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HOW TO USE THIS SOIL SURVEY

HIS SOIL SURVEY contains in-

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

Liocating Soils

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

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

Finding and Using Information

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

Individual colored maps showing the
relative suitability or degree of limitation
of soils for many specific purposes can be
developed by using the soil map and the
information in the text. Translucent
material can be used as an overlay over the

soil map and colored to show soils that
have the same limitation or suitability. For
example, soils that have a slight limitation
for a given use can be colored green, those
with a moderate limitation can be colored
yellow, and those with a severe limitation
can be colored red.

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

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

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

Commaunity planners and others can
read about soil properties that affect the
choice of sites for nonindustrial buildings
and for recreation areas in the section
“Soils and Land Use Planning,”

Engineers ond builders can find, under
“Engineering Uses of the Soils,” tables
that contain test data, estimates of soil
properties, and information about soil fea-
tures that affect engineering practices.

Scientists and others can read about how
the soils formed and how they are classified
i the section “Formation and Classifica-
tion of the Soils.”

Newcomers in Monroe County may be
especially interested in the section “Gen-
eral Soil Map,” where broad patterns of
solls are described. They may also be
interested in the information about the
county given in the section “General Na-
ture of the County.”

Cover picture: Area of the Gilpin-Upshur-Wellston soil
association,
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SOIL SURVEY OF MONROE COUNTY, OHIO

BY ERNEST N. HAYHURST, THOMAS N. RUBEL, GLENN E. KELLEY, AND PAUL BEINING, SOIL CONSERVATION SERVICE

THE OHIO DEPARTMENT OF NATURAL RESOURCES, DIVISION OF LANDS AND SOIL, AND THE OHIO AGRICULTURAL
RESEARCH AND DEVELOPMENT CENTER IN COOPERATION WITH THE UNITED STATES DEPARTMENT OF AGRICULTURE,
SO1L CONSERVATION SERVICE AND FOREST SERVICE

ONROE COUNTY is in the southeastern part of
Ohio (fig. 1) and occupies 455 squars miles, or 291,200
acres. Woodsfield is the county seat and largest town.
Smaller villages -are Antioch, Beallsville, Brownsville,
Cameron, Clarington, Fly, Graysville, Hannibal, Jerusa-
lem, Lewisville, Malaga, Miltonsburg, Sardis, Stafford,
and Wilson. In 1960 the population of the county was
15,268, and the population at Woodsfield was 2,956,
The county is located entirely within the unglaciated
Allegheny Plateau physiographic region of Ohio. The
couniy is throughly dissscted, and many of the soils are

steep to very steep.
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Figure 1.—Location of Monroe County in Ohio.

Monroe County is mainly rural. Most farms are general
farms on which there are several kinds of farming enter-
prises. In recent years some industry has moved into the
Woodsfield area, particularly along the Ohio River.
These industries have provided either full-time or part-
time employment for several hundred persons.

How This Survey Was Made

Soil scientists made this survey to learn what kinds of
soil are in Monroe County, where they are located, and
how they can be used. The soil scientists went info the
county knowing they were likely to find many soils they
had already seen and perhaps some they had not. They
observed the steepness, length, and shape of slopes, the
size and speed of streams, the kinds of native plants or
crops, the kinds of rocks, and many facts about the soils.
They dug many holes to expose so1l profiles. A profile is
the sequence of natural layers, or horizons, in a soil; it
extends from the surface down intc the parent material
that has not been changed much by leaching or by the ac-
tion of plant roots.

The soil scientists made comparisons among the pro-
files they studied, and they compared these profiles with
those in counties nearby and in places more distant. They
classified and named the soils aecording to nationwide,
uniform procedures. The soil series and the soil phase
are the categories of soil classification most used in a local
survey (73).

Soils that have profiles almost alike make up a soil
series. Iixcept for different texture in the surface layer,
all the soils of one series have major horizons that are
similar in thickness, arrangement, and other important
characteristics. Hach 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. Upshur and
Woodsfield, for example, are the names of two soil series.
All the soils in the United States having the same series
name are essentially alike in those characteristics that
affect their behavior in the undisturbed landscape.

Soils of one series ean differ in texture of the surface
goil and in slope, stoniness, or some other characteristic
that affects use of the soils by man. On the basis of such
difference, a soil series is divided into phases. The name
of a soil phase indicates a feature that affects manage-
ment. For example, Upshur silt loam, 6 to 12 percent
slopes, moderately eroded, is one of several phases within
the Upshur series.

After a guide for classifying and naming the soils had
been worked out, the soil scientists drew the boundaries
of the individual solls on aerial photographs. These
photographs show woodlands, buildings, field borders,
trees, and other details that help in drawing boundaries

i7talic numbers in parentheses refer to Literature Cited, p. 121,
i
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accurately. The soill map at the back of this survey was
prepared from the aerial photographs. .

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

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

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.
Gilpin-Westmoreland silt loams, 2 to 6 percent slopes,
moderately eroded, is an example,

An undifferentiated group is made up of two or more
soils that could be delineated individually but are shown
as one unit because, for the purpose of the soil survey,
there is little value in separating them. The pattern and
proportion of soils are not uniform. An area shown on
the map may be made up of only one of the dominant
soils, or of two or more. The name of an undifferentiated
group consists of the names of the dominant soils joined
by “and.” Gilpin and Dekalb very stony soils, 12 to 35
percent slopes, is an example.

Tn most areas surveyed there are places where the soil
maferial is so rocky, so shallow, or so severely eroded
that it cannot be classified by soil series. These places are
shown on the soil map and are described in the survey,
but they are called land types and are given descriptive
names. Gullied land, Gilpin-Upshur material, is a land
type in Monroe County.

While a soil survey is in progress, samples of soils are
taken, as needed, for laboratory measurerents and for
engineering 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 esti-
mated for all the soils.

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

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 farm-
ers, agronomists, engineers, and others; then they adjust
the groups according to the results of their studies and
consultation. Thus, the groups that are finally evolved re-
flect up-to-date knowledge of the soils and their behavior
under eurrent methods of use and management.

General Soil Map

The general soil map at the back of this survey shows,
in color, the soil associations in Monroe County. A soil
associatlon is a landscape that has a distinctive propor-
tional pattern of soils. T normally consists of one or
more major soils and at least one minor soil, and it is
named for the major soils. The soils in one association
may oceur 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 diflerent 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, a wildlife area,
or in planning engineering works, recreational facilities,
and community developments. It is not a suitable map for
planning the management of a farm or field or for se-
lecting the exact location of a road, building, or similar
structure, because the soils in any one association ordi-
narily differ in slope, depth, stoniness, drainage, and
other characteristics that affect their management.

The soil associations in Monroe County are discussed in
the following pages.

1. Huntington-Wheeling-Sciotoville association

Deep, well drained and moderately well drained soils that
are Loamy throughout; on flood plains and terraces along
the Qhio River

This association (fig. 2) occupies a narow band along
the Ohio River. In most places this band is less than one-
fourth mile wide. It is characterized locally by having
four distinct levels that rise above the normal flow of the
Ohio River. The major soils in this association formed
in alluvial materials of varying age and composition.
These materials have been deposited along the river by
flooding. The association makes up about 1 percent of the
county.

The Huntington soils are deep, dark colored, loamy,
and well drained. They are on the present flood plains
and in some areas of the terraces above normal river level.
They make up ahout 45 percent of the association. The
lighter colored Wheeling soils are deep, loamy, and well
drained. They are generally on higher terrace levels than
Huntington soils. They make up about 30 percent of the
association. The Sclotoville soils also are lighter colored
than Huntington soils and are decp, loamy, and mod-
erately well drained. They malke up about 10 percent of
the association and are mostly on the highest terrace level
in the association. Less extensive soils in the association
include Lindside, Newark, Hackers, and Conotton soils.

Huntington, Lindside, Newark, and some of the lower
areas of Hackers and Wheeling soils are subject to flood-
ing. The major soils are well suited to cultivated crops.
Most of the crops common in the county grow well on
these soils, Specialty crops such as tomatoes do well on
the Wheeling, Sciotoville, and Conotton soils. Late corn
is commonly planted in low areas that are subject to

" flooding.

A large part of this association is owned by industrial
interests. Some of the acreage is rented for farming, and
some has been abandoned for farming. Most areas of the
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Figure 2—Relationships of soils in associations 1 and 6 to topography and underlying materials along the Ohio River.

‘Wheeling, Sciotoville, and Conotton soils are good sources
of sand and gravel.

This association has few limitations for building sites,
except in areas that are subject to flooding. The town of
Sardis, Ohio, is mainly on Conotton soils. There is a
danger of underground water pollution from septic tank
systems and industrial wastes disposal in the Sciotoville,
Wheeling, and Conotton soils.

2. Chagrin-Lindside association

Deep, well drained and moderately well drained soils that
are loamy throughout; on flood plains of tributaries to
the Ohio River

This association {fig. 8) consists of narrow flood plains
(fig. 4) and included stream terraces along tributaries of
the Muskingum and Ohio Rivers. Among these tribu-
taries are Wills Creek, Sunfish Creek, and the Little
Muskingum River. The greater acreage of these soils is
on the flood plains. This association makes up about 3
percent of the county.

The Chagrin soils are deep and loamy and are well
drained. They are on bottom lands that are subject to
flooding; they make up about 60 percent of the associa-
tion. The Lindside soils are deep, loamy, and moderately
well drained; they make up about 15 percent of the as-
sociation. They also are subject to flooding. Minor soils

Figure 3.—Soils of association 2 on flood plains along Clear Fork
Creek and soils of asseciation § on the side slopes.

in this association include Newark soils on the flood
plains and Ashton and Captina soils on the stream ter-
races. In the Wills Creek valley, Chagrin soils are less
extensive than Iindside and Newark soils. Ashton soilg
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Figure {.—Relationships of seils in associatiens 2 and 7 to topography and underlying materials.

are subject to occasional flooding, but the Captina solls
lie above knewn flood levels.

The major soils in this association are used mainly for
farming. They are well suited fo summer-grown row
crops such as corn. Flooding is the dominant hazard in
this association. The valleys are flooded an average of one
to five times a year, generally late in winter and in
spring. This is a severe limitation for most nonfarm de-
yelopment in this association. The only potential building
sites in the association that are free from the risk of
flooding are in arveas of Captina soils and in some high
areas of the Ashton soils.

3. Zanesville-Gilpin-Wellston-Westmoreland
association

Deep and moderately deep, well drained and moderately
well drained soils that are loamy throughout; on uplands

This association is on uplands in the north-central part
of the county. The elevation ranges from about 1,200 to
1,300 feet. Most of the association has been cleared of

trees, and the soils are farmed. This part of the county is
noted for having slopes most favorable for farming. This
association makes up about 4 percent of the county.

The Zanesville soils are deep and loamy and make up
about 30 percent of the association. They are moderately
well drained and have a dense fragipan in the subsoil.
The Gilpin soils make up about 20 percent of this as-
sociation. They are well drained and loamy and are un-
derlain, at a depth of less than 40 inches, by interbedded
siltstone, shale, and sandstone bedrock. In this associa-
tion the Gilpin soils are in intricate patterns on the land-
scape with the Westmoreland solls. Westmoreland soils
are well drained and loamy and are underlain, at a depth
of more than 40 inches, by interbedded siltstone, shale,
and sandstone. The Gilpin and Westmoreland soils range
from gently sloping to moderately steep. The Wellston
soils make up abouf 20 percent of this association. They
are deep, loamy, and well drained. Less extensive in the
association are the minor Upshur soils, which are in in-
tricate patterns with Gilpin soils. Upshur soils have a
reddish clayey subsoil.
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Most of this association is used for general farming.
The steeper slopes are mainly wooded. The major soils
are acid and have a moderate to high lime requirement,
but crops respond well to optimum management. The
dense pan in the subsoil of Zanesville soils limits the
downward growth of plant roots and the downward
movement, of soil water. Deep-rooted crops, such as al-
falfa, generally do not last more than 1 to 3 years on
Zanesville soils,

LErosion is the main hazard on seils in this association.
A moderate depth to bedrock is a limitation of the Gilpin
soils for basements, but the bedrock generally is easily
rippable. Soil slippage is not a major problem in this
association, buf steeper areas of the Upshur soils are sus-
ceptible to slippage.

4. Zanesville-Gilpin-Woodsfield-Westmoreland
association

Deep and moderately deep, well drained and moderately
well drained soils that are loamy throughoul and deep,
well drained soils that have a clayey subsoil; on uplands

This association is characterized by a rolling landscape
that has some steep to very steep side slopes. It consists
of four areas in the north and central parts of Monroe
County and makes up about 13 percent of the county. The
towns of Woodsfield, Jerusalem, Laings, and Antioch are
in this association.

Zanesville soils make up about 35 percent of this as-
sociation. These soils are loamy and deep, are moderately
well drained, and have a dense fragipan in the subsoil.
They occupy the broader ridgetops and some of the side
benches. In most places Zanesville soils are in intricate
patterns with the Woodsfield soils. In a few places they
occur in individual areas. The Woodsfield soils make
about 10 percent of the association. They are well drained
and have a loamy surface layer and reddish clayey lower
layers. Gilpin soils make up about 20 percent of this as-
sociation. They are loamy and well drained and are un-
derlain, at a depth of less than 40 inches, by silistone,
shale, and sandstone bedrock. They occupy the narrow
ridgetops and the steeper side slopes, where they are in
mtricate patterns with Westmoreland soils. The West-
moreland soils make up about 10 percent of the associa-
tion. They also are well drained and loamy, but they
differ from Gilpin soils because they are more than 40
inches deep to siltstone and shale bedrock. The Upshur
soils, which have a reddish, clayey subsoil, are less exten-
sive, but they are distinctive minor seils in this associa-
tion.

The gently sloping and sloping soils of this association
are suited to general farming. Erosion is the dominant
hazard to farming. Deep-rooted crops, such as alfalfa,
Iast only from 1 to 3 years on Zanesville soils, which have
a dense compact subsoil. Limited depth to bedrock in the
Gilpin soils causes some problems for homesites, pipe-

lines, highways, and other excavations. The Woodsfield

and Upshur soils have a high shrink-swell potential,
which is a limitation for foundations and highways.
Some areas of the Upshur soils are subject to slippage.
The Zanesville, Gilpin, and Westmoreland soils are used
extensively for purposes other than farming.

b. Gilpin-Upshur-Wellston association

Moderately deep and deep, well-drained soils that are
loamy throughout and deep, well-drained soils that have
a reddish, clayey subsoil; on ridge and valley uplands

This association consists dominantly of steep to very
steep side slopes and of ridges and valleys. The side
slopes are wooded or used for pasture. Farms and scat-
tered horesites are limited mainly to the valleys, ridge-
tops, and less steep benches on side slopes. Bedrock un-
derlying the soils consists of thin layers of sandstone,
siltstone, and shale. As a result, the soils are in intricate
patterns throughout the association. This association oc-
cupies about 30 percent of the county,

The Gilpin soils are moderately deep and well drained
and make up about 50 percent of the association. These
soils are closely intermingled with Upshur and other
soils. They are loamy and, in most places, are underlain
by siltstone, shale, and sandstone bedrock at a depth of
about 30 inches. The distinctive Upshur soils make up
about 20 percent of the association. They are deep and
well drained and have a reddish, plastic, clayey subsoil.
They are subject to slippage. The Wellston soils make up
about 5 percent of the association. They are similar to
the Gilpin soils, except that they are deep to bedrock
and have fewer coarse fragments in the subsoil. The rest
of the association is made up of Zanesville, Woodsfield,
Coolville, Rarden, and Xeene soils on uplands and Cha-
grin, Lindside, and Hartshorn soils on narrow flood

‘plains.

The major soils in this association are suitable for
farming where slopes are not too steep. These soils erode
easily, and this is the major soil limitation for farming.
Most of the farms in this association are livestock farms.
Hay, pasture, and woodland products ave the main crops.

Homesite locations in this association are scattered,
and both household water and sewage systems must be
developed locally. Wells, springs, and cisterns provide
water for domestic use.

6. Gilpin-Upshur association
Moderately deep, well-drained soils that are lowmy

throughout and deep, well-drained soils that have a red-
dish, clayey subsoil; on narrow ridgetops and side slopes

This association (see fig. 2) is characterized by steep
and very steep slopes, narrow ridgetops, side slope
benches, and narrow bottom lands (fig. 5). It is adjacent
to the Ohio River valley in the eastern part of the county
and makes up about 19 percent of the county. Some of
the hillsides are stony or rough or are subject to slippage.
A large part of this association is wooded.

The Gilpin and Upshur soils are dominant on the up-
per parts of the slopes. Gilpin soils are well drained and
loamy and male up about 45 percent of this association.
These soils are moderately deep to interbedded siltstone,
shale, and sandstone. The Upshur soils make up about
25 percent of the association. They are deep and well
drained and have a reddish, clayey subsoil. In some places
in this association, the Upshur soils are in intricate pat-
terns with the Gilpin soils; in other places they are con-
tinuous over broad areas.
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Figure §—Arvea of rough, irregnlar topography in association 6.
A general view of the Sunfish Creek valley.

The less extensive, well drained Vandalis soils and the
moderately well drained Sees soils are on the Iower parts
of the slopes. These deep soils formed in colluvial mate-
rials. In this association the Vandalia and Sees soils oc-
cur together in intricate patierns in most places. Other
less extensive solls in the association are Guernsey, West-
more, Wellston, Woolper, and Dekalb soils.

The major soils in the association have a low to medi-
um available moisture capacity. The soils are well suited
to trees. Where slopes are steep, the soils are not suited
to cultivated crops, but some areas are used for hay and
pasture. There are relatively few livestock farms within
the association, however.

Soil slippage is a definite hazard for residential use
and highway sites. Slip areas normally have their be-
ginnings in or near Upshur soils and extend for a con-
siderable distance in places. Slippage is responsible for
many problems affecting road maintenance in the as-
sociation.

7. Guernsey-Westmore-Brooke association

Deep and moderately deep, moderately well drained and
awell drained soils that have a clayey subsoil; on narrow
ridgetops and side slopes

This association (see fig. 4) is in the northwestern
corner of the county, where the topography consists of
narrow ridgetops and steep or very steep side slopes.
The side slopes are generally broken by one or more
narrow benches. These benches roughly follow the con-
tour and extend around the hillsides for considerable
distances. The bedrock in this association 1s stratified
limestone, shale, siltstone, and sandstone. This association
makes up about 4 percent of the county.

The Guernsey soils are deep and moderately well
drained and are clayey in the lower part of the subsoil.
They make up about 40 percent of the association. The
‘Westmore soils are deep and well drained and are gen-
erally clayey in the lower part of the subsoil. They make
up about 30 percent of the association. In this association
the Guernsey and Westmore soils occur together in intri-
cate patterns. The Brooke soils are well drained and mod-
erately deep. They have a dark-colored surface layer and

a clayey subsoil. They make up about 7 percent of the
association. All of the dominant soils formed in materials
weathered from limestone or interbedded limestone and
shale, siltstone, or sandstone.

The major soils in this association have a medium or
high available moisture capacity. Soil slips and seep
spots are common. The slip areas are readily observable
by their rough and uneven surface. Steep slopes, sheet
erosion, and gullying are hazardg to farming in this as-
sociation. Soil slips are a definite hazard to buildings
and roads.

This association has been farmed intensively in the
past, but livestock farms now predominate. The least
sloping areas are used for pasture and woodland. The
major soils can produce excellent bluegrass pasture, and
there is a good potential for pasture improvement. Num-
erous springs provide a good source of fresh water for
households and livestock. Previously farmed areas that
have been abandoned are reverting to stands of hard-
wood trees that contain a high proportion of tulip-poplar.

8. Gilpin-Westmoreland-Guernsey-Westmore
association

Moderately deep ond deep, well drained soils that are
loamy throughout and deep, moderately well drained ond
well drained soils that have o clayey subsoil; on narrow
ridgetops and side slopes

This association (see fig. 8) is on narrow ridgetops and
steep side slopes in the west-central and southwestern
parts of the county. The hillsides commonly have a nar-
row bench that tends to form a boundary between the
dominant soils on the upper slopes and ridgetops and
those soils that are dominant on the lower slopes. This
association occupies about 18 percent of the county.

The Gilpin and Westmoreland soils are dominant on
the upper slopes and ridgetops. They formed principally
in material weathered from thin layers of interbedded
siltstone, shale, and sandstone. In this association small
areas of Gilpin and Westmoreland soils are intermingled
in intricate patterns. The Gilpin solls make up about 85
percent of the association. They are well drained and are
underlain by bedrock at a depth of Iess than 40 inches.
The Westmoreland soils make up about 15 percent of the
agssociation. They are well drained and are underlain by
bedrock at a depth of more than 40 inches. Minor areas
of deep, well drained Wellston and Upshur soils and
moderately well drained Zanesville solls are on the upper
glopes.

The Guernsey and Westmore soils are dominant on the
narrow benches and lower slopes. These deep soils formed
in material weathered from layers of limestone, siltstone,
shale, and sandstone. In this association small areas of
Guernsey and Westmore soils are intermingled in intri-
cate patterns. The limestone has had a greater influence
on these soils than on those on the upper slopes and
ridgetops. Both the Guernsey and Westmore soils are
clayey in the lower part of the subsoil. The Guernsey
soils are moderately well drained. They make up about
13 percent of the association. The Westmore soils are well
drained and make up about 5 percent of the association.
Other soils of minor extent, including some that are sub-
ject to flooding, make up the rest of the association.

The major soils in this association have a medium or
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high available moisture capacity. The soils on the upper
slopes tend to be more droughty than those on the lower
slopes. Steep slopes and an erosion hazard are limitations
to farming in this association. The areas suitable for cul-
tivation are small. Small livestock farms are typical.
Cultivated erops are generally confined to gently sloping
ridgetops, benches, and narrow flood plains. The steeper
benches and side slopes are used for pasture, hay, or
woodland. Abandoned eropland quickly reverts to wood-
land that has a high percentage of tulip-poplar. Soil
slips and severely eroded areas are common, particularly
on the Guernsey and Upshur soils. Much of the erosion
oceurred when cultivation of the land was more wide-
spread,

Roads and buildings are located mainly in the narrow
valleys and on the ridgetops. Soil slips are a serious
hazard to both roads and buildings. Springs, wells, and
cisterng provide the major source of water for domestic
use.

9. Guernsey-Gilpin-Westmore-Upshur association

Moderately deep, well drained soils that ave loamy
throughout and deep, moderately well drained and well
drained soils that have a cloyey subsoil; on side slopes
along the Little Muskingum River and its tributaries

This soil association is on steep side slopes adjacent to
Whitten Run, Straight Fork, and the Little Muskingum
River. The association is mostly steep and has some stony,
rough, or slipped areas. It makes up about 6 percent of
the county.

The Guernsey and Westmore soils are dominant on the
lower slopes. In this association small areas of Guernsey
and Westmore soils are intermingled in intricate patterns.
The (Gtuernsey soils are deep and moderately well drained.
They ave clayey in the lower part of the subscil. They
malke up about 25 percent of the association. The West-
more soils are desp and well drained. They make up
about 10 percent of the association. The Gilpin and Up-
shur soils are dominant on the npper slopes, where they
oceur together in intricate patterns. The Gilpin soils are
well drained and are moderately deep. They make up
about 25 percent of the association. The Upshur soils are
well drained and deep and have a reddish, clayey sub-
soil. They make up about 10 percent of the association.
Some Upshur solls also are on the lower slopes in com-
plex patterns with Guernsey soils. The rest of the as-
sociation is mainly Brooke soils on the lower slopes and
Wellston and Westmoreland soils on the npper slopes.

The soils on the lower slopes in this association gen-
erally have a medium or high available moisture cmp%mty
The Guernsey, ‘.Vestmore, and Drooke soils are well
suited to bluegrass pasture. The soils on the upper slopes
have a Jow to medium available moisture capacity. They
tend to be more dronghtly than those on the lower slopes.
The Guernsey and Upshur soils are commonly difficult
to till where they are seriously eroded.

Farming is generally declining in this association, al-
though there are some livestock farms. The soils are
erodible and generally too steep for safe cultivation; they
are well su1ted to trees, however. Previously farmed areas
that have been abandoned revert to hardwood trees and
Virginia pine in a short time. Roads and buildings are
located mainly in the narrow valleys.

10, Gilpin-Upshur-Guernsey association

Moderately deep, well drained soils that are loamy
throughout and deep, well drained and moderately well
drained soils that have o clayey subsoily on ridgetops and
side slopes

This soil association makes up the rolling ridgetops
and steep slopes in Switzerland Township. The ridgetops
are at an elevation ranging from about 1,100 to 1,400
feet, Most of this association has been cleared of trees.
Pasture, meadow, and produetion of small grain are the
principal land uses. The association occupies s S about 2 per-
cent of the county.

The Gilpin soils are well drained and loamy and male
up about 30 percent of this association. They are mod-
erately deep to interbedded siltstone, shale, and sand-
stone. The Upshur soils make up about 25 percent of this
association. They are well drained and deep and have a
reddish, clayey subsoil. In this association small areas of
the Upshur soils are in intricate patterns with both the
Gilpin and Guernsey soils. The Guernsey soils make up
about 15 pelcent of the association. They are deep and
moderately well drained and are clayey in the lower part
of the subsoil. The rest of the association consists of the
Eeg? extensive Wellston, Dekalb, Zanesville, and Brooke
solls.

The Guernsey soils are well suited to alfalfa and blue-
grass. Preparing a good seedbed is commonly difficult on
the eroded Guernsev and Upshur soils, Also, frost heav-
ing is severe at times on these soils. Beef and dairy farms
are the main farm enterprises. The association is gen-
erally well suited to grassland farming, but steep areas
are better suited to trees. Susceptibility 'to erosion is the
dominant limitation of the soils for farming.

Seep spots and slipped areas are common in this associ-
ation. Good springs have been developed in some of the
slipped, seepy areas, and the potential for developing
additional springs is good. Slipped areas and suscepti-
bility to slippage of the Upshur and Guernsey soils are
serious Yimitations for roads and buildings.

Use and Management of the Soils

This section explains the system of capability grouping
used by the Soil Conservation Service and discusses the
management of soils in Monroe County by capahility
units. Estimated vields of the principal crops are given.
Also discussed is the management of soils for cultivated
crops, for pasture, for specialty crops, and for woodland
and wildlife. The properties and features that aflect en-
gineering practices and the limitations that affect land
use planning are given, mainly in tables.

General Management Practices

There are wide variations in the use and management
of the =oils in Monroe County. Field crops, pasture, and
specialty crops are grown. Information about suitable
crop varieties, erosion control, artificial drainage, and
other management practices can be obtained from the
nearest office of the Soil Conservation Service or the Ohio
Cooperative Extension Service.
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Management for cullivated crops

Among the field erops commonly grown in this county
are corn, oats, wheat, and barley. Some of the practices
needed in the management of field crops are discussed in
the following paragraphs.

Tmrage—The effects of tillage on soils in Monroe
County vary widely with differences in soil texture,
moisture content, organic-matter content, and kind and
amount of tillage. Most of the light-colored, well drained
or moderafely well drained soils, such as the Zanesville,
Gilpin-Westmoreland, and Guernsey-Westmore, are siub-
ject to surface crusting and generally have a low or-
ganic-mafter content. They also have a silt loam surface
layer thab generally has -weak structure. Ieavy rains
cause these soils to form a rather hard crust. The need on
such soils is to perform tiliage sufficient for aeration of
the soil and establishment of plants but to avoid exces-
sive tillage that tends further to break down soil strue-
ture. Regardless of the kind of weed control, chemical or
mechanical for example, shallow cultivation is generally
necessary on light-colored soils to help control crusting.

Darlc-eolored soils, such as the Ashton, Huntington,
Sees-Woolper, and Vandalia, are less subject to damaging
crusting than the light-colored soils. Their organic-matter
content is generally 1 to 8 percent higher than that of
the light-colored soils. Research indicates that optimum
crop yields on these soils require less cultivation than
many farmers presently practice. In the absence of weeds,
cultivation is not needed for top yields (6). Keeping til-
lage to a minimum tends to increase infiltration and to
reduce runoff and erosion. Plow planting or no-till plant-
ing of corn is feasible on most soils in the county that are
now cultivated.

Tillage of soils that have a high clay content in the
plow layer is best done at an optimum moisture level.
During wet periods in spring, this practice is difficult on
such soils as the eroded Upshur, Guernsey, and Keene-
Latham soils. Upshur clay and severely eroded Guernsey
and Westmore soils present very difficult problems for
tillage. If tillage is performed while these finer textured
soils are too ‘wet, excessive soil compaction results. If
plowing is done when the soils are too dry, they are
likely to become hard and cloddy. Conotton gravelly loam
is one of the few soils on which tillage is relatively easy.
Locally, however, the gravel interferes with good culti-
vation.

For best crop growth, the soils should be tested and
lime and ferfilizer should be applied as indicated by the
results of the tests.

Cror Resmur Uttization.—Many of the seils in Mon-
roe County are low in organic-maftier content. This is
true of all the light-colored soils, such as the Gilpin and
Wellston. In the dark-colored soils, such as those of the
Huntington and Vandalia series, the organic-matter con-
tent commonly is 8 to 6 percent, which is an adequate
amount. It is important that an adequate supply of or-
ganic matter be added to the soils regularly, particularly
to the light-colored soils. All erop residue should be re-
turned to the soil. Row erops, such as soybeans, that
supply low amounts of crop residue should be supple-
mented with sod crops.

Erostox Coxtron—About 85 percent of the acreage of
soils in the county is subject to erosion if the soils are
not protected. The erodibility of a particular soil de-
pends in part on its physical properties. For example,
Upshur soils are more susceptible to erosion than Dekalb
soils having comparable slopes and vegetative cover. The
hazard of erosion on all the soils increases as the per-
centage of slope increases. Most of the soils that have
slopes of less than 2 percent are subject to little or no
water erosion, and there is little or no hazard of soil
blowing on any of the soils. The hazard of erosion on any
particular soil is more severe with increasing intensity
of use; for example, cultivated areas are more susceptible
to erosion than weoodland areas. Frosion control practices
commonly used in the county include diversions, grassed
waterways (fig. 6), contour stripcropping, contour til-
lage, minimum tillage, using crop residue, and using sod
crops for vegetative cover.

Drarvace—Most of the soils In Monroe County are
either well drained or moderately well drained. They
generally do not need to be artificially drained for crop
production. FExceptions to this are small, wet, seepy spots.
By draining these wet spots, some fields are made more
usable and productive. The somewhat poorly drained
soils are on bottom lands in the county. They are wet be-
cause they receive excess surface runoff from the adjacent
upland areas or because of seeps and springs in the near-
by hillsides. Artificial drainage is needed on the Newark
soils and Hartshorn soils, wet variant. These solls can be
drained by tile if suitable outlets can be located.

Management for pasture

Nearly one third of the land area in the county is used
for pasture. Pasture and hay plants commonly grown in-
clude alfalfa, red clover, white clover, bluegrass, orchard
grass, tall fescue, timothy, and bromegrass. In most of
the areas, pasture can be improved by using the practices
discussed in the following paragraphs.

The ability of a pasture to produce forage and to pro-
vide surface protection to the soils is influenced by the
number of livestock, the length of time they graze, the
season they graze, and the availability of water. Practices
that comtribute to good pasture management are proper
stocking rates to maintain key forage species, rotation
of pastures and deferred grazing, grazing in the proper
season, mowing for weed control, and ample water sup-
plies (fig. 7) that are strategically located.

Erosion control is a major need because many of the
soils used for pasture are steep and already eroded. Con-
trol of erosion is particularly important during seeding
operations. Mulch seeding or use of a small grain as a
companion crop can help prevent further erosion.

The need for lime and fertilizer should be determined
by soil tests, and adequate amounts should be supplied to
meet the requirements of the crop to be grown.

Soil compaction is caused by grazing when the soils
are wet. It can greatly reduce the vigor of pasture plants.
This is particularly true on soils of the Brooke, Guernsey,
Latham, Rarden, and Upshur series. Tillage within the
proper range of moisture content also helps to reduce soil
compaction.
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Figure 6.—Grassed waterways on a Zanesville silt loam.

Figure 7—Farm pond and watering tank on soils of a Gilpin-
Upshur eomplex.

Management for specialty crops

There are a few acres in the county used for orchards
and specialty crops, such as tomatoes, sweet corn, and
small fruits. Such crops require intensive management
for profitable production. There are some soils in the
county that are especially suitable for selected specialty
crops. Among these soils are Ashton silt loam; Conotton
gravelly loam; Dekalb loam, 6 to 12 percent slopes, mod-
erately eroded; (3ilpin-Upshur complex, 6 to 12 percent
slopes, moderately eroded (Gilpin part only); Gilpin-
Westmoreland silt loams, 6 to 12 percent slopes, mod-
erately eroded; Hackers silt loam, 8 to 8 percent slopes;

Huntington silt loam; Lindside silt loam; Wellston silt
loam, 6 to 12 percent slopes, moderately eroded; Wheel-
ing silt loam, 6 to 18 percent slopes, moderately eroded
(normally up to 12 percent slopes); and Woolper silt
loam, 2 to 6 percent slopes.

Irrigation

Some of the soils in the county are suitable for sprink-
ler irrigation. Features that affect the suitability of a
soil for sprinkler irrigation are slope, natural drainage,
texture, movement ol water within the soil, and the
hazard of flooding. Soils that have slopes of more than 6
percent are difficult to irrigate without excessive soil
losses. There are about 22,000 acres in the county where
slopes are suitable for irrigation. Many of the soils that
have suitable slopes have other undesirable characteris-
tics.

Generally, the soils in the Ashton, Conotton, Gilpin,
Wellston, Westmoreland, and Wheeling series that have
slopes of less than 6 percent are suitable for sprinkler
irrigation. Many areas of the less sloping Gilpin, Well-
ston, and Westmoreland soils, however, are small and
may not be practical to irrigate.

Capability grouping

Capability grouping shows, In a general way, the suita-
bility of soils for most kinds of field crops, The soils are
grouped according to their Iimitations when used for field
crops, the risk of damage when they are used, and the
way they respond to treatment. The grouping does not
take Imto account major and generally expensive land-
forming that would change slope, depth, or other char-
acteristics of the soils; does not take into consideration
possible but unlikely major reclamation prejects; and
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does not apply to rice, cranberries, horticultural crops, or
other crops that require special management. i

Those familiar with the capability classification can in-
fer from it much about the behavior of soils when used
for other purposes, but this classification is not a substi-
tute for interpretations designed to show suitability and
limitations of groups of soils for range, for forest trees,
or for engineering,

In the capability system, the soils are grouped at three
levels: the capability class, subclass, and unit. These are
discussed in the following paragraphs.

Capaprrrty Crasses, the broadest groups are designated
by Roman numerals I through VITL The numerals indi-
cate progressively greater limitations and narrower
choices for practical use, defined as follows:

(lass I scils have few limitations that restrict their
use.

Class IT soils have moderate limitations that reduce
the cholce of plants or that require moderate
conservation practices.

Class 111 soils have severe limitations that reduce the
choice of plants, require special conservation
practices, or hoth.

(lass IV soils have very severe limitations that re-
duce the choice of plants, require very careful
management, or both.

Class V goils are not likely to erode but have other
limitations, impractical to remove, that limit
their use largely to pasture, woodland, or wild-
life habitat. {None in Monroe County)

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

Class VII soils have very severe limitations that
make them unsuited fo cultivation and that re-
strict their use largely to pasture, woodland, or
wildlife habitat.

(llass VIII soils and landforms have limitations that
preclude their use for commercial plants and
restrict their use to recreation, wildlife habitat,
or water supply, or fo esthetic purposes. (None
in Monroe County)

CapartiiTy SuBcLasses are soil groups within one
clags; they are designated by adding a small letter, ¢, w,
3, or ¢, to the class numeral, for example, ITe. The letter e
shows that the main Imitation is risk of erosion unless
cloge-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, but
not in Monros County, shows that the chief limitation is
climate that is too cold or too dry.

In class I there are no subclasses, because the soils of
this class have few limitations. Class V can contain, at
the most, only the subclasses indicated by a, s, and ¢, be-
cause the solls in class V are subject to little or no ero-
sion, thoutgh they have other limitations that restrict their
uge largely to pasture, woodland, wildlife habitat, or
recreation.

CapapiaTy Unirs are soil groups within the subclasses.
The soils in one capability unit are enough alike to be
suited to the same crops and pasture plants, to require
similar management, and to have similar produefivity
and other responses to management. Thus, the capability
unit is a convenient grouping for making many state-
ments about management of soils. Capability units are
generally designated by adding an Arabic numeral to the
subelass symbol, for example, ITw-1 or I1Ie—4. Thus, in
one symbol, the Roman numeral designates the capability
class, or degree of limitation; the small letter indicates
the subclass, or kind of limitation, as defined in the fore-
going paragraph; and the Arabic numeral specifically
identifies the capability unit within each subclass.

Management by capability units

In the following pages each of the capability units in
Monroe County is described and suggestions for the use
and management of the soils are given. The names of
the soil series represented are mentioned in the desecrip-
tion of each capability unit, but the listing of the series
name does not necessarily indicate that all the soils of a
given series are in the capability unit. The capability
classification of the soils is given in the “Guide to Map-
ping Units” at the back of this survey. Made land is not
assigned a capability classification.

These descriptions stress improved management only,
Suggestions for use and management of the soils are
given, and features that limit the use of the soils for
crops or pasture are pointed out. One or two soils have
been included in some capahility units even though they
have some properties that differ from those of the rest of
the soils in the unit. Generally, the acreage is so small
that a separate description of these soils is not justified.
The avallable moisture capacity ratings apply to the
normal rooting zone of the commonly grown field crops,
for example, corn and small grain, Additional informa-
tion concerning erosion control, artificial drainage, suit-
able crop varieties, or other management practices can
be obtained from the nearest office of the Soil Conserva-
tion Service or the Ohio Cooperative Extension Service.

CAPABILITY UNIT I-1

This unit consists of well-drained, level or nearly level
soils of the Ashton and Wheeling series. These soils are
level or neariy level (0 to 3 percent slopes) and occupy
stream terraces that are generally high enough to escape
flooding. Some low areas, however, are subject to occa-
sional flooding. The soils have a deep rooting zone, mod-
erate permeability, and a loamy texture throughout.
Their available moisture capacity is high, Sandy and
gravelly material is at depths of 48 inches or more. The
Ashton soil has a dark-colored surface layer.

These soils are among the best soils for farming in the
county. There are no soil features that limit use for field
crops or pasture. There is little or no hazard of crosion
on these soils under either average or improved manage-
ment. Good soil structure can be maintained by using
crops that supply large amounts of crop residue.

The soils are suited to all cultivated crops and all hay
or pasture plants commonly grown in the county, and
they are suited to continuous use for cultivated crops if
improved management is used. Irrigation is not a com-
mon practice in the county, but these soils are well suited
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to irrigation. Normally, an adequate supply of water is
located nearby. The Ashfon soil generally has soll reac-
tions that are above a pH of 6.0. Tt requires little or no
lime if common cultivated crops are grown. The Wheel-
ing soil has an acid subsoil. Tts lime requirements are
normally moderate or high.

CAPABILITY UNIT De-1

This unit consists of well-drained soils of the Gilpin,
Upshur, Wellston, and Westmoreland series. These are
gently sloping soils (2 to 6 percent slopes) that lie on
ridgetops and sidehill benches in scattered small areas
throughout the county. All are moderately eroded. The
rooting zone of these soils is moderately deep or deep.
The Gilpin, Wellston, and Westmoreland soils are mod-
erately permeable; the Upshur soils have a clayey sub-
soil and are slowly permeable. The rooting zone of all
tlillesg soils is strongly acid where lime has not been ap-
plied.

A moderate hazard of erosion is the main limitation of
these soils for cultivated crops. Surface runoff is medinm.
Good tilth is difficult to maintain if the soils are fre-
quently cultivated. Returning crop residue to the soil and
minimizing tillage help to maintain good tilth. All the
soils are subject to erusting.

The soils are well suited to all the field erops and hay
and pasture plants commonly grown in the county. They
can be cultivated frequently if good management prac-
tices are used.

CAPARILITY UNIT Ile-2

This unit consists of well-drained soils on alluvial
fans and stream terraces. These soils are in the Hackers,
Wheeling, and Woolper series. Slopes are mostly 2 to 6
percent but range to 8 percent. The Hackers and Wool-
per soils occupy alluvial fans that are flooded from time
to time, but flooding is not as serious on these soils as it
is on the nearby flood plains. The soils in this unit have
8 deep rooting zone, their permeability is moderate or
moderately slow, and their available moisture capacity is
high. Reaction in the rooting zone is strongly acid to very
strongly acid in Hackers and Wheeling soils and slightly
acid to neutral in the Woolper soil. The hazard of ero-
sion is the major limitation of these soils if they are unsed
for cultivated crops. Some areas are subject to brief peri-
ods of flooding. The Woolper soil has a higher organic-
matter content and is less subject to surface crusting than
the Wheeling and Hackers soils.

These soils are well suited fo all the fleld crops and
hay and pasture plants commonly grown in the county.
The surface layer is generally friable and easily tilled.
The soils can be cultivated frequently or continuously if
erosion is controlled, The hazard of erosion is difficult to
control on slopes over 4 percent if they are continuously
cultivated. Flooding on the alluvial fans can be min-
imized by channel maintenance.

CAPABILITY UNIT Ile~3
This unit consists mostly of moderately well drained
soils on uplands or high terraces. The soils are of the
Captina, Keene, Sclotoville, Woodsfield, and Zanesville
series. The Woodsfield soils in the Zanesville-Woodsfield
complex are well drained. The soils range in slope from
0 to 6 percent, but most slopes are 2 to 6 percent. The
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soils have either n fragipan or a restrictive clayey sub-
soil, and their rooting zone is only mederately deep in
most places. Avallable moisture capacity is medinm, and
reaction is strongly acid or very strongly acid. Permea-
bility is slow or moderately slow.

A moderate hazard of erosion is the major limitation
if these soils are used for row crops. Surface runoff is
medium. A perched water table during wet periods in
spring causes these soils to dry out more slowly than well-
drained sgoils. There are seeps or wet spots in places. All
of these soils are susceptible to surface crusting and com-
paction if they are tilled or grazed when wet.

These soils are suited to most field crops commonly
grown in the county. They can be cultivated frequently if
improved management is used. All of the soils are well
suited to hay or pasture plants commonly grown in the
cotmty. The moderately eroded soils require more care-
ful management than the uneroded soils because erosion
has reduced the effective rooting zone.

CAPABILITY UNIT IIw-1

This unit consists of soils of the Chagrin, Hartshorn,
Huntington, and Lindside series. The Huntington soils
and some areas of Lindside soils are on flood plains along
the Qhio River. The Chagrin soils and some areas of
Lindside soils are along major streams other than the
Ohio River, and the Hartshorn soils are on narrow flood
plains throughout the county. All the soils in this unit
are subject to flooding, They are well drained or mod-
erately well drained. The Huntington soils are dark
colored; the others are lighter colored. The Hartshorn
soils are coarser textured, less deep to sand and gravel,
and more droughty than the other soils. All the soils are
nearly level (0 to 2 percent slope). They are medium
acid to neutral and rarely require lime. Most of the soils
have a deep rooting zome, high available moisture ca-
pacity, and moderate permeability. The rooting system
1s more shallow in the Hartshorn soil, however, and the
available moisture capacity is low.

Seasonal flooding is the major limitation of these soils.
The hazard of erosion is slight, although some areas are
subject to scouring. The Huntington soils along the Ohio
River are flooded so frequently late in spring that they
are gencrally only used for late-planted, short-season
COTL.

Except that they are subject to flooding, these soils are
well suited to all the crops commonly grown in the coun-
ty. Flooding, however, limits their use Iargely to summer-
grown row crops. Row crops can be grown year after
year without significant damage if improved manage-
ment 18 used. Chagrin, Lindside, and Hartshorn soils are
well suited to pasture of native bluegrass and Ladino
clover. Many areas of these soils are used for permanent
pasture in this county. Areas subject to frequent flood-
Ing are better suited to trees or grass than to row crops.

CAPABILITY UNIT Hw-2

This unit consists of poorly drained soils of the Newark
series and the Hartshorn series, wet variant. These soils
are_on low-lying flood plains. The Hartshorn soil, wet
variant, is mainly on narrow flood plains along smalt
streams; the Newark soil is along the larger streams
where the flood plains are wider. Both soils have a sea-
sonal high water table that results mainly from runoff
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and seep water from the adjacent higher areas. The soils
are also subject to flooding, particularly in winter and
spring. Whether or not they are flooded, the soils stay
wet, until late in spring or early in summer unless they
are artificially drained. The rooting zone is moderately
deep early in the season but deep later in summer. The
available moisture capacity is medium or high. The
Hartshorn soil, wet variant, 1s sometimes droughty in
summer.

Wetness is the major limitation of these soils. Main-
taining good soil structure is difficalt if the soils are tilled
or grazed when wet. Kxcess water from adjacent slopes
can generally be intercepted by tile or diversions. The
seasonable high water table can be lowered by tile drains
if outlets are available. There is litfle or no hazard of
erosion.

These soils are used mainly for pasture but can be con-
tinuously cultivated if improved management is used.
Where adequately drained, the soils are suited to most of
the commonly grown field crops and hay or pasture
plants that will tolerate wetness. In some areas, flooding
is so frequent that the soils should be continuously pro-
tected by trees or grass.

CAPABILITY UNIT Hle-1

This unit consists of well-drained, light-colored soils
of the Conotton, Dekalb, Gilpin, Upshur, Wellston, and
Westmoreland series. Most of these soils are sloping (6
to 12 percent slopes), but the Conotton soils occupy slop-
ing to moderately steep terraces {6 to 18 percent slopes),
mainly along the Ohio River. Conotton solls are under-
lain by sandy and gravelly substrata at a depth below 20
inches. The other soils are underlain by sandstone, silt-
stone, or clay shale. In all the soils the rooting zone is
moderately deep or deep and the available molsture ca-
pacity is medium or low. Water movement in these soils
ranges from slow in the Upshur part of the Gilpin-Up-
shur complex to moderately rapid in Conotton and De-
kalb soils. All the soils are strongly acid or very strongly
acid.

A severe hazard of erosion ig the major limitation if
these soils are used for cultivated crops. Surface runoff
generally is rapid. The Dekalb and Conotton solls are
more droughty than the soils that have a silt loam sur-
face layer, but crusting is not a problem on the Dekalb
and Conotton soils. The other soils are susceptible to
crusting.

Soils in this unit are suited to all the field crops and
the hay and pasture plants that are commonly grown in
the county. It is more difficult to establish a thick plant
cover on the Upshur soils of the Gilpin-Upshur complex
than on the other soils. Cultivated crops can be grown
frequently if improved management is used, but erosion
ig generally difficult to control on these slopes. These soils
are suited to pasture of bluegrass and white clover, but
tall grasses and legumes generally are more suitable.

CAPABILITY UNIT Hle-2

This unit consists of well drained or moderately well
drained soils of the Captina, Woodsfield, and Zanesville
series. These soils are sloping (0 to 12 percent slopes).
The Captina soil is on stream terraces; the Zanesville
and Woodsfield soils are on ridgetops and side benches
throughout the county. '

These soils are predominantly loamy throughout, ex-
cept for the Woodsfield soil, which is clayey beginning
at a depth of about 22 inches. The Captina and Zanes-
ville soils have a very firm fragipan at a depth of about
24 inches. It ranges in thickness from about 10 to 42
inches. The substratum of the Captina soil is commonly
sandy and gravelly. Interbedded hedrock underlies the
Zanesville and Woodsfield soils at depths ranging from
30 to about 66 inches.

The rooting zone is moderately deep in most of these
soils, but the Woodsfield soil has a deep rooting zone in
some arcas. The available moisture capacity is medium
in most places. The surface layer is generally friable and
easy to till. Permeability is slow or moderately slow, and
reaction is strongly acid or very strongly acid. The soils
that have a fragipan in their subsoil have a perched water
table above this pan during extended wet periods, par-
ticularly in winter and spring. For this reason, these
goils are slow to dry out and warm up in the spring.
Small seep spots occur in some places.

A severe hazard of erosion is the major. limitation if
the soils in this unit are used for cultivated erops. Main-
taining fertility, good tilth, and the organic-matter con-
tent are management concerns when the soils are fre-
quently cultivated.

These sotls are suited to all of the field crops and hay
and pasture plants that are commonly grown in the
county. Good stands of deep-rooted crops, such as al-
falfa, grown on Captina and Zanesville soils are difficult
to maintain in long rotations because the fragipan and
the seagonal high water table restrict root growth.

CAPABILIEY TINIT IIle-3

This unit consists of moderately well drained or well
drained, sloping (6 to 12 percent slopes) soils of the
Coolville, Guernsey, Keene, Rarden, Upshur, Westmore,
and Woodsfield series. All of these soils are underlain by
interbedded bedrock. The Coolville, Keene, Rarden, and
Woodsfield soils have clay shale substrata in most places.
The Guernsey and Westmore soils have limestone and
shale substrata in most places. All of these solls have
clayey layers in their subscil. The rooting zone is deep or
moderately deep, and the available moisture capacity
ranges from medinm to high. Permeability is slow. Re-
action generally is strongly acid to extremely acid, but
in some areas the Guernsey soils are only medium acid.

A severe hazard of erosion ig the major Hmitation if the
soils in this unit are used for cultivated crops. Surface
runoff is rapid, and all the soils are moderately eroded.
Small wet spots are common in some areas and are a
minor limitation.

These soils are suited to most field crops commonly
grown in the county. Maintaining fertility, good tilth,
and organic-matter content are management concerns if
the soils are frequently cultivated. Some areas of these
soils are used for pasture, hay, or trees. The Guernsey,
Upshur, and Westmore soils are suitable for improved
pasture and are well suited to bluegrass.

CAPABILITY UNIT IlTe—t

This unit consists of Wheeling silt loam, 6 to 18 per-
cent slopes, moderately eroded, and Woolper and Sees
silt loams, 6 to 12 percent slopes. The Wheeling soil is
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well drained and is on stream terraces. The Woolper soil
is well drained, the Sees soil is moderately well drained,
and both are on colluvial foot slopes. The rooting zone of
all these soils is deep, and the available moisture capacity
is medinm or high. Permeability ranges from moderate
in the Wheeling soil to slow in the Sees soil. Reaction in
the rooting zone is strongly acid to very strongly acid in
the Wheeling soil, but it is generally less acid 1n Wool-
per and Sees soils.

The hazard of erosion is severe if the soils in this unit
are used for cultivated crops. Some lower lying areas of
the Wheeling soil are subject to occasional flooding. The
Sees soil is seepy and slow to dry in spring.

These soils are suited to the field crops commonly
grown in the county and can be cultivated frequently if
improved management 1s used. The Woolper and Sees
gilt loams are well suited to alfalfa, but artificial drainage
generally is needed. Frosion control is diffieult if the soils
are frequently cultivated, even with improved manage-
ment. All of these soils are well suited to native or im-
proved pasture.

CAPABILITY UNIT IIfs-1

The only soil in this unit is Conotton gravelly loam, 0
to 2 percent slopes. This nearly level soll is on terraces,
mostly along the Qhio River. The rooting zone is gravelly
and moderately deep, and the available moisture capacity
is low. Reaction is very strongly acid to medium acid.

The low avallable moisture capacity is the dominant
limitation of this soil for cultivated crops. There is a
slight hazard of erosion under average or improved level
of management. Tilth generally is good, though the or-
ganic-matter content is low.

This soil is suited to most field crops and pasture plants
commonly grown in the county. It is better suited to
small grains than to corn because of droughtiness. Be-
cause this soil dries out and warms up quickly in spring,
it is well suited to short-season crops. It also is well
suited to irrigation. Most of the common pasture plants
grow well on this soil, but their growth declines in sum-
mer unless irrigation water is applied.

CAPABILITY UNIT 1Ve-1

This unit consists of moderately steep, well drained or
moderately well drained soils of the Brooke, Guernsey,
Sees, Upshur, Vandalia, Westmore, and Woolper series.
These soils are on ridgetops, at the base of colluvial
slopes, and in other positions on uplands. Most of them
have clayey layers in their subsoil, and all are influenced
by limestone or seepage from higher lying limestone
strata. They have a moderately deep to deep rooting zone,
and permeability is moderately slow or slow, Available
moisture capacity generally is high. In the Sces and
Woolper soils, reaction generally is slightly acid to medi-
um acid. Reaction in the other soils is strongly acid or
very strongly acid in the upper part of the rooting zone
and is less acid with increasing depth.

Rapid to very rapid surface runoff causes a very severe
hazard of erosion if these soils are cultivated. Seepy spots
are common in some areas.

These soils are well suited to the field crops commonly
grown in the county, but erosion is difficult to control if
the soils are cultivated. They are suited fo occasional
cultivation. Tmproved management is needed in culti-

vated areas; otherwise, erosion losses are likely to be ex-
cessive. These soils generally are well suited to native
bluegrass pasture and to improved tall grass-legume pas-
ture. The Upshur soils of the Guernsey-Upshur complex
are not so well suited to improved pasture.

CAPABILITY UNIT IVe-2

This unit, consists of loamy, well-drained soils of the
DeKalb, Gilpin, Wellston, and Westmoreland series. It
also includes Upshur soils that have a clayey subsoil. All
the soils are moderately steep (12 to 18 percent slopes)
and are on uplands. They are underlain by bedrock. In
general, Dekalb soils have sandstone substrata, and soils
of the Gilpin-Upshur complex and Wellston soils have a
siltstone, shale, or sandstone substratum. The rooting zone
of these soils is mostly moderately deep, and available
moisture capacity is medium to low. Permeability is
moderate in most of the soils but is moderately rapid in
Dekalb soils and slow in Upshur soils. The rooting zone
is very strongly acid in most places, and the require-
ment for lime ig mederate to high.

A severe hazard of erosion is the main concern if these
soils are used for cultivated crops. Surface runoff is very
rapid. Maintaining fertility, good tilth, and the organic-
matter content are management concerns if the soils are
cultivated. These soils are more droughty than other soils
on uplands.

The soils are suited to all the field erops and hay and
pasture plants that are commonly grown in the county.
They are suited to occasional cultivation if improved
management is used. More than occasional cultivation
commonly results in excessive soil losses through erosion.

CAPABILITY UNIT IVe-3

This unit consists of moderately well drained or well
drained soils of the Captina, Woodsfield, and Zanesville
series. These solls are moderately steep (12 to 18 percent
slopes). The Captina soil is on stream terraces, and the
Zanesville and Woodsfield soils are on ridgetops and side
benches throughout the county.

These soils are mostly loamy throughout, but the lower
part of the subsoil is clayey in the Woodsfield soil. The
Captina and Zanesville soils have a very firm, compact
fragipan in their subsoil. The fragipan commonly be-
ging at a depth of about 24 inches. The fragipan in Cap-
tina and Zanesville soils and the clayey subsoil in the
Woodsfield soil restrict water movement. The substratum
of the Captina soil contains some sand and gravel. Inter-
bedded bedrock underlies the Zanesville and Woodsfield
soils at depths ranging from about 40 to 66 inches.

The rooting zone is moderately deep in most areas of
these soils. Some areas of the Woodsfield soil have a deep
rooting zone. The soils in this unit have a medium to low
available moisture capacity. The surface layer is friable
and easy to till. Permeability is slow. The soils that have
a fragipan have a perched water table above this pan
during extended wet periods, particularly in winter and
spring. Reaction is strongly acid to very strongly acid.

A severe hazard of erosion is the major concern if these
soils are used for cultivated crops. Maintaining fertility,
good tilth, and the organic-matter confent are important
where the soils are cultivated. .

These soils are suited to most of the field crops and hay
and pasiure plants that are commonly grown in the
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county. Good stands of deep-rooted crops, such as alfalfa,
are difficult to maintain in long rotations on Captina and
Zanesville soils. The soils in this unit are suited to oc-
casional cultivation if improved management is used.
More than occasional cultivation commonly results in ex-
cessive soil losses through erosion. The small seep spots
in these soils can normally be drained by random tile.

CAPABILITY UNIT IVe-4

This unit consists of solls in the Coolville, Keene,
Latham, Rarden, and Upshur series. These soils are mod-
erately deep to deep and well drained or moderately well
drained. They occupy a variety of positions on uplands,
from narrow rounded ridgetops to side slopes and nar-
row benches. They are mostly moderately steep, but the
Upshur soils are sloping. Most of these soils have a rela-
tively thin silt loam surface layer over a clayey subsoil.
The silt loam surface layer is thin becanse of past ero-
sion. The severely eroded Upshur soil is clayey to the
surface. All of the soils formed on weathered clay shales.
Most have a moderately deep rooting zone and slow per-
meability. They have a medium to low available moisture
capacity, and the rooting zone is very strongly acid to ex-
tremely acid. The organic-matter content is generally
low.

Rapid surface runoff causes a very severe hazard of
erosion on these soils. Seepy spots are common. The
acidity of this group of soils is also a limitation; lime re-
quirements are generally high.

These soils are suited to field crops commonly grown
in the county but are poorly suited to other than occasion-
al cultivation. Frosion is difficult to control on these
slopes. Improved management is needed for cultivated
areas to check 2oil logses through erosion. These soils are
suited to native bluegrass pastures and to improved tall
grass-legume pastures.

CAPABILITY UNIT VIe-l

This unit consists of well drained or moderately well
drained, steep to very steep (18 to 35 percent slopes) soils
of the Brooke, Guernsey, Keene, Latham, Sees, Upshur,
Westmore, Woolper, and Vandalia series. Moderately
steep (12 to 18 percent slopes) Upshur soils are also in-
cluded in the unit. All these soils have a clayey subsoil.
They occur on side slopes, narrow ridgetops, and benches.
The Brooke, Guernsey, Westmore, Sees, and Woolper
goils are Influenced by limestone or seepage from lime-
stone. They are less acid as depth increases. Keene and
Latham solls formed in residuum from weathered, acid,
clay shale. They have high lime requirements. Upshur
soils formed in weathered, red clay shale, and Vandalia
soils are in coluvial positions downslope from Upshur
goils, Water movement in all the soils is moderately slow
to slow. The rooting zone is moderately deep to deep,
and the available moisture capacity is medium to high.

Surface runoff is very rapid during winter and spring
when the soils are likely to be saturated. Consequently,
there is a severe hazard of erosion unless a thick pro-
tective plant cover is maintained. Some areas of these
soils are subject to cracking and slippage.

The hazard of erosion is too great for these soils to be
-enltivated. They are, however, well suited to permanent

hay or pasture. The Brooke, Guernsey, Westmore, Sees,
and Woolper soils are well suited to alfalfa and to tall-
grass pasture. The Latham, Keene, Vandalia, and Up-
shur soils are more strongly acid and have a high lime
requirement. Seep spots are common in some of these
soils, and some of the seep spots provide enough water
for the development of springs.

CAPABILITY UNIT VIe-2

This unit consists of steep to moderately steep (12 to
35 percent slopes) soils of the Dekalb, Gilpin, Upshur,
and VWestmoreland series. All of these scils are on up-
lands, and all except the Upshur are mostly loamy
throughout. The Upshur seils have a clayey subsoil. The
substratum of these soils is siltstone, sandstone, or clay
shale. The rooting zone is mostly moderately deep. The
available molsture capacity s low or medium; it 1s gen-
erally low in the severely eroded (ilpin and Westmore-
land soils. Permeability in the dominant seils is moderate,
but the Upshur soils have slow permeability. Surface run-
off is rapid to very rapid in winter and early in spring
when the soils are wet.

The soils in this unit are generally unsuitable for culti-
vation because erosion i3 a severe hazard if protective
cover is not maintained. They are droughty during peri-
ods of limited rainfall.

These soils are suited to permanent hay (fig. 8), pasture,
or woodland. Qvergrazing, grazing when the soils are
wet, and the failure to maintain a high level of fertility
are some of the major causes of poor growth of hay and
pasture plants on these soils, Under improved manage-
ment, these soils produce satisfactory forage. Seep spots
in some areas of these soils provide sufficient water for
the development of springs.

CAPABITAITY UNIT VIs-1

This unit consists of very stony, moderately steep to
very steep soils of the Dekalb, Gilpin, Sees, Upshur, and
Vandalia series. Stones on these soils make tillage im-
practical, and most of the acreage is wooded. In some
areas, however, farm machinery could be used for mow-
ing and fertilizing.

Stoniness and slope are the major limitations to the use
of these soils. Surface runoff is rapid, and there is a se-
vere hazard of erosion unless a thick plant cover is main-
tained.

These soils are well guited to native grass pasture or
woodland. Bluegrass grows well on these soils, but mow-
ing for weed control is difficult in most areas because of
the stones.

CAPABILITY UNIT VIIe-1

This unit consists of well drained or moderately well
drained soils of the Gilpin, Guernsey, Upshur, Westmore,
and Westmoreland series. Also in the unit is Gullied land,
Gilpin-Upshur material. These soils are steep or very
steep (18 to 35 percent or 35 to T0 percent slopes) and are
severely eroded. They generally are on the warmer slopes
that face southeast to west. The fexture and depth of the
soils and the kinds of underlying bedrock are variable.
The rooting zone in most places is shallow to mod-
erately deep, and the available moisture capacity is low.
Surface runoff is very rapid in most places.
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Figure 8—Contour striperopping on Gilpin-Westmoreland silt loams, 18 to 35 percent slopes, moderately eroded, which is in capability
unit Vle-2. The strips consist of small grain and hay.

DPast erosion (fig. 9) and slope are the major limitations These soils are suited to permanent vegetation, either
of the soils in this unit. The use of machinery is limited grass or trees. Some areas have been planied to trees.
by gullies that are 10 to 15 feet deep in places. There are  Other areas have been left idle, and natural vegetation
alse landslips and seep spots. All the soils have been Thas satisfactorily checlked active erosion in some areas.
cleared of trees, and excessive tillage or poor pasture This vegetation generally is a combination of broom-
management has contributed to the severe erosion. sedge, povertygrass, and native trees. The trce species are

Figure 9.—Rill and sheet erosion on Guernsey-Westmore silt loaIIiiS, 118 to 35 percent slopes, severely eroded, which is in capability unif
el
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commonly undegirable, and stands generally are poor.
An exception is the good stands of Virginia pine that
grow in some areas of these soils in the southern part of
the county. Improved management is required if pasture
on these solls is renovated.

CAPABILITY UNIT VIie-2

This unit consists of well drained or moderately well
drained soils of the Gilpin, Guernsey, Upshur, Westmore,
and Westmoreland series. Strip mine spoils, a land type,
is also in this unit. Some areas of strip mine spoils have
slopes that range from 2 to 12 percent. Generally, the
rooting zone in the soils is moderately deep, and the
available moisture capacity is medium to low. Lime re-
quirements are commonly high.

A. severe hazard of erosion is the main concern if a
thick protective plant cover is not maintained on these
soils. Other limitations are the very steep slopes and
danger of landslips. The landslips occur mainly in the
goils that have a clayey subsoil and substratum. Seep
spots are common, and they provide water for the de-
velopment of springs.

Soils in this unit are suited to trees or permanent pas-
ture. Because of the very steep slopes, the soils are diffi-
cult to manage for the production of pasture plants.

CAPABILITY UNIT ViIs-1

This unit consists of well-drained, very steep, very
stony soils of the Dekalb, Gilpin, and Upshur series. All
the very stony soils that are on uplands of the county and
have slopes of 85 to 70 percent are in this unit. They
have mostly a moderately deep rooting zone, have a
medium to low available moisture capacity, and are very
strongly acid or extremely acid.

The major limitations of these soils are stoniness and
slope. Erosion is a hazard if a thick plant cover is not
maintained. Because of these limitations, the soils in this
unit are used mostly for woodland. The stones and very
steep slopes hinder logging operations. The soils have
very limited use for pasture.

Estimated Yields®

Table 1 shows, for each soil in the county, the estimated
average ncre yields of principal crops. The yields are
averages of those expected over a period of several years
under two levels of management. Yields in columns A
are obtained under the average level of management.
Those in columns B are obtained under improved man-
agement. The two levels of management are defined as
follows:

Improved maenagement—Practices are used that in-
crease the intake of water and the available moisture ca-
pacity of the soil. Excess water is disposed of by safe and
appropriate means. Practices also are used that help to
control erosion. Appropriate tillage practices, including
plowing, seedbed preparation, and weed and insect con-
trol, are used. The fertility and pH of the soil are kept
at an optimum level, and trace elements are applied as

tNgar, O. Berry, Crapexwcc W. McEnIgHET, Soil Conservation
Service, and Dowarp W. Porrack, Monroe County extension
agent, helped prepare this section.

needed. Adapted high-yielding crop varieties are used.
All practices are dons at the proper time.

Average management.—That level of management un-
der which one or more of the hasic intensive management
practices are not used or are applied inadequately.

The yields in table 1 do not apply directly to any spe-
cific field for any particular year, because the soils vary
from place to place, management practices differ from
farm to farm, and weather conditions are variable from
year to year. The estimates are intended only as a guide
that shows relative produetivity of the soils, the response
of the soils to management, and the relationship of soils
to each other.

The estimates of yields given in table 1 are based on in-
formation obtained from farmers and on observations
and field trials made by the county agricultural exten-
sion agent and district conservationists of the Soil Con-
servation Service. :

Many of the soils in Monroe County are mapped in
complexes in which the two soils have significantly dif-
ferent productivity. It is not possible to give yield esti-
mates for these mapping units as 2 whole because of vary-
ing proportions oi the two soils in a given area. Thus,
yields are listed in table 1 for each of the specific soil
series that is represented. The mapping units are listed
alphabetically in table 1. Estimates for mapping units
that consist of one soil can be obtained directly from the
table. To derive the estimate for a complex, 1t is neces-
sary to average the estimated yields of each soil series
according to percentage of each series in the complex.
The reader should refer to the “Descriptions of the Soils”
to determine the percentages of each soil that can occur
in a given complex.

Use of the Soils for Woodland’®

‘Approximately 60 percent of the acreage of Monroe
County is wooded. More than 90 percent of the wooded
acreage congists of privately owned stands and farm
woodlots that average about 55 acres in size. The Jarger
privately owned tracts are along the Little Muskingum
River, Sunfish Creek, Opossum Creek, and the very steep
bluffs in the central and gouthern part of Monroe County.
The State also owns land in the newly formed Sunfish
Creek State Forest. The southwestern part of the county
is in the Wayne National Forest purchase area.

Monroe County is in the central hardwood forest region
where there are many different kinds of trees and several
different forest types. In general, the forest types vary
with the site, but hardwoods are dominant.

In places, the woodlands show the results of abuse and
neglect. Heavy cutting in the past without planning for
future timber crops has resulted in understocked stands
of mature trees. “High grading” has continually re-
moved the best and left the worst. Culls and low-value
trees have accumulated and occupy valuable growing
space on excellent woodland soils. Low-value white elm,
cull beech, poorly formed black cherry, and soft maple
now occupy thousands of acres where yellow-poplar, oak,

S WILLIAM SATERWEIN, woodland conservationist, Soil Conser-
vation Service, helped prepare this section.
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TasLm 1.—Hstimated average yields per acre of principal crops under two levels of management

17

[ Yields in columns A are those to be expected under eommmon management; those in eolumns B are those to be expected under improved
management. Dashes indicate that the crop is not well suited o the soil or is not commonly grown. Gullied land, Gilpin-Upshur material;
Made land; and Strip mine spoils are not listed, because they are not suited to crops]

Pasturs
Clover-
Corn Oats Whest | Barley arass
hay Tali
Soil Bluegrass | grass-
legume
A B AIB|A|B]A|DB] A B A B B
Cow- | Cow- Cow-
acre- acre- acres
Bu. By. | Bu. | Bu, | Bu. | Bu, | Bu. | Bu. | Tous | Tons | days! | deys days !
Ashton silt loam, @ to 3 percent slopes_ . _______________ 90 | 130 | 80 | 74 | 30 [ 46 | B0 1 65} 3.5 | 5.0 | 140 | 160 220
Brocke silty clay leam, 12 to 18 percent slopes, moderately
eroded . .. e 38| V81421522031 40|50 23 40 921|105 180
Brooke silty clay loam, 18 to 35 percent slopes, moderately
eroded . e o e e djee 2 201 ] 3.8 84 96 160
Captina silt Ioam, 2 to 6 percent slopes_ . _____ 65| 901 45|68 25| 38|45 |60 23 42| 92| 105 200
Captina silt loam, 6 to 12 percent slopes, moderately eroded.] 60| 86 | 38 | 65 | 23 | 86 (45| 601 2.1 | 3.9 84 | 96 200
Capting silt loam, 12 to 18 percent slopes, moderately eroded_| 53 8413866312235 |45 (60| 20137 80 91 i80
Chagrin silt leam o 80 ; 120 | 48 | 70 | 30 | 40 | 45 [ 60| 3.0 | 4.5 | 120 | 137 210
Conotton gravelly loam, 0 fo 2 percent slopes__________._. 65 83 |47 | 656 | 25 | 3514560 2.0 | 8.7 116 | 132 180
Conotton gravelly loam, 6 to 18 percent slopes_.___________ 55| 80|43 60| 2333 |40 | 5512735 108 123 180
Coolville-Rarden sitt loams, 6 to 12 percent slopes, moder-
ately eroded . ... 65| 90139581 21134)|40)55)|21]33| 84, 96 160
Coolville-Rarden silt loam, 12 to 18 percent slopes, moder-
ately eroded_ .o 651 90 | 37| 57|20 (33|40 |55]20:3.2| 8| 91 160
Dekalb loam, 6 to 12 percent slopes, moderately eroded.___| 60 80140 | b4 | 23 | 33135 (50| 25| 3.3} 100 | 114 160
Dekalb loam, 12 to 18 percent slopes, moderately eroded___| 50 | 75138 | 501 20|32 |35 |50(22|3,4} 8| 101 150
Dekalb Ioatn, 18 to 35 percent slopes, moderately eroded - _[_____|_____ e een L 200 8.2 30 91 140
Gilpin and Pekalb very stony soils, 12 to 35 percent slopes_{_.___|[_____ SRR S O (R MU JEURSUS OIS S 68! T8 _..____
Gilpin and Dekalb very stony soils, 35 to 70 percent slopes_|_____|_____ S PRV (SUUMIN [SUUOING SO SRV (RUUPTIO NN 45 50 oo
Gilpin-Upshur complex, 2 to 6 percent slopes, moderately
eroded:
Gilpin part. o - 70| 954660 (25|40 140|552, 5|44 100 114 200
Upshur part_ - o 60 90 | 38 |55 | 22135 |33 148 (2.1 3.5 68 78 180
Gilpin~Upshur complex, 6 to 12 percent slopes, moderately
eroded:
Gilpin part_ o ___. 70 90 1 44 | 58 123 {38140 |55 2.4 4.3 96 | 110 200
Upshur part. . ___________________ 58 | 83 34 50|20|33|30|45 20]33| 68| 78 180
Gilpin-Upshur complex, 12 to 18 percent slopes:
Gilpin part_ e mm e 70| 93 | 43157 (221374015561 2.3]43]| 92! 105 200
Upshur part. 55| 80| 35148 |19 [ 3228143 1.7130| &8, 78 180
Gilpin-Upshur complex, 12 to 18 percent slopes, moderately
eroded:
Gilpin pard . 65 85141 (55|21 35|85 |50 (224828} 831101 199
Upshur part_ e cecmeeen 50 75 133 45|16 |32 25,40 | 1.6 2.8 64 73 160
Gilpin-Upshur complex, 18 to 35 percent slopes, moderately
eraded:
Gilpin part_ __ . % IR e fmem e e[ 2,0 | 3.8 80| 91 180
Upshur part. .. ... bl 1L41251 56 64 150

Hee footnote at end of table.
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TABLE 1.-——Estimated average vields per acre of principal crops under two levels of management—Continued
Pasture
Clover-
Corn Oaits Wheat | Barley grass |
hay Tall
Soil Bluegrass | grass-
legume
A Bl A B|lA|B!A|B| A B A B B
Cow- ¢ Cow- Clow-
{acres acre- aere
Bu B Bu. | Bu. | Bu, | Bu. | Bu. | Bu. | Tons | Tons | days! | days! days !
Gilpin-Upshur eomplex, 18 to 35 percent slopes, severely
eroded:
Gilpin part . - o e SRR USRS NN USRS [SPVUOR) SSUEOUUN RSN ISR 30 34 |-
Upshur part. . e e RPN PRV USRS (NP NN [P PSP R 52 1335 N DO,
Gilpin-Upshur complex, 35 to 70 percent slopes:
Gilpin pard_ e SRS SRS SO ISUUDIU FEPVE IS NN, S 65 T8 oo
Upshur part_ e JERVESY VU PUPUUN RIS RUIUUR FUUU SRS MR 50 60 .-
Gilpin-Upshur complex, 35 to 70 percent slopes, severely
eroded:
Gilpin part - o SRR NUSUUURN ISVRUN ISP JEPS VI SNSRI S Lit) 65
Upshur part e e SN (USRS FENUUOU SRSV SSVRUUPEN IUUUVONE (PSP NP 45 1 55 |-
Gilpin-Upshur complex, steep, benched:
Gilpin parb. o e oo e 2,1 | 407 84 ] 06 180
Upshur part- .. JUIUEEURIPN, VY oo e || L4 | 2.5 56 64 150
Gilpin-Epshur complex, very steep, benched:
Gilpin part oo e JNUPURY DU USSR U MU SR SRR R 66 | 75 .- _._.._
TUpshur pars . - .o oo e e PSS SSURPUY RPN URUDUPRG JEEVEVN JEUPEVEN SRR SR 50 60 - ____-
Gilpin-Upshur very stony complex, 12 to 35 pereent slopes.|_____|_____ SRS AR SRS NUNVUDNS SNV JIOUUO PR RSP 76 87 oo -
Gilpin-Upshur very stony complex, 35 to 70 percent slopes_ [ ____|.____ [N U SRV (AU ISR (NS SNSRI A 45 11 N
Gilpin-Westmoreland silt loams, 2 to 6 percent slopes,
moderately eroded:
Gilpin PaTt -« o i 70| 95|46 |60 | 25 |40 [ 40 [ 55| 2.5 | 4.4} 100 | 114 200
Westmeoreland parb_ L aaan 75100 | 46 | 60 | 25 | 40 | 40 1 55} 2.5 1 4.4 | 100 | 114 220
Gilpin-Westmoreland silt loams, 6 fo 12 percent slopes,
moderately eroded: i
Gilpin part. o 70 00 |44 | 58 123 (83 4055|2443 46 | 110 200
Westmoreland part_ . .- 70 00|44 | 58 123 (38140556 2.4|43 96 | 110 220
(lpin-Westmoreland silt loams, 12 to 18 percent slopes,
moderately eroded:
Gilpin part o - 65| 8 | 4155121 35|35 (502242 88)101 200
Westmoreland part. .. o _ 70 90 i 41 (55|21 13513855022 |42 88 | 101 220
Gilpin-Westmoreland silt loams, 12 to 18 percent slopes,
severely eroded._. .. . |ee_ e L8 2B 32| 36 160
Gilpin-Westmoreland silt loams, 18 to 35 percent slopes,
moderately eroded_ .. .| o1 2.0 8.9 80 91 180
Gilpin-Westmoreland silt loams, 18 to 35 percent slopes,
severely eroded_ . ______ | PRI SRR FUUUU RN NP SIS SUUPIOIY A 30 22 3 I
Gilpin-Westmoreland silt loams, 35 to 70 percent slopes,
moderately eroded:
Gilpin part e SR SRV SRV N RSP FERS JUPPOR NS B | B3 i.______._
Westmoreland part. o |a|aoos SN USSR JEUURY P VRPN FRR MU M 55 65 o
Gilpin-Westmoreland silt loams, very steep, benched:
Gilpin part_ oo e SN [N PN U JRUSOUR FERPR ARV P 65 75 |..._____
Westmorsland part_ e DRV RSN NSRS MRS PRSI SR FIIPIUN S 651 T8 __._--.

See footnote at end of table.
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Guernsey- Upshur complex, 6 to 12 percent slopes, moder-
ately eroded:

Guernsey part_ . _ i
Upshur part_ . e

Guernsey-Upshur ecomplex, 12 to 18 percent slopes, mod-
erately eroded:
Guernsey part_ .

Upshur part_ .

Cuernsey-Upshur complex, 18 to 35 percent slopes, mod-
erafely eroded:
Guerasey part_ . ..

Upshur part___ .

Gruernsey-Upshur complex, 35 to 70 percent slopes, mod-
erately eroded:
Cuernsey part_ __ . .-
Upshurpart. .. oo

Guernsey-Upshur complex, 18 to 70 percent slopes, land-

Guernsey-Upshur complex, steep, benched . - __________
Guernsey-Upshur complex, very sieep, benehed___________

Guernsey-Westmore silt Ioams, 6 to 12 percent slopes, mod-
eratelyeroded . _ __ L _

Guernsey-Westmore silt loams, 12 to 18 percent slopes,

moderately eroded . _ . __ ...

Guernsey-Westmore, silt loams 18 to 35 percent slopes,
moderately eroded . _________ o __

CGuernsey-Westmore silt loams, 18 to 33 percent slopes,
severcly eroded__ . e

Guernsey-Westmore silt loams, 35 to 70 percent slopes,
moderatelyeroded________________ ____ ______________

Hackers silt loam, 3 to 8 percentslopes__ .. _.____________

Hartshorn silt loam__ . . _.__

Hartshorn silt loam, wet variant___ . _______________._.__

Huntington silt loamm - ___ . _____
Keene sitt loam, 2 10 6 percentslopes____________________
Keene silt leam, 6 to 12 percent slopes, moderately eroded____

Keene-Latham silt loams, 12 {o 18 percent slopes, moder-
ately eroded:

Reenepart_ ______ L
Lathampart___________ . . . __

See feotnote at end of table.

Pasture
Clover-
Corn Qats grass
hay Tall
Bluegrass grass-
Iegume
A B Al B A A B

Cow- | Cow- Cow

acre- aere- aere-

Tons | Tons | days! | days! daysl
23|45 G2 | 105 200
201383 G8 78 180
2114 84 96 200
1.6 2 G4 73 160
1.9 | 4 76 87 186
1.4 2 56 64 1560
_________ 65 75 e
_________ 30 60 e
_________ 65 75 [
20| 4 80 91 f.
_________ 65 75 -
23145 a2 | 105 200
2.1 | 4 84 96 200
1.9 |4 76 87 180
_________ 63 75 I
_________ 63 75 PR
3.3 | 4 132 [ 151 220
3.114.2| 124 | 142 200
2.5 130 100 114 180
3.8 142 152 | 174 220
23|40 92 | 105 200
2.0 3.8 80 91 200
35 1.8 | 3.6 72 82 190
35 1.3132 52 a9 160
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TABLE 1. —Estimated average yields per acre of principal crops under two levels of managemeni—Continued
Pasture
Clover-
Corn Qats Wheat | Barley grass
hay Tall
Soil Bluegrass | grass-
legume
A BIlAB|lA B[A]|B] A B A B B
Coiwp- | Cow- Cow~
acre- acre- acre-
Bu. Bw., | Bu. | Bu. | Bu. | By, | Bu. | By, | Tons | Tons | days | days days *
Latham-Keene silt loams, 18 fo 35 percent slopes moder-
ately eroded:
Latham part_ || oo L1 [ 3.0 44 50 160
Keene part_ oo | | e BT BB 68 | 78 180
Lindside silt loam. - o oo 90 | 130 | 44 | 73 | 28 |37 | 50656 3.2 | 45 128 | 146 220
Newark silt loam__ oo 90 | 120140 60| 15 ;36 |40 | 55|20 3.3 807 9N 200
Rarden-Coolville gilt loams, 12 to 18 percent slopes, moder- 60 85 128 |H85 117 |30 3448 | L4 3.2 56 64 166
ately eroded.
Sciotoville silt loam, 0 to 4 percent slopes.____________.___ 75 P 110 | 45 | 70 | 28 | 42 | 50 | 65 ] 2.8 | 4.5 | 112 | 128 220
Sees-Woolper silt loams, 12 to 18 percent slopes.____._____ 70 96| 40 | 60 24 | 40 | 40 | 35| 24 | 45 96 | 110 220
Sees-Woolper silt loams, 18 to 35 percent slopes. . ______.__ | _].ceuno e e 2.8 4.4 92 | 105 260
Upshur silt loam, 6 to 12 percent slopes, moderately eroded_| 58 1 85| 36 | 50| 20 1 33 | 30 | 45 | 2.0 3.3 68 78 180
Upshur silt loam, 12 to 18 percent slopes, moderately exoded.| 50| 75| 33 ;1 45 | 19 [ 32 | 25 | 40 | 1.6 | 2.8 64| 73 160
Upshur clay, 6 to 12 percent slopes, severely eroded____.__ 50 70 {20 |35 |14 23| 2035 | L7 |30]| 45 50 160
Upshur clay, 12 to 18 percent slopes, severely evoded . . ___|.____f_____ e LO [ 2.0 40 46 150
Vandalia silt loam, 12 to 18 percent slopes___ . _________ 7001065 [ 45 | 60 | 24 | 40 ; 30 | 55 | 24 | 45 96 | 110 220
Vandalia-Sees silt loams, 18 to 35 pereent slopes____ .. ____[_____d____. SRV FEVRE SEURVEPS FEVEVEN FURVEV RPN SPOU S 90 | 100 |- _..
Vandalia-SBees very stony silt loams, 18 to 35 percent slopes,
moderately eroded:
Vandalia part__ || o] 228 4. 4 02 | 105 200
Sees part. . e e e eee| 203 | 44| 92| 10B 200
Wellsten silt loam, 2 to 6 percent slopes, moderately eroded | 75 | 105 | 50 | 66 | 28 | 44 | 45 1 60 1 2.7 | 4.6 | 100 | 114 220
Wellston silt loam, 6 to 12 percent slopes, moderately eroded_| 75 | 100 | 48 | 64 | 26 | 42 | 45 | 60 | 2.6 | 4.5 38 | 112 220
Wellston silt loam, 12 to 18 percent slopes, moderately
eroded _ _ . 70 Q0 1 43| 60 | 23 | 40 | 40 | 55 | 241 4 4 95 ¢ 105 220
Wheeling silt loam, 0 to 2 perecent slopes_ _ ______ ... ___.__ 80| 125 | 47 | 72 20 | 44 1 50 {65 | 3.0 48 120 | 139 220
Wheeling silt loam, 2 to 6 pereent slopes_ _ . ____. 80§ 125 146} 71 | 28 [ 43 | 50 1 65| 2 9 47| 116 | 132 220
Wheeling silt loam, 6 to 18 pereent slopes, moderately eroded.| 70 [ 110 [ 42 | 67 | 25 | 39 | 30 { 65 | 2.7 | 4 5 | 108 | 123 220
Woodsfield silt loam, 2 fo 6 percent slopes_— ... _____ 70| 102 | 46 | 65 | 26 | 43 | 45 | 60 | 2.5 | 4.5 100 | 114 220
Woodsfield silt loam, & to 12 percent slopes, moderately
eroded . e 65| 05|43 60|24 |40 |40 5562344 92| 105 220
Woodsfield silt loam, 12 to 18 percent slopes, moderately
eroded _ __ _ o 65 90 | 40 | 58 123 | 38 | 40 | 55 | 2.2 | 4.3 88 | 101 220
Woolper silt loam, 2 to 6 percent slopes_ . _____..__ B0 | 115 |47 | 70 | 28 | 45 | 50 | 6561 8.3 | 47| 132 | 151 230
Woolper and Sees silt loams, 6 to 12 percent slepes________ 80 | 112 | 46 | 68 | 27 |44 | 50 [ 65} 3.2 | 4 6 | 128 | 146 220
Zanesville silt loam, 2 to 6 percent slopes_________________ 65 90 140162 | 2513045160 2.314.2 92 | 105 200

See footnote at end of table.
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TarrLe 1. —Estimated average yields per aere of prineipal erops wader two levels of management—Continued

Pasture
Clover-
Corn Qats Wheat | Barley gTass
hay Tall
Seil Bluegrass | grass-
legume
A B A B|AIB|A!B A B A B B
Cow- | Cow- Co-
aere- | acre- acre-
Bu, By. | Bu. | By, | Bu. | Bu. | Bu. | Bu. | Tons | Tons | days ! ; days? days 1
Zanesville silt loam, 2 to 6 percent slopes, moderately eroded_ | 60 | 85| 39 | 60 | 24 [ 37 | 45 [ 60 | 2.2 1 4.0 | 88 | 100 200
Zanesville silt loam, 6 to 12 percent slopes__ .. _____ 60| 8513955124 (37456012240 88; 100 200
Zanesville gilt leam, 6 to 12 percent slopes, moderately
eroded. . e 60 8 | 38 | 65 |23 | 36|45 |6020:40 84 96 200
Zanesville silt loam, 12 to 18 percent slopes, moderately
aroded . e 6 85 | 36 (6312235 |45(60|2.0737 80 91 190
Zanesville- Woodsfield silt loams, 2 to 6 percent slopes:
Zanesville part . ___ 85 90 1 40 1 65125 |40 1 45160 | 2.3 |42 92 | 105 200
Woodsfield part_ . .. 700|102 | 46 [ 65 | 26 1 43 | 43 [ 60 | 2.5 1 4.5 | 100 | 114 220
Zanesville-Woodsfield silt loams, 2 to 6 percent slopes,
moderately eroded:
Zanesvillepart____________________________________ 60 85 |39 | 6024 | 37 | 45 | 60 | 2.2 1 4.0 883 | 1M 200
Woodsfield part_ o ____ 68 1 100 | 45 | 63 | 25 | 42 | 44 | B8 | 2.4 | 4. 5 96 | 110 220
Zanesville-Woodsfield silt loams, 6 to 12 percent slopes:
Zanesville part__ . L e - 60 85 | 39 | 55 | 24 [ 37 |45 1602240 88 | 100 200
Woodsfieldpart.______._ . . ___________ . __ . __ 70, 100 | 45 | 62 | 25 | 42 | 45 |60 1 2.4 [ 45 96 | 110 220
Zanesville- Woodsfleld sitt loams, 6 to 12 percent slopes,
moderately ernded:
Zanesville part__ . _ .. 60 86 | 38 | 65 | 23 | 3645 |60)20]4.0 84 96 200
Woodsfield part_ - _ .. 65 05 | 43 | 60 | 24 40| 40 | 55| 2.3 | 4.4 92 | 105 220
Zancgville-Woodsfield silt loams, 12 to 18 percent slopes,
moderately eroded:
Zapesville paxt____________________________________ 60 85| 36 |63 |22 | 35|45 |60,20| 37 8 91 190
Woodsfield part_ ... 65 90 | 40 | 58 | 23 138 140 | 5522 |43 88 | 101 220

1 Cow-acre-days is a term nsed to express the carrying capacity of pasture. It is the number of animal units carried per acre multiplied
by the number of days the pasture is grazed during a single grazing seasom without injury to the sod. An acre of pasture that provides
30 days of grazing for 2 cows has a carrying capacity of 60 cow-acre-days.

and sugar maple once grew. Grazing livestock have de-
stroyed leaf hitter and desirable young frees, damaged
roots, and packed the soil. Forest fires have damaged
large trees, interfered with natural seeding, and de-
stroyed leaf litter that increases water storage and pro-
tects the soil from erosion. Simple conservation prac-
tices, in time, can restore good soll conditions and return
these woodlands to a higher level of degirable production.

All of the soils in Monroe County support good growth
of timber, except for the severely eroded soils and the
shallow goils near the crests of the steep areas that have
south and west exposures. There ig & management prob-
lern on the very steep and stony soils where the use of
mechanized equipment is limited.

Soils differ greatly in productivity for woodland just
ag they do for other crops. The scil factors influencing
tree growth arve somewhat different from those influenc-
ing annual crops or pasture. The capacity of a soil to

supply moisture is very important in tree growth. Tha
moisture-holding capacity of a soil is influenced by depth,
texture, permeabilify, and infernal drainage. The position
on the side slope and direction of exposure (aspect) are
very important. Other properties important in evaluating
a soil for woodland use are slope, thickness oi surface
soil, acidity, and fertility. The effect of some of the more
important soil properties are discussed in the following
paragraphs.

Aspect is the compass direction toward which the slope
faces. Trees grow better and soil moisture ig higher on
north and east aspects. Some of the factors that make
south and west aspects less suitable are higher soil tem-
perature because of more direct sun rays, high evapora-
tion of moisture by prevailing winds, earlier melting of
snow, and more freezing and thawing. Aspects on azi-
muths of 120° to 300" are considered warm, exposed
sites. Those on azimuths of 300° to 120° are considered
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cool, protected sites. Soils on ridgetops or those that have
slopes no greater than 12 percent are considered nter-
mediate sites.

The position of woodland sites on long side slopes is
important in determining moisture supply for tree
growth. The supply of surface water and ground water
Increases with increasing distance downslope. On the lovw-
er part of side slopes, the soils are generally deeper than
those on the upper part. Loss of soil moisture by evapora-
tion is less, and soil temperature is somewhat lower on
the lower slopes.

Slope is an evaluation factor because, as slope increases,
woodland management becomes more difficult. The rate of
water infilfration decreases, runoff increases, and the
hazard of erosion becomes greater. Soils tend to be some-
what shallower in steeper areas. In Monroe County, the
soils have been grouped into three broad groups for
woodland management purposes. The soils in one group
have slopes of 0 to 12 percent; in a second group, they
have slopes of 12 to 35 percent; and in a third group,
they have slopes of 35 to 70 percent.

Trosion reduces the total depth of soil available for
water storage. Severe erosion removes the protective sur-
face layer and exposes the less porous subsoil, thus con-
tributing to increased runoff and a lower water-intake
rate. Both tree growth and natural resceding are ad-
versely affected.

Soil reaction and fertility are factors that have some
influence on the growth and adaption of different kinds
of trees. For example, walnut and locust trees do better
on such soils as those of the Huntington and Guernsey
series. Fertility does nof have a major effect on tree
production, but growth is slower on soils having low
fertility.

With use of the soil survey map, the landowners can
use the information in table 2 in planning the future
1ses of their soils. The soil survey map shows the dif-
ferent mapping units and the aspect. Aspect and slope
position can also be determined from aerial photographs,
or, more aceurately, by field inspection. Thus, the poten-
tinl of the land for timber production can be approxi-
mated close enough for planning purposes.

Table 2 shows the woodland suitability groups in which
the soils have been placed. For the soils of each group, the
management problems, suitable species, and potential
productivity are similar. Xach group is indicated by a
combination of numbers and letters, such as 1ol and 4rl.
The initial number broadly indicates the suitability of
the soils in the group. Soils in groups such as lo and 1w
have a higher productivity than soils in groups 2, 3, or 4.
The letter in each group symbol broadly indicates the
soil properties associated with important hazards or limi-
tations for woodland use or management. The letter o
indicates no significant limitations, 20 indicates wetness,
¢ indicates clayey soils, f indicates sandy or gravelly
soils, and 7 indicates slope or relief limitations. The third
digit in the woodland suitability group symbols dif-
ferentiates groups of soils that have the same class and
subclass; 3rl and 312 are examples. Each group symbol in
the table is followed by a list of the soil series and map-
ping units that have been placed in that particular group.

The column headings in table 2 are discussed in the
following paragraphs.

Trosion hazard refers to the risk of water erosion once
the protective cover has been removed from the soil sur-
face. The ratings are based upon differences in slope and
other soil characteristics that relate to surface runoff.
For a slope of specified dimensions, the tons of soil loss
per acre per unit of rainfall can be computed and is des-
ignated as the K factor. The rating is slight if no prob-
lem exists; moderate if some attention must be given to
erosion control; and severe if considerable attention must
be given to eroslon control measures.

Fquipment limitations refer to the difficulty of using
machinery normally employed in woodland management
operations. The ratings arve based on soil characteristics
that limit equipment operation. Among the characteris-
tics considered are soil texture, contrasting horizonation,
slope, wetness, and the number of stones on the surface.
The rating is slight if there are no restrictions on the
kind of equipment or the time of year that it can be used.
Tt is moderate if the use of heavy equipment is restricted
by one or more soil characteristics during a part of the
vear. It is severe if special equipment may be needed or
heavy equipment can be used for only a few months.

Seedling mortality refers to losses to be expected
among natural or planted tree seedlings. This mortality
is influenced by kind of soil or by topographic position,
assuming that plant competition is not a limiting factor.
Soil characteristics that contribute to this hazard are de-
gree of internal drainage, sffective rooting depth, texture
of the surface layer, and aspect. The rating is slight if
expected mortality is only 0 to 25 percent, moderate if
expected mortality is 25 to 50 percent, and severe if mor-
tality is expected to exceed 50 percent. If the rating is
severe, reinforcement plantings may have to be made for
2 or 8 years or special measures taken to insure adequate
seedling survival.

Plant competition refers to the competition that desired
seedlings receive from other plants while attempting to
emerge. Separate ratings are made for broad-leaf tree
species and for conifers. These ratings are based upon
soil characteristics that relate to internal drainage and
upon the measured productivity class. The rating is slight
if competing vegetation does not prevent adequate
natural regeneration, successful direct seeding, or devel-
opment of planted seedlings; moderate if competing
vegetation delays but does not prevent the establishment
of a fully stocked, normal stand of trees; and severe if
competing vegetatlon prevents adequate regencration un-
less intensive site preparations and followup maintenance
practices are undertaken.

Windthrow hazard refers to losses of erop trees to be
expected during high velocity winds. The ratings are
based on effective rooting depth and wetness. The rating
is slight if no loss of trees is expected from blowdown,
moderate if some trees may blow down during extended
periods of rain and high winds, severe if excessive blow-
down of trees is expected during extended rainy and
windy periods and during periods of high velocity winds.
A competent professional forester should be engaged to
supervise thinnings and harvest cuttings in timber stands
on soils rated moderate and to supervise harvesting on
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soils rated severe. No thinnings should be attempted on
goils rated severe.

Under the heading “Suitable” are lists of the most
desired tree species to which the soils of that particular
woodland group are sulted. The kinds of trees to be
favored in existing stands and the kinds to be favored for
planting are listed. They were selected on the basis of
growth rate, quality, value, and marketability.

Potential productivity refers to the relative expected
capacity of a soil to produce wood for economic use in
quantitative terms. This capacity i3 expressed in each of
two ways: site index (height of dominant and codomi-
nant trees at age 50 years) (9), or yield either expressed
in board feet per acre at stated 10-year intervals or as
average annual yield per acre. These two expressions of
productive capacity are based on research for which data
have been published. These data relate to even-aged, fully
stocked, unmanaged stands on soils similar to ones for
which estimated site indexes are given in tablé 2. If these
data are applied to existing stands, allowances must be
made for poor management, substandard stocking, or
both. Increased yields may be expected if improved man-
agement is used.

Use of the Soils for Wildlife

This section rates the sgoils according to their suita-
bility for eight elements of wildlife habitat and for three
classes of wildlife (7). Also, it explains the ratings, the
habitat elements, and the classes of wildlife.

Information in this section is wseful in—

1. Broad-gseale planning for wildlife habitat in
parks, wildlife refuges, nature study areas, and
other recreation developments.

2. Selecting soils that are most suitable for creating,
improving, or maintaining specific kinds of wild-
life habitat elements.

3. Determining the intensity of management re-
quired for individual habitat elements.

4. Eliminating sites that arve difficult or not feasible
to manage for specific kinds of wildlife.

5. Determining areas that are suitable for acquiring
and developing as wildhife habitats.

Table 3 listg the solls in the county and rates their
suitability for elements of wildlife habitat and for classes
or groups of wildlife. Soils that are well suited have few
limitations; those that are suited have moderate limita-
tions; and those that are poorly suited have severe limi-
tations, Not congidered in the ratings are present land use,
the location of a soil in relation to other soils, and the
mobility of wildlife.

The elements of wildlife habitat are discussed in the
following paragraphs.

Habitat elements

Touch soil israted in table 3 according to its suitability
for various kinds of plants and other elements that make
up wildlife habitat.

Grain and seed crops include such seed-producing an-
nuals ag corn, wheat, barley, oats, rye, and buckwheat.
Soils well suited to these plants are deep, nearly level or
very gently sloping, medium textured, well drained, and

iree or nearly free of stones. They have a high available
moisture capacity and are not subject to frequent flood-
ing. These soils can be safely planted to the named crops
each year, bub the ones that are not so well suited require
intensive management,

Grasses and legumes are domestic grasses and legumes
that are established by planting. Among the plants are
bluegrass, fescue, brome, timothy, redtop, orchardgrass,
clover, trefoil, and alfalfa. On soils that are rated well
suited, many kinds of plants that are suited to the climate
can be maintained in adequate stands for at least 10
years. These soils have slopes of 0 to 15 percent, are well
drained or moderately wel! drained, and have medium or
high available moisture capacity. Occasional flooding and
surface stones are not of serious concern, for the soils are
geldom tilled.

Wild herbaceous upland plants are perennial grasses
and weeds that generally are established naturaily. They
include milkweed, daisies, goldenrod, strawberries, night-
shade, and dandelion. Soils that are well suited to these
plants vary widely in texture, drainage, and slope. If
drainage ranges between good and somewhat poor, slope
is not limiting. Stoniness and occasional flooding are not
of serious concern.

Hardwood woody plants are nonconiferous trees,
shrubs, and woody vines that produce nuts or other
fruits, buds, catkins, twigs, or foliage that wildiife eat.
They generally are established naturally buf may be
planted. Among the native kinds are oak, cherry, maple,
hickory, tulip-poplar, bigtooth aspen, walnut, dogwood,
roses, ahd briers. Soils well suited to these plants are deep
or moderately deep, medium textured or moderately fine
textured, and moderately well drained to somewhat ex-
cessively drained. Slope and surface stoniness are of little
significance.

Also in this group are several varieties of fruiting
shrubs that are raised commercially for planting.
Autumn-olive, Amur honeysuckle, Tatarian honeysuckle,
crab apple, hawthorn, and dogwoods are some of the
shrubs that generally are available and can be planted on
soils that are rated well suited. Hardwoods that are not
available commercially can commonly be transplanted
successfully.

Coniferows woody plants are cone-bearing evergreen
trees and shrubs that are wsed by wildlife primarily as
cover, though they also provide browse and seeds. Among
these are Norway spruce, white pine, arborvitae, red-
cedar, and juniper. Generally, the plants are established
naturally in areas where the cover of weeds and sod is
thin. The soils that are well suited for coniferouns wildlife
habitat are those that cause plants to grow slowly and de-
lay closure of the canopy. It is important that branches
be maintained close to the ground so that food and cover
are readily available to rabbit, quail, and other small ani-
mals. I the trees quickly form a dense canopy that shuts

-oub the light, the lower branches die.

On soils rated poorly suited for coniferous wildlife
habitat, widely spaced plants may quickly but tem-
porarily produce desired growth characteristics. The es-
tablishment or maintenance, however, is difficult because
these goils are well suited to competing hardwoods. TUn-
less the stand is carefully managed, hardwoods invade
and commonly overtop the conifers.
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Tasie 2.—Soil interpretations

[Strip mine spoils and Made land are not

Management problems

Woodland suitability group, series,
and map symbols Plant competition
Erosion Equipment Seedling Windthrow
hazard limitations mortality hazard
Conifers Hardwoods

Group lol. Soils of this group are on all aspeets___| Slight______ Slight. ... Slight. ... Bevere_____ Moderate._._{ Sligh$______
Ashton: AsA.
Chagrin: Cg.

Hartshorn: He.
Huntington: Hu.
Wheeling: WrA, WrB, WrC2.

Group 20l. Soils of $his group are on all aspeets. .| Slight_____. Blight._____ Slight_ .~ Severe__ . ._ Moderate___| Slight______
Hackers: HcB.
Wellston: WhB2, Wh(C2,
Woodsfield: WtB, WtC2.

Group 2rt. Soils of this group are on north and east | Slight______ Moderate___| Slight______ Severe_ ____ Moderate.__| Slight______
aspects.
Dekalb: DkDZ2, DkEZ2.
Gilpin: GdE, GkD,GkD2, GkEZ, GIE, GoD2,
GoE2.
Wellstor: WhD2.
Woodsfleld: WitD2,

Group 2r2. Soils of this group are on north and east | Severe. ____ Severe__.__- Slight______ Severe_ .. Moderate___} Sligh$
aspects.
Gilpin: GkG, GIG, GoG2, GpG.

Group 2el. Soils of this group are on all aspects.._ .| Slight._____ Moderate...| Slight._._.. Severe_____ Moderate_._| Slight
Woolper: WxB, WyC.

Group 2¢2. Soils of this group are on all aspects. . _| Severe_..__ Severe. .__. Moderate._.| Severe____. Moderate...| Slight
Vandalia: Vab, VdE, VsEZ2.

Croup 2wl. Soils of this group are on all aspects___| Slight______ Moderate.._| Moderate___| Severe_____ Severe_ ____ Severe_____
Captina: CaB, CaCZ. '
Hartshorn, wet variant: Hr.

Lindgide: Lh.

Newark: Nn.

Seictoville: Sc¢B.

Zanesville: 7ZnB, ZnB2, ZnC, ZnC2, ZoB,
ZoB2, ZoC, ZoC2, ZoD2.

Group 2w2. Soils of this group are on all aspecis___| Moderate___} Moderate_._| Moderate___| Severs_____ Severa_____ Moderate.._
CGuernsey: GrC2, GwC2.
Keene: KeB, KeC2,

Group 2w3. Soils of this group are on all aspects___| Severe_____ Moederate___| Slight._____ Severe_ ... Severa_.._._ Blight______
Captina: CaD2.
Guernsey: GrD2, GrE2, GuE, GwD2, GwEZ,
GwE3.
Keene: KID2.
Sees: SsD, SsE.
Zanesville: ZnD2.

Group 2w4, Soils of this group are on a.ll aspects___| Severe_____ Severe. ____ Slight..__._ Severe...__ Severe...._. Slight____._
Cuernsey: GrG2, GsG, GuG, GwG2




Ffor woodland use
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MONROE COUNTY, OHIO

Suitable species

Potential productivity

To favor in existing stands For planting Species HEstimated Annual
site index growth
A Bd. f.jocre
Red oak, white oak, black oak, tulip-poplar, | White pine, black walnut, fulip- Upland oaks____.._ 85 3464+
white pine, black walnut, sugar maple, white poplar, Norway spruce, white ash. Tulip-poplar_____. 954+ | __
ash. Sugar maple______ 80+ | _______
Tulip-poplar, black walnut, red cak, white | White pine, black walrut, fulip- Upland caks_._____ 75-85 309
oak. poplar.
Tulip-peplar, black walnut, red cak, white | White pine, black walnut, tulip- Upland caks._____ 75-85 300
oak. poplar. Tulip-poplar.____ 35-95 441
Tulip-poplar, black walnut, red oak, white | White pine, black walnut, fulip- Upland caks______ 7585 309
oak. poplar. Tulip-poplar______ 85-95 |-
Tulip-poplar, black walnut, red oak, white | White pine, tulip-poplar, black Upland caks_.__._ 75-85 309
oak, white ash. walnuf.
Tulip-poplar, black walnut, red oak, white | White pine, tulip-poplar, black wainut. | Upland oaks_ _____ 75-85 309
oak on north aspects.
Red oak, white oak, white pine on south
aspects.
Red oak, black oak, tulip-poplar, sugar | White pine, tulip-popler, black walnut. | Wetland oaks_____ 8090 1. ___ ...
maple, black walnut, red maple. Uptand oaks_____. 7585 309
Tulip-poplar_ . ____ 85-05 441
Sugar maple__ ____ T5-85 | oo___._
White pine_ . _____ 8505 |________._
Red oak, black oak, tulip-poplar, sugar | White pine, tulip-poplar, black walnut. | Wetland oaks_____ 80-90 | _______._
maple, black walnut, red maple. Upland oaks_._.__ 75-85 309
TFulip-poplar___.___ §5-95 441
Sugar maple_ _____ TH-85 o ____
White pine__ . ____ 8595 | _._______
Red oak, black walnut, tulip-poplar, red | White pine, fulip-poplar, black walnut. | Upland oaks. .____ 75-85 309
maple on north apecis.
Red oak, black walnub, tulip-poplar, sugar | White pine, tulip-poplar, Yirginia pine. { Tulip-poplar._____ 85-95 441
maple on south aspects.
Red oak, black walnut, red pine, red maple on | White pine, tulip-poplar, black walaut. | Upland caks._____ 7585 309
north aspeets.
Red oak, black walnut, tulip-poplar, sugar | White pine, tulip-poplar, Virginia pine. | Tulip-poplar______ 85-95 441

maple on south aspeets.
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TarrLe 2.—Soil interpretations
Management preblems
Woodland suitability group, series,
and map symbols Plant competition ;
Erosion Equipment Seedling Windthrow
hazard limitations mortality hazard
Conifers Hardwoods
Group 3o1. Soils of this group are on all aspects.___| Slight_._.___ Slight.._____ Blight______ Moderate._.| Slight______ Slight.._.__
Dekalb: DkC2.
Gilpin: GkB2, GkC2, GoB2, GoC2.

Group 3rl. In this group the following soils are on | Moderate...| Moderate_..| Slight.___._ Moderate.__| Slight______ Slight______
north and east aspecis: GkE3, GnE, GoD3,
GoE3. All other soils in this group are on south
and west aspects.

Dekalb: DkD2, DkEZ.

Gilpin: GkD, GkD2, GkE2, GKE3, GIE, GnE,
GoD2, GoD3, GoE2, GoE3.

Wellston: WhD2,

Woodsfield: WitD2,

Group 3r2. In this group the following soils are on | Severe_____ Severe_ . ___ Slight__.___ Moderate. .| Slght._____ Slight______ ]
north and east aspects: GdG, GkG3, GnG. All ‘
other goils in this group are on south and west
aspects.

Gilpin: GdG, GkG, GkG3, GIG, GnG, Go&2,
GpG.
Group 3f1. Soils of this group are on ail aspects.___| Slight______ Slight______ Moderate___| Moderate.._| Slight______ Slight__._ ..
Conctton: CoA, CeD.

Group 3ck In this group the following soils are on | Slight.__.__ Moderate_..| Slight_.____ Moderate___| Slight______ Slight______

north and east aspeets: LdE2, ReD2, UpD2,

UrD3. All other soils in this group are on all

aspeets.
Brooke: BwD2, BwE2.
Latham: |dE2,
Rarden: ReD2.
Upshur: UpC2, UrC3, UpD2, UrD3.

Group 3wl The soils of $his group arc on all aspects.| Blight______ Moderate___| Slight______ Moderate.__| Slight______ Slight. .

Coolville: CrC2, CrD2.

Group 4rl. In this group the following soils are on | Moderate_._| Moderate___; Slight_..__. Slight__ . __ Stight._____ Slight. __.__
all agpects: Gy. All other goils in this group are
on south and west aspects.

Gullied jand: Gy.
Gilpin: GkE3, GnE, GoD3, GoE3.

Group 4r2. Soils of this group are on south and | Severe_._._ . Severe_____ Slight______ Slight..____ Slight_._____ Slight______
west agpects.

Gilpin: GdG, GkG3, GnG.

Group 4cl. Soils of this group are on south and | Moderate...| Moderate | Slight______ Slight______ Slight___.__ Slight. .
west aspects.

Latham: LdEZ.
Rarden: RcD2.
Upshur: UpD2, UrD3,
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MONROE COUNTY, OHIO

Sor woodland wse—Continued

Suitable species Potential produetivity
To favor in existing stands For planting Species Estimated Annual
site index growth
Bd. ft.facre
Red oak, white oak, tulip-poplar, black walnut. | White oak, tulip-poplar, Virginia pine. | Upland oaks______ 65-75 239
Tulip-poplar______ 75-85 318
White pine_______ T5-83 |- ______.
Red oak, white oak, tulip-poplar, black walnut | White pine, tulip-poplar, Virginia pine. | Upland oaks_____. 65-75 239
on nerth aspects.
White oak, chestnut osk, red oak on south | White pine, Virginia pine.
aspects,
Red oak, white oak, tulip-poplar, black walnut | White pine, tulip-poplar. Upland oaks_____. 65-75 239
on north aspects.
White oak, chestnub oak on south aspects. White pine, Virginia pine.
Red ocak, white oak, black oak, tulip-poplar, | White pine, Virginia pine, tulip-poplar, | Tpland eaks._____ 65-75 239
black walnut.
Red oak, white oak, black oak, tulip-poplar, | White pine, tulip-poplar, Virginia pine. Upland oaks_..____ 65-75 239
black walnut.
Red oak, white oak, black oak, tulip-poplar, | White pine, tulip-poplar. Upland oaks_____. 65-75 239
black walnut, red maple,
Red oak, white oak, black oak, tulip-poplar, | White pine, tulip-poplar, Upland oaks______ 5565 178
black walnut, red maple.
Red osak, white oak, black oak, tulip-poplar, | White pine, shortleaf pine, Virginia Upland caks______ 55-65 208
black walnut, red maple. pine.
Red osak, black osk, shortieaf pine_ ______.._. White pine, shortleaf pine, Virginia Upland oaks_._____ 55-65 178
pine,
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TasLy 8.—Suitability of the soils for elements of
[Suitability ratings for Made land (Ma) and
Elements of wildlife habitat
Soil zeries and map symbols
Grain and Grasses and Wild herbaceous Hardwood
seed crops legumes upland plants woody plants
Ashton: AsA_ e e Well suited. .- - Well suited__ ___ Well suited___ .- Well suited____.
Brooke: BwD?2, BwE2 e Poorly suited to | Suited_ . . .____ Suited . __.____ Well suited_____
not suited.
Captina:
Cabl, Cal 2 o e Sutted_ o ______ Well suited___.._ Well suited_____ Well suited. .___
CaD o e —m Poorly suited_ . _| Suited. . _.___. Well suited_____ Well suited.__ ..
ChAgrin: oo o Suited - ____._ Well suited. ____ Well suited__.__ Well suited_____
Conotton:
GO A - SBuited . ________ Suited_ . __.__._ Well suited_____ Suited___ __..__
0ol o e Not suited______ Poorly suited._ | Well suited____. Suited. ______._
Coolville :
CrC e o e Suited_________ Suited_ . ____.__ Well suited_____ Suited. . . _.oo-
CrD 2 o e Poorly suited. - _| Suited_ .. ____._ Well suited._____ Suited - ..
For Rarder part of CrC2 and CrDZ, see Rarden
geries.
Dekalb:
5174 032 U PR P Suited______.--_ Suited_ ... __ Suited. . ____.__ Suited_____.___
DRD2, DhE - Poorly suited Suited to poorly | Suited_________ Suited___ . _____
to not suited. suited.
Gilpin:
GAE, GAG e o Not suited.___._ Not suited._._ - Suited_ . .o_--—- Suited_ .-
GkB2, GkC?2, GoB2,GoC2 .o Suited_ oo ____ Suited_ . ___._. Suited_____..-- Suited_ .o _-.
For Upshur part of Gk B2 and GkC2Z, see UpC2in the
Upshur series.
GkD, GkD2, GLKE?, GKE3, GkG, GkG3, GIE, GIG, GnE, | Peorly suited Suited to not Suited. oo Suited_ __..oo—-
GnG&, GoD?2, GeD3,GoE2, GoE3, GoG2, GpG. to not suited.! suited.?
For Upshar part of GkD through GnG, see UpD2,
UrC2, and UrD3 in the Upshur series. Gilpin
and Westmoreland soils are rated the same.
Guernsey:
GrC2, GWC 2 e mm e m o mm—m s Suited o= Well suited. ____ Well suited_____ Well suited. ____
¥or Upshur part of GrC2, see UpC2 in the Upshur
series.
GrD2, GrE2, GrG2, GsG, GuE, GUG- oo Notsuited..-.-__ Poorly suited to | Well suited to Well suited to
For Upshur part of these units, see UpD2, UrC3, not suited.! suited.t suited.t
and UrD3 in the Upshur series.
GwD?2, GWE2, GWE3, GWG 2 e Suited to not Well suited to Well suited.. ___- - Well suited.—___
Guernsey and Westmore soils are rated the same. suited.? poorly suited.!
Gullied land, Gilpin-Upshur material: Gy.
Suitability of Guilied land is not shown; for Gilpin ma-
terial, see GkD through GpG in the Cilpin series; for
TUpskur material, see UpD2, UrC3, and UrD3 in the
Upshur series.
Hackers: HoBo oo rmmm e mmmmm e Suited_ . .. _____ Well suited_____ Well suited_ .- Well suited_____
Harishorn
o e e m e — Suited_____-__ Well suited._.____ Well suited_____ Well suited.._——_
B e e e mm e m i mmmmm————mmm——mm—— Suited. - Well suited_ ____ Well suited..____ Well suited._. . ___
Hundington: Huooo oo i Suited .- ___ Well suited_ . _._ Well suited. ___. Well suited. ._- -

See footnote at end of table,
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Strip mine spoils {$1) are not shown]
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Elements of wildlife habitat—Continued

Kinds of wildlife

Poorly suited____
Poorly suited.___

Poorly suited____

Poorly suited__ __

Poorly suited____
Poorly snited__. _

Poorly suited.. __

Not suited_______| Not suited_______

Not suited....___ Not suited_______

Not suited.._____ Not sulted_______

Not suited_______ Not suited_______

Not suited_______ Not suited_______
Suited__________ Suited_ .. _______
Not suited_______ Not suited_______

Not suited . ______

Not suited__.____

Not suited..______

Not suited____.._

Not sunited ____
Poorly suited_ _ ...

Not suited . ______

Well suited______
Poorly suited to
not suited.!

Poorly suited to
not suited.!

Well suited______

Well suited__..___
Well suited__.___

Well suited_ _____

Well suited______

Suited to poorly
suited.!

Suited to poorly
suited.!

Well suited______

Well suited_ . ____
Well suited. . ___

Well suited______

Coniferous Wetland food Shallow water Excavated
woody planis and cover developments ponds Openland Woodland Wetland
plants

Poorly suited_.__| Not suited_______ Not suited_._____ Not suited..___.. Well suited______ Well suited_.____ Not suited.

Poorly suited.___| Not suited.______ Not suited_____ . Not suited___..__ Suited to Suited.. . ________ Not suited.
poorly suited.

Poorly suited____| Not suited__.____ Not suited_______ Not suited___-.._ Well suited______ Well suited_ . ___. Not suited.

Poorly suited.___| Not suited_..____ Not suited___.__ Not suited___..__ Suited_ - _______ Suited. _________ Not suited.

FPoorly suited.__.| Not suited___.___ Not suited_______ Not suited__.____ Well suited______ Well suited..._._. Not suited.

Suited- . .._.._ Not sulted_______ Not suited__..____ Not suited._. ... Well suited_ _____ Buited. . __..____ Not suited.

Suited...____.___ Not suited...___ Not suited___.___ Not suited___..__ Poorly suited.. . .| Suited__________ Not suited.

Poorly suited.._ i Not suited_______ Not suited_______ Not suited._.____ Well suited . _.___ Suited_ __.___.__ Not suited.

Poorly suited__..1 Not suited_______ Not suited_______ Not suited__.____ Suited_ o __._____ Suited. .o _o..__ Not suited.

Suited._________ Not suited____.._ Not suited_______ Not suited__.____| Suited____ ..____ Suited. _Loennes. Not suited.

Suited_ . _____.. Not suited___..__ Not suited..._____ Not suited_._____ Suited to Suited. . _..____ Not suited.
poorly suited.

Suited._________ Not suited.___.__ Not suited. Not suited_______ Poorly suited. . __} Poorly suited____| Not suited.

Suited________.. Not suited.._____ Not suited_._____ Not suited._.___. Buited____._.___ Suited___________ Not suited.

Suited__________ Not suited_______ Not suited.__.____ Not suited___ . ___ Poorly suited_  __| Suited_.._______. Not suited.

Not suited.
Not suited.

Not suited.

Not suited.

Not suited.
Poorly suited.

By
Not suited. ’
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TasLE 3.—Suitability of the soils for elements of wildlife
Elements of wildlife habitat
Spil series and map symbols
Grain and Grasses and Wild herbaceous Hardwood
seed crops legumes upland plants woody plants
Keene
KeB, KeCl o o e Suited_________ Well suited . Well snited___._ Suited_ __ ______
I 2 o e Poorly suited. __| Suited____.____ Well suited_____ Suited_ .. ______
For Latham part of KiD2, see the Latham series.
Latham: LdEZ . . e e Not suited._____ Suited. - ______ Suited_________ Suited . .____
Lindside: Lho Suited_ ______.. Well suited_____ Well suited Well suited_____
Newark: NN o e Suited_ - ______ b Well suited ... Well suited. __ __ Well suited...___
Rarden: ReD 2. o e Poorly suited_ _ | Suited.________ Well gurited_.___| Suited____.__._
TFor Coolville part of this unit, sec CrD2 in the Coolville
series.
Qeiotoville:  ScB o o e Suited_ - _____ Well suited .. . Well suited. ____| Well suited_____
Sees: SsD, SsE L e Not suited.__- - Suited_ .. .______ Well suited____. Well suited. ___.
For Woolper part of thesc units, sce the Woolper serics.
Upshur:
UG L o o oo e Suited _________ Well suited____.; Well suited_____ Well suited_ ...
U pD2 UrC3, UrD3 e Poorly suited . .| Suited_________ Well suited ... Well suited_____
Vandalia:
VaD, VdE, VsE 2. e Poorly suited_ _ | Suited______.__ Well suited_____ Well suited . _.__

For Sces part of VJE and VsEZ, sce SsD and SsE in the
Sees series.

Wellston:
WhB2, WhC 2 e

Westmore.
See Guernsey series.

Westmoreland.
Bee Gilpin series.

Wheeling:
W

Woodsfield:
WEB, WEC2 e

Woolper:
WxB, WyCo e
SsD, SsE e me——m— o
Woolper part only.

Zanesville:
ZnB, 7ZnB2, ZnC, ZnC2, ZoB, ZoB2, ZoC, ZoC2__.___.
For Woodsfield part of ZoB, 7082, ZoC ard ZoCZ,
gsee WtB and WiC?2 in the "Woodsheld series.
ZnD2, ZoD2 -
For Woodsfield part of ZoD2
Woodsfield series.

see WiDZ2 in the

Poorly suited_ __

Well suited .
Suited_ .- _~____

Well suited_____
Poorly suited_ - ..

Well suited.____
Poorly suited_ _ _

Suited_ - ___.___

Poorly suited. __

Well suited ..
Well suited_ ____

Well suited. ____
Suited . _ ___ . __

Well suited____.
Well suited_____

Well suited. ____
Well suited_____

Well suited_ .. __
Well suited. .. __

W ell suited____.

Well suited_____
Well suited .

Well guited. .. __
Suited_ - _ .. ..--

Well suited_ .. _.

Well suited_____

Well suited. . __
Well snited.. ..

Well suited. ____
Well suited_ ____ :

Well suited.. - __
Well suited__ ...

Well suited . _.__
Well suited ... _

Well suited.___.. i

Well suited_ ____

1 D slopes are mora suitable than E and G slopes.



MONROE COUNTY, OHIO

habitat and kinds of wildlife—Continued

31

Elements of wildlife habitat—Continued

Kinds of wildlife

Coniferous Wetland food Shallow water Excavated
woody plants and cover developments ponds Cpenland Woodland Wetland
plants
Poorly suited___ .| Not suited_______ Not suited_______ Not suited_._____ Well suited_ _____ Suited________._ Not suited.
Not suited______.. Not suited_______ Buited__________ Suited__________ Not suited.

Poorly suited____

Poorly suited.___
Poorly suited____
Poorly suited.__.

Suited__________

Poorly suited.

Poorly suited. . __

Suited_ .
Suited__. .. _____

SBuited__________

Poorly suited_. .
Poorly suited.___

Poorly suited____
Poorly suited___.

Poorly suited.___

Suited____._.___

Poorly suited___ -

Poorly suited.__.

Not suited.._____

Not suited______.
Poorly suited.. . __
Buited__________
Not suited_______

Not suited_______
Not suited___ . ___

Not suited_______
Not suited_ .. ___

Not suited_._____

Not suited.______
Not suited_______

Not suited_______
Not suited ______

Not suited_____.._
Not suited_______

Not suited____ ..
Not suited_______

Not suited_______

Not suited_..____

Not suited_______
Poorly suited___.
Suited__________
Not suited_______

Not suited .. __
Not suited_______

Not suited___ .
Not suited______.

Not suifed_______

Not suited
Not suited

Not suited_______
Not guited_ .. ____

Not suited_______
Not suited__.____

Not suited.______
Not suited_._____

Not suifed___ . __

Not suited___.____

Not suited_______
Poorly suited__ __
Poorly suited_ ___

Not suited ..__ . __

Not suited_______
Not suited___.___

Not suited. .. ____
Notb suited..__. ..

Not suited_

Not suited_______
Not suited_______

Not suited_______
Not suited___ . __

Not suited_______
Not suited_______

Not suited_______
Not suited______.

Not suited_______

Not suited_______

Poorly suited____
Well suited_ __._..
Well suited______
Suited. .. ...

Well suited______
Suited_ _________

Welk suited______
Suited__________

Well suited.______
Suited

Well suited______
Well suited_.____

Well suited______
Suited_ . __ . ___

Well suited______
Suited__ _ .. _.__

Poorty suited __ __
Well suited______
Well suited. ..___
Suited ... _______

Well suited ___._.
Suited ______.___

Well suited.. _ . __
Well suited__. ...

Well guited______

Well suited._ .. _._
Suited

Well suited. ... __
Well suited______

Well suited______
Weil suited______

Well suited______
Well suited_ _____

Well sutted._____

Suited .. ______._

Not suited.
Poorly suited.
Poorly suited.
Not suited.

Not suited.
Not suited.

Not suited.
Not suited.

Not suited.

Not suited.
Not suited.

Not suited.
Not suited.

Not suited.
Not suited.

Not suited.
Not suited.

Not suited.

Not suited.

464-378—T4—3
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Wetland food and cover plants are wild, herbaceous,
annual and perennial plants that grow on moist to wet
sites. They include smartweed, wild millet, buirush,
spikerush, sedges, burreed, rice cutgrass, and cattails.
Soils that have a rating of well suited are nearly level
and poorly drained or very poorly drained. Soils that
have a rating of snited are nearly level and somewhat
poorly drained or frequently flooded. Depth, stoniness,
and texture of the surface layer are of little concern.

Shallow water developments are impoundments or ex-
cavations that provide areas of shallow water near food
and cover for wetland wildlife. Examples of such devel-
opments are shallow dugouts, level ditches, blasted pot-
holes, and devices that keep the water 6 to 24 inches deep
in marshes. Soils that are rated well suited to this use are
nearly level (0 to 1 percent slopes), more than 36 inches
deep to bedrock, and poorly drained or very poorly
drained. Soils that have a rating of suited are nearly level
and somewhat poorly drained. They may be only 20 to 36
inches deep to hedrock.

Excavated impoundments are dug-out water areas or a
combination of these and impoundments behind low dikes
in which the water is at a depth suitable for the produc-
tion of fish or wildlife. I fish are produced, part of the
pond should be at least 8 feet deep. Soils that are rated
well suited are nearly level, more than 72 inches deep,
and poorly drained or very poorly drained.

Classes of wildlife

Table 3 rates the soils according to their suitability for
three classes of wildlife in the county—openland, wood-
land, and wetland wildlife.

Examples of openland wildlife are pheasant, quail,
meadowlark, field sparrows, doves, cottontail rabbit, red
fox, and woodchuck. These birds and mammals normally
make their home in areas of cropland, pasture, meadow,
lawns, and in areas overgrown with grasses, herbs, and
ghrubs.

Among the birds and mammals that prefer woodland
are ruffed grouse, woodcock, thrushes, vireos, scarlet
tanagers, gray squirrels, fox squirrels, gray foxes, white-
tailed deer, raccoon, oppossum, and woodpeckers. They
obtain food and cover in stands of hardwoods, coniferous
trees, shrubs, or & mixture of these plants.

Wetland wildlife are ducks, geese, rail, heron, shore
birds, mink, muskrat, and other familiar birds and mam-
mals that normally make their home in wet areas, such
as ponds, marshes, and swamps. Areas suited for these
species are extremely limited in Monroe County.

Each rating under “Kinds of wildlife” in table 3 is
based on the ratings listed for the habitat elements in the
first part of the table. For openland wildlife the rating
is based on the ratings shown for grain and seed crops,
grasses and legumes, wild herbaceous wupland plants,
hardwood plants, and coniferous wildlife habitat. The
rating for woodland wildlife is based on the ratings
listed for all the elements except grain and seed crops.
For wetland wildlife the rating is based on those shown
for wetland food and cover plants, shallow water devel-
opments, and exeavated ponds,

SURVEY

Engineering Uses of the Soils*

Some soil properties are of special interest to engineers
because they affect the construction and maintenance of
roads, airports, pipelines, building foundations, facilities
for water storage, erosion control structures, drainage
systems, and sewage disposal systems. Among the proper-
ties most important o engineers are permeability to
water, shear strength, compaction characteristics, drain-
age, shrink-swell characteristics, grain size, plasticity,
and pX. Depth to water table, depth to bedrock, and
topography are also dominant. Results of tests on soil
samples from Monroe County are given in table 4; esti-
mates of the soil properties significant in engineering are
given in table 5; and interpretations relating fo cngi-
neering uses of the soils are shown in table 6, The esti-
mates and interpretations of soil properties in these tables
can be used to—

1. Make soil and land use studies that will aid in
selecting and developing industrial, business, resi-
dential, and recreational sites.

Make preliminary cstimates of soil properties that

are significant in the planning of farm drainage

gystems, farm ponds, irrigation systems, and di-

version terraces.

3. Make preliminary evaluations that will aid in se-
lecting locations for highways, airports, pipelines,
cables, and in planning detailed investigations at
the selected locations.

4. Locate probable sources of gravel and other con-
struction materials.

5. Correlate performance of engineering structures
with soil mapping units to develop information
for overall planning that will be nseful in design-
ing and maintaining certain engineering struc-
tures.

6. Determine the suitability of soils for cross-coun-
try movement of vehicles and construction equip-
ment,

7. Supplement the information ohtained {rom other
published maps and reports and aerial photo-
graphs to make maps and reports that can be used
readily by engineers.

bo

With the use of the soil map for identification, the en-
gineering interpretations reported here can be aseful for
many purpoeses. They do not eliminate the nead for sam-
pling and testing at the site of gpecific engineering works
involving heavy loads and excavations deeper than the
depths of layers here reported. Even in these situations,
the soil map is useful for planning more detailed field in-
vestigations and for suggesting the kinds of problems
that may be expected.

Some of the terms used by the soil scilentists may be un-
familiar to the engineer, and some words, for example,
soil, sand, silt, clay, topsoil, subsoil, and solum, have
special meanings in soil science. These terms and others
are defined in the Glossary.

* T10YD GILLOGLY, construction engineer, Soil Conservation Serv-
ice, helped prepare this section.
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Engineering clussificalion systems

Two systems of classifying soils are in gemeral use
aImong engineers.

Most highway engineers classify soil materials accord-
ing to the system approved by the American Associa-
tion of State Hlighway Officials (AASHO) (2). This
system of classification is based on grain-size gradation,
Iiquid limit, plasticity index, and field performance in
highways. In the AASHO system, soil materials are
classified in seven principal groups. The groups range
from A-1, which consists of gravelly soils having high
bearing strength (the hest soils for subgrade), to AT,
which consists of clayey soils having low strength when
wet (the poorest soils for subgrade). Within each group,
the relative engineering value of a soil is indicated by
group index numbers that range from 0 for the best
material to 20 for the poorest. The group index number
is given in parentheses after the soil group symbol, for
example, A-7T-5{1T) in table 4.

Some engineers prefer to use the Unified Soil Classi-
fication System (77). Tn this system the soils are identi-
fied according to texture and plasticity and are grouped
according to their performance as engineering construc-
tion materials. Soil materials are identified as coarse
grained (eight classes), fine grained (six classes), and
highly organic.

Engineering test data

Samples of 12 soil series in Monroe County were tested
according to standard procedures to help evaluate the
soils for enginesring purposes, The results of these tests
arc shown on table 4. The following paragraphs discuss
the columns listed in table 4.

Morsrure-peENsity.—Lf a soil material is compacted at
a successively higher moisture content, assuming that
the compaction effort remains constant, the density of the
compacted material increases until the optimum moisture
content is reached. After that, the density decreases with
an increase in moisture content. The highest dry density
obtained in the compaction test is termed “maximum dry
density.” Moisture-density data are important in earth-
work, for as a rule, optimmum stability 1s obtained if the
soil is compacted to about the maximum dry density
when it is at approximately the optimum moisture con-
tent.

MEeoHANICAL ANALYs1S.—Lhis analysis was made by
combined sieve and hydrometer methods. Percentages of
clay obtained by the hydrometer method should not be
used in naming textural class for soil classification.

TESTS FOR LIQUID LIMIT AND PLASTIC LIMIT.—These tests
measure the effect of water on the consistence of the soil
material. As the moisture content of a soil increases from
a very dry state, the material changes from a semisolid
to a plastic state. As the moisture is further increased,
the material changes from a plastic state to a liquid state.
The plastic limit is the moisture content at which the
soil material passes from a semisolid fo a plastic state.
The liquid limit is the moisture content at which the
material passes from a plastic to a liquid state. The
plasticity index is the numerical difference between the
liquid limit and the plastic limit. It indicates the range
of moisture content within which a soil material is in a
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plastic condition. Some silty and sandy soils are nonplas-
tic; that is, they will not become plastic at any moisture
content.

Estimated properties

The estimated properties shown in table 5 are based on
the soil test data in table 4 and on field experience with
the same kinds of goil in other counties. The following
paragraphs briefly describe the column headings in table
5.

SEASONALLY HIGH WATER TABLE— Lhe highest level to
which the soil is saturated in winter and in spring be-
cause of a perched or other ground water table. Soil con-
ditions immediately after heavy precipitation are not
considered. Yn all soils, particularly in sloping soils on
uplands, the depth to the water table is generally greater
Iate in spring, in summer, and in fall than is indicated
in this columzn.

Dzpra o BEpROCE.~—The depth to bedrock is based on
observations made during the course of the survey. From
place to place, the depth to bedrock may vary consider-
ably. Many of the soils in the county are only moderately
deep to bedrock. In some of these, the bedrock is rela-
tively hard. Hard hedrock is most likely in soils in the
Brooke, Idekalb, Guernsey, Wellston, and Westmore
series. Hasily rippable bedrock generally underlies the

-Coolville, Gilpin, Keens, Latham, Rarden, and Upshur

geries.

Drprir rroaf suRFacE—The depth from the surface is
the depth to the major distinctive layers of the soil pro-
file. This profile is the one described as representative for
each series in the section “Descriptions of the Soils.”

PrroENTAGE PassiNG sIEVE—These columns show esti-
mated particle-size distribution according to standard
size sieves (fig. 10, p. 56).

CrasstrrcaToN.—USDA. texture corresponds to the
toxture given in the technical description of each soil.
The Unified and AASHO classifications are based on
actual test data from this connty and other survey areas.
See “Engineering Classification Systems” for explana-
tion of these headings.

Prrmessriiry—The values are estimates of the range
in rates of downward water movement in the major soil
horizons when they are saturated above a true water
table. They are estimates based on soil texture, soil struc-
ture, porosity, permeability, and infiltration tests. In any
given soil, infiltration (or percolation) through the sur-
face layer varies considerably according to land use and
management ag well as initial moisture conditions.

AVAILABLE MOISTURE 0APACITY.— Lhe available water
capacity in inches per inch of soil depth is the approxi-
mate amount of capillary water in the soil when wet to
field capacity. When the soil is “air dry” this amount of
water will wet the soil horizon described to a depth of 1
inch without deeper percolation. Available waler capac-
ity 1s a measure of the maximum amount of moisture a
particular soil can store for use by plants. The estimated
values listed are based on the difference in percent mois-
ture retained at 1/3 and 15 atmospheres of tension for
goils of medium and fine texture. For sandy soils, the
estimated values are based on the difference between 1/10
and 15 atmospheres of tension. The available water capac-
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TasLE 4.—FEngineering

[Tests performed by the Ohio Department of Highways in accordance with standard

Fragments
Moisture-density larger than 3

data ! inches in
Depth diameter dis-
Seil name and location Parent material Chio Re- from carded in field

port No. surface | Maximum | Optimum sampling

dry density| moisture {estimate)

Brooke silty clay loam: In. Lb. per. i fi Pet, I

N W sec. 2; Franklin Township Limestona. 45396 3-93% 96 18

(Mu-23). 43323 3%-15 95 26 15
43324 28-43 119 14 | ____________.
Chagrin silt loam:

NW see. 21; Seneca Township Recent alluvium {flood 45398 0-544 94 24 |

(Mn-31) {(modal). plain). 43327 11-28 104 19 | .
43328 48-61 107 18 | .
Gilpin silt loam:

N'W2 sec. 1; Bethel Township Sandstone and shale. 43401 214-7 100 2 A

(Mn—W38). 43333 7-16 112 16 14
43334 25-36 116 13 25

S sec. 20; Perry Fownship Sandstone and shale, 45404 0-31% i 23 4

{Mn-24). 43340 8-15 108 20 5]
Guernsey silt loam:
NE} sec. 9; Seneea Township (Mn- | Limestone and sandstone. 45397 2-6 103 20 5
24). 43325 6-20 104 20 5
43326 32-39 112 15 ..
Hartshorn silt loam:
SEY sec. 4; Lee Township (Mn—49) ! Alluvium (aarrow flood 45408 0-5 112 16 3
plain). 43348 5-15 115 12 3
43349 25-32 123 11 2
Huntington silt loam: ]

8Wi4 sec. 18; Jackson Township | Recent alluvium (flood 45403 0-9 76

{Mn~45) (finer textured than modal). plain). 43338 §-38 88
43339 44-65 39
Seiotoville silt Toam:

275 feet northwest and 125 feet north- | Water-deposited sediments 45402 0-10 108 16 | __
cast of Salt Well, scc. 18; Jackson {high terrace). 43335 14-27 117 14 | .
Township (Mn—44). 43336 27-41 117 Bl

43337 47-62 115 183 |2
Upshur silt loam:

NW see. 11; Benton Township | Red shale. 45407 136-5 - 100 22 | ..

(Mn-48). 43346 10-17 97 24 | Tl
48347 3546 109 L
Westmore silt loam:

NE¥ sec. 11; Seneca Township (Mn— | Sandstone, silistone, and 45400 2-8 94 24 15

W34), limestone. 43331 12-26 108 i8 15
43332 60-75 99 23 35
Westmoreland silt loam:

SEY see. 10; Wayne Township (Mn- | Sandstone and siltstone. 45399 1-9 97 23 |

Ww31). 43329 18-26 107 18 oo
43330 33-38 112 16 |
Wheeling silt Ioam:

SE sec. 24; Jackson Township (Mn~ | Stratified alluvial deposits 45406 09 107 B I

47, from limestone, sand- 43344 13-22 i10 17 ..
stone, and shale. 43345 4460 117 5

Yee footnotes at end of table.
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MONROE COUNTY, OHIO

procedures of the Amerioan Association of State Highway Officials (AASHO) (2)]

Mechanical analysis 2
Classification
3 Percentage passing sieve— | Liquid Plasticity
Percentage |  limit index
] | i smaller than |
No.4 | No. 10 | No. 40 | No. 200| ©.005 mm. i
114-in. 3-in. (4.7 (2.0 (0.42 (0,074 ‘ AASHO ¢ Unified + Ohio 5
i’ min.) mim.) mm.) mm.)
_________ 95 78 68 67 65 38 51 23 | A-7-6{(13) MH-CH A-T-6
_________ 180 95 Sl 80 79 49 60 32 | A-T-6{20) CH A-T7-6
_______________________ 100 g8 93 41 32 12 | A-6(9 CL A—Ga
_________________________________ 100 99 46 al 17 1 A-7-5(13) ML A-T—5
_________________________________ 100 98 39 39 14 | A-6(10) MI-CL A-Ba
_____ e s S 100 71 36 33 12 | A-6(8) CL A—bBa,
,,,,,,,,,,,,,,,,,,,,,,,,, 160 96 82 39 38 11 | A-6(8) MI-CL A-6a
100 92 76 73 B84 83 22 27 6 1 A—4(4) MI-CL A-dg
106 90 38 50 45 39 20 33 11 | A-6(1) GM-GC A-Ba
,,,,,,,,, 100 94 80 76 73 23 40 10 | A—4(8) M1 A—db
100 90 a9 45 39 37 23 41 15 | A-7-6(2) GM-GC A-7-6
,,,,, O 140 90 81 78 73 39 40 14 | A-6(9) MI-CL A-6Ga
_________________________ 100 948 96 58 48 28 | A-T7-6(15) CL | A-7-6
_________ 100 96 kird 73 72 39 59 37 | A-T-6(18) CH A-7-6
_________ 100 84 76 70 50 24 (5) (5 | A-4(3) SM A-4(3)
100 93 71 64 a7 40 18 29 71 A-4(1) SM-SC A-da
100 22 49 33 25 17 8 28 71 A-2-4(D) GM-GC A-2-4
,,,,,,,,, o 10 98 50 51 15 | A-7-5014) | ME A-T-5
_________ S S 100 91 51 48 17 | A-T-5(12) ML A-7-5
_________________________________ 100 98 52 51 18 | A—7-5(13) MH J‘ A-T-5
|
_________ 100 98 | 08 | 97 1 62 25 (s) ® | A-4(5) ML | A-da
_________________________ |___ - 100 66 22 {8) (& | A-4(6) MI-CL ‘ A4y
I S R oI I 100 | 66 22 ol @ | A-4(8) | ML | A-da
_________ SO e | 52 15 s} @ | A-4(5) [ ML | Adgn
| * |
| | | ;
_________________________ 160 99 08 47 33 9 A% | MLCL | A
_________________________________________ 100 67 63 37 | A-T-6{20) CH A-7-6
_____ RS ) PR POUORIPRRIPINS S 100 49 38 14 | A-6(10) MI-CL | A-Ba
_________________________ 100 95 90 48 49 15 | A-7-5012) | ML | A-T-5
100 96 94 92 84 79 46 44 15 | A-6(10) MLI-CL A-6{10)
_________________ 100 92 76 68 43 47 19 | A-7-6(11) MI—CL A-7-§
,,,,,,,,, 108 88 79 73 66 31 4] 140 | A-5{6) M, A-5
_________ 100 98 89 82 78 32 32 11 | A-6(8) CL—M1L A-fa,
,,,,,,,,, 100 97 04 87 81 32 34 11 | A-6(8) MI—CL A6a
,,,,, e 100 78 33 (%) @) | A-1(8) ML A-da,
_________________________________ 100 &4 24 30 8| A-4(8) ML-CL A—4Dh
_________________________________ 100 | 51 22 ) () | A-4(3) ML Ada
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\

Fragments
Moisture-density larger than 3
data ! inches in
Depth diameter dis-
o1l name and location Parent material Ohio Re- from carded in field
port No. surface | Maximum | Optimum sampling
dry density| moisture {estimate)

T Th. per. cu. ft. Pet,

Woodsficld silt loam:
8W14sec. 11; Benton Township (Mn— | Red shale, 45409 0-8 119 19 | ...
530). 43350 14-23 103 20 |-
43351 20-47 99 22 | .
43352 47-58 106 19 | __

Zanesville silt loam.:

NE % sce. 14; Benton Township (Mn- | Thinty stratified sandstone, 45405 0-7 : 98 . [
46). siltstone, and shale. 43341 12-18 105 200 | oo
43342 26-36 107 18 | .o
43343 43-50 113 14 -

1 Based o AASHO Designation T 99-57 Methods A and C (2).

2 Mechanical analysis according to the AASHO Designation T 88. Results by this procedure may differ somewhat from results ob-
tained by the soil survey procedure of the Soil Conservation Service (3CS). In the AASHO proeedure, the fine material is analyzed by the
hiydrometer method and the various grain-size {ractions are calculated on the basis of all the material, including that coarser than 2 milli-
mcters in diameter. In the SCS soil survey procedure, the fine material iz analyzed by the pipette method and the material eoarser than
2 millimeters in diameter is excluded from’ ealeulations of grain-size fractions. The mechanieal analysis data used in this table arc not suit-
able for use in naming textural classes for zoil.

TABLE 5.—fstimated properties

[An asterisk in the first column indicates that at least one mapping unit in this serics is made up of two or more kinds of soil. The soil
for referring to other serics that appear in the first column of this

i

Depth to— Percentage passing sieve—
Coarse
Depth | fraction
Hoil series and map symbols Season- from | greater
ally surface | than 3 | No. 4 | No. 10 | No. 40 | No. 200
high | Bedrock inches (4.7 (2.0 (0.42 (0.074
water mi.} mm.) min.} mar.)
table
Tt Ft. In. Pet,
Ashton: AsA_ . . >3 =10 0-17 (.. ___ 100 100 | 90-100 | 75-90
Subject to oceasional brief flooding.
1744 | __ 100 | 90-100 | 90-100 | 80-95
4495 |____.... 90-100 | 90-100 | 65-90 40-64

95-100 <5 50-9¢ 50-75 35-60 4-25

Brooke: 8wD?2, BwE2....__________ s >3 | 1%3%| 07 1-5 | 7590 | 65-90 | 65-85 | 60-80
7-40 5-20 | 90-100 | 80-100 | 80-100 | 75-95
4050 | _____ S I R S

Captina: CaB, CaC2, CaD2._ . .. ___..________ 13%-3 412 | 021 | 95-100 | 90-100 | 85-95 | 80-90
21-57 |- 95-100 | 90-100 | 80-95 | 75-90
5794 | 85-100 | 80-100 | 60-80 | 40-65

See footnote at end of table,
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test data—-Continued
Mechanical analysis 2 I ‘
T } Classification
Percentage passing sieve— Liguid Plasticity .
Pereentage limit index
| | ) I smailer than
No.4 | No. 10 | No. 40 : No. 200, 0.005 mm.
14-in. | ¥-in, (4.7 (2.0 (0.42 (0.074 AASHO?3 Urnified 4 Ohio §
| nm.) mimn.} Him.) mm.)
_____ ol 100 99 96 37 31 5| A-4(8) M. A-4(8)
,,,,,,,,,,,,,,,,,,,,,,,,, 100 99 04 57 43 19 | A-7-6(12) CI-ML A-T7-6
,,,,,,,,,,,,,, T A 100 97 63 51 25 | A-T-6(16) CH-MH A-7-6
SR RS IR 100 99 45 47 41 19 | A-T-6(12) CL A-T-86
_________________________ 100 97 04 32 36 8 | A-4(8) ML A-4b
_________________________ 140 98 96 43 a7 9 | A—4(8) ML A—Ba
_________ 100 04 90 83 79 39 33 11 | A-6(8) MI-CL A—6a
_________ 100 89 85 83 79 33 38 12 | A-B(D) MIL~CL A-6a
i

? Based on AASHO Designation M 145-49 (2).

* Based on the Unified Soil Classification System (17}, SCS and Bureau of Publiec Roads have agreed that any soil having a plasticity
index within 2 points of A-line is to be given a borderline classification. ML—CL is an example of such a classification.

% Based on Classifieation of Boils, Ohio State Testing Lahoratory, February 1, 1955.

¢ Nonplastic,

significant in engineering
in such mapping units may have different properties and limitations, and for this reason it is necessary to follow carefully the instructions
table. The symbol < means less than; the symbol > moeans more than]

Clagsifieation Corroszion potential
Available Shrink-
Permeahility moisture Reaction sweli
USDA capacity potential
textire TUnified AASHO Steel Concrete
Tnehes per hour J‘racfzcipe% ineh pH
Of 0
Silt loam. o ___ ML, ML= A4 0. 63-2. 0 0. 18-0. 24 5.6-7.3 1 Low_____.._. Low____.____ Low to
CL moderate.
Silty clay loam CL, ML~ A4 A-6| 0.63-2.0 0.16-0.19 | 5.6-7.3 ] Low___.______ | Low_________ Low to
and silt loam, CL [ moderate.
Loam to sandy ML, CL, A-4, A6 | 0.63-2.0 0.14-0.18 | 5.6-7.3 | Low_________ Low.__.__.__ Low to
clay loam. 3¢ moderate.
Loose sand and SW, 5M, A-1 6. 3-12.0 0. 02-0. 04 6.1-7.3 ) Low._._.____. Low_________ Low.
gravael. GW,
GM
Silty clay loam.___} ML-CL, A8, AT 0. 2-0. 63 0. 18-0. 24 6. 1-7 3 | Moderate_____ High.._..____ Low.
MH-CH
SBilty clay and CL, CH A-6, A7 0. 06-0. 2 013015 |16, 1-7.8 | High._.__.____ High Low,
clay.
Limestone
bedrock.
Sitt loam.. o ____ MICJ)JL ML~ A-4 0.63-2.0 0.180.22 | 46-5.5| Low_________ Moderate_____ High,
Light silty clay ML, M1 A4, A6 0. 06-0. 2 0. 06-0. 10 4.6-5.5 | Low_________ High_ . __.._ High.
loam and CL
loam.
Loam___________ ML, SAL A-4 0. 63-6. 3 i 0 14-0.17 | 4.6-5.5 | Low__.._._.. High _ High,
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Depth to— Percentage passing sieve—
Coarse
Depth | fraction i
Soil series and map symbeols Beason- from | greater |
ally surface  than 8 | No.4 | No. 10 | No. 40 | No. 200
high | Bedrock inches (4.7 (2.0 (0.42 | (0.074
water mrn.) min.) mm.) | I
table i
Ft. Fi. In. Pel. :
Chagrin: Co_ L3 2%-10 0-48 . ____ 100 | 90-100 | 80-100 : 70-100
Subjeet to flocding. : {
48-120 ________ 30-100 | 90-100 | 75-100 | 65-83
Conotton: CoA, CoD . - >3 =6 0-10 ________ 75-90 55-75 40-70  35-60
10-28 . 0-5 75-90 | 30-75  25-3D 20-30
i 28-96 5-10 | 50-85 | 4565 | 30-30 | 4-12
*Claglville: CrC2, CrD2._ . _______ e 1%4-3 3446 0-6 | ... 100 | 90-100 | 80-90 | 70-90
Tor Rarden part of these units, see Rarden series. :
6-19 |________ 100 | 90-100 | 80-90 | 80-9C
1955 L. ___ 90-100 | 85-100 | 85-95 | 80-90
5560 | memae oo
Dekalb; DkC2, DkD2, DkEZ2_ ... Y 2-3% | 0-20 1-15 | 80-95 | 75-93 | 40-60 | 50-25
; 20-32 10-30 | 55-80 | 50-60 | 40-35 | 20-40
3240 |
*#(Glpin: GdE, GdG, GkB2, GkC2, GkD, GkDZ, GkE2, | >3 134314 0-14 1-10 | 85-100 | 80-90 | 70-85 | 65-83
GkE3, GkG, GkG3, G1E, GIG, GnE, GnG,GoB2, GoC2, |
GoD2, GeD3, GoE2, GoE3, GoG2, GpG. | 14-30 5-20 | 7090 | 65-83 50-80 | 40-T0
For the Dekalb part of Gd £ and GdG, see the Dekalb !
series; for the Upshur part of Gk B2 through GnG,
see the Upshur series; for the Westmoreland part 30-40 i |||
of GoB2 through GpG, sce the Westmoreland ;
series. :
*(iuernsey: GrC2, GrD2, GrE2, GrG2, GsG, GuE, GuG, |1¢-3 | 317 C0-13 . 90-100 | 80100 | 75~93 70-95
GwC?2, GwD2, GwE2, GwE3, GwG2. :
For Upshur part of GrC2 through GuG, see Upshur 13-32 |______.. 100 | 90-100 | 90-100 | 75-100
serieg; for Westmore part of GwC2 through GwG2,
see Westmore series. 32-80 |_.______ 95-100 | 75-95 70-90 65-90
S 80904
Gullied lend, Gilpin-Upshur material: Gy.
No estimates of properties for Gullied land. For
Gilpin and Upshur parts, refer to their respective
series. .
Haekers: HeB_o_________.. e el >3 8-12 011 | 1-5 85-100 | $0-100 | 70-90 | 60-90
11--30 310 7 75-90 | 55-70 | 50-65 | 40-55
50-06 . 1-3 85100 | 80-100 | 70-80  60-90

See footnote at end of table,



significant in engineering—Continued

MONROE CQUNTY, OHIO

39

I

Classification ’ Corrosion potential
Available | Shrink-
Permeability | moisture ;| TReaction swell
UBSDA capacity | potential
texture Unified AASHO ‘ Steel Concrete
|
Taches per hour Inche.j'r;pegrz inch ! pIT
0} 3064 I
Silt loam________ M% ML- | A-4, A-8, {0.63-2.0 0.180.2¢ | 6.1-7.3 | Low._. Tow__ ... Low.
L A7
Loam___________ ML, CL A4 A6 (0.63-20 0.16-0.19 | 3.6-7.3 | Low_______._ Tow.________ Moderate to
low.
Graveily Ioam___{ SM, ML A4 6.3-12. 0 0. 12-0. 16 51-6.0 | Low_ ________ Low_________ Moderate,
Gravelly sandy BM A-1, A-2 6.3-12. 0 0.06-0.10 | 4.66.0 | Low__._______ Low_________ Moderate.
loam.
Sand and GW, 3W A-1 6. 3-12. 0+ 0. 02-0. 06 61-7.3 ! Low_________ Tow_________ Moderate to
gravel. GW-GM fow.
SW-3M
Silt loam________ i ML, ML~ A4 0.65-2. 0 0. 18-0. 22 4.65.0 | Lowo_._______ High ____.._ High.
CL
Bilty clay loam .| CL, M1~ A-6 0. 63-2. 0 0.16-0.19 | 4.6-5. 0 | Moderate._.__ High .. _____ High
CL
Clay____________ CH A7 0. 06-0. 20 0. 13-0. 15 4.3-5.0{ High_________ High _______. High
Clay shale
bedrock.
Loam and chan- | ML, 8\ A-2 A4 2.0-6.3 0.13-0.17 | 41-5.5 ¢ Low___.___.__ Low_._____.__ High
nery loam.
Channery sandy | SM, GM A-1, A-2, 2. 0-6. 3 0,10-0.15 7 4. 1-5.0 | Low_________ Low_ .. High.
loam. A4
Sandstone
bedrock.
Silt loam________ ML, M1~ A4 0. 63-2. 0 & 17-0. 22 4 1-5.5F Low___._____ Low_ ... ___._ High.
CL
Channery silt MI-CL, A-d A6 0. 63-2. 0 8. 13-0. 17 4.1-5.5{ Low.._______ Low_.__.____ High.
loam. GM-GC,
SM-8C
Sandstone,
siltstone, and
shale.
Silt loam. .. ___ M%, ML~ A-4 A6 0.63-2, 0 0.38-0.24 | 4.6-6.5 | Low_.___ Moderate_____ High,
L
Silty ciay loam__.| CL, ML- A6, A7 0.63-2.0 0. 16-0. 19 4,6-6.5 | Moderate_._._| High_.________ High.
CL
Bilty clay and CH A-7 0. 06-0. 2 0. 13-0. 16 5.6-7.3 | High__.___.._| High_________ Moderate.
alay.
Interbedded
limestone,
siltstone, or
shale.
Silt loam_.______ ML, M1~ A4 0.63-2.0 0. 18-0. 23 5,360 Low._.______ Moderate_____ Moderate.
CL
Channery silt SM, 8C, A4 A-§ 0.63-2. 0 0. 16-0. 19 5. 1-6. 0 | Low to mod~ | Moderate_____| Moderate.
loam and ML, CL. erate,
channery light
clay loam.
Silt loam and ML, CL A-4, A6 0. 63-2. 0 0.17-0.20 | 5.1-6.5 | Low to mod- | Moderate...._ Moderate.
light clay crate.
loam.

464-3T8—T7T4——4
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Depth to— Percentage passing sieve—
Coarse
Depth 1 fraction
Soil series and map symbols Seagon- from | greater
ally surface | than 3 | No.4 | No. 10 | No. 40 | No. 200
high | Bedrock inches (4.7 {2.0 (0.42 (0.074
water mi.) mm.) mim.) mm.)
table
Fi. Fi, In. Pet.
Hartshotrn: e oo e 14-3 =31 | 0-10 1-5 | 80-100 | 75-1060 | 60-90 | 45-R0
Subject to flooding.
10-19 1-5 70-05 55-85 45-73 35-60
16-56 1-5 45-80 30-60 25-50 12-25
Hartshorn, wet variant: Hr_.______ . . 1e-114 | 2L4-5 0-23 ... ___ 90-100 80-95 70-90 | 65-90
23-32 1-5 | 80-100 | 60-75 | B&0-70 | 35-65
b2 321 U VORI U PP J
Huntington: Hu.. .. e mee o >3 >6 069 |________ 95-100 | 90-100 | 80-100 | 60-100
Subjeet to flooding.
GO9-114 || ||
*Keene: KeB, KeC2, KID2_ .. 115-3 3145 0-7 | . 90-100 | 85-100 | 70-90 60-90
For Latham part of K102, see Latham series. T-24 |ooo_o_. 90-100 | 85-100 | 8595 | 80-90
2448 |________ 90-100 | 95-100 | 835-95 8095
48-56 o ____._ 70-90 | 85-80 | 55-75 | 30-75
F= 1 T VNN ISR [DUUNUUPRUN) PP JUup U
Latham: LdE2. o 1-214 | 3l8-5 o6 |- 90-100 [ 85-100 | 80-90 | 70-90
For Keene part of this unif, see Keene serics. 6-12 ... 90-100 | 85-100 | 80-100 | 80-95
1256 | o 100 | 95-100 | 90-100 | 85-95
56 | e
Lindside: Lno_ .o oo 114-3 >5 0-72 ... 95-100 | 90-100 | 70-90 60-90
Subject to flooding.
T2-100 | oo e
Made land: Ma.
No estimates of properties.
Newark: NN o e 1% -1 >5 0-60 [o__.___. 95-100 | 90-100 | 80-90 | 60-90
Subject to flooding,
| 6090 | ... __._ 95-100 | 85-100 | 80-95 & 30-90

See footrote at end of table.
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Classification Corrosien potential
Available Shrink-
Permeability | moisture Reaction swell
USDA capacity potential
texture Unified AASHO Steel Concrete
Tnches per hour Inche.} pegi inch pF
0f &0
Silt loam_.__ .. __ ML, MI— A4 0. 63-2. 0 0. 16-0. 20 5 6-T.3 | Low.________ Low__ . ______ Moderate to
CL, SM low. .
Gravelly silt 8M, ML, A-4 2,0-6. 3 0.14-0.18 | 5. 1-7.3 | Low__.__.___ Lowe oo o_.__ Moderate.
loam and SM-SC
gravelly loam,
Gravel and sand_| GM, SM, A-1, A-2 2. 0-6. 3 0. 02-0. 05 5.6-7.3 | Low.________ Low___.___.__ Moderate to
GM-GC low.
Silt loam_ .. ML, A4 2, 0-6. 3 0. 17-0. 22 4. 6-6.1 | Low.._______ High. _.___._. High,
MI-CL
Gravelly silt S, ML A-4 2. 0-6, 3 0, 13-0. 16 5.1-6.3 | Low_____.____ High_________ Modcrate.
loam.
Siltstone
bedrock.
Silt loam .. ____ .. M, A-6, A-7 0.63-2 0 0.17-0.22 1 6.1-7.8 Low_.______.__ Moderate.____ Low.
MI—-C1,
MH
Btratified silt
loam, sandy
loam, and
loamy sand.
Silt loam.._______ MLi A4 0. 63-2.0 0. 18-0. 22 4.1-5. 51 Low_________ High. .. _.___ High
ML~CIL,
Bilty clay CL, A-6 0.63-2, 0 0. 16-0. 19 4. 1-5. 5 | Moderate_____ High_______.. High,
loam. ML-CL
Siity clay and CH A7 0. 06-0. 2 0.14-0.18 | 4.1-5.5 | High_________ High_________ High,
clay.
Silty clay CL, CH AT 0.2-0. 63 1 0.14-0.16 | 4. 1-5 5| High .. ..._ High . ______ IFigh.
oam.
Clay, shale, and
siltstone.
Silt loam____.___ ML, A4 0.63-2.0 0.18-0.22 | 41-5.5 | Low._____.___ High . . High.
MI~CL
Silty clay CI, A-6 0. 2-0. 63 0.16-0. 19 4,1-5. 5 | Moderate High ________ High.
loam. MI1-C1.
Clay_ ... H AT <L0.2 | 0.12-0.15 | 4.1-5.5 | High...__._ [ High..o_.____ igh.
Clay, shale, and
giltstone.
Silt loamn________ ML, A-4, A-6 0.63-2.0 0,17-0.22 | 5.6-7.3| Low.________ Moderate_.._... Moderate.
ML-CL
Stratified silt
and sand
(variable).
Silt loam.o_______ ML, M1~ A-4 A-B 0.63-2. 0 0.17-0. 22 56-7.8 | Low_o________ High _______._ Moderate.
CL
Silty elay loam___| CL, ME~ A-6 0. 2-0. 63 0. 15-0. 18 6. 1-7. 8 | Moderate . __ High.________| Low.
CL
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TaBLE 5.—Lstimated properties

Depth to— Percentage passing sieve—
Coarse
Depth | fraction
Soil series and map symbols Beason- from | greafer
ally surface | than 3 | No. 4 | No. 10 | Ne. 40 | No. 200
high | Bedrock inches 4.7 (2.0 (0.42 (0.074
water mm.) mrn.) mim.) mim,)
table
Ft, Ft. In. Pet.
*Rarden: ReD2 . __ e 1%4-3 345 06 ... 95-100 | 90-100 | 90-100 | 80-90
Tor Coolville part of this unit, see Coolville Series.
6-42 |________ 95-100 | 90-100 | 90-100 | B5-95
42-534 | _______ 95-100 | 90-104 | 85-95 80-90
T 3 o FUUTUIOR IR, SNSRI SNURERRITE SN
Seiotoville:  SeB . Lo oo e 1%-3 >6 0-15 |__.____. 95-100 | 90-100 | 70-%0 80-90
15-35 |____..._ 100 | 90-100 | 75-90 | 65-90
55-75 | . . ___ 90-100 | 85-100 { 65-80 40-60
*Bees: SsD, SsE_ .. 114-3 >6 0-9 1-5 90-100 | 85-100 | 80-100 | 63-90
For Woolper part of these units, see Woolper series,
9-30 1-10 | 90-100 | 75-100 | 70-90 70-95
30-70 1-20 | 80-100 | 75-100 | 70-90 70-90
Strip miner spoils:  St.
No estimates of properiies.
Upshur: UpC2, Upb2, UrC3, UrD3 o o . >3 346 -5 ... 100 100 | 90-100 | 90-100
5-35 |__..._.. 100 100 § 80-100 | 80100
35-46 1-5 80-90 5575 feeoo . 50-70
464 .
¥Vandalia: VaD, VdE, VsE2 ... >3 6-20 0-8 ________ 80-90 | 75-99 | 70-85 65-80
For Sees part of VsE2 and VdE, see Sees series.
817 |._____.. 100 § 75-90 70-85 65-80
17-70 1-5 | 70-100 | 65-100 | 60-100 | 55-95
Wellston: WhB2, WhC2, WhD2. . ... >3 3l4-3 0-12 |________ 90-100 | 83-85 | 70-90 | 65-90
12-38 <5 | 70-95 65-95 60-90 55-85
3845 | e o
Westmore . oo e e >3 3l4-6 0-9 |eaaooa. 100 | 90-100 | 80-100 | 70-95
Mapped only in complexes with Guernsey soils.
9-51 1-10 100 | 90-100 | 83-100 | 80-95
51-68 1-15 | 890-100 | 90-95 70-90 6090
B8 1| |eo

Bee footnote at end of table,
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and shale.

Classification Corrosion potential
i Available Shrink- |
Permeability ! maoisture Reaction swell
USDA capaecity potential
texture Unified AASHO Steel Concrete
Inches per howr Iﬂchea} per tned pH
of 30
Silt loam _____ CL, ML~ A-6 0. 2-0. 63 0.17-0.21 ¢ 4. 1-5.0 | Moderate_..__{ High____.____ High.
CL.
Clay_______.___. CH A7 0. 06-0. 2 0.14-0,17 | 4.1-5.0 | High_________ High ________ High.
Silty clay loam...| CL, ML~ A8, A-T 0. 06-0.2 0.14-0. 17 ; 4. 1-5. 0 | Moderate...__ High ___.____ High,
CL
Clay, shale, and
siltstone.
Silt loam________ M%, M~ A4 0.63-2.0 0,17-0.22 | 4660 | Low________.. Moderate.__..! Moderate,
L
Toam___._______ ML, M1~ | A4 0. 2-0. 63 0.08-0.12 | 4.6-5 5 Low_________ Moderate..._ .| Moderate to
CL igh,
SBandy loam. ____ SM, ML A4 2. 0-6. 3+ 0. 10-0. 14 4,6-6.0 | Low_._______ Moderate .. _ Mgc}erate fo
igh.
Sitt loam_ ... ____ ML, MI~ A-d 0. 63-2. 0 0,18-0.23 | 5 1-6.0| Low_________ Moderate.....! Moderate,
CL
Silty clay loam._. | C1,, ﬁ\/_[L— A-B, A-7 0. 2-0. 63 0.16-0.20 | 5. 1-6.0 | Moderate...__ High_ _____.__ Moderate.
C
Silty elay_ .. _._ CH AT 0. 06-0. 2 0. 14-0. 17 5 6-7.3 | High________ High. .. __.__ Mi)derate to
oW,
Silt loam... ... ML, MT~ | A-4 0.63-2. 0 0.180.22; 4660 Low_________ High. _______ Moderate to
CL high.
Silty elay and CH, M1~ A-T 0. 06-0. 2 0. 14-0. 17 4.1-5.5 | High_________ High________. Moderate to
clay. CL : high.
Channery silty MI1-CL, A6, A-7 0. 06-0. 2 0. 10-0. 14 5 1-7.3 | High_________ High_________ Moderate to
clay loam. CH low.
Red clay shele.
Silt loam. - ___.. M%, MT- A-4, A-6 0.63-2.0 0. 18-0. 22 5 1-6.0 | Low._._...___ Moderate..___[ Moderate.
L
Silty clay loam...| CL, MI— A-6, A7 0. 2-0, 63 0.16-0. 19 | 4. 6-5. 5 | Moderate to High___._____ Moderate o
CL, CH high. high.
Clay___________. CL, CH A-7 0. 06-0. 2 0. 08-0. 12 5.6-6.5 | High ________ High .. Moderate.
Silt loam.____._. M%,L ML- | A4 0.63-2.0 0.18-0.23§ 51-6.3  Low_._______ Moderate..___ Moderate.
Bilt loam - _.__ CL, ML~ A-f 0.63-2, 0 0.16-0.18 | 4, 6-5.5 | Low to Moderate High.
CL moderate.
Fractured
siltstone and
sandstone over
sandstone
bedrock.
St loam ML, ML~ A—ji, 7A—6, 0.653-2.0 0. 18-0. 23 5.1-6.5 | Low_________ Moderate.__ .| Moderate.
CL —
Silty clay loam___{ CL, MI~ A6 0,2-2,0 0.16-0.19 | 4.6-6.5 | Moderate_____ High ________ High.
CL
Clay oo cH AT 0. 06-0, 2 0.14-0.17 | 5.6-7.8 | High_________ High- ... _ High.
Interbedded
limestone,
sandstone, |
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TABLE 5.—FEstimated properties

Depth to— Percentage passing sieve—
Coarse
Deptk | fraction
Soil series and map symbois Season- from | greater
ally surface | than 3 | No.4 | No. 10 | No. 40 | No. 200
high | Bedrock inches (4.7 (2.0 (0.42 | (0.074
water mm.) mm.) mm.) mm.}
table
FE, Ft, In. Pri.
Westmoreland . _ .. .- >3 13445 |09 ___._._.__. 90-100 | 80-100 | 70-95 | 60-90
Mapped only in complexes with Gilpin series.
9-20 L ____ 90-100 | 75-95 | T0-90 | 65-90
2038 >5 | 80-90 60-75 55-70 40-60
3856 3-15 | 70-80 | 45-30 | 35-50 | 30-30
56 e e
Wheeling: WrA, WrB, WrC2 ______ >3 104+ 0-10 | ______. 95-100 | 95-100 | 75-100 | 60-90
10-62 | 95-100 | 90-100 | 80-100 ;: 50-95
62-110 | . 90-100 | 85-100 | 75-90 60-80
Woodsfield: WtB, WiC2, WiD2__ ... 1%-3 3-6 -7 |- 95-100 | 90-100 |_______ 70-90
724 |________ 95-100 | 90-100 |._._.__- 8090
24-50 |- 100 | 90-100 |________ 85-95
50-56 0-10 | 95-100 | 90-100 |.__._.._ {0-90
151+ T P IEISURNY (RURUN IR IR
*Woolper: WxB, WyC ..o - >3 6-20 ¢ 07 |________ 90-100 | 75-95 | T0~90 | 60-90
For Sees part of WyC, see Sees series.
7-64 0-10 | 85-100 | 75-90 | 65-85 | B5-8d
#Zanesville: ZnB, ZnB2, ZnC, ZnC2, ZnD2, ZoB, ZoB2, 1%4-3 4-5¥% ¢ 013 | .~ 100 | 80-100 | 85-100 | 80-95
ZoC, ZoC2, ZoD?2.
For Woodsfield part of ZoB $hrough ZoD2, see Woods- 13-25 | _______ 100 | 90-100 | 90-100 | 80-100
field series.
2540 | ... . 90-100 | 90-100 | 80-90 685-85
40-55 ... 90-100 | 75-90 70-85 68-3
5560 |||

1 Caleareous.
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Classification Corrosion potential
Available Shrink-
Permeability | moisture Reaction swell
USDA capacity potential
texture Unified AASHO Steel Conerete
Inches per hour Imhe} pe_E inch oH
of 80t
Silt leam________ M%, ME- | A-4, A-5 0.63-2.0 017-0.22 ¢ 465 5| Low___.__.__ Low____._____ High.
L
Silt loam. . __.._. ML, CL A-4, A8 0.63-2.0 0.13-0,17 | 4.6-55 | Low___._____ Low_________ High.
Channery silt 3C, MIL, A4 A6 0.63-2 0 0,10-0.14 | 4.6-5.5 | Low-__._____ Low_________ High,
loam. MIL-CL
Yery channery GM, 8M A2 A4 0. 63-2. 0 0.08-0.10 | 4.6-55 | Low__._______ Low__.__.___ High.
gilt loam.
Sandstone
bedrock.
Silt loam________ ML, o A-4 0.63-2, 0 0.18-0.23 ! 5 1-6.5 | Low_______._ Moderate...... Moderate.
ME~CL
Silt loam and ML, CL A4, A6 0.63-2. 0 0.16-0.20 | 4.6-6.0 | Low to moed- | Moderate...__| High to
silty elay erate. moderate,
loam.
Loam. ... ._._._ ML, A-4 2, 0-6. 3 0.14-0.18 | 46-6.0 Low_______._ Moderate_.___ High to
MI-CL moderate.
Bilt loam. . ____ ML, A-4 0.63-2.0 0.18-0.22 | 46-6.0 | Low_.__._____ High..___ . __.| Moderate to
MI-CL high.
Silty clay CL, A6, AT 0.63-2. 0 0.16-0. 20 | 4 6-5.5 | Moderate. . _|{ High. _______ Moderate to
loam. ML-CL high.
Silty elay__ .. __. C%—N[H, A-6, A-7 0. 06-0. 2 0.10-0.14 | 4660 | High_ ________| High.________ Moderate to
H . high.
Silty clay CL, A6, AT 0. 06-0. 2 0.10-0.14 | 4.6-6.0 ; Moderate.____ High . __.._ Moderate,
loam. MI~CL
Interbedded
shale and
sandstone,
Bilt loam________ MIVJEL—CL A4 0.63-2. 0 0.18-0.24 | 51-7.3 Low_________ Moderate_____ Moderate.
Bilty clay sz, A-G, AT 0. 2-0. 63 0.16-0.20 | 5 1-7,3 | Moderate_____ Moderate.____ Moderate,
loam. ML-CL
St loam__._____ ML, A4 0. 63-2.0 0.180.22 | 46-5.5 | Low._._.____ Moderate___._ High,
MIL-CL ’
Sillty clay ML, CL A-6, A4 0.63-2.0 0.16-0. 19 | 4 655 | Moderate.____ Moderate__.___ High.
0aIm.
Bilt loam, silty ML, CL A4, A6 0. 060, 2 0.08-0.10 | 46-5.5 | Low_____.__.. Moderate____. High,
clay loam, and
clay loam. .
Silt loam__. . .___ ML, CL A4, A-B6 0. 2-0, 63 0.14-0.17 | 46-5.5 | Low_________ Moderate.. ._ High
Siltstone.
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TasLE 6.—Fngineering

[An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soil. The soils in
for referring to other geries that appear

Suitability as source of— Soil features
affecting—
Huscepti-
Soil series and Suitability for bility to
map symbols winter grading | frost action Roadfil
Topsoil Band Highway
and gravel location
Solum Substratum

Ashton: AsA_....__- Fair to good: | Moderate Good______ Not suited Fair to Good: sand | Subject to flood-
subject to to low. to a depth poor: and gravel ing; nearly
flooding. of 6 feet. loamy at a depth level.

Good lo- material. below 6
cally at a feet.
depth be-
low 6 feet.
Brooke: BwD2, Poor: Moderate.__| Fair: thin | Not suited, Poor: Not suited: Moderately steep
BwE2, clayey sub- laver of but is a clayey limestone- to very steep;
soil ma- silty source of plastic shale bed- possible slip-
terial, elay limestone subsoil. rock. page where
loam., in places. gteep; mod-
erately deep to
rock; high
shrink-swell
potential.
Captina: CaB, Poor: sea- High_______ Good to a Not suited.___| Fair te Goed to Seepage on frag-
CaC2, CaD2. sonally depth of poor: poor: var- ipan; gently
wet. iz loamy iable ma- sloping to
inches; material. terial. moderately
fair 12 steep.
to 20
inches.

Chagrin: Cgo-o_oo_. Fair to good: | Moderate Good to a Not suited____| Fair to Fair {o poor: | Nearly level;
subject to to low. depth of poor: loamy ma- subject to
flooding. 24 loamy terial. floeding; well

inches. material. drained.

Conotton: CoA, CoD..i Good: well Low_______ Poor: Good below a | Good______ Good_.______ Cut slopes are
drained, gravelly depth of 14 droughty; mod-
gravelly. material. to 30 in- erately steep in

chesg; weli- some places.
graded
sand and
gravel.
*(Coolviile: CrCZ, Poor: Moderate_._| Fair: Not suited-...| Poor: Poor: clay SBloping to mod-
crD2. sticky, thin clayey shale, erately steep;
For Rarden part clayey sub- layer of subsoil. cuts are clavey
of these units, soil, suitable and sticky;
see Rarden maferial. plastic subroil
series. material; high
shrink-sweil
potential.

Dekalb: DkC2, Good: some | Low____... Fair: low | Not suited, Good._ __._. Not suited: Moderately deep

Dkbz, DkE2. steep to crganie- butis a sandstone to rocl; steep
very steep matter source of bedrock. and very stecp
slopes. content. sandstone in some places.

in places.

See fooinote at end of fable.




interpretations

such mapping uniis may have different properties and limitations, and for this reason it is necessary to follow carefully the insiructions
in the first column of this table]

MONROE COUNTY, OHIO

47

H

Soil features affeeting—Continued

Pipeline
construction

and maintenance

Farm ponds

Reservoir area

Embankment t

Agricultural
drainage

Sprinkler
irrigation

Terraces
and diversions

Waterways

Well drained;
subject to
flooding.

Moderately
stecep and

steep; possible

slippage
where steep;
moderately
deep to rock;
high shrink-
swell
potential.

Seasonally wet;
scepage on
fragipan.

Nearly level;
well drained;
subject to
flooding.

Well drained;
gravelly.

Plastic, clayey

subsoil; depth

to shale from
42 to 70 in-
ches; high
shrink-swell
potential.

Moderately deep

to rock; very
steep in some
places.

Subject to
flooding; per-
vious sub-
stratum.

Moderately deep
to rock; mod-
erately steep
and steep.

Pervious sub-
stratnem 1n
some places.

Subject to
flooding; ex~
cessive seep-
age losses.

Pervious scil and
substratum;
high seepage
losses.

Limited depth fo
shale; low
seepage losses
likely.

Moderstely deep
to rock; high
scepage losses;
steep and very
steep In some
places.

Upper 6 feet has
fair stability and
compaction
characteristics;
medivm ¢om-
pressibility ; per-
vious at & depth
helow 6 feet; sub-
ject to piping.

Fair to poor stabil-
ity and compac-
tion character-
isties; high com-
pressibility; mod-
erately deep to
rock; high
shrink-gwell
potential; sub-
ject to cracking.

Fair stability and
compaction char-
acteristics; me-
dium ¢ompressibil-
ity ; possibility of
piping.

Fair stability and
compaction char-
acteristics ; mod-
erate to low per-
meability; med-
inm compressibil-
ity ; possibility of
piping.

Good stability and
ecompaction char-
acteristies; high
permeability;
slight compress-
ibility.

Fair to poor stabil-
ity and compac-
tion character-
isties; low per-
meability; me-
dinm to high com-
pressibility ; high
shrink-swell
potential.

Pervious material;
limited amount of
material; very

steep in some
places.

Not needed;

well drained.

Not generaily
needed, ex-
cept in seep
spots; well
drained.

Drainage not
generaily
needed, ex-
cept in seep
spots; frag-
ipan in
subsoil.

Not needed;

well drained.

Not needed;

well drained.

Not needed;

well drained.

Not needed;

well drained.

High available
mwisture ca-
pacity;
nearly level;
subject fo
flooding.

Moderately
steep and
steep; slow
permeability.

Medium avail-
able moisture
capacity;
erosion
hazard.

High available
moisture
capacity;
good infil-
tration; sub-
ject to flood-
ing; nearly
level.

Low available
moisture ca-
pacity; good
infiltration;

_erosion haz-
ard on slopes.

Slow permea-
bility; moe-
dium avail-
able moisture
capacity; ero-
sion hazard
en slopes.

Low availabie
moisture ea-
pacity; ero-
sion hazard.

Not generally
used; nearly
level; well
drained; sub-
ject to
flooding,

Too steep for
terraces;
moderately
deep to rock;
clayey sub-
soil.

Moderately
steep in
some places;
seepage in
channels and
possible on
fragipan,

Not generally
needed;
nearly level;
subject to
flooding.

Difficult to veg-
etate:
aravelly ma-
terial; too
steep for ter-
races in some
places.

Cut channels
aro clayey
and hard to
vegetate.

Moderately
deep to rock;
steep in some
places.

Well drained ;
deep; sub-
jeet to
flocding;;
nearly level.

Moderately
steen to
steep; clayey
subsoil;
erosion
hazard.

Seepage on frag-
ipan;
erosion
hazard.

Deep; well
drained;
nearly level;
subject to
flooding.

Cut channels are
droughty and
hard to veg-
gtate; erosion
hazard on
slopes.

Cut channels are
clayey and
hard to veg-
etate; erosion
hazard on
slopes.

Moderately deep
to rock; erod-
ible on steep
stopes;
droughty.
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Suitability as source of— Soil features
affecting—
Suscepti-
Soil series and Suitability for bility to
map symbols winter grading | frost action Roadfill
Topsoil Sand Highway
and gravel location
Selum. Substratum

*Gilpin: GdE, GdG, Fair: loamy | Low to Fair: low | Not suited .__; Fair: Not suited: Moderately deep
GkB2, GkC2, GkD, material. moderate. organic- loamy siltstone to shale; some
GkD2, GkEZ, GKE3, matter material, and shale steep slopes;
GkG, GkG3, GIE, content; bedrock, well drained;
GIG, GnE, GnG, poor in stable; some
Go B2, GoC2, GoD2, severely soils stony.
GoD3, GoEZ, GoE3, eroded
GoGG2, GpG. soils.

For Dekalb part
of GAdE and GdG,
see Dekalb
series; for Up-
shur part of
GkB2 through
Gni, see Up-
ghur series; for
Westmoreland
part of GoB2
through GpG,
sce Westmore-
land series.

#*Guernsey: GrC2, Poor: sca- High__.____ Good 1o a Not suited__._[ Fair to Nof suited: Some steep o
GrD2, GrEZ, GrG2, sonally depth of poor: limestone very steep
GsG, GuE, GuG, wel; sticky 12inches, clayey and shale glopes; slips are
GwC?2, GwD2, GwE2, and clayey in lower rock. common; seep-
GwE3, GwG2. in lower part of age in cuts;

For Upshur part subsoil. subsoil. plasiic clay in

cuts; high

of GrC2 through
GuG, see Up-

shrink-swell

ghur series; for potential.
Westmore part
of Gw(C2 through
GwG2, see
Westmore geries.
Gullied land, Gilpin-

Upshur material:

Gy.

Properties too
variable for reli-
able evaluation,
Onsite investi-
gation required.

Hackers: HeB_o ... Fair to poor: | Moderate.__} Good {0 a Generally not | Fair to Variable Subject to
subject to depth of suited; good: alluvial occagional
occasional 12 may be loamy material. fooding; well
flooding. inches, good material. drained.

channery locally.
below 12
inches.

Hartshern: He_.______ Fair: Moderate... | Fair: Fair below Goodo-_-._ Good-___.__. Subject to
subject to gravelly depth of 2 flooding;
flooding. helow feet, sand neariy level.

depth of and gravel
10 to 20 with high
inches, content

of fines,

SBee footnote at end of table,
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Soil features affecting—Continued

Bubject to slip-
page; some
steep to very
steep slopes;
seasonally
woet; seepage
in trench; high
shrink-sweli
potential.

Subject to
oceasional
flooding; well
drained.

Nearly level;
subject to
flooding.

Low seepage
losses; slips
eommon; bed-
rock at depth
of 3% to 7
feet.

Subject to
occasional
flooding;
moderate to
high seepage
losses in
subsoil and
substratum.

Subject to
flooding;;
pervicus
substratum.

Fair to poor stabil-
ity and compac-
tion characteris-
ties; low permea-
bility; high com-
pressibility; high
shrink-sweil .
potential; subject
to eracking.

Fair stability and
compaciion
characteristios;
medinm
ecompressibility;
medium to low
permeability.

Pervious material
for embankments.

Generally not
needed, ex-
cept in seep
spots.

Not needed;
well drained.

Not generally
needed,

Some steep
slopes; me-
dinm fo high
available
moisture ca-
pacity; good
infiltration
rate.

High available
moisture
capacity;
zood infil-
ration rate;
subject to
flooding.

Low available
moisture
capacity;
good infil-
tration rate.

Some slopes 00
steep for ter-
races; cub
channels may
be clayey;
erosion
hazard.

Cut, channels
may be
channery;
eresion
hazard.

Not generally
needed ;
nearly level;
subject to
flooding.

Pipeline Farm ponds
construction Agricultural Sprinkler Terraces Waterways
and maintenance drainage irrigation and diversions
Reservoir area Embankment *

Moderately deep | High seepage Fair compaction Not needed; Moderately Some slopes too | Erosion hazard
to shale; some losses; mod- characteristics well drained. deep to bed- steep for ter- on slopes;
steep to very erately deep and stability; sus- rock; low to races; mod- cut channels
steep slopes; to shale. ceptible to pip- medium erately deep are droughty;
stable soil. ing; moderately waterstorage; to bedrock; moderately

deop to shale. erosion haz- cut channels deep to
ard on slopes. are droughty. bedrock.

Channels may
be clayey;
steep and
very steep
slopes; high
surface runoff;
erodible on
steep slopes.

Cut channels
may be
channery;
erosion
hazard.

Nearly level;
subject to
floeding.
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TaBLE 6.—Enginesring

Suitability as source of — SBoil featurcs
affecting—
Suscepti-
Soil series and Suitability for bility to
map symbols winter grading | frost action Roadiill
Topsoil Sand Highway
and gravel location
Solum Substratam
Hartshorn, wet Poor: sea-~ Moderate Fair: Fair below Good______ Good-_______ Seasonally wet;
variant: Hr, sonally to high. gravelly depth of 2 nearly level,
wet; below feet, sand subject fo
subject to depth of and gravel flooding.
flooding. 10 to 20 with high
inches. content
of fines.

Huntington: Hu__-_-_ Fair: Moderate.__| Good._____ Not suited-___| Fair to Variable Subject to
subject to poor: alluvial flooding; weil
flooding. loamy madterial. drained;

material. nearly level.

*Keene: KeB, KeC2, | Poor: High_______| Fair: Not suited.. .| Poor; Not saited: Some steap

KID2. seasonally limited plastic siltstone slopes; high
For Latham part wet; clayey suitable clayey and shale. shrink-swell
of KID2, see subsoil, material. subsoil. potential;

Latham series. plastic clay
subsoil;
possibility of
slippage.

#Latham: LdEZ2..____ Poor: High.______ Fair: Not suited._._| Poor: Not suited: Home steep to

For Keene part of seasonally limited plastie siltstone very steep

this unit, see wet; suitable clayey and shale, slopes; high

Keene series. clayey. material. subgoil. shrink-swell
potential;
plastic clay
subsoil; sub-
ject o slippage;
somewhat
poorly drained.

Lindside: th_o___.___. Poor: subject | High_______ Good______ Not suited.._.| Fair o Variable Subject to flood-
to fooding; poor: alluvial ing; seasonal
seasonally loamy material. high water
wet. material. table; nearly

level.

Made land: Ma

No estimates of
properties. On
site investiga-
tion required.

Newark: Nn_o__.___.. Poor: sea- Moderate Fair to Fair locally Fair: Fair: loamy | Seasonally wet;
sonally wet; to high. good; below loamy material, nearly level;
subject to seasonally depth of 3 material. gsubject to
flooding. wet. to 10 feet, flooding.

sand and
gravel with
high con-
tent of

fines. {

fee footnote at end of table.
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wnterpretations—Continued
Soil features affecting—Continued
Pipeline Farm ponds
construetion Agricultural Sprinkler Terraces Waterways
and maintenance drainage irrigation and diversions

Reservoir area

Embankment !

Nearly level;
subject to
flooding;
somewhat
pooriy
drained.

Subject to
flooding; well
drained;
nearly level.

Some steep
slopes; high
shrink-swell
potential;
seepage in
trench;
possibility of
slips.

Bome steep to
very steep
slopes; subjeet
to slippage:
high shrink-
swell potential;
seepage in
trench,

Subject to
flooding;
seagonal high
water table;
nearly level,

Nearly level;
subject to
flooding;
somewhat
poorly
drained;

seasonaily wet.

Subject to
flocding;
pervious
substratum.

Moderate to
high seepage
loss; subject
to flooding.

Slow rate of
seepage; some
steep slopes;
possibility of
slippage.

Slow rate of
seepage;
subject to
slippage, some
steep to very
steep slopes.

Subjeet to
flooding;
seasonal high
water table;
excessive rate
of seepage in
places.

Bubject to
flooding;
pervious
substratumnm.

Pervious material
for embankments.

Fair stability and
compaction
characteristics;
medium
compressibility;
medium to low
permeability.

Fair to poor
stability and
compaction
characieristics;
high compressi-
hility; low
permeability.

Fair to poor
gtability and
compaction
characteristics;
high ecom-
pressibility; low
permeability.

Fair stability and
compaction
characteristics;
medium compress-
ibility; low
permeability;
possibility of
piping.

Pervicus material. .

Outlets may be

hard to
establish;
water table
seasonally
high.

Not needed;

well drained.

Not generally

needed
except in
seep spots;
slow
permeahility.

Seasonally wet;

seepy; slow

permeability;
steep to very
steep slopes.

Not generally

needed;
maoederate
permeability;
subject to
flooding.

Subject to

flooding;
scasonally
woet.

Low available
moisture
capacity;
good infil-
tration rate.

High available
moisture
capacity;
good infil-
tration rate;
nearly level;
subject to
flooding.

Some steep
slopes;
medium
available
moisture
capacity;
slow to
moderate
infiltration
rate; erosion
hazard.

Steep to very
steep slopes;
erosicn
hazard.

High available
moisture
capacity;
rapid
infiftration;
subject to
fiooding,

High available
moisture
capacity;
rapid
infiltration;
subject to
Heoding.

Not generally

needed;
nearly level;
subject to
flooding.

Not generally

needed;
nearly level;
subject fo
flooding.

Soeme slopes

too steep
for terraces;
cut ehannels
are clayey;
some seep
spots.

Too steep for

terraces; cut
channels are
clayey; some
seep spots.

Not needed;

nearly level;
subject to
flooding.

Not generally

needed;
nearly level;
aubject to
flooding.

Nearly level;
subject to
flooding.

Nearly level;
subject to
floeding.

Some seep
spots; cut
channpels are
clayey;
erosion
hazard.

Some seep
spots; cut
channels are
clayey;
crosion
hazard.

Nearly level;
subject to
flooding.

Nearly level;
subject to
flooding.
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Tasre 6.—Engineering

!
Suitability as source of — Soil features
affecting—
Suscepti-
Soil series and Suitability for bility to
map symbols winter grading | frost action Roadfill
Topsoil Sand Highway
and gravel location
Solum Substratum
*Rarden: RcD2._____ Poor: sticky,| Moderate.__| Fair; Not guited.._.| Poor: Poor: clay Sloping to mod-
For Coolville clayey sub- limited clayey shale. erately steep;
part of this unit, soil, suittable gubsoil. cuts are clayey
see Coolville material, and sticky;
series. plastic soil
material.
Sciotoville: ScB__.__. Poor: High . . _. Good to a | Fair to good | Fair topoor:| Variable Gently sloping;
seasonally depth of below loamy aliuvial spme seepage
wet. 20 inches. depth of 5 material. material. in cuts; seasonal
to 10 feet. high water
table; scepage
on fragipan.
*Bees: SsD, SsE______ Poor: szea- High_ ______ Good in the | Not suited....| Poor: Poor: Some steep to
For Woolper part sonally wet; upper 10 clayey clayey verysteepslopes;
of these units, SEEpy inches. material. material. high shrink-
see Woolper elayey swell potential;
geries, subsotl. subject to slip-
page and seep-
age; subjeet to
cracking.
Strip mine spoils:  St.
No estimate of
propertics. On-
site investiga~
tion required.
Upshur:  UpC2, Poor: clayey | Moderate._ | Poor: elay | Not suited-.__| Poor: oclay | Poor: silt- Plastic clay, sub-
UpD2, UrC3, UrD3. soil mate- surface material. stone and jeet to slippage;
rial. layer or clay shale, gsome steep to
limited very steep
suitable slopes; high
material. shrink-swell
potential.
*Vandalia: VaD, YdE, | Poor: clayey | Moderate___| Fair: lim- | Not suited.._.| Poor: Poor:  silt- Plastic clay; sub-
VsE2. soil. ited suit- clayey stone and iect to slippage;
For Sees part of able material. clay shale, some steep to
VdE and VsE2, material. very steep
see Sees series. slopes; high
shrink-swell
potential.
Wellston: WhB2, Tair: loamy | Low to Good to a Not suited__. .| Fair to Not suited: Bedrock below
WhC2, WhD2. material. moder- depth of poor: shale and depth of 3% to
ate. 12 inches, loamy sandstone i feet; cut
fair to material. rock. slopes are
30 inches. erodible; well
drained.
|

See footnote at end of table.
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Soil features affecting—Continued

Some steep 1o
very steep
slopes; subjeet
to slippage
and seepage;
high shrink-
swell potential.

Home stecp
slopes; sub-
ject to slip-
page and seep-
age; high
shrink-swell
potential.

Plastic clay;
subject to
slippage; some
steep to very
steep slopes;
high shrink-
swell potential.

Shale and sand-
stone bedrock
below depth
of 314 to 5
feet; well
drained.

Slow rate of
seepage;
subject to
slippage.

Slow rate of seep-
age; subject
to slippage;
limited depth
to elay shale.

Slow rate of seep-
age; subject to
slippage.

In places, exces-
sive rate of
scepage in
substratum;
bedrock below
depth of 314 to
5 feet.

High shrink-swell
potential; fair to
poor stability and
compaction ¢har-
acteristics; low
permeability; high
compressibility;
subject to
cracking.

High shrink-swell
potential; fair to
poor stability and
compaction char-
acteristics; low
permeability;
high eompressi-
bility.

High shrink-swell
potential; fair to
poor stability and
compaction char-
acteristics; low
permeability;
bhigh compressi-
bility.

Fair stability and
compaction char-
acteristics; moder-
ate permeability;
medium com-
pressibility ; sub-
ject to piping.

Not generally
needed
except for
COMINON Seep
spots; slow
permeability.

Not generally
necded ex-
cept for eom-
moh seep
spots; slow
permeability.

Not gencrally
needed ex-
eept for scep
spots; slow
permeability.

Not needed;
well drained.

in fragipan.

Some steep to
very steep
slopes;
erosion
hazard; rapid
infiltration;
Ligh available
moisture
capacity.

Some steep
slopes; ero-
sion hazard;
slow infiltra-
tion rate;
medium avail-
able moisture
capacity; slow
permeability.

Some steep to
very steep
slopes; medi-
um available
moisture
capacity.

Medium avail-
able moisture
capacity;
moderate
infiltration
rate; erosion
hazard.

Some slopes too
steep for
terraces;
subject to
seepage and
glippage.

Some slopes too
steep for
terraces; sub-
ject to seep-
age, slippage,
and cracking.

Slopes arc
generally too
steep for ter-
races; subject
to slippage,
seepage, and
cracking,

Erosion hazard;
bedroek at a
depth of 34
to o feet;
WhD?2 too
steep for
terraccs.

Pipeline Farm ponds
construetion Agricultural Sprinkler Terraces Waterways
and maintenance drainage irrigation and diversions
Reservoir arca Embankment !

Plastie, clayey Limited depth to | Fair to poor stability | Not generally Slow permeabil- | Cut channels are | Cut channels are
subsoil; depth shale; slow and poor compac- needed; ity: medium clayey and clayey and
to shale from rate of seepage tion characteris- moderately available hard to hard to
42 10 70 likely. tics; low well drained. moisture vegetate. vegetate;
inches. permeability ; capacity; erosion

medium to high erosion hazard on
compressibility. hazard on slopes.
slopes.

Gently sloping; Pervious sub- Fair stability and Not generally Medinm avail- Scepage in Seepage in
s0me seepage stratum below compaction needed; able moisture channcls; channels;
in cuts; sea- depth of 5 charaeteristies; fragipan capacity; erodible crodible
sonal high feet. medium below depth erosion loamy mate- Ioamy mate-
water table. compressibility; of 20 inches; hazard on rial; gently rial; low

medium io low slow slopes; mod- sloping. slopes.
permeability; permeability. erate infiltra-

susceptible to tion; slow

piping. permeability

Clayey subsoil;
subject to
slippage,
secpage, and
cracking;
ergdible on
steep slopes.

Clayey subsoil;

subject to
glippage, seep-
age, and
cracking.

Clayvey subsoil;

suhlect to
slippage, secp-
age, an
cracking.

Frosion hazard

on slopes.
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Suitability as source of— Hoil features
affecting—
Buscepti-
Soil series and Suitability for bility to
map symbols winter grading | frost action Roadfill
Fopseil Sand Highway
and gravel location
Solum SBubsiratum
Westmore_ _ . _______ Fair to poor: Moderate___! Fair to Not suited.___| Fair to Not suited: Some very steep
Mapped only in clayey in good: poor: limestone slopes; possible
complexes with lower part limited sily over and shale slippage; plastic
Guernsey soils, of subsoil. suitable clayey bhedrock. clay in subsoil;
material. material. high shrink-
gwell potential.
Westmoreland  ______ Fair: loamy | Low to Fair: Not suited_.__| Fair to Not suited: 3% 1o 5 feet to
Mapped only in material. moder- organic- poor: siltstone shale; some
complexes with ate. matter loamy and shale steep to very
Gilpin soils. content material. bedrock. steep slopes;
is low in well drained;
severely good stability.
eroded
soils.
Wheeling: WrA, Fair: Iocally | Moderate Good._._._ Good below Fair to Good: sand | Loecally subject
WrB, WrC2. subject to to low. depth of 7 poor: and gravel. to flooding;
flooding. to 12 feet. lpamy well drained;
material, good stability.
Woodsficld:  WitB, Fair in upper | Moderate._.] Good__.____ Not suited._..| Fair to Poor: clay Plastic clay in
WtC2, WtD2. 1 to 2 feet; poor: shale. subgoil; high
poor below over shrink-swell
2 feet; clayey potential; cuts
clavey material are erodible;
material. in lower 3 to 6 Tect to
part of shale; possible
subgoil. slippage.
*Woolper: WxB, Poor: loamy | Moderate Fuair: Not suited____| Poor: Poor: Subject to
WyC. to clayey to high. limited loamy to clayey cracking and
For Sees part of material; suitable ciayey material. possible slip-
WyC, sce the S0TNG Areas topsoil. material. page; locally
Bees sories, subject to subjeet to
flooding. flocding;
some steep
slopes.
*Zanesville: ZnB, Poor: sea- High_ ______ Good to a Not suited_.._| Fair to Fair to poor: | Subject to seep-
ZnB2, ZnC, ZnC2, sonally depth of poor: loamy age on fragi-
ZnD2, 708, Z0B2, wet. 12 inches. loamy material. pan, bedrock
ZoC, ZoC?2, ZoD2. material, below depth of
For Woodsfield 3% feet; cuts are
part of ZoB erodible; some
through ZoD2, moderately
sce the Woods- steep slopes.
field series.

! Also applies fo low dikes and levees.
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Soil features affecting—Continued

Pipeline
construction
and maintenance

Farm ponds

Rescrvoir area

Embankment

Agricultural
drainage

Sprinkler
irrigation

Tarraces
and diversions

Waterways

Bedrock below
depth of 314
to 6 feet; high
shrink-swell
potential; pos-
sible slippage.

34 to 5 feet
deep to shale;
some steep o
very steep
slopes; good
stahility.

Deep, well
drained ; lo-
cally subject
to flooding.

Plastic clay in
subsoil; high
shrink-swell
potential; 3 to
& fect to
shale; possible
slippage.

Subjeet to
cracking and
possible slip-
page; locally
subject to
flooding; steep
slopes.

Subject to seep-
ago on fragi-
pan; bedrock
below depth
of 344 feet;
seasonaily
wet.

Bedrock below
depth of 31
to 6 feet; high
shrink-sweli
potential, pos-
sible seepage.

Excessive rate of
scepage; 3% to
a feet to silt-
stone and
shale.

Pervigus sub-
gtratum below
depth of 7
feet; moderate
rate of seepage
in upper 7
fect.

Slow rate of
seepage; shalo
at depth of 3
to 6 feet,

Slow rate of
seopage; lo-
cally subject
to flooding.

Seepage may
oeceur through
cracks in
underlying
bedrock.

Fair to poor stabil-
ity and compac-
tion characteris-
ties; subject to
eracking; high
compressibility;
low permeability.

Fair stability and
compaction char-
acteristics; suscep-
tible to piping;

314 o 5 feet to
siltstone and shale.

Fair stability and
compaction char-
acteristics;
medium compress-
ibility ; moderate
permenbility;
susceptible to
piping.

Fair to poor sta-
bility and eom-
paction char-
acteristies; high
compressibility;
low permeability;
subjcet to crack-
ing.

Fair to poor sta-
bility and com-
paction char-
acteristics; mo-
dium to high
compressibility ;
subject to crack-
ing; low perme-
ability.

Falr stability and
compaction char-
acteristics; me-
dium compress-
ibifity; modinm
to low perme-
ability; sus-
ceptible to piping.

Not needed;
well drained.

Not needed;
well drained.

Not needed;
well drained.

Not needed;
well drained.

Not needed;
well drained.

Not generally
needed; fragi-
pan below
depth of 20
inches; slow
permeability.

Home very steep
slopes; cro-
sion hazard;
high available
moisture
capacity.

3% to 5 feet
deep to hed-
rock; low to
medium avail-
able moisture
capacity; ero-
sion hazard
on slopes.

High available
moisture
capacity;
rapid infil-
tration;
erodible on
slopes.

Moderate
permeability
in upper 2
feet; rapid
infiltration
rate; erodible
on slopes.

Moderately
slow perme-
ability; rapid
infilfration
rate; high
available
moisture
capacity.

Medium avail-
able moisture
capacity;
erosion
hazard on
slopes; mod-
erate infil-
tration.

Some slopes too
steep for
terraces; ero-
sion hazard.

Some slopes too
steep for
terraces; 314
to 5 fect deep
to bedroek;
ctit channels
are droughty.

Some short
slopes; sub-
ject to ero-
sion,

Some slopes too
steep for ter-
raees; erosion
hazard; cut
channels are
clayey.

Erosion hazard;
rapid surface
runofl.

Seepage in
channels;
erodible on
slopes.

Some steep to
very steep
slopes; ero-
sion hazard,

Erosion hazard
on slopes;
cut channels
are droughty;
3% to 5 feet
deep to bed-
rock.

WrC2 erodible.

Erosion hazard;
channels
clayey in
places.

Erosion hazard;
rapid surface
runeff.

Beepage in
channels;
erodible on
slopes.
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Figure I0—At the left is a No. 4 sieve, in the center is a No. 10 sieve, and at the right a No. 200 sieve. The soil material in the No, 4
sieve is more than 4.7 millimeters in diameter; that in the No. 10 sieve is more than 2.0 millimeters in diameter; and that in the
No. 200 sieve is more than 0,074 millimeter in diameter.

ity in a fragipan is rated at a lower figure than is normal
for the given texture. This is a result of increased bulk
density in this layer, which greatly reduces the penetra-
tion of plant roots. Thus, some of the water stored is not
available to plant roots.

Reacrion.—The pH ranges given in this column rep-
resent a summary of the many field pH determinations
taken during the survey on each of the soils in the county.
See “Reaction” in the Glossary for definition.

SHRINK-SWELL POTENTIAL—Lhis indicates the volume
change to be expected of the soil material with changes
in moisture content. The soil materials that are rated
high have serious limitations for engineering uses, such
as highway locations and backfill for building founda-
tions.

Coxrroston rorexTiar.—The corrosion potential indi-
cated for uncoated steel is based on soil texture, soil
drainage, and total acidity. Electrical resistivity is not
considered in this rating. The corrosion potential for con-
crete is bhased on soil texture and pH values. The rating
given is for an average concrete mixture. The ratings do
not apply to concrete mixed specifically for corrosion re-
sistance.

Engineering interpretations

Table 6 lists the soils in the county and describes and
rates selected characteristics of these soils that affect
their use for engineering purposes. The interpretations in
the table are based on soi! test data in table 4, on the
estimate of properties in table 5, and on field experience.
Explanations of the column headings in table 6 are given
in the following paragraphs.

STITABILITY FOR WINTER granINg.— lhe features con-
sidered are those that affect the ease with which the soil
can be moved by construction equipment. Because of wet-
ness, plasticity, or susceptibility to frost action, many of

the soils are not adapted to grading during some of the
winter season. Such soils are rated as poor.

SUSCEPTIBILITY TO FROST AcTION.—Silty and fine sandy
soils that are wet most of the winter and have a readily
available source of water are most susceptible to frost
action. Such soils are rated high.

SUTTARITITY AS A SOURCE oF TopsoiL.—The thickness,
texture, and inherent fertility of the surface layer deter-
mine the snitability of the soil for use as a topdressing
for roadbanks and embankments to promote the growth
of vegetation. Only the surface Iayer of the soil is con-
sidered in this rating, except as otherwise noted.

SUITABILITY AS A SOGRCE OF SAND AND GRAVEL.—The soil
is rated as a possible source of sand and gravel for con-
struction purposes. It should not be assumed that because
a soil is rated good, all areas of the soil can be used for
commercial development for sand or gravel. A soil rated
good has better possibilities for sand or gravel than soils
rated poor or fair.

SUITABILITY AS A SOURCE OF ROADFILL.—Well-graded,
coarse-grained material or mixtures of clay and coarse-
grained material are very desirable for roadfill; plastie
clayey soils, poorly graded silty soils, and organic soils
are low In stability and are undesirable for roadfill. This
column rates the upper 2 to 3 feet (solum) and under-
lying substratum as a source of roadfill material,

Hrisuway rocation.—Features that adversely affect
highway location are shallowness to reck, high water
table, steep slopes, slippage, and flood hazard.

PIPELINE CONSTRUCTION AND MAINTENANCE—eatures
that affect pipelines are depth to hard bedrock, soil sta-
bility, and natural drainage. Corrosion potential is rated
in table 5.

Farar ronns.—Under the “Reservoir area” subheading,
the primary consideration is the soil’s susceptibility to
seepage, but shallowness to bedrock and susceptibility to
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overflow on flood plains also are noted. Under the “Em-
bankment” subheading, the soil is rated according to its
stability and permeability when used in the construction
of pond embankment. The permeability noted in this col-
nmn is for the soil material when compacted at optimum
moisture. The information in this column is also pertinent
to dikes and levecs.

AGRIcTLTURAT, DRATNAGE—The soil features considered
are natural drainage, permeability, and the height of the
water table.

SPRINKIZR IRRIGATION.—The relative ease with which
water normally infiltrates into, percolates through, and
drains from the soil, and the available moisture capacity
of the soil as well as other features also are noted.

TrRrRACES AND pIvERsIons—The slope and erodibility
of the soil are the main considerations. Other soil fea-
tures considered are depth to bedrock and the presence
of a seasonal high water table. Highly erodible soils re-
quire special care in the construction of diversions.

YV arerwats.—The slope and erodibility of the soil are
the main considerations. Depth to rock and a high water
table are noted where applicable.

Many soils are susceptible to slippage, but the most
susceptible are the Brooke, Guernsey, Sces, Upshur, and
Vandalia soils. Also subject to slippage, but to a lesser
degree, are soils of the Ieene, Latham, Westmore,
Woodsfield, and Woolper series. Slippage of these soils

is a very severe hazard to structures, houses, pipelines,
and roads (fig. 11). The hazard of slippage is generally
greatest on the steeper soils.

Steep slopes prevalent throughout the county pose a
special problem to the design of structures in relation
to the control of surface runoff and erosion. The hazard
of erosion on soils that are steep is very severe in con-
struction areas. Flooding is a severe hazard to structures
located on flood plains in the county, especially in the
valley of the Ohio River.

Soils and Land Use Planning

Monroe County is still essentially a rural county, but
the expansion of nonfarm uses of the soils can, in a short
period of time, remove many acres from farm use. Free-
ways and super highways ean displace up to about 50
acres per mile. Shopping centers can easily replace 50 to
100 acres of farmland. These uses permanently remove
soils from farming.

Community planners and industrial users of land gen-
erally look for areas where the soil is snitable and where
costs of development are low. Table 7 provides informa-
tion on the properties of the soils and their effects on
selected nonfarm uses of the Iand. This information can
be useful as a tool or guide for overall land use planning.

Figure 11.—Slippage on Guernsey-Westmore loams, 18 {o 35 percent slopes, moderately eroded. Among the engineering uses for which
slippage is a serious hazard are buildings, roads, and pipelines.
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TABLE 7.—Degree and kind of

[An asterisk in the first column indieates that at least one mapping unit in this series is made up of two or more kinds of seil. The soils in
referring to other series that appear

Boil series and map symbols

Farms
{oultivated crops)

Disposal of
sewage cffluent

Sewage lagoons

|
Building sites
(8 stories or less) ¢

Lawns, landscape
plantings, and golf
fairways

Ashton: AsA_______________

Brooke: BwD2, BwEZ_______

Chagrin: Cguo _ccocnoo .-

Conotton:

For Rarden part of this
unit, see ReD2 in the
Rarden series.

Dekalb:

Gilpin and Dekalb: GdE,
GdG

For both paris.
8Bee footnote at end of table.

Severe: slope;
erosion hazard.

SHght. .. ...

Meoderate:
slope; erosion
hazard.

Severe: slope;
erosion hazard.

Slight____________

Moderate:
drought hazard.,

Moderate: slope;
erosion hazard.

Moderate:
slope; erosion
hazard.

Scvere:  slope;
erosion hazard.

Moderate:
slope; erosion
hazard.

Severe: slope;
erosion hazard.

Severc: slope;
very stony;
erosion hazard.

Severe: subject
to flooding.

Scvere: slow
permeability;
slope; bedrock
at a depth of
114 to 314 feet.

Severe: slow
permeability.
Severe: slow
permeability.
Severe: slope;
slow permea-
bility.
Severe: subject

to flooding.

Slight: possible
pollution of
water supplies.

Severe: slope____

Severe:  slow
permeability.

Severe: slope;
slow permea-
hility.

Severe: depth
to rock is 2 to
314 feet.

Severe: slope_ _._

Severe:  slope;
limited depth
to rock.

Severe: subject
to floeding.

Severe: slope_ . __
Moderate:
slope.
Severe: slope_.__
Severe: slope__ __
Severe: subject
to flooding,
Severe: perme-
able substratum.
Severe: perme-
able sub-

stratum; slope.

Severe: slope.___
Severe:  slope. __.
Severe: slope;

depth to rock
is 2 to 313
feet,

Severc: slope..__

Severc: slope;
pervious
material.

Bevere: subject
to flooding.

Severe:  slope;
possible slip-
page; bedrock
ata depthof 114
to 314 feet.

Moderste:
seasonally high
water table.

Moderate:
slope; seasonally
high water
table,

Severe: slope____

Severe: subject
to fiooding.

Blight.___________
SBevere: slope____
Moderate: slope;

high shrink-
swell potential;
seasonally high
water table.

Severe: slope;
high shrink-
swell potential.

Moderate:

Severe:  depth to
rock is 2 to
314 feet.
Severe: slope.___
Severe:  slope;

limited depth i
to bedroek. ‘

subject to
floeding.

Severe: slope__.__

Meoderate:
seasonally high
water table.

Moderate:
seasonally high
water table;
slope.

Severe: slope_. ___

Moderate:
subject to
Hooding.

Moderate:
drought hazard.

Severe: slope;
drought hazard.

Moderate:
slope; seasonally
high water
table.

Severe: slope .

Moderate:
drought hazard.

Severe: slope____

Severe: slope____
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properties and limitations, and for this reason it is necessary to follow carefully the instruetions for

Streets and Athletic ficlds Parks and Campsites Sanitary
parking Iots and other other extensive land fill Cemeteries
(in subdivisions) intensive play play areas (trench)
aress For tents For trailers

Severe: subject | Moderate: Moderate: Severe: sub- Severe:  sub- Severc: sub- Severs: sub-

to floeding. flooding hazard subject to ject to flood- jeet to flood- jeet to fleod- jeect to flood-
which should flooding. ng. ing. ing. ing.
be evaluated
onsite,

Severa: slope; Severe: slope; Severe: slope.__; Severe: slope; Scvere:  slope; Bevere: slope; Severe: slope;
possible slip- slow perme- slow perme- slow perme- bedrock at a bedrock at a
page. ability. ability. ability. depth of 114 depth of 114

to 31% feet. to 314 feet.

Moderate: Severe: slow Slight___________ Severc: slow Severe: slow Slight___._______ Severe: slow
slope; seasonally permeability. permesbility. permeability, permeability,
high water table.

Beverc: slope_._{ Severe: slow Moderate: Severe: slow Scvere: slow Moderate: Bevere: slow
permeability; slope. permeability, permeability; slope. permeability;
slope. slope. slope.

Severe: slope_..| Severe: slow Severe: slope-._| Severs: slow Sevore: slow Severe: slope___| Severe: slow
permeability ; permeability; permeability; permesbility;
slope. slape. slope. slope.

Bavera: sub- Moderate: Moderate: Bevere: sub- Severc: sub- Severe: sub- Severe: sub-
jeet to flood- flooding subject to jeet to flood- jeot to flood- ject to flood- jeet to food-
ng. hazard, which flooding. ing. ing. ing. ing.

should he
evaluated
onsite.

Blight_ _________ Moderate: Slight._.________ Moderate: Moderate: Severe: perme- | Moderate:
gravelly gravelly gravelly able material; gravelly
surface, surface. surface. possible pollu- surface.

tion of water
supplies.

Severc: slope_ .| Severe: slope___| Severe: slopa___| Severe: slope_ . _| SBevere: slope___| Severe: siope; Severe: slope.

permeabio
material.

Severe: slope_._| Severe: slow Moderate: Severe: slow Severe: slow Moderate: Severe: slow
permeability; slope. permeahility permeability. slope. permeability.
slope.

Severe: slopo._.| Severe: slow Severe: slope___| Severe: slow Severe: slow Severe: slope.__| Severe: slope;
permeability; permeability. permeability ; slow perme-
slope. slope. ability.

Severe: slope._.| Severe: slope.__| Moderate: Moderate: Bevere: slope___| Severe: depth Severe: depth

slope. slope. to rock is 2 to to rock is 2 to
314 fect. 314 feet,
Bevere: slope___| SBevere: slope_._| Severe: slope___! Severc: slope. ..l Bevere: slope...i Severe: slope; Severe: slope;
depth to rock depth to rock
is 2 to 314 is 2 to 314
feet. feet.

Severe: slope.__i Severe: slope___| Severe: slope___| Severe: slope.._| Severe: slope___1 Severe: slope; Severe: slope;

! limited depth limited depth
| to rock. to rock.
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TasLw 7.—Degree and kind of

Soil series and map symbols

Farms
{eultivated ecrops}

Dispesal of
sewage effluent

Bewage lagoons

Building sites
(3 stories or less) !

1

Lawns, landseape
plantings, and golf
fairways

Gilpin-Upshur:
B2:

Gk
Gilpin part. - . ___
Upshur part__.._____
FGRC2 e

For Upshur part of -
this unit, see UpC2
in the Upshur
series.

*GkD, GkD2, GKE2Z,
GkE3, GkG, GkG3, GIE,
GIG, GnE, GnG.

For Upshur part of
these uniis, see
UpD2 and UrC3 in
the Upshur series.

Gilpin-Westmoreland:
GoB2:
Silpin paré o~

Westmoreland part. - -

GoC2:
Gilpin part_ . _.__

Westmorcland part___

GoD?2, GoD3, GoEZ, Got3,
Goz2, GpG:
Gilpin part- - .______

Westmoreland part_

*(Guernsey-Upshur:
GrC2 .
For the Upshur part of
this unit, see UpC2
unit in the Upshur
series.

GrD7?, GrE2, GrG2, GsG,
GuE, GuG.
For the Upshur pari of
these unitsy, see UpD2
in the Upshur series.

See footnote at end of table.

Slight .. ..o ___

=]

Mederate:  ero-
sion hazard.

Moderate:
slope; erosion
hazard.

Severe:  slope;
erosion hazard.

Moderate:  slope;
erosion hazard.

Moderate:  slope;
erosion hazard.

Severe:  slope;
erosion hazard.

Severe: slope;
erosion hazard.

Moderate:  slope;
erosion hazard.

Severe: slope;
eropsion hazard.

Severe: moder-
ately deep to
shale,

Severe: slow
permeability.
Severe: moder-

ately deep to
shale.

Severe: slope;
moderately deep
to rock.

Severe:
moderately
deep to shale.

Moderate:
depth to shale
is 334 to 5 feet.

Severe:
moderately
deep {o shale.

Moderate: slope;
depth to shale
is 3% to 4 feet,

Severe: slope;
moderately
deep to rock.
Severe: slope.__.

HSeverc: slow
permeability.

Severe: slope;
slow perme~
ability.

Severe: moder-
ately deep to
shale.

Moderate:
slope.

Severe: mod-
erately deep to
shale.

Severc: slope;
moderately
deep to rock.

Severe:
moderately
deep to shale.

Moderate:
slope; moderate
permeability.

Severe:
moderately
deep fo shale.

Sovere: slope___.

Scevere:  slope;
moderately
deep to rock.
Severe: slope._. .

slope. —-_

Severe:

Severe: slop€..--

Moderate: mod-
erately deep to
shale.

Moderate: high
shrink-swell
potential.

Moderate: mod-
arately deep to
shale.

Severe: slope.._.

Moderate:
moderately
deep to shale.

Blight ___________

Moderate:
moderately
deep to shale.

Moderate: slope__

Severe: slope___._

Severe: slope.__.

Moderate: slope;
high shrink-
swell potential;
moderately well
drained;
possible
slippage.

Severe: slope;
subjeet to

slippage.

Moderate: mod-
erately deep to
shale.

Moderate: some
clay textures.

Moderate: mod-
erately deep to
ghale.

Severe: slope.___

Moderate:
moderately
deep to shale.

Moderate:
moderately
deep to shale.

Moderate: slope__

Bevere: slope..--

Severe: slope__ ..

Moderate: slope -

Severe: slope;
subject io
slippage.
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Limitation for specified land uses—Continued
| I
Streets and Athletic flelds | Parks and Campsites Sanitary
parking lots and other I other extensive land Ail Cemeteries
(in subdivizions) intensive play play areas {trench)
areas | For tents For trailers

Moderate: Moderate: Moderate: Slight. _____.____ Moderate: Moderate: Moderate:

slope. slope; mod- moderately slope. moderately moderately
crately deep to deep to shale. decp to rock. deep to rock,
shale.

Moderate: Severe: slow Severe: some Severe: some Bevere: some Severc: clay Severe: clay
high shrink- permeability. elay textures. clay textures. clay textures. textures, textures.
swell poten- subject to
tial. cracking. |

Bevere: slope_..| SBeverc: slope_._| Moderate: Moderate: Severe: slope__ | Moderate: Moderate:
slope; moder- slope. slope; mod- slope; moder-
ately deep to erately decp to | ately deep to
shale. rock. rock.

Severe: slope___| Severe: slope___| Severe: slope___ ‘ Beverc: slope___{ Severe: slope___| Severc: slope; Severc: slope.

i moderately
deep to rock.

Moderate: Moderate: Moderate: Slight._ _______ Moderate: Moderate: Moderate:
slepe. slope; moder- moderately slope. moderately moderately

atclly deep to decp to shale. deep to rock. deep to rock.
shale,

Moderate: Moderate: Slight_____._____ Blight_ ... _____ Moderate: Moderate: Slight.
slope. slope. slope. depth to shale

is 3% to 3 feet.

Severc: slope.__| Severe: slope.__| Moderate: Moderate: Bevere: slope._ .| Moderate: Moderate:
slope; moder- slope. slope; moder- moderately
ately deep to ately deep to deep to rock.
shale. rock.

Severe: slope___| SBevere: slope_..| Moderate: Moderate: Severe: slope. | Moderate: Moderate:
slope. slope. slepe; depth to slope.

shale iz 314 to
5 feet,
Severe: slope_..| Severe: slope___| Severe: slope_. | Severe: slope___| Severe: slope-._| Severs: slope: Severe: slope.
moderately
deep to roek.

Severe: slope.__| Severe: slope.._| Severe: slope___| Severe: slope.__| Severe: slope_._| Severe: slope...| Sovere: slope.

Severe: slope; Severe: slope; Moderate: Severe: slow Severe: slope; Severe: clayey Severe: slow
high shrink- slow perme- slope. - permeability. slow perme- texture; permeability.
swell ability., ability. subject to
potential; cracking and
possible seepage.
slippage.

Severe: slope; Severe: slope; Severe: slope.__.| Severs: slope; Severe: slope; Severe: slope: Severe: slope;
high shrink- slow perme- slow perme- slow perme- elayey slow perme-
swell ability; abifity. ability. textures. ability.
potential; subject to
subjeet to slippage. ‘ |

| slippagoe.
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TasLE 7.—Degree and kind of

Soil series and map symbols

Farms
{eultivated crops)

Disposal of
sewage cfiluent

Sewage lagoons

Building sites
(3 stories or less) !

Lawns, landscape
plantings, and goif
fairways

{(Juernsey-Westmore:
GwC2:
Guernsey part. . __..___

Westmore part._____.

GwD?2, GwE2, GwE3,
GwG2:
Grmernsey part. - _____

Westmore part._ ...

*(Juzllied land, Gilpin-Upshur
material: Gy.

Gullied land o variable
to rate. For Gilpin
part, see Gilpin part
in unit GoD2, under
Gilpin-Westmoreland.
For Upshur part, sce
UrD3, under Upshur.

Hackers: HeB______. .-
Hartshorn: He, Hrooo____ .-
Huntington: Hu__ ...~
Kecne:
KeB_ -
KeCZ_ o oo

See footnote at end of table,

Moderate: slope;
erosion hazard.

Moderate slope;
erosion hazard.

Scvere:  slope;
erosion hazard.

Bevere: slope;
erosion hazard.

Moderate: slope;
arosion hazard.

Severe: slow
permeability.

Severe:  slow
permeability.

Severe: slope;
slow permea-
bility.

Severe:  slope;
slow permea-
bility.

Severe: subject
to flooding.

Severe:  subject
to flooding.

Severe: subject
to fooding.

Severe: slow
permeahilify,

Bevere: slow
permeahility.

Severe: slope._...
Severe:  slope___.
Severe:  slope_ - __
Severe: slope_.___
Severe:  subjeect

to flooding.

Severe: subject
to floeding.
Severe: subject
to flooding.
Moderate:
slope.
Severe: slope__.._

Moderate: slopc;
high shrink-
swell potential;
moderately well
drained; pos-
sible slippage.

Moderate: slope;
high shrink-
swell potential.

Severc: slope;
subject to
slippage.

Bevere: slope....

Severe: subject
to fiooding.

Hevere: subject

to flooding.

Severe: subjcet
to flooding.

Moderate: mod-
erately well
drained; high
shrink-swell po-
tential.

Moderate: slope;
moderately welt
drained; high
shrink-swell po-
tential.

Moderate: slope._..

Moderate: slope__.

Severe: slope;
sthject fo
slippage.

Severe: slope;
erosion.

Severe:  subject
to flooding.

BSevere:  subjeet
to flooding.

Severe: subject
to flooding.

Moderate:
fertility.

low

Moderate: slope;
low fertility.
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tial.

464-375-—74

3

depth to shale
is 3% to 5 fect.

Streets and Athletic fields Parks and Campsites Sanitary
parking lots and other other extensive land fill Cemeteries
(in subdivisions) intensive play play areas (trench)
areas For tents For trailers

Severe: slope; Bevere: slope; Moderate: SBevere: slow Severe: slope; Severe: clayey | Severe: slow
high shrink- slow permea- slope. permeability. slow permea- texture; sub- permeability.
swell potential; bility. bility, jeet to erack-
possible ing and
slippage. scepage.

Bevere: siope._.| Severe: slope; Moderate: Severe: slow Severe: slope; Moderate: Bevere: slow
slow permea- slope. permeability. slow permea~ slope. permeability.
bility. bility.

Severe: slope; Severe: slope; Severe: slope._.| Severe: slope; Bevere: slope; Severe: slope; Severe: slope;
high shrink- slow permea- slow permea- slow permea- clayey tex- slow permea-
swell poten- bility; subject hility. bility. tures. bility,
tial; subject to slippage.
to slippage.

Severe: slope; Severe: slope; Severe: slope___| Severe: sglope; Severe: slope; Bevere: slope___| Severe: slope;
possible slow permea- slow permea- slow permea- slow permesa-
slippage. bility. bility. bility. bility.

Severe: sub- Severe: flood- Moderate: Severe: subject | Severe: subject | Severe: subject | Severe: subject
ject to flood- ing hazard, subject to to flooding. to flooding. to flooding. to floeding,
ing. which should flooding.

be evaluated
onsite,

Severe: subject ! Severe: flooding | Moderate: Severe: subjeet | Severe: subject ; Severe: subject | Severe: subject
to flooding, hazard, which subject to to flooding, to flooding. to fiooding. to flocding.

should be flooding.
evaluated

onsite; Hr is

somewhat

poorly drained.

Savere: subject | Severe: flooding | Moderate: Severs: subject | Severe: subject | Severe: subject | Severe: subjeet

to flooding. hazard, which subjeect to to flooding. to flooding, to flooding. to flooding.
should he flooding.
evaluated
onsite,

Moderate: Severe: slow Slight. . _________ Sovere: slow Severe: slow Moderate: some | Severe: slow
slope; high permeability. permeability. permeability. clayey layers; permeability.
shrink-swell depth to shale
potential, ig 3% to 5 feet.

Severe: slope; SBevere: slope; Moderate: Severe: slow Bevere: slope; Moderate: Severa: slow
high shrink- slow permea- slope. permeability, slow permea- slope; some permeability.
swell poten- bility. bility. clayey layers;
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TABLE 7.—Degree and kind of

Soil series and map symbols

Farms

Disposal of

Sewage lagoons

Building sites

Lawns, landscape
plantings, and golf

{cultivated crops) sewage effluent {3 stories or less) 1 fairways

#Keene-Latham: KiD2.____._ Severe: slope; Severe: slope; Severe: slope....| Severe: high Severe: slope..._

For Latham part of this erosion hazard. glow permea- shrink-swell po-
unit, see LdE2 in the bility. tential; possible
Latham series. slippage.
#Tatham-Keene: LJEZ_______i Severe: slope; Severe: slops; Severe: slope..-.| Severe: high Severe: slope____
For Keene part of this erosion hazard. slow permea- shrink-swell po-
unit, see KiD2 in the bility. tential; subject
Keene series. to slippage.

Lindside: Lho ... Slight_ .- Severe: subject Severe: subject Severe: subject Severs: subject
to flooding. to Hooding. to flooding. to flooding.

Made land: Ma.

Propertics too variable for
reliable evaluation.
Onsite investigation
required.

Newark: Nn.o_._ . ___.__._ Slight o ____.- Severe: subject Severe: subject Severe: subject Severe: subject
to flooding. to flooding. to flooding. to flooding.

#*Rnrden-Coolville: ReD2..___| Severe: slope; Severe: slow Severe: slope.__.| Severe: slope; Severe: slope_.__

For Coolville part of this erosion hazard. permeability. high shrink-
unit, sce CrD02 in the swell potential.
Coolvilie series.

Seiotoville: SeBo o on-- Shight._______.--- Severe: moder- Slight to moder- Moderate: mod- | Moderate: mod-
ately slow ate: moderate erately well erately well
permeability. on slopes drained. drained.

greater than 2
percent,

Sees-Woolper: SsD, SsE._._. Severe: slope; Severe: slope; Hevere: slope___.| Severe: slope; Severe: slope__.._

For both parts. erosion hazard. slow permea- subject to

bility. slippage.

Strip mine spoils:  St.

Properties too variable for
reliable evaluation.

Onsite investigation
reguired.

Upshur:

UpC2, UrC3 . Severe: slope; Severe: slow Severe: slope___.] Beverc: high HSevere: clay

ercsion hazard. permeability. shrink-swell textures in
potential; subsoil.
subjeet to
slippage.

UpDg, UrD3 = Severe: slope; Severe: slope; Severe: slope-___| Severe: slape; Severe: slope;

erosion hagard. slow permea- high shrink- clay textures.
bility. swell potential;
subject to
slippage.
Vandalia: VabD____ . ________ Severs: slope; Severa: slope; Severe: slope.._.| Severc: slope; Severe: slope.___
erosion hazard. slow permea- subject to
bility. slippage.

Vandalia-Sees: VdFE, VsE2____| Severe: slope; Severe: slope; Severe: slope___.| Severe: slope; Severe: slope. . ._

For both parts. erosion hazard. slow permea- subject to

bility. slippage.

See footnote at end of table,
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swell poten-
tial; subject
to slippage,

SBevera:  slope;
subjeet o
stippage.

Severe: slope;
subject to
slippage.

bility.

Severe: slope;
slow permea-
Bility.

Severe: slope;
slow permea-
hility.

Severe: slope;
clay textures
in subscil.

Severe: slope;
clay textures
in subsoil,

slow permea-
hility.

Severe: slope;
slow permesa-
bility.

Severs: slope;
slow permea-
bility,

slow permea-
bility.

Severe: siope;
slow permea-
bility.

Hevere: slope;
slow permea-
hility.

Severe: slope;
clay textures
in subsoil.

Severe: slope;
clay textures

in subsoil.

Streets and Athletic fields Parks and Campsites Sanitary
parking lots and other other extensive land fill Cemeteries
{in subdivisions) intensive play play areas {trench)
areas For tents For trailers

Severe: slope; Severe: slope; Severe: slope..._[ Severe: slope; Severe: slope; Severe: slope--_| Severe: slope;
high shrink- slow permea- slow permesa- slow permea- slow permea-
swell poten- bility. bility. bility. bility.
tial; possible
slippage.

Severe: slope; Bevere: slow Severe: slope___| Severe: slope; Bevere: slope; Severe: slope___| Severe: slope;
high shrink- permeability. slow permea- slow permea- slow permea-
swell poten- bility. bility. bility.
tial; subject
to slippage.

Severe: subjoct | SBevere: fooding | Moderate: sub- | Severe: subject | Severe: subject | Severe: subject | Severe: subject
to flooding. hazard, which ject to flood- to flooding. to flcoding, to flooding, to floeding.

should be eval- ing.
uated onsite.

Severe: subject | Severe: subject | Moderate: sub- | Severe: subject | Severe: subject | Severe: subject | Severe: subject
to flooding. to flooding; jeet to fooding to flooding. to flooding. to flooding; to flooding.

somewhat seasonal high
poorly drained. water table.

Bevere: slope.__| Severe: slope; Severe: slope.._| Severe: slope; Severe: slope; Severe: slope_-_| Severe: slope;
slow permea- slow permea- slow permea- slow permea-
bility. bility. bility. hitity.

Blight to moder- | Moderate: Shight_ . ______ Moderate: Moderate: Moderate: Moderate:
erate: moder- slope; moder- moderately slope; moder- moderately moderately
ate on slopes ately slow slow permea- ately slow well drained. slow permen-
greater than 2 permeability. bility. permesability. bility.
percent.

Severe: slope; Bevere: slope; Severe: slope___] Bevere: slope; Severe: slope; Bevere: slope; Severe: slope;
subjeect to slow permes- slow permes- slow permea- gome clayoy slow permea-
slippage. bility. biity. bility. textures. bility.

Severe: slope; Bevere: slops; Bevere: clay Bevere: clay Severe: siope; SBevere: clay Severe: slope;
high shrink- slow permea- textures, textures; slow clay textures: textures. clay textures;
swell poten- hility. permeability. slow permea- slow permea-
tial; subject bility. bility.
to slippage.

Severe: slope; Severe: slope; Severe: slope; Severe: slope; Severe: slope; Severe: slope; Severe: slope;
high shrink- slow permea- clay texture. elay texture; clay texture; clay texture. clay texfures;

slow permea~
bility.

SBevere: slope;
glow permea-
hility.

Severe: slope;
slow permea-
bility.
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TasLE 7.—Degree and kind of

Lawns, landscape
Soil series and map symbols Farms Disposal of Sewage lagoons Building sites plantings, and golf
(cultivated crops) sewage effluent (3 stories or less) ! fairways
Weliston:
WhB2 . - Slight._____.__._._ Moderate: depth | Moderate: slope; | Slight. ... Moderate: slope_.
to bedrock is moderate per-
3¥4:to 5 feet. meability.
WhC2 oo Moderate: slope; | Moderate: slope; | Severe: slope....| Moderate: slope.. Moderate: slope_
erosion hazard. depth o bed-
roek is 314.to0 D
feet.
WhD 2 o e Severe: slope; Severe: slope..__| Severe: slope_.__| Severe: slope..__| Severe: slope.._.
erosion hazard.
*Westmore.
See Guernsey scries.
*Westmoreland.
See Gilpin series.
Wheeling:
WA e Slight_____ .. e.oo Slight: severe Moderate: Slight: severc Slight: severe
if subject to moderate if subject to if subject to
flooding. permeability; flooding. flooding.
severe if subject
to flooding.
W B e Slight .. ._oo__.__. Slight: severe Moderate: Slight: | severe Slight: severe
if subject to slope; severe if subject to if subject to
flooding. if subject to flopding. flooding.
flooding.
WrC2 .- Moderate: Moderate: Severe: slope; Moderate: Moderate:
slope; erosion slope; severe gubject to slope; severe slope; severe
hazard. if subject to fleoding. if subject to if subject to
floodiag, flooding. flooding.
Woodsfield:
WEB e Shight_ ... .aoo- Severe: slow Moderate: Slight: high Slight. oo __
permeability. slope. shrink-gwell
potential,
WG o iane——mm Moderate: Severe: slow Scvere: slope__..| Moderate: Moderate:
slope; erosion permeability. slope; high slope.
hazard. shrink-swell
potential.
WD 2 e Severe: slope; Severe: slope; Severe: slope_...| Severe: slope; Severe: slope-__.
erosion hazard. permeability. high shrink-
swell potential;
possible
glippage.
Woolper: WxBo oo ____ Slight_ .- Severs:  moder- Moderate: Slight: flooding Blight. .. _--_--
ately slow per- slope; flooding hazard, which
meability; hazard, which shouid be
flooding hazard, should be evaluated
which should evaluated onsite.
be evaluated onsite.
ansite.

See footnote at end of table,
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Streets and Athletic ficlds Parks and Campsites Sanitary
parking lots and other other extensive land £11 Cemeteries
(in subdivisions) intensive play play areas (trench)
areas For tents For trailers

Moderate: Moderate: Slight___________ Slight __________ Moderate: Moderate: Slight.

slope. slope. slope. depth to bed-
roek is 314 to
5 feet.
Severe: slope___! Severe: slope___| Moderate: Moderate: Severe: slope_ | Moderate: Moderate:
slope. slope. siope; depth sfope.
to pedrock is
314 to 5 feet.

Scvere; slope.__[ Severe: slope | Severe: slepe___| Severe: slope | Severe: slope___| Sevore: slope___| Severe: slope.

Blight: severe Slight: severe Blight.________ __| Slight: severe Blight: severe Severe: pogsible | Slight: per-
if subject to if subject to if subjeet to if subject to pellution of vious
fiooding, flooding. flooding. flooding, ground water; substrata;

pervious severe if
substrata. subject to
flooding.

Moderate: Moderate: Slight . _______ Slight: severc Moderate: Severe: Slight: severe
slope; severe slope; severe if subject to slope; severe pervious if subject to
if subject to if subject to flooding. if subject to substrata,; flooding.
flooding. Heoding. flooding. possible

pollution of
ground water.

Bevere: slope; SBevere: slope; Moderate: Mnderate: SBevere: slope; Severe: Moderate:
subject to subject to slope. slope: severe subject to possible slope; severe
flooding. flooding. if subjeet to flooding. pollution of if subject to

flooding. ground watcer; flooding,
pervious
substrata.

Moderate: Severe: slow Slight.__________ Severe: slow Severe: slow Severe: clay Severe: slow
slope; high permeability. permeability. permeability. texture in permeability.
shrink-swell subsoil,
potential.

Severe: slope; | Bevere: slope; Moderate: Severe: siow Severe: slope; Severe: clay Severe: slow
high shrink- slow permea- slope. permesability, slow permea- texture in permeability.
swell poten- bility, bility. subsoil.
tial.

Bevere: slope; Severe: slope; Severc: slope.._| Severc: slope; Severe: slope; Severe: slope; Severe: slope;
high shrink- slow permea- slow permea- siow permica- clay textures slow permea-
swell poten- bility, hility. bility. in subsoil bility.
tial; possible
slippage,

Moderate: Moderate: Slight.__________ Moderate: Moderate: Slight______.____ Rlight: flood-
siope; fooding slope; moder- moderately slope; moder- ing hazard,
hazard, which ately slow slow permea- ately slow which should
should be permeability; hility; flooding permesahility; be evaluated
evaluated flooding haz- hazard, which flooding hasz- onsite.
onsite. ard, which should be ard, which

should be evaluaied should be
evaluated ongite. evaluated
onsite. onsite.
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TasLE 7.—Degree and kind of

Soil series and map symbols

Farms

Disposal of

Sewage lagoons

Building sites

Lawns, landscape
plantings, and golf

{(cultivated crops) sewage effluent (3 stories or less) ¢ fairways
Woolper and Sees: WyC_____ Moderate: slope; | Severe: moder- Severe: slope.-__| Moderate: slope; | Moderate: slope..
For hoth parts. erosion hazard. ately stow possible slip-
permeability; page; fooding
flooding hazard, hazard, which
which should shouid be
he evaluated evaluated
phsite. onsite.
Zanesville:
In8, ZnB2_ _ . ______ Slight.___...__.__ Severe: slow Moderate: slope._| Moderate: mod- | Moderate: meod-
permeahility. erately welb erately well
drained. drained.
ZnC, ZnC2_____.__._____ Moderate: slope; | Severe: slow Severe: slope____| Moderate: slope; | Moderate: slope;
erosion hazard, permeability. moderately well moderately weli
drained. drained.
ZnD2 o _ Severc: slope; Severe: slope; Severe: slope____| Severe: slope_.__} Severe: slope____
erosion hazard. slow permea-
bility.
#Zanesville-Woodsficld:
ZoB, ZoB2______________ Slight_ .. ____.__ Severe: slow Moderate: slope._| Moderate: mod- | Moderate: meod-
For Woodsfield part permeability. erately well erately well
of these units, sce drained. drained,
WiB in the
Woodsfield series.
ZoC, ZoC2 . Modorate: slope; | Severe: slow Severe: slope.__.} Moderate: slope; | Moderate: slope;
For Woodsfield part erosion hazard. permeahility. moderately well moderately well
of these units, see drained. drained.
WiD2 in the
Woodsfield series.
ZoD2 o L Severe: slope; Severe: slope; Severe: slope....| Severe: slope.__| Severe: slope___.._

For Woodsfield part
of this unit, see
W1iD2 in the
Woodsfield series.

erosion hazard.

slow permea-
bility.

1 Algo applies to small industrial, institutional, and commercial siructures.
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slow permea-
bility.

slow permen~
bility.

slow permea-
bility.

Streets and Afhletic fields Parks and Campsites Sanitary
parking lots and other other extensive land fill Cemeteries
(in subdivisions) intensive play play areas (trench)
areas For tents For trailers

Severs: slope; Severe: slope.__| Moderate: Moderate: Severe: slope.._.; Moderate: Moderate:
possible slip- siope. moderately slope. siope.
page. slow permea-

bility; slope.

Moderate: Severe: glow Slight. ... . _.___ Severe: slow Severe: slow Moderate: Severe: slow
slope; moder- permeability. permeability. permeability., depth to bed- permeability.,
ately well rock is 4 to
drained. 524 feet; mod-

erately well
drained.

Severe: slope__.| Severe: slope; Moderate: Severe: slow Severe: slope; Moderate: Severe: slow
slow permea- slape, permesbility. slow permes- depth to bed- permeability.
hility. bility. rock is 4 to

514 feet; slope;
maoderately
well drained.

Severe: slope___| Severe: slope; Severe: slope...| Severe: slope; Severs: slope; Severe: slope_._| Severe: slope;
slow permea- slow permea- slow permea- slow permea-
bility. bility. bility. bility,

Moderate: Severe: slope; Stight oo e aa SBevere: slow Severe: slow Moderate: Severe: slow
moderately moderately permeability. permeability. depth to bed- permeability.
well drained. well drained. roek is 4 to

514 feet; mod-
erately well
drained.

Severe: slope.__| Severe: slope; Moderate: Severe: slow Severe: slope; Moderate: Severe: siow
slow permea- slope. permeability. slow permea- depth to bed- permeability.
bility. bility. rock is 4 to

514 feet; slope;
moderately
well drained.
Severs: slope._.| Severe: slope; BSevere: slope.__| Severe: slope; Severe: slope; Severe: slope.__| Severe: slope;

slow permea-
bility.
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Table 7 gives the estimated degree and kinds of limita-
tions of soils for some selected land uses. Knowledgeable
alternatives can be developed as a basis for long-range
planning and zoning. It must be recognized that exten-
sive manipulation of the soil will alter some of ifs nat-
ural properties. In areas where there have been exfensive
cutting and filling operations, the ratings for some uses
will no longer apply.

Any one particular soil property may impose a degree
of limitation for a specified land use. This same soil prop-
erty can be more or less limiting when considering some
other specified land use. To provide a comparative scale,
the estimated degree of limitation for each soil and speci-
fied land use is given as slight, moderate, and severe. A
rating of slight indicates that the soil presents no impor-
tant limitation to the specified use. A rating of moderate
shows that the soil presents some limitations to the speci-
fied use. These limitations need to be recognized, but they
generally can be overcome. A rating of severe indicates
that the soil presents serious problems to the specific nse,
and the problems are difficult and costly to overcome.

Fanars.—Much of the rural land in Monroe County is
in farm use. In table 7 the soils have been rated for their
suitability for cultivated field crops. The degree of limita-
tion is based on the hazards to cropping, such as slope,
erosion, wetness, droughtiness, and stoniness. Farming is
rated on this table to ald land-use planners when they are
considering farming as a sound land nse.

DIsPosSAL OF SEWAGE EFFLUENT.—Soil properties impor-
tant to the installation and operation of septic tank dis-
posal fields include permeability, depth to rock, slope,
natural drainage (water table level), and the hazard of
floodling. Permenbility of each soil has been estimated and
is shown in table 5. If filter fields for septic tanks are
located where slopes are more than 12 percent, erosion
and seepage downslope can be a problem, or the soil
might become unstable when saturated. A limitation 1s
imposed by a restrictive layer, such as solid bedrock, a
dense fragipan, or a layer of clay that interferes with
adequate filtration and the movement of the effluent from
the soil. Some soils in the county have a gravelly and
sandy substratum or are underlaln by creviced bedrock
through which efffuent that is inadequately filtered can
contaminate ground water or nearby springs, lakes, or
streams. Before a septic tank system is installed, an in-
vestigation should be made at the proposed site to deter-
mine the limitations of the soil.

SEwAGE LagooNs.— These shallow ponds are built to
dispose of sewage through oxidation. They may be needed
in an area if septic tanks or a central sewage system is
not practical. Among the features that control the degree
of limitation are the hazard of flooding, degree of slope,
depth to rock, and permeahility.

Bumor~e srres—These locations are for homes of
three stories or less that have a basement, but the ratings
also apply to sites for small industrial, commercial, and
institutional buildings. Some of the acreage taken from
farming is being converted to new residential develop-
ments. These areas generally surround pregent urban
areas. Individual houses or small groups of houses are
also being built throughout the county.

Soil properties and some related site characteristics
that influence the ratings include depth to bedrock, slope,
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natural drainage, hazard of flooding, hazard of slippage,
and surface stoniness or rockiness. The method of sewage
disposal is not considered in the homesite location column.
Soils subject to flooding have severe limitations as sifes
for permanently used structures. Although flooding may
be infrequent, it is costly when it does occur.

LAWNS, LANDSCAPE PLANTINGS, AND GOLF FAIRWAYS.—-
Some soils in the county are suitable sources of topsoil.
This is noted in table 6 1n the engineering section of this
survey. During the process of construction, the upper foot
of natural surface soil can be scalped and pushed aside
into a stockpile. After grading has been completed, the
natural surface soil can then be redistributed over the
area. This provides a good rooting zone for lawns, flow-
ers, shrubs, and trees. The natural surface soil in areas
being developed for streets can also be preserved in a like
manmer and used to improve other areas where it is most
needed.

Among the soil properties that determine whether a
zood lawn or golf fairway can be established are natural
drainage, degree of slope, depth to bedrock, texture of the
surface soil, stoniness and rockiness, and hazard of flood-
ing.

SrrerTs AND PaREING Lots.—The soil ratings are ap-
plicable to streets and parking lots in subdivisions that
are mot subject to continual heavy traffic. Soil character-
isties that affect this use include drainage, slope, depth
to rock, hazard of flooding, hazard of slippage, and stoni-
ness or rockiness. In subdivigions, soils that have slopes
over 6 percent are rated severe. Tables 8 and 4 in the
engineering section give other information about the soils
that are important for streets and parking lots. The de-
gree of slope that should be designed for the side of cuts
and fills depends on the erodibility of the soil and its
suitability for close-growing vegetation.

The use and development of recreation areas is becom-
ing increasingly important in Monroe County. Poten-
tially, all the soils of the ecounty are suitable for one or
more kinds of recreational development. Soils on flood
plains have excellent potential as recreation areas because
they generally occur in long, winding areas along streams
and adjacent scenic hills. Use of these soils for homes,
highways, and most other nonfarm uses is severely lim-
ited by the hazard of flooding. In addition, construction
in these areas may hold hack the natural flow of flood-
water. Among the recreational facilities that can be de-
veloped safely on flood plains are play areas such as ball
diamonds, pienic areas, tennis courts, and others that are
not subject to permanent costly damage by floodwater.
Local flood frequencies and severity should be determined
before recreational faeilities are constructed on soils sub-
ject to flooding.

ATIILETIC FIELDS AND OTHER TNTENSIVE PLAY AREAS.—
These arcas are fairly small tracts used for baseball,
football, tennis, volleyball, badminton, and other sports.
Because the areas must be nearly level, considerable shap-
ing may be needed. Consequently, slopes greater than 2
percent are a limitation. The criteria for rating athletic
fields include permeability, slope, depth to rock, natural
drainage, and texture of the surface layer.

PARKS AND OTITER EXTENSIVE PLAY AREAS.—These areas
can be located on many kinds of soil. Areas consisting of
several different soils provide a variety of wildlife and
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natural vegetation. Considered in rating the soils for
picnicking, related hiking, study of nature, and similar
uses are degree of slope, texture of the surface soil, nat-
ural drainage, stoniness, and hazard of flooding. Paths
in pienic and play areas should be constructed and main-
tained in a way that helps control erosion.

Campsrtes—Campsites for tenis should be located in
areas where the landscape is attractive, where trafficability
is good, and where grasses and trees grow well. Slopes
of over 12 percent generally are poorly suited for tent
campsites, and slopeg over 6 percent are poorly suited for
trailer sites. Soils that are firm when meoist and non-
sticky when wet are desirable. Other soil properties that
influence the rating for campsites are texture of the sur-
face layer, permeability, and stoniness.

SANITARY LAND FILL—In considering the use of soils
for sanitary land fill, the depth to underlying rock is
especially important. The most favorable soils for the
trench type of sanitary land fill are those underlain with
unconsolidated material that is slowly permeable. Among
the soil features that limit use for this purpose are shal-
lowness to bedrock, clayey texture, excessive wetness,
rapid permeability, steep slopes, and the hazard of flood-
ing.

CexerErRiEs—Coensidered in rating the soils for ceme-
teries are depth to hard or rippable bedrock, slope, per-
meability, and hazard of flooding. Texture of the surface
Iayer is important in order to maintain a good vegetative
cover.

The installation and maintenance of utility lines is af-
fected by soil properties, but this use is not rated in table
T. Depth to bedrock, natural drainage, water fable char-
acteristics, and corrosion potential are among the impor-
tant properties affecting the maintenance of utilities. The
corrosion potential of the soils in the county is rated in
table 5. The establishment, control, and maintenance of
vegetation on utility rights-of-way are also related to soil
properties.

Descriptions of the Soils

In this section the soils of Monroe County are described
in detail. The soil series are deseribed, and the mapping
units in that series are described. Thus, to get full in-
formation on any one mapping unit, it is necessary to
read both the description of that unit and the description
of the soil series to which the unit belongs.

Each series description contains a short narrative of a
soll profile considered representative of the series and a
much more detailed description of the same profile that
scientists, engineers, and others can use in making highly
technical interpretations. The colors described are for
moist soils, unless otherwise noted. Soil materials that
have a Munsell color value of 4 or more are considered
light colored; those that have a color value of less than
4 are considered dark colored. Many of the terms used In
describing soil series and mapping units are defined in
the Glossary, and others are defined in the section “How
This Survey Was Made.”

The approximate acreage and proportionate extent of
the soils are shown in table 8. The “Guide to Mapping
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Units” lists the mapping units of the county and shows
the capability unit and woodland suitability group in
which each mapping unit has been placed, and the page
where each is described. )

Throughout much of the county, soils of more than one
series are together in such intricate patterns that it is
impractical to map them separately at the scale used.
Also, it is generally impractical to use and manage these
goils differently. The dominant soils in an area are
mapped together as a soil complex. Some examples of
mapping units that are soil complexes are: Gilpin-Up-
shur complex, 12 to 18 percent slopes, moderately eroded;
Gilpin-Westmoreland silt Joams, 2 to 6 percent slopes,
moderately eroded; and Gilpin-Westmoreland silt loams,
12 to 18 percent slopes, moderately eroded.

In a few areas, soils of more than one series could be
delineated individually, but are mapped in one unit be-
cause, for the purpose of the soil survey, there is little
value in mapping them separately. These soils are
mapped as undifferentiated groups. An example of a
mapping unit that is an undifferentiated group 1s Gilpin
and Dekalb very stony soils, 12 to 35 percent slopes.

Ashton Series

The Ashton series consists of desp, nearly level, well-
drained soils that have a loamy surface layer. These soils
are on high bottoms along Sunfish Creek from Claring-
ton to about 3 miles above Cameron. These high bottoms
range from 2 to 8 feet above the lower Ievel flood plains.
Ashton soils formed in water-deposited materials that
were washed from uplands underlain mainly by lime-
stone, siftstone, shale, and sandstone. They are subject o
occasional flooding of short duration.

A representative Ashton soil that is cultivated has a
dark-brown silt loam surface layer about 8 inches thick.
This layer is friable and easy to work. The upper part
of the subsoil, to a depth of 17 inches, is dark yellowish-
brown sitt loam. The middle part is brown to dark-brown
silty elay loam and silt loam. Below a depth of 44 inches,
the subsoill is loam to clay loam. Below the subsoil, be-
tween depths of 58 to 95 inches, is mottled brown to dark-
brown loam to clay loam and dark grayish-brown sandy
clay loam. Loose sand and gravel is at depths below 95
inches.

Ashton soils are generally loamy throughout, but they
have a higher clay content in the subsoil than in the sur-
face layer. Water and air readily move through the soils,
but drainage is not excessive. Permeability is moderate.
Most areas of Ashton soils in this county can be expected
o be flooded two or three times in a 10-year period. The
rooting zone is deep, and the available moisture capacity
is high. Natural fertility is high, and reaction in the
rooting zone is medium acid to neutral.

Ashton soils are well suited to cultivated crops and are
used mostly for those crops. ‘

Representative profile of Ashton silt loam, 0 to 3 per-
cent slopes, in a cultivated field 114 miles west of Cam-
eron along Sunfish Creek:

Ap—0 to 8 inches, dark-brown (10YR 3/3) silt loam; weak,

fine and medinm, granular structure; friable; many
roois; neutral; abrupt, smooth boundary.
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Tasrw 8.—Approximoie acreage and proportionate extent of the soils

Boil Acres | Percent Soil Acres | Percent
Ashton silt loam, 0 to 3 percent slopes. _______ 162 0.1 | Guernsey-Upshur complex, 18 to 70 percent
Brooke silty clay leam, 12 to 18 percent slopes, slopes, landslip_ . ... ... _____ _____ 5, 323 1.8
moderately eroded __ . ____ ... ____..a- 221 .1 |} Guernsey-Upshur complex, steep, benched__.___ 245 .1
Brooke silty clay loam, 18 to 35 pereent slopes, Guernsey- Upshur complex, very steep, benched._ 255 .1
moderately eroded . _____________ 577 . 2 || Guernsey-Westmore silt loams, 6 to 12 percent
Captina silt loam, 2 to 6 percent slopes________ 235 .1 slopes, moderately eroded . _ . ______________ 403 .2
Captina silt loam, 6 to 12 percent slopes, mod- Guernsey-Westmore silt loams, 12 to 18 percent
erately eroded . ______________________ 588 .2 slopes, moderately eroded . _ __ . ________.___ 4, 682 1.6
Capiina silt loam, 12 to 18 percent slopes, mod- Guernsey-Westmore silt loams, 18 to 35 pereent
erately eroded._ . ._ e 304 .1 slopes, moderately eroded . ______________. 11, 667 4.0
Chagrinsilt loam____________ . _____________. 6, 720 2. 8 || Guernsey-Westmore silt loams, 18 to 35 percent
Conotton gravelly loam, 0 to 2 percent slopes_ ... 108 &) slopes, severely eroded __ __________________ 422 .1
Conotton gravelly loam, 6 to 18 percent slopes__ 96 (1) || Guernsey-Westmore silt loams, 35 to 70 percent
Coolville-Rarden silt Ioams, 6 to 12 percent slopes, moderately eroded _ . _______________ 9, 008 3.1
slopes, moderately eroded . ____._____ 241 .1 || Gullied Iand, Gilpin-Upshur material_________ 354 .1
Coolville-Rarden silt loams, 12 to 18 percent Hackers silt loam, 8 to 8 percent slopes___ ____ 208 .1
slopes, moderately eroded._______ . ___.____ 158 M || Hartshorn silt loam____ _____________________ 3,672 L3
Dekalb loam, 6toe 12 percent slopes, moderately Hartshorn silt loam, wet variant_ _ ___________ 424 .2
eroded _ _ __ __ e 110 M || Huntington silé loam______ . ______________ 1, 320 .5
Dekalb loam, 1210 18 percent slopes, moderately Keene silt loam, 2 to 6 percent slopes.________ 107 O]
eroded _ _ e 364 . 11 Keene silt loam, 6 to 12 percent slopes, mod-
Delkalb loam, 18 to 35 percent slopes, moderately erately eroded . _ . . .__ 552 L2
eroded . __ 1, 109 . 4 || Keene-Latham silt loams, 12 to 18 percent slopes,
Gilpin and Dekalb very stony soils, 12 to 35 per- moderately ereded .. ________________ 720 .3
cent slopes. . 266 . 1 || Latham-Keene silt loams, 18 {o 35 percent
Gilpin and Dekalb very stony soils, 35 o 70 per- slopes, moderately eroded._ .. ____________ 135 0]
eent slopes. ..o e 4, 426 1.5 || Lindside silt loam_ _ ________ . __ . ____________ 1,618 .6
Gilpin-Upshur eomplex, 2 to 6 percent slopes, Made land_ L. 1,614 .6
moderately eroded___________.__._________ 282 L1 Newarksiltloam._ ... _____.______.______ 1, 106 4
Gilpin-Upshur complex, 6 to 12 percent slopes, Rarden-Coolville silt loams, 12 to 18 percent
moderately eroded___ . __.__._________.___ 3, 611 1.2 slopes, moderately eroded . _ __ .. ___._.__._ 330 .1
Gilpin-Upshur complex, 12 to 18 percent slopes__ 916 . 3 || Sciotoville silt loam, 0 to 4 percent slopes___ ___ 324 .1
Gilpin-Upshur complex, 2 to 18 percent slopes, SBees-Woolper silt loams, 12 to 18 percent slopes. 505 .2
moderately eroded .. __ . ________.__ 14, 027 4. 8 || Sees-Woolper silt loams, 18 to 35 percent slopes_| 1, 997 T
Gilpin-Upshur complex, 18 to 35 percent slopes, Strip mine spoils_ __ . ________________ 33 {1}
moderately evoded. . _____________________ 42,725 14, 6 || Upshur silt loam, 6 to 12 percent slopes, moder-
Gilpin-Upshur complex, 18 to 35 percent slopes, ately eroded _ __ __________ o ____ 301 .1
severely eroded . ________________._____ 3, 820 1. 3 || Upshur silt loam, 12 to 18 percent slopes,
Gilpin-Upshur complex, 35 to 70 pereent slopes_| 40, 938 141 moderately eroded________ ... _____._ 244 .1
Gilpin-Upshur eomplex, 35 to 70 percent siopes, Upshur clay, 6 to 12 percent slopes, severely
severelyeroded.__ . . . . ... ____ 768 .3 eroded. ... . ___ . _________________ 247 .1
Gilpin-Upshur complex, steep, benched .. ___. 185 . 1 || Upshur clay, 12 to 18 percent slopes, severely
Gilpin-Upshur complex, very steep, benched___| 1,937 .7 eroded_ _ . .. . 1, 319 . B
Gilpin-Upshur very stony complex, 12 to 35 Vandalia silt loam, 12 to 18 percent slopes______ 229 .1
pereent slopes_ . L ______ 250 . 1 || Vandalia-Sees silt loams, 18 to 35 percent slopes_ 017 .3
Gilpin-Upshur wvery stony complex, 35 to 70 Vandalia-Sees very stony silt Ioams, 18 to 35
percent slopes .. ... _.____.__ 703 .3 pereent slopes, moderately eroded.. o ______ 102 )
Gilpin-Westmoreland sil{ loams, 2 to 6 percent Wellston silt loam, 2 to & percent slopes,
slopes, moderately eroded_________ . ________ 766 .3 moderately eroded._______________________ 351 .1
Gilpin-Westmoreland silt loams, 6 to 12 percent Wellston silt loam, 6 to 12 percent slopes,
glopes, moderately eroded_ _ - ______________ 4, 858 1.7 moderately evoded_______________________. 2, 042 L0
Gilpin-Westmoreland silt loams, 12 to 18 per- Wellston silt loam, 12 to 18 percent slopes,
cent slopes, moderately eroded . ___________ 10, 259 3.5 moderately eroded. _______________________ 3, 745 1.3
Gilpin-Westmareland silt loams, 12 {0 18 per- Wheeling silt loam, 0 to 2 percent slepes______ 530 .2
cent slopes, severely eroded.. . . _____.______ 446 . 2 || Wheeling silt loam, 2 to 6 percent glopes______ 268 .1
Gilpin-Westmoreland silt loams, 18 to 35 per- Wheeling silt Ioam, 6 to 18 percent slopes,
cent slopes, moderately eroded__ . _________ 28, 271 9.7 moderately evoded . ______________________ 132 )]
Gilpin-Westmeoreland silt loams, 18 to 35 per- Woodsfield zilt loam, 2 to 6 percent slopes. __._ 129 )]
cent slopes, severely eroded________________ 1, 359 . b || Woodsfield silt loam, 6 to 12 percent slopes,
Gilpin-Westmoreland #ilt loams, 35 to 70 per- moderately eroded________________._ . 284 .1
cent ¢lopes, moderately eroded. . ___________ 20, 449 10. 1 || Woodsfield -ilt loam, 12 to 18 percent slopes,
Gilpin-Westmoreland silt loams, very steep, modetately eroded . ______.___ 167 .1
benehed_. . ... 859 .3 || Woolper silt loam, 2 to 6 percent slopes . ____ 267 .1
Guernsey-Upshur complex, § to 12 percent Woolper and Sees silt loams, 6 to 12 percent
slopes, moderately eroded__.._._._ ... _.____ 148 {1 slopes__ o ____ 124 63
(Guernsey-Upshur complex, 12 to 18 percent Zanesville silt loam, 2 to 6 percent slopes_ ______ 1, 847 . 6
slopes, moderately eroded_ - _____________ 913 . 3 {| Zanesville silt loam, 2 to 6 percent glopes,
Guernsey-Upshur complex, 18 to 35 percent moderately ereded.__ . _ ____ ________________ 712 .2
slopes, moderately eroded__ . .. ________.__ 3, 213 1. 1 || Zanesville silt loam, 6 to 12 pereent slopes______ 957 .3
Guernsey-Upshur complex, 35 to 70 percent Zanesville gilt loam, 6 to 12 percent slopes,
slopes, moderately eroded . _ - ________.______ 2,428 .8 moderately eroded___ - ____ ______________ 5,103 1.8

Hee footnote at end of tahle,
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TaBLE 8.—Approximate acreage and proportionate extent of the soils—Continued

Soit Acres | Percent Soil Acres | Percen

Zanesville sili Ioam, 12 to 18 percent slopes, Zanesville-Woodsfield silt loams, 12 to 18 per-

moderately eroded .. _ .. _____________ 1, 308 5 cent slopes, moderately eroded . __ . _______.__ 6, 225 2.1
Zanesville-Woodsfield silt loams, 2 to & percent Gravel pit. o 46 ()

SEODeS . o e 500 .2 Riverwash_ . _ o ____ 18 ®
Zanesville-Woodsfield silt loams, 2 to 6 percent (10 v - 50 Q]
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1 Less than 0.05 percent,

B21—8 to 17 inches, dark yellowish-brown (10YR 3/4) silt
loam, brown to dark brown (10YR 4/3) when
erushed; weak, coarse, prismatic structure parting
readily to moderate, medium, angular blocky; firm;
common roots; thin, continuous, dark-brown (10YR
8/3) silt-clay coatings on all ped surfaces; neutral:
clear, smooth boundary.

B22t~-17 to 24 inches, brown to dark-brown (10YR 4/3)
Heht siliy clay loam; moderate, medium, angular
blocky structure; firm; few roots; thin, continuous,
dark-brown (10¥R 8/3) clay films on ped surfaces;
slightly acid; clear, smooth boundary.

B23t—24 to 32 inches, brown to dark-brown (10YR 4/3)
silty elay loam; moderate, medium and coarse,
angular blocky structure; firm; few roois; thin,
patchy, dark-brown (10YR 3/3) clay films on ped
surfaces; neutral; elear, smooth boundary.

B24t—382 to 44 inches, brown to dark-brown (7.5YR 4/4)
sily loam; moderaie, coarse, angular blocky strue-
ture; firm; few roots; thin, patchy, brown to dark-
brown (7.5YR 4/2) clay films on ped surfaces;
slightly acid; clear, smooth boundary.

B3i—d44 to 5% inches, brown to dark-brown (7.5YR 4/4)
heavy loam to clay loam; weak, coarse, subangular
blocky siructure; few rootg; thin, very patchy, brown
to dark-brown (7.5YR 4/2) clay films on vertical
ped surfaces; slightly acid; clear, smooth boundary.

(1—58 to 87 inches, brown to dark-brown (10YR 4/8) loam
to clay loam; few, fine, faint, light brownish-gray
(10YR 6/2) motiles; massive; friable; common, fine,
black (10YR 2/1) concretions; slightly aeid; clear,
smooth bounndary.

C2—87 to 95 inches, dark grayish-brown (10YR 4/2) sandy
clay loam; common, fine, faint, light brownish-gray
{10YR 6/2) mottleg and few, fine, faint, light olive-
brown (2.5YR 5/4) mottles; massive; friable; com-
mon, fine, black (X0YR 2/1) concretions; slightly
acid ; elear, wavy boundary.

1IC23—95 to 100 inches, loose sand and gravel.

The solum ranges from 40 to 60 inches in thickness. Depth
to loogse sand and gravel is variable bui generally is more
than 6 feet. The A horizon ranges from very dark grayish
brown (10YR 3/2) to dark brown (1I0YR 3/3). Moist, broken,
and rubbed colors have values and chromas of less than 3.5.
The color of the B horizon has a value of 3 or 4 and a
chroma of 2 to 4 in hues of J0YR and 7.5YR. Low-chroma
mottles are absent in the upper 306 inches. Texture of the
B horizon is normally silt loam or silty clay loam (less than
30 percent clay), but it ranges to loam and clay loam. The
more loamy ftextures are most common in the lower part
of the Bt horizon. The O horizon is more variable in tex-
ture and includes fine sandy loam, sandy loam, leam, sandy
elay loam, and clay loam. Reaction is generally neutfral to
glightly aecid throughout the profile but ranges to medium
acid. Small pebbles and both rounded and angiular coarse
fragments commonly make up about 1 to 3 percent of the
solum, by volume.

Ashton soils are generally adjacent to the lighter colored,
well drained Chagrin soils and the lighter colored, moder-

ately well drained Lindside soils that occupy the lower level
flood plaing nearest the siream. Ashton soils normally are
below the Sees and Woolper soils on foot slopes. Both Sees
and Woolper soils have a higher clay content in the upper
part of the Bt horizon than Ashton soils. Ashton soils are
similar in many respeets to the Wheeling soils on high
bottoms and terraces in other parts of the county, but they
{¥pically have a darker colored surface layer, are less acid,
and are less sandy and more silty than the Wheeling soils.

Ashton silt loam, 0 to 3 percent slopes (AsA)—DMost
areas of this soil range from 10 to 15 acres in size.

Included in mapping were a few spots of moderately
well drained or somewhat poorly drained soils that gen-
erally occur in slight depressions or in positions where
they receive runoff or underground seepage from adja-
cent uplands.

This soil is well suited to the use of most types of farm
machinery, and the plow layer is very easy to till. For
very short periods, water ponds in small depressions but
does little or no harm to crops. Erosion is not a hazard.

This soil is well suited to farming. It has no limita-
tions for intensive cropping; however, occasional flooding
limits the soil for many nonfarm uses. {Capability unit
I-1; woodland suitability group 1ol on all aspects)

Brooke Series

The Brooke series consists of well-drained, moderately
deep soils that have a dark-colored surface layer and a
clayey subsoil. These soils formed in material weathered
from limestone and thin, interbedded layers of shale,
siltstone, and sandstone. They occur thronghout the coun-
ty, but the largest acreage is in Seneca and wesfern
Malaga Townships where the limestone layers are espe-
cially thick and extensive. The soils are mainly on steep
to very steep hillsides, but they also are on meoderately
steep ridgetops and knolls.

A representative Brooke soil has a dark-brown silty
clay loam surface layer about 7 inches thick. This layer
tends to be sticky when wet and hard when dry. The
uppermost inch of the surface layer is generally very
dark grayish brown. The upper part of the subsoil, to a
depth of 15 inches, is dark yellowish-brown clay and silty
clay. The Tower part of the subsoil, to a depth of 32
inches, is dark yellowish-brown and dark-brown to brown
clay. Below the subsoil is brown to dark-brown and light
olive-brown, calcareous clay that contains some lime-
stone fragments. Dark-gray, hard limestone begins at a
depth of 40 inches.
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Most areas of Brooke soils have been farmed inten-
sively in the past. In most places the original silty sur-
face soil has been eroded away, and the present surface
layer is a finer textured silty clay loam. As a result, the
solls have a slow infiltration rate. They crack and dry out
rapidly late in summer.

Permeability is slow, and surface runoff is rapid. Ero-
sion is a hazard if these soils are not protected. The avail-
able moisture capacity is low or medium. The soils are
glightly acid to mildly alkaline. Lime is not generally
necded.

Brooke soils are used mostly for pasture and long-term
meadow. Good natural stands of bluegrass arc common
on these soils.

Representative profile of Brooke siffy clay loam, 12 to
18 percent slopes, moderately eroded, in a pasture in sec.
18, Seneca Township, 0.2 mile N, of junction of County
Road 2 and Township Road 2:

01—14 inch to 0, deciduous leaf litter.

AT11—0 to 1 inch, very dark grayish-brown (I10YR 3/2) silty
clay loam, rubbed color is dark brown (10YR 3/3),
dry color is dark grayish brown {10YR 4/2) ; moder-
ate, fine and medium, granular structure; friahle;
many fine and medinm roots; neutral; abrupt, smooth
boundary.

Al12—1 to 7 inches, dark-brown (10YR 3/3) silty clay loam;
maoderate, fine, subangular bloeky structure; friable;
many roots; neutral; abrupt, irregular boundary.

B21t—7 ito 10 inches, dark yellowish-brown {(10YR 4/4)
light elay; strong, fine and mediom, subangular
blocky struefure; firm; many roots; thin, patchy,
brown to dark-brown (10YR 4/8) clay films on ver-
tieal ped faces; neutral; clear, smoeoth boundary.

B22t—10 to 15 inches, dark yellowish-brown (I0YR 4/4)
silty clay; strong, fine, angular blocky structure;
very firm; common rootg; thin, continnous, brown
to dark-brown (10YR 4/3) clay films on ped faces:
neutral ; clear, smooth boundary.

B23t—15 to 25 inches, dark yellowish-brown {10YR 4/4)
clay; strong, fine, angular blocky structure; very
firm; few roots; thin, comtinunous, brown fo dark-
brown (10YR 4/3) clay films on ped faces; neutral;
clear, smooth boundary.

B3t—25 {to 32 inches, dark-brown to drown (10YR 4/3)
clay; moderate, fine and medinm, angular blocky
gtructure; firm; few roots; thin, continnous, brown
to dark-brown (10YR 4/3) clay films on ped faces;
neutral; clear, wavy boundary.

C—32 to 40 inches, mixed brown to dark-brown {(7T.0YR 4/2)
and light olive-brown (2.5YR §5/4) clay; massive;
about 20 percent, by volume, limestone fragments;
mildly alkaline and calcareous; abrupt, wavy bound-
ary.

R—40 inches -, massive, dark-gray (10YR 4/1), hard lime-
stone.

The color of the A horizon centers on 10¥YR 8/2 with a
range in value and chroma of 2 to 8. Color value and chroma
in the B horizon are generally only one or two units higher
than those of the A horizon. Thickness of the B horizon is
normally about 22 to 25 inches, but it ranges from 18 to
80 inches. Texture of the B horizon 1s generally silty clay
or clay; if a B21 or Bl horizon is present, it is commonly
silty clay loam. Reaction of the solum is commonly newtral,
but it ranges from glightly acid to mildly alkaline. Coarse
fragments generally make up less than 15 percent of the
golum. Depth to bedrock ranges from 20 to 40 inches, but
in most places bedrock beging at a depth of about 38 inches.

Brooke soils are shallower fo rock, less acid in the root
zone, and darker colored than the adjacent Westmore and
Guerngey soils, They are shallower fo rock and better drained
than the nearby Sees soils; they are also shallower to rock
than the nearby Woolper soils, Both Brooke and Woolper
s0ils- have a dark-colored A\ horizon, but the upper part of
the B horizon of Brooke soils is Iighter colored than that of
Woolper goils.
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Brooke silty clay loam, 12 to 18 percent slopes, moed-
erately eroded [BwD2).—This soil is on narrow ridgetops,
knolls, hillsides, and benches. The ridges are smoothly
rounded, and areas on hillsides are generally even and
uniformly shaped. This soil has the profile described as
representative for the series. Most areas have 4 to 7 inches
of the original surface soil remaining. In cultivated arcas
the surface layer has been mixed through tillage with
some of the finer textured subsoil.

Included in mapping were areas where the subsoil is as
thin as 10 inches or as thick as 36 inches. A few severely
eroded areas were also mapped with this soil. In these
areas the surface layer is sticky, heavy clay that is hard
to work and difficult to revegetate. Most of these areag
have many small limestone fragments on the surface.
Also mapped with this soil were a few small areas where
the slope 1s 6 to 12 percent and some areas that are deeper
than 40 inches to limestone.

This soil erodes severely if not protected. It is gener-
ally well snited to long-term meadow or pasture. Slope
and slow permeability are limitations to many nonfarm
uses. (Capability unit TVe-1; woodland suitability group
3¢l on all aspects)

Brooke silty clay loam, 18 to 35 percent slopes, mod-
erately eroded [BwE2).—This soil occurs on hillsides and
smoothly rounded knolls. Commonly, the slopes are even .
and uniform, but a few areas have landslips and uneven
topography. In uneven areas, limy shale makes up » large
part of the underlying material. From 4 to 7 inches of
the original surface layer remaing. This material has been
mixed through tillage with some of the finer textured
subsoil.

Included in mapping were areas where the subsoil is
as thin as 10 inches or as thick as 36 inches. A few se-
verely eroded areas were also mapped with this soil. In
these areas the surface layer is sticky clay that is lighter
in color and lower In organic-matter content than the
original surface soil. Also included in mapping were some
areas deeper to limestone than is typical for Brooke soils.

Slope, hazard of erosion, and slow permeability limit
the use of this soil for farming or nonfarm use. {Capa-
bility unit VIe-1; woodland smitability group 3cl on all
aspects)

Captina Series

The Captina series consists of deep soils that are light
colored and moderately well drained. These soils are
gently sloping to moderately steep and occupy old allu-
vial terraces that range from about 20 fo more than 200
feet above present stream levels. The largest acreage is
on stream terraces along the Little Muskingum River,
(lear Fork, and Sunfish Creek. Captina soils formed in
thick deposits of old alluvial material.

A representative Captina soil has a dark grayish-brown
silt loam plow layer about 9 inches thick. 1t is friable and
easily worked. The upper part of the subsoil, to a depth
of 21 inches, is yellowish-brown heavy silt loam to light
silty elay loam. The lower part of the subsoil, to a depth
of 57 inches, 1s light silty clay loam and loam. It has
mixed colors of yellowish brown, strong brown, brown to
dark brown, and light gray. In the lower part of the sub-
soil 18 a compact, brittle fragipan that severely limits the
penetration of roots, water, and air. Beneath this fragi-
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pan, from a depth of 57 inches to 8 Teet or more, iz loamy
alluvinum that has dominant colors of brown and light
rav.

. The rooting zone is moderately deep, and the available
moisture capacity is medium. A few roots penetrate
downward along vertical eracks in the fragipan, but root
growth generally is restricted by the fragipan. The nat-
ural supply of plant nutrients 1s low to medinm. These
soils are moderately permeable above the {ragipan but
are slowly permeable in the fragipan. They dry out
rather slowly in the spring. During wet periods there is
commonly a perched water table above the fragipan.

The acreage of these soils is used about equally for
cultivated crops, hay, and pasture. AlMalfa is subject to
severe winter heaving on these soils.

Representative profile of Captina silt loam, 2 to 6 per-
cent slopes, in a cultivated feld in NE14 sec. 5, Washing-
ton Township, 1.9 miles south of junction of County Road
72 and County Road 42:

Apl—0 to 4 inches, dark grayish-brown {I0YR 4/2) siit

loam ; moderate, fine, granular structure and socme

moderate, medium and thin, platy; friable; many
roots; medium acid; abrupt, smooth boundary.

to 9 inches, dark grayish-brown (10YR 4/2) silt

loam ; moderate, medium, subangular blocky struc-

ture; friable; many roots; medium acid; abrupt,
smooth boundary.

B1—9 to 11 inches, yellowish-brown (10YR 5/6) silt loam;
moderate, fine and medium, subangular blocky struc-
ture; firm; eommeon roots; thin, very patchy, dark-
brown (10¥R 3/3) silt coatings on vertical ped
faces; medium acid; abrupt, smooth boundary.

B21t—I11 to 21 inches, yellowish-brown (I10YR 5/6) heavy
gilt loam fo light silty clay loam:; moderate, fine and
medium, subangular blocky structure; firm: com-
mon roots; thin, very patchy, dark yellowish-brown
(10YR 4/4) and yellowish-red (BYR 4/6) clay
filmg on ped faces; strongly acid; clear, wavy bound-

Ap2—4

ary.

Bx1—21 to 25 inches, mixed yelowish-brown (10YR 5/4)
and strong-brown (7.5YR 5/6) light silty clay loam;
very coarse prismatic structure parting to moderate,
medium, platy; very firm; few roots; thin, very
patchy, brown (10¥YR 5/3) eclay films, and thick,
contimous, light-gray (I0YR 7/1) silt coatings on
both the vertical and horizontal ped faces; many
black concretions and coatings; very strongly acid;
clear, smooth boandary.

1IBx2—25 to 57 inches, mixed yellowish-brown (10YR 5/4),
brown to dark-brown (7.5YR 4/4), and strong-
brown (7.0YR 5/6) loam; very coarse prismatic
structure parting to weak, thick, platy; very firm:
thin, patchy, brown (10YR 5/3) clay films and
thick, continuous, light-gray (10YR 7/1) silt coat-
ings on both the vertical and horizontal ped faces;
very strongly acid; eclear, smooth boundary.

IIC—57 to 94 inches, mixed brown to dark-brown (7.5YR
4/4), strong-brown (7.5YR §.8), brown (10YR 5/3),
and light-gray (10YR 7/1) loam; massive; friable:
very strongly acid.

The Ap horizon is brown (10YR 4/8) and dark grayish
brown (10YR 4/8). Color of the B and Bx horizons ranges
from brown (I0YR 5/3) to yellowish brown (10YR 5/8)
with hues of 10¥R and 7.5YR. In some profiles the lower
part of the B2 horizon is mottled, but 2-chroma mottles are
absent in the upper 10 inches of the Bi horizon. The Bx
horizons commonly are extensively motfled. Texture of the
B horizon is most commenly silt loam but ranges from silty
clay loam to loam. Layers of gravelly or sandy material
occur in the O horizon in most places. Depth to the fragi-
pan ranges from 10 to 30 inches, but it averages about 23
inches. Thickness of the fragipan ranges from 10 to 42
inches, but it averages about 32 inches. Total thickness of
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the alluviom ranges from about 4 to 12 feet. Unless the
soils have been limed, reaetion throughout the profile is
strongly aeld or very strongly acid. Coneretionary material
ig normally lacking in the B2 horizon, but it is commonly
abundant in the Bx and C horizons. Coarse fragments
throughout the solum make up less than 5 percent, by volume,

Capting seils commonly are near the Wheeling and Scioto-
ville soils. They have a fragipan, which Wheeling soils lack.
They also have a lower sand content and a lower base satu-
ration than Wheeling soils. Captina solls differ from Seioto-
ville soils by having a more strongly developed fragipan
and lower base saturation.

Captina silt loam, 2 to 6 percent slepes {CaBl.—This
soil is on well-defined benches above the present overflow
level of streams. These benches have smooth, uniform
slopes and are a prominent feature of the landscape along
the strcams where they occur. The largest areas of this
soil are inside large bends of the streams or where the
valleys are widest. A profile of this soil is described as
representative for the series.

Included in mapping were a few areas of somewhat
poorly drained soils where colors below the plow layer
are mottled with gray. In some areas sand, gravel, or
rock is beneath the fragipan. Alse included were a few
moderately eroded areas that have a lighter colored sur-
face layer and a slightly lower available moisture capac-
ity.

Most areas of this soil are used for crops. The princi-
pal crops are corn, small grains, and hay. Runoff is mod-
erats to rapid, and the hazard of erosion is the dominant
limitation to farming. Slow permeability and seasonal
wetness are limitations to many nonfarm uses. {Capa-
bility unit TIe-3; woodland suitability group 2wl on all
aspects)

Captina silt Ioam, 6 to 12 percent slopes, moderately
eroded {CaC2).—This soil has lost 25 to 75 percent of ifs
original surface layer through erosion. In most areas the
remaining part of this layer has been mixed through till-
age with some of the lighter colored subsoil. In places the
plow layer is sticky silty clay loam that is in poor tilth.
This soi] has a profile similar to the one deseribed as rep-
resentative for the series, but the surface layer is thinner,
Natural fertility, available moisture capacity, and or-
ganic-matter content are lower in this soil than in the soil
having the representative profile.

Nearly all of this soil has been cleared and cultivated.
Some areas have reverted to pasture. A continuing haz-
ard of erosion is the dominant limitation to farming.
Slow permeability, seasonal wetness, and slope are limita-
tions to many nonfarm uses. (Capability unit ITIe-2;
woodland suitability group 2wl on all aspects)

Captina silt loam, 12 to 18 percent slopes, moderately
eroded (CaD2).—This soil is on benches above the present
flood level of streams. Most commonly it is in bands be-
low or near areas of Captina soils that ave less steep.
Some of the small areas of this soil are remnants of a
former larger area of water-deposited material that has
been worn away by erosion. Several areas of this soil are
cut by deep drainageways. This soil has a profile similar
to that described as representative for the series, except
that the surface layer is thinner and the total thickness
of the fragipan is generally less. In most areas 25 to 75
percent of the original surface layer has been removed
through erosion. In a few places all of that layer has been,
removed, and the yellowish subsoil is exposed.
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Runoff is rapid, and the hazard of erosion is severe if
this soil is cultivated and not protected. The hazard of
erosion is even more severe where the soil i3 in areas
that receive additional water from adjacent higher slopes.
Slope and slow permeability are limitations to many non-
farm uses. (Capability unit IVe-3; woodland suitability
group 2w3 on all aspects)

Chagrin Series

The Chagrin series consists of loamy, well-drained soils
that occur on flood plains of all the major streams in the
county except the Ohio River. These soils formed in ma-
terial deposited by floodwaters. ]

A representative Chagrin soil that has been cultivated
has a dark-brown silt loam plow layer about 5 inches
thick. The upper part of the subsoil, to a depth of 28
inches, is brown to dark-brown silt loam. The lower part
of the subsoil, to a depth of 48 inches, is dark yellowish-
brown silt loam. The underlying material, to a depth of
5 or 10 feet or more, is dark yellowish-brown loamy allu-
vium.

Chagrin soils have a high available moisture capacity
and high natural fertility. Permeability is moderate, and
there are no drainage problems. Reaction is medium acid
to neutral, These soils commonly do not need lime for
crops such as corn, but lime is needed for legumes. Crops
respond well to applications of fertilizer. Most areas of
Chagrin soils are flooded one to three times a year. Flood-
ing normally occurs in winter or early in spring.

Chagrin soils are used for many kinds of crops, in-
cluding corn and soybeans, and they also are extensively
used for hay and pasture.

Representative profile of Chagrin silt loam in a pas-
ture, NW14 sec. 21, Seneca Township, T. 7 N, R. 7 W,
1.1 miles north of junction of State Routes 78 and 379:

Ap—0 to 5 inches, brown to dark-brown (10YR 4/8) silt
loam; moderate, coarse, granular structure; the
upper 1% inches has weak, thin, platy sirueture;
friable : many roots; dark-brown (10¥R 3/3) organie
staing on ped faces; slishtly acid; clear, smooth
boundary.

B21—3 to 11 inches, browa to dark-brown (10YR 4/3) silt
loam; weak, medium and fire, subangular blocky
structure; friable; common roots; sglightly acid;
clear, smooth boundary.

B22—11 to 28 inches, brown to dark-broewn (10YR 4/3) silt

: loam; weak, coarse and medium, sebangular blocky
structure; Zfriable; ecommon roofs; slightly acid;
clear, smooth houndary.

B23—28 o 48 inches, dark yellowish-brown (10YR 4/3) silt
loam ; weak, fine, subangular blocky structure; fri-
able: few roots ; thin, continuous, dark grayish-brown
(10YR 4/2) sili coatings on ped faces; slightly acid;
clear, smooth boundary.

. (J1—48 to 61 inches, dark yellowish-brown (10YR 3/4) loam
to silt loam; few, fine, prominent, strong-brown
(7.5¥R 5/6) mottles; massive; friable; few roots;
thin, continuous, dark grayish-brown (I10YR 4/2)
silt coatings on ped faces; neutral; gradual, smooth
boundary. (Water table at depth of 61 inches.)

02—61 to 120 inches, dark yellowish-browa (I10YR 8/4) loam;
massive; friable; neuiral.

~ The A horizon is mainly silt Ioam but in places is loam.
Color of the Ap horizon is dominanfly dark brown (10YR
2/2) and dark yellowish brown (10YR 3/4), but it ranges
to dark reddigh brown (5YR 3/3 and 3/4). Crushed colors
gerierally have values exceeding 3.5. Dominant colors to a
depth of at least 30 inches are 10YR bor 7Y.5¥YR in hue.
Chroma ig 3 or more, and value is generally 4. Some silt
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coatings have a chroma of 2. Mottling ocecurs at depths below
3 feet in many profiles. The upper part of the C horizon
is commonly stratified and structureless (massive). Strati-
fieation of sediment occurs in most profiles, but the part
between depths of 6 and 36 inches is dominantly silt loam
and loam. Reaction in the proifile ranges from medium aecid
to meutral. Depth to gravelly material or bedrock ranges
from 215 feet along some of the smaller sireams to 10 feef
or more along the larger streams.

Chagrin soils commonly are adjacent to the moderately
well drained Lindside soils and the somewhat poorly drained
Newark soils. They are higher in sand content and have a
lighter colored plow layer than the Huntington soils on the
Ohio River flood plaing. They are deeper to loose sand and
gravel than the Hartshorn soils that cceur along the smaller
streams. They differ from the Wheeling soils in that they
lack a Bt horizon.

Chagrin silt loam [Cg).—This nearly level soil is on
flood plains adjacent to all the major streams in the
county, except the Ohio River. A few small areas occur
along drainageways on uplands. The width of the bottom
lands ranges from about 75 feet to more than one-fourth
mile.

Included in mapping were small areas of moderately

well drained Lindside soils and somewhat poorly dralned
Newark soils. The included Newark soils generally are In
slight depressions, and the included Lindside soils are in
narrow bands along the edge of this soil. Also included
with this soil In mapping arc areas with a gravelly sur-
face layer. These are shown on the soil map by a special
symbol. Chagrin soils that are more acid than typiecal
oceur in some of the smaller watersheds in the northern
and central parts of the county. Chagrin soils that are
redder than typical occur in some areas in the southern
part of the county where Upshur soils are extensive.
_ Most of the acreage of this Chagrin soil is cleared and
is in crops or pasture. A few arcas along the smaller
streams are wooded. This soil is one of the most fertile in
the county. It is especially suited to corn. It has no lim-
itations for intensive cropping, except the hazard of oc-
casional flooding. Areas subject to more than occasional
flooding are better suited to grass or trees than to culti-
vated crops. Flooding is a severe limitation for most non-
farm uses. (Capability unit TTw-1; woodland suitability
group 1ol on all aspects)

Conotton Series

The Conotton series consists of gravelly, well-drained,
loamy soils that formed in water-deposited sand and
gravel, These soils are nearly level on terrace benches and
are sloping to moderately steep on breaks between differ-
ent terrace levels, mainly along the Ohio River.

A representative Conotton soil hag a very dark grayish-
brown gravelly loam plow layer about 10 inches thick.
The subsoil, to a depth of 28 inches, is dark-brown to
brown gravelly sandy loam that contains 25 percent
pebbles. The underlying material, to a depth of 96 inches,
1s loose sand and gravel,

Conotton soils have a high content of sand and gravel
throughout the profile. The available moisture capacity
is low. Water moves through these soils rapidly, and
nutrients are lost by leaching. The soils commonly are
very strongly acid in the reoting zone, but normally they
are less acid in the underlying sand and gravel. These
soils are droughty and are better suited to spring erops
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than to summer crops. They are well suited to early sea-
son crops because they drain readily and warm up quick-
Iy in spring. They are well suited to irrigation.

Conotton soils are well suited as sites for buildings
where slope is not limiting. They are also a good source
of gravel. A few areas are used for truck crops, corn,
hay, and pasture.

Representative profile of Conotton gravelly loam, 0 to
2 percent slopes, 1n a pasture in sec. 33, Lee Township,
T.1 N, R. 3 W, 250 feef south of State Route T:

Al—0 to 10 inches, very dark grayish-brown (10¥YR 3/2)
gravelly loam that erushes to dark grayish brown
(10YR 4/2) ; weak, fine, granular structure; friable;
many roots; 15 percent pebbles; medium acid; clear,
smooth boundary.

B2t—10 to 28 inches, dark-brown to brown (7.5YR 4/4)
gravelly sandy loam; weak, fine, subangular blocky
structure ; friable; common roots; 25 percent peb-
bleg; thin, patchy, dark grayish-brown (10YR 4/2)
clay films bridging sand grains and on pebbles; me-
dium aeid; elear, irregular boundary.

C—28 to 96 inches, dark-brown to brown (7.5YR 4/4) loose
sand and gravel.

The A horizon has values of 3 and 4 and chromas of 2
to 4. Colors of the B horizon include dark yellowish browa
(10YR 4/4), yellowish-brown (10YR 5/4, 5/8), dark brown to
brown (7.5YR 4/4), and strong brown (7.5XR 5/6). Dominant
chroma is less than 6 in the major part of the Bt horizon.
Texture of the B horizon ineludes gravelly fine sandy loam,
gravelly sandy loam, and gravelly loam. A Bl horizon is
present in some profiles. The increase in econtent of elay
from the A horizon to the B horizen ig typically about 4 per-
cent and rarely execeeds 6 perceni. Depth fo loose sand or
gravel ranges from 20 to 36 inches, but the average depth
for the county is about 26 inches. Thickness of the Bt
horizon ranges from 12 to 20 inches, Reaction of the
golum ranges from medium acid te very strongly acid; pH
normally increases with depth. The eontent of gravel ranges
from 15 to 50 percent in the solum.

The Conciton soils in this county generally contain less
gravel and have a thinner solum than typical Conotton
soils of other survey areas. This does not greatly affect
the use and management of these soils.

Conottorn soils commonly occur near the well drained
Wheeling soils and the moderately well drained Sciotoville
s0ils. They are shallower to gravel and are typically higher
in sand and gravel content throughout the solum than the
Wheeling or Sciotoville soils. Conotton soils lack the dense,
compact fragipan Iayer that occurs in the lower part of the
subsoil of Sciotoville soils.

Conotton gravelly loam, 0 to 2 percent slopes (CoA).—
This soil is on benches along the Ohio River. It has the
profile described as representative for the series.

Included in mapping were a few small areas that lack
gravel in the surface layer, and a few areas that are
gently sloping.

Because this soil is nearly level, it absorbs practically
all rainfall and is subject to little or no erosion. Many
rounded gravel fragments are on the surface and in the
soil, but generally these do not Interfere with tillage.
Droaghtmess is the major limitation to crop growth. This
goil is not subject to flooding and has few limitations for
nonfarm uses. {Capability it ITTs-1; woodland sult-
ability group 3f1 on all aspects)

Conotton gravelly loam, 6 to 18 percent slopes (CoD).—
This soil is in narrow bands, commonly next to gravelly
escarpments. It is mainly on stream-terraces along the
Ohio River. A few areas are along stream terraces of
Clear Fork and Rich Fork near areas of Captina soils.
In these areas the soil contains less sand than in areas
along the Ohio River.
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Included in mapping were a few areas that lack gravel
in the surface layer and upper part of the subsoil. “Some
short steep escarpment areas also were included. These
are indicated on the goil map by a special symbol.

Most of the acreage of this soil is used for growing corn
or truck crops. A few areas are in hay and pasture. Al-
though infiltration of water is rapid, erosion is a hazard
and is the dominant limitation to farming. The =oil is
droughty in summer. It is not subject fo flooding. Slope
1s the dominant limitation to nonfarm uses, (Capablhty
unit )IIILLI, woodland suitability group 3{f1 on all as-
pects

Coolville Series

The Coolville series consists of deep, moderately well
drained soils. These soils occupy rounded ridgetops, hill-
side benches, and moderately steep upper slopes. The
upper layers of these soils formed in silty material
(loess}, and the lower part of the subsoil formed in ma-
terial weathered from acid clay shale. In Monros County,
Coolville soils were not mapped separately, but they are
an important component of the Coolville-Rarden and
Rarden-Coolville complexes. These soils are widely scat-
tered throughout the county, but the largest acreage is in
the townships of Bethel and Washington.

A representative Coolville soil that has been cultivated
has a dark yellowish-brown silt loam plew layer about 6
inches thick. The upper part of the subsoil, to a depth of
19 inches, is strong-brown, silty clay loam. The Iower
part of the subsoll, to a depth of 42 inches, is firm and
very firm, mottled clay having colors of red, reddish
brown, and yellowish brown. Beneath the subsocil is
dusky-red, gray, yellowish-brown, and reddish-brown,
very firm clay Olive- gray and very dark gray clay shale
bedrock is at a depth of 55 inches.

Water passes readily through the surface layer and
upper part of the subsoil, but the clayey lower part of
the subsoil and the substratum restrict the penetration of
water and roots. Permeability is moderate above the
clayey layers and is slow in them. Coolville soils com-
monly are wet late in spring and at times in fall. Crop
growth is reduced in wet periods because of poor aera-
tlon, but artificial drainage generally is not justified, ex-
cept for intensive use. Deep-rooted crops are subject to
winter injury. The soils are very strongly acid to ex-
tremely acid, and they are low in natural nutrient sup-
ply. The available moisture capacity iz medinm.

Coolville soils are used mostly for pasture, but some
areas are reverting to woodland.

Representative proﬁle of a Coolville gilt loam in an
abandoned field, SE14 sec. 17, Washington Township,
approximately 200 yards southeast of 311110{:1_011 of T-323
and T-320: &

Apl—0 to 1 inch, brown (10YR 4/3) silt loam; weak, very
fine, granular structure; very friable; many roots;
very strongly acid; abrupt, smooth boundary.

Ap2—1 to § inches, dark yellowish-brown (10YR 4/4) silkt
loam ; weak, medium, subangular blocky structure
parting readily to weak, fine, granular; friable; many
roots ; very strongly acid; abrupt, wavy boundary.

B1—6 to 10 inches, strong-brown (7.5YR 5/6) silty clay
loam ; wealk, fine, subangular blocky structure; fria-
ble; common Toots; thin, very patchy, brown (7.5IR
5/4) sile coatings on vertical ped faces; very strongly
acid; clear, smooth boundary.
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B211—10 to 19 inches, strongbrown (7.5YR 5/6) silty clay
loam; moderate, fine, subangilar blocky structure;
firm; eommon roots; thin, patehy, yellowish-brown
(10YR 5/4) clay films and some silt coatings on ver-
tical ped faces; very strongly acid; clear, smcoth
honndary.

IIB22t+—19 to 24 inches, yellowish-red (BYR 4/6) clay;
many, fine, prominent, gray to lighi-gray (10YR
4/3) mottles; moderate, medium, subangular blocky
structure; firm; few roots; thin, patehy, grayish-
brown {(10YR 5/2) elay films on vertical and hori-
zontal ped faces; very strongly acid; abrupt, wavy
boundary.

ITB23t—24 to 32 inches, reddish-brown (3YR 4/3) clay;
common, fine, distincet, gray to light-gray (10YR 6/1)
motiles and few, fine, distinet, yellowish-brown (10YR
5/6) moftles; moderate, medium, angular blocky
gtructure; very firm; few roots; thin, continuous,
reddish-brown (5YR 4/4) clay films; extremely acid;
clear, smooth boundary.

IIB31t—32 to 37 inches, reddish-brown (5YR 4/38) clay; com-
mon, fine, distinct, gray to light-gray (10YR 6/1)
mottles and commen, fine, distinct, yeliewish-brown
(10YR 5/6) mottles; weak, coarse, subangular
blocky struecture; very firm; thin, patehy, reddigh-
brown (5YR 4/4) clay films; extremely acid; clear,
wavy boundary.

1IB32t—37 to 42 inches, yellowish-brown (10YR 5/6) clay;
common, fine, distinef, gray (10YR 5/1) mottles and
few, fine, prominent, reddish-brown {(5YR 4/3) mot-
tles; weak, coarse, subargular blocky structure; very
firm ; thin, patchy, reddish-brown {(5YR 4/4) clay
films; extremely acid; clear, wavy boundary.

110142 to 49 inches, mixed yeliowish-brown (10YR 5/6),
gray to light-gray {(10YR 6/1), and dusky red (10R
3/4) clay; massive; very firm; extremely acid;
gradnal, smooth boundary.

IIC2—49 to b5 inches, mixed dusky-red (10R 3/2), gray
(10YR 5/1), and reddish-brown (5YR 4/3) clay;
massive; very firm; extremely acid; abrupt, smooth
boundary.

R—55 inches, olive-gray (5Y 5/2) and very dark gray (5Y
8/1) clay shale.

Thickness of the solum ranges from 36 to 42 inches, and
depth to bedrock is 42 to 70 inches. In cultivated areas the
Ap horizon is brown (10YR 4/3), dark grayish brown (10YR
4/2), or dark yellowisk brown (I10YR 3/4, 4/4). In wooded
areas the Al horizon is less than 4 inches thick and is
dark brown (10YR 3/2). In some areas an A2 horizon has
values of 4 or 5 and chroma of 2 to 4. Matrix color of the
unmottled B horizon is strong brown (7.5YR 5/6) or yel-
lowish brown (10YR 5/8, 5/4). The B1 horizon in some areas
hag a texture of heavy silt loam or light silty clay loam.
Colors of the upper part of the B2t horizon are variegated
and mixed in reds, grays, and yellowish browns. There are
logw-chroma motfles within the upper 24 inches of the Bt
horizon. The depth to clayey texiure (IIB horizon) ranges
from 15 to 30 inches, Texture of the IIB2t horizon is clay
or silty eclay that has a elay content of about 45 fo T0
pereent. The C horizon is clay or heavy clay loam and
generally contains slightly more sand and less clay than
the overlying horizons, - Reaction is very strongly acid or
extremely acid. .

Keene, Latham, Rarden, Woodsfield, and Zanesville soils
are nearby on the landseape. Coolville soils have redder
colors in the lower part of the B horizon than Keene soils,
and they are deeper te the clay B horizon than Rarden
g0ils. They have a redder, finer textured B horizon than
Zanesville soils and lack the compact fragipan that is char-
acteristic of those soils. Coolville moils are more variegated
in the lower part of the B horizon and are more acid than
‘Woodsfield soils, They are redder in the lower part of the
B horizon than T.atham soeils, and their solum ig thicker
than in Latham sgoils.

Coolville-Rarden silt loams, 6 to 12 percent slopes,
moderately eroded {CrC2).—These soils are on rounded
ridgetops and saddles. Most areas are about 2 to 4 acres
in size, but a few are as much as 10 acres.

The Coolville soil typically makes up about 65 percent
or more of this mapping unit, and the Rarden goil makes
up 15 to 35 percent in most areas. The Rarden soil com-
monly occurs along the edges of mapped arcas near slope
breaks or on slight rises. It has a heavy sticky subsoil at
a depth of 12 inches or less, and in some places the plow
layer is sticky and hard to #ill. The Rarden soil com-
monly delays plowing and fleld operations because it
dries out more slowly than the Coolville soil following
wet periods.

Runoff is rapid, and the hazard of erosion is severe if
these soils are cultivated. These soils can be farmed only
if suitable conservation practices are applied. Slope and
slow permeability are limitations to many nonfarm uses.
{Capability unit I1Te-3, woodland suitability group 3wl
on all aspects)

Coolville-Rarden silt loams, 12 to 18 percent slopes,
moderately eroded {CrD2).—These soils are on benches
and, to a lesser extent, on knolls and saddles and at the
heads of small drainageways on uplands. The areas are
variable in size and shape, but commonly they are long
and narrow and about 4 acres in size.

Typically, this complex is made up of about 55 percent
Coolville soil, 25 percent Rarden soil, and 20 percent in-
cluded soils. Although the Coolville soil is dominant in
the mapping unit, the shallower and more clayey Rarden
soil limits the use of these areas and the timing of field
operations. The Rarden soil is slow to dry in spring and
is commonly wet in fall. Tt is more difficult to fill and
more susceptible to erosion than the Coolville soil. In-
cluded in mapping were small arsas of severely eroded
soils and a few small areas of Upshur soils.

The hazard of erosion is very severe if the soils are
cultivated. The soils are suitable for occasional cultiva-
tion only if conservation practices are applied. Small or
very narrow areas of these soils are commonly managed
with generally steeper adjacent soils. Slope and slow per-
meability are limitations to many nonfarm uses. (Capa-
bility unit IVe—; woodland suitability group 3wl on all
aspects)

Dekalb Series

The Dekalb series consists of moderately deep, loamy,
well-drained soils. These soils formed in residuum weath-
ered from medium-grained to coarse-grained acid sand-
stone. They occur throughout the county, but the largest
acreage ig in the south-central part on the very steep hill-
sides along the Little Muskingum River. They generally
ccenpy the upper third of steep slopes but also oceur on
knolls and narrow ridgetops. There are other Dekalb
soils on some of the longer, steep, and commonly recky
slopes where sandstone is the dominant underlying bed-
rock.

A representative Dekalb soil in pasture has a thin, very
dark grayish-brown loam surface layer and a brown to
dark-brown loam subsurface layer. These layers have a
combined thickness of about 7 inches, and they are very
friable. The upper part of the subsoil, to a depth of 10
inches, is yellowish-brown loam. The lower part of the
subsoil is yellowish-brown channery loam and channery
sandy loam that extends to a depth of 25 inches. Frae-
tured sandstone that has sandy leam material between
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the fractures is below the subsoil. Coarse-grained acid
sandstone bedrock is at a depth of 32 inches.

Dekalb soils have a low available moisture capaeity.
Permeability is moderately rapid, and plant nutrients
are readily leached out. Unless they are limed, these soils
are very strongly acid. Natural fertility is low; how-
ever, crops respond well to applications of lime and fer-
tilizer. The soils dry out and warm up rapidly in spring,
and areas that are not stony are easy to work throughout
a wide range of moisture content. Dekalb soils absorb
water readily and have slower runoff than most other
soils in the county. Erosion can be a serious problem if
the soils are not protected. Thege soils are nsed mainly
for woodland and pasture.

Representative profile of a Dekalb loam in a pasture,
SE1, see. 20, Benton Township, 700 feet west of junction
of Township Road 596, on Township Road 562:

Al—0Q to 2 inches, very dark grayish-brown (10YR 8/2)
heavy loam ; moderate, very fine, granular structure;
very friable; many roois; very strongly acid; abrupt,
spooth bhoundary.

A2—2 to 7 inches, brown to dark-brown (10YR 4/8) heavy
loam; weak, coarse and medinm, subangular blocky
structure; very friable; common roofs; very strongly
aecid ; abrupt, irregular boundary.

B1—T to 10 inches, yellowish-brown {10YR 5/4) loam; weak,
coarse and medinm, subangalar blocky struciure;
friable; few roots; thin, patehy, brown to dark-
brown (10YR 4/3) silt coatings; very strongly acid;
clear, smooth boundary.

B21—10 to 20 inches, yellowish-brown (10YR 5/4) channery
loam; moderate, medium and coarse, subangular
blocky structure; firm; few roots; thin, patchy,
brown (10¥R 5/8) to dark-brown (I0YR 4/3) silt
coatings; strongly acid; abrupt, smooth boundary.

B22—20 to 25 inches, yellowish-brown (10YR 5/4) channery
sandy leam ; weak, medium, subangular blocky struc-
ture; friable; few fine roots; thin, very patchy,
brown {10YR 5/3) silt coatings; common,. fine, black
{(10YR 2/1) concretions; sirongly acid; abrupt,
smooth boundary.

C—25 to 32 inches, fractured, coarse-grained sandstone con-
taining sandy loam material between the fractures.

R—32 inches, coarse-grained, acid sandsione.

Pepth to bedrock ranges from 24 to 40 inches, but the
average depth in this county is abeut 32 inches. The upper
part of the solum commonly is 5 to 20 percent sandstone
fragments, by volume. The lower part of the solum is skele-
tal. It iz 80 to 50 percent fragments. The color of the Ap
horizon is brown (10YR 4/3), dark grayish brown (10YR
4/2), and dark yellowish brown (10YR 4/4). Areas that
have not been enltivated have Al and A2 horizons. The Al
horizon generally is very dark grayish brown (10YR 3/2)
but ranges to dark brown (10YR 3/3) and dark grayish
brown (I0YR 4/2). Rubbed and crushed colors generally
have a valune of 4. The A2 horizon iz dark brown (I0YR
3/3) to brown (10YR 4/2) and yellowish brown (10YR
B5/4). The Ap horizon has a value of 4 or more when crushed.
Color of the B2 horizon ranges through yellowish brown
{10YR 5/4, 5/6) and strong brown (T.5YR 5/6). Thickness
of the B horizon averages about 16 inches but ranges from
8 to 30 inches. Reaction of the solum typically is very
strongly acid but in places is strongly aeld.

The adjacent soils are generally the medinm-textured Gil-
pin, Wesgtmoreland, Wellston, and Zanesville goils and the
reddigh Upshur soils. Dekalb goils are higher in sand con-
tent and lower in gilt and clay than all of those soils, and
they lack the Bt horizon that is charaeteristic of those
goils. Dekalb so0ils are betfer drained and lack the ecom-
pact fragipan layer that is characteristic of the Zanesville
goils.

Dekalb loam, 6 to 12 percent slopes, moderately
eroded (DkC2).—~This soil is on gently rounded ridgetops

in small areas scattered throughout the county. Typically,
the ridgetops are about 150 to 200 feet wide and have
smooth, uniform slopes. Generally, these ridgetops are
above steeper areas of Gilpin soils or other Dekalb soils.
In most areas erosion has removed 25 to 75 percent of the
original surface layer. The remaining part of the layer
has been mixed through tillage with some of the lighter
colored, coarser textured subsoil.

Included in mapping were arcas where the plow layer
is yellowish-brown sandy loam. Also included in map-
ping were a few small areas of Gilpin soils.

Because of moderately rapid permeability, runoff is
slow and most of the rainfall is absorbed. This soil, there-
fore, generally contains more available moisture for erops
than steeper Dekalb seils. It is suited to all the crops
commonly grown in the county, but crop growth is re-
duced in dry years. A severe hazard ol erosion is the
dominant limitation for cultivated ecrops during pro-
longed or heavy rains. Slope and limited depth to bed-
rock are limitations for other uses. {Capability unit
ITTe~1; woodland suitability group 3ol on all aspects)

Dekalb loam, 12 to 18 percent slopes, moderately
eroded [DkD2).—This soil is on narrow ridgetops, rounded
knolls, and benches. Generally, the benches are below
areas of steeper Dekalb soils. The Dekalb soil on these
benches 1s commonly 4 to 5 feet deep to bedrock, and this
is deeper than representative Dekalb soils. Tn most areas
the original surface layer has been mixed with some of
the subsoil through tillage. In a few places, the plow
layer is mainly yellowish browmn.

Included in mapping were areas of severely eroded soils
that are lower in natural fertility, available moisture ca-
pacity, and organic-matter content than this moderately
eroded soil. The plow Iayer in these soils ig yellowish
brown. Also included were & few areas that have some
large stones of sandstone on the surface and in the soil.

Nearly all the acreage of this soil has been cleared and
cultivated, but many areas have reverted to woodland
and pasture. The soil is generally too steep for row crops.
There is a very severe hazard of erosion if the soil is
used for cultivated crops. Slope and limited depth to
bedrock are limitations for many nonfarm uses. {Capa-
bility unit IVe-2; woodland suitability group 2rl on
north and east aspects and 3rl on south and west aspects)

Dekalb loam, 18 to 35 percent slopes, moderately
eroded (DkE2).—This =oil is on oval or smoothly rounded
Inolls along drainageways and in steep, rather narrow
bands around hillsides. Many of the knolls are slightly
higher in elevation than the surrounding ridgetops and
are a prominent feature of the landscape.

Included in mapping were some cultivated areas where
as much as three-fourths of the original surface layer
has been removed through erosion. Here, the present
surface layer is sandy loam and the soil is lower 1n fer-
tility and is more droughty than less eroded soils.

Most areas of this soil are used for hay and pasture,
but a small acreage is used for small grains, and a few
areas of woodland are used for woodland pasture. Cleared
areas of this soll are suited to long-term hay and pasture.
The operation of some kinds of farm machinery is diffi-
cult and hazardous because of slope. Generally, the soil
is too steep for row crops, and erosion is the dominant
Himitation if cultivated crops are grown. Slope is the
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dominant limitation for many nonfarm uses. (Capability
unit VIe2; woodland suitability group 2r1 on north and
east aspects and 3r1 on south and west aspects)

Gilpin Series

The Gilpin series consists of moderately deep, well-
drained, loamy soils. These soils are throughout the
county, mainly on narrow ridgetops, benches, and steep
to very steep hillsides. They formed in materials that
weathered mainly from siltstone and thin-layered shale
and sandstone. Gilpin soils make up about one-fourth of
the land area of Monroe County.

A repregentative Gilpin soil that is wooded has a very
dark grayish-brown silt loam surface layer about 3 inches
thick and a dark-brown to brown silt loam subsurface
Iayer about 6 inches thick. The subsoil, to a depth of 23
inches, is yellowish-brown silt loam that is 10 to 25 per-
cent sandstone fragments. The material below the subsoil
is mostly sandstone fragments that have yellowish-brown
silt loam between the fragments. Light olive-hrown sand-
stone bedrock that contains interbedded siltstone is at a
depth of 30 inches.

Giilpin soils have a moderately deep rooting zone, but
their available moisture capacity is generally low because
of stone fragments in the lower part of the subsoil. The
soils dry out and warm up rapidly in the spring and are
eagily worked. Unlimed areas are extremely acid to
strongly acid, and natural fertility is low. Permeability
1s moderate.

Gilpin soils are used mostly for pasture and woodland.
A small acreage is used for crops.

Representative profile of a Gilpin silt loam in a
wooded area, SW14 scc. 29, Perry Township, T. 5 N, R.
5 W., 0.4 mile north of junction of County Road 42 and
County Road 40:

(01—4% inch to 0, deciduous leaf litter.

Al1—0 to 3 inches, very dark grayish-brown (10YR 3/2) silt
icam; moderate, very fine, granular sirueiure; very
friable; many roots; medium aecid; abrapt, wavy
boundary.

A2—3 to 9 inches, dark-brown to brown (10YR 4/8) silt
loam; weak, thin and medium, platy structure; fri-
able; many roots; very strongly acid: abrupt,
irregular boundary. .

B21t—9 to 14 inches, yellowish-brown (10YR §5/4) silt
lvam; moderate, medium, subangular blocky struc-
ture; friable; few roots; approximately 10 percent
coarse fragments; thin, very patchy, dark yellowish-
brown (10YR 4/4) clay films and moderate, patchy,
pale-brown (10YR 6/8) silt coatings on ped faces;
very strongly acid; clear, smooth boundary.

B22t—14 fo 23 inches, yellowish-brown (10YR 5/4) channery
silt loam; moderate, medium, subangular blocky
structure ; firm; few roots; approximately 25 percent
coarse fragments; thin, patehy, dark yellowish-brown
(10¥YR 4/4) clay films on vertical ped faces: very
strongly acid; gradual, smooth boundary.

C—23 to 30 inches, yellowish-brown (10YR 5/4) channery
silt loam; massive; few roots; approximately 60
percent coarse fragments of sandstone; very strongly
acid.

R—380 inches, light olive-brown (2.5Y 5/4) sandstone and
interbedded siltstone.

Depth to bedrock ranges from 20 to 40 inches, but the
average depth in the county is about 30 inches. Color hues
of the A horizon are 10YR and 7.5YR. In undisturbed areas,
color values are 2 to 4 for the Al horizon and 4 to 8 for
the A2 horizon. Value and chroms in the B horizon are
1 or more urnits higher than in the A horizon. Transitional

layers between the A and B horizons are common. Gilpin
soils are characterized by a nonskeletal B horizon of clay
accumulation 9 to 20 inches thick. Texture of the B2 horizon
is heavy silt loam, light silty clay loam, light silt loam
marginal fo heavy loam, and silty clay loam marginal to
clay loam. The Bt horizon is weakly expressed. Clay filmsg
are generally thin and very patchy on ped faces and in
pores, although some of the pores have a continuous coat-
ing. The size and amount of sandstone and silistone coarse
fragments normally increase with depth. The solum below
the Ap horizon is strongly acid to extremely acid.

Gilpin soils commonly are near Wellston, Dekalb, Keens,
Zanesville, Latham, Westmoreland, and Upshur soils. They
are shallower to bedrock than Wellston and Zanesville soils
and contain less sand throughout than Dekalb soils. They
lack the compact fragipan that is characteristic of Zanesville
Soils, and they have a coarser textured B horizon than
Lat_ham, Keene, and Upshur socils. Gilpin soils are better
drained than Latham solls and lack the reddish hues of
the Upshur seoils. The Gilpin soils have a lower base satu-
ration than the Westmoreland soils but otherwise are similar
to those soils.

Gilpin and Dekalb very stony soils, 12 to 35 percent
slopes (GdE).—These soils are mainly in long, narrow bands
around hillsides. A few areas are on long slopes that ex-
tend from the ridgetops to the valleys. Numerous stones
of sandstone are on the surface and in the soil. They
make up about 15 to 25 percent of the soil mass, by vol-
ume. Most of these stones are flat and more than 15 inches
1n size. Considerable mixing of soil material has occurred
on these longer slopes as the result of downslope move-
ment of soil material. On the lower half of slopes in areas
mapped as this unit, the soils are commonly more than
40 inches deep to bedrock.

Included in mapping were areas with large boulders
and areas of sandstone bedrock escarpments. Also in-
cluded were a few narrow benches and small areas of Up-
shur soils. Some small eroded arcas are shown on the soil
map by a special symbol.

The use of these soils is limited by the steep fo very
steep slopes and the presence of stones. The soils are not
strikingly different in soil properties affecting woodland
use. Gilpin soils are generally dominant, but any given
aren of this undifferentiated group of soils may be all
Gilpin seils or all Dekalb soils. Some areas, particularly
those on the long, very steep slopes near the Little Mus-
kingum River, are made up of both Gilpin and Dekalb
soils, but Dekalb soils are dominant.

These soils are generally too steep and too stony for
cropland or improved pasture. Some local areas on the
lower slopes are suited to improved pasture. Slope is the
dominant limitation for nonfarm uses. (Capability unit
Vis-1; woodland suitability group 2rl on all aspects)

Gilpin and Dekalb very stony soils, 35 to 70 percent
slopes [GdG|.—Sandstone and shale bedrock outcrops are
common in areas of these soils. Gilpin soils generally are
dominant, but any given area of this undifferentiated
group of soils may be all Gilpin soils or all Dekalb soils.
Some areas, particularly those that have long, very steep
slopes near the Little Muskingum River, are made up of
both Gilpin and Dekalb soils, and Dekalb soils are domi-
nant.

Included 1n mapping were a few narrow benches and a
few small areas of Upshur soils. Also included are some
small eroded areas that are shown on the soil map by a
special symbol. .

These soils are too steep and too stony for most farm
uses other than native pasture and woodland. Use of ma-
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chinery on these slopes is extremely hazardous. The slopes
and stoniness also limit the nonfarm uses of this soil.
{Capability unit VIIs-1; woodland suitability group 312
on north and east aspects and 4r2 on south and west
aspects)

Gilpin-Upshunr complex, 2 to 6 percent slopes, mod-
erately eroded (GkB2).——~The soils in this complex are on
rather broad ridgetops thronghout the county. Most areas
have smooth uniform slopes and are small in gize.

In cultivated areas the original surface layer has been
mixed with some of the subsoil through tillage. Most
areas have 2 to T inches of the original surface layer re-
maining, but in a few places the reddish subsoil of the
Upshur soils or the yellowish-brown subsoil of the Gilpin
soils is exposed. In a few areas, mostly in woodland or
near the cenfer of ridgetops, the surface layer is more
than 7 inches thick. Loss of soil material through erosion
has reduced the organic-matter content, natural fertility,
and the capacity to absorb moisture. Some areas that were
formerly cultivated have reverted to pasture.

In a typical area, Gilpin soils make up about 50 per-
cent of the complex, Upshur soils about 40 percent, and
included soils 10 percent. A few areas, however, are
nearly all Upshur soils.

Most commonly included in mapping were small areas
of Woodsfield and Wellston soils.

The soils in this complex are suited to all field crops
commonly grown in the county, but there is a moderate
hazard of erosion if the soils are cultivated. Permeability
is slow in the Upshur soils, and this is a limitation for
many nonfarm uses. The depth to bedrock is a limitation
for some nonfarm uses of Gilpin soils. (Capability mnit
ITe—1; woodland suitability group 3ol on all aspects)

Gilpin-Upshur complex, 8 to 12 percent slopes, mod-
erately eroded {GkC2),--This mapping unit occurs on
rather broad, gently rounded ridgetops, in saddles, and
on top of knolls. Slopes are typically smooth and uni-
form. Overgrazing and excessive use of these soils for
clean-tilled erops has resulted in the loss of much of the
original surface layer through erosion. Although most
areas have 23 to 75 percent of their original surface layer
remaining in small gpots, the reddish or yellowish-brown
subsoil is exposed in many places.

Typieally, Gilpin soils make up 50 to 60 percent of the
comiplex. Upshur soils make up only 30 to 40 percent, but
they are the soils that limit use of the complex. They
have a clayey subsoil, and they are slower to dry out in
spring, have slower permeability and more rapid runoff,
and are subject to more severe erosion than the Gilpin
soils.

Included in mapping were small areas of Woodsfield,
Wellston, and Coolville solls.

Practically all areas of this complex have been cleared
and cultivated. Only a small acreage remains in wood-
tand. About two-thirds of the cleared areas are in crop-
land, and most of the remaining acreage is in pasture. The
hazard of erosion is very severe if the soils are cultivated.
Surface runoff is rapid if these soils are used for culti-
vated crops. Limited depth to bedrock in the Gilpin soils
and slow permeability and a hazard of slippage in the
Upshur soils are limitations for many nonfarm uses. (Ca-
pability unit IITe-1; woodland suitability group 3ol on

all aspects)

Gilpin-Upshur complex, 12 to 18 percent slopes
(GkD).—This mapping unit in on narrow, rounded ridge-
tops, benches, and moderately steep hillsides. Slopes are
typically smooth and uniform. The soils are only slightly
eroded and have over 7 inches of their original surface
layer remaining,.

In most places Gilpin soils make up about 60 percent
of the complex, and Upshur soils make up 80 percent. In
any given area, however, soils of either series may make
up 135 to 70 percent of the acreage. Included soils occupy
the rest.

Most areas mapped as this complex include areas of a
soil that is similar to Wellston soils but has redder colors
in the subsoil (76).

Most of this complex is wooded ; & small acreage is crop-
Tand aned pasture. These soils are suited to occasional use
for cultivated crops, but the hazard of erosion is very
severe if the soils are cultivated. The Upshur part of this
complex i3 subject to shippage. Limited depth to bedrock
and slope are also limitations of this complex for nonfarm
uses. (Capability unit XVe-2; woodland suitability group
2rl, on north and east aspects and 3rl on south and west
aspects)

Gilpin-Upshur complex, 12 to 18 percent slopes, mod-
erately eroded (GkD2).--This mapping unit is on narrow,
rounded ridgetops and in moderately steep areas on
knolls, benches, and side slopes. A few areas occur around
small upland drainagewsys near divides.

In most places Gilpin seils make up about 60 percent
of the complex, and Upshur soils make up about 30 per-
cent. In any given avea, however, soils of either series
may make up 15 to T0 percent of the acreage. Included
soils occupy the rest.

Included in mapping were small, severely eroded areas
where the plow layer is red and difficult to work. In a few
places, mostly on benches or on the lower edge of areas
where the complex was mapped on hillside slopes, there
are inclusions of the deep, silty Wellston soils and the
more mottled Rarden and Coolville soils. In addition,
most areas mapped ag this complex include areas of a soil
that is similar to Wellston seils but has redder colors in
the subsoil (786).

Most areas of the solls in this complex are used for
pasture or cropland, and a smaller acreage is woodland
that has been grazed by livestock. Poor cropping prac-
tices and overgrazing have resulted in the loss of up to
75 percent of the original surface layer.

The hazard of erosion is very severe if these soils are
used for cultivated crops, but an occasional crop can be
grown. The Upshur soils are subject to slippage, and this
is a significant limitation for buildings, roads, pipelines,
and other nonfarm uses. Slope, slow permeability in the
Upshur soils, and limited depth to bedrock in the Gilpin
soils are other [imitations to many nonfarm uses. (Capa-
bility unit IVe-2; woodland suitability group 2rl on
north and east aspects and 3rl on south and west aspects)

Gilpin-Upshur complex, 18 {0 35 percent slopes, mod-
erately eroded [GkE2).—This mapping unit is on hillsides
throughout the county. It is extensive and widely dis-
tributed. Most areas are large and are on the upper and
middle parts of side slopes, extending from just below
the ridgetops to about midway down the slopes. A few
areas ocenpy krolls on the hilltops. Slopes typically are
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uniform, but many areas are broken by narrow benches,
minor landslips, and low escarpments.

(3ilpin soils make up about 50 to 70 percent of the com-
plex, and the reddish Upshur soils about 15 to 40 percent.
Upshur soils occur in narrow, alternating bands on
smooth slopes, in the more concave part of mapped areas,
or in less steep parts of the overall slope. Although Up-
shur soils generally are not dominant, they are the soils
that limit use of the complex. They are slowly permeable,
have very rapid runoff, and are subject to very severe
erosion.

Included in mapping were small areas of Rarden, Cool-
ville, Wellston, and Woodsfield soils. Also included were
areas of a soil that is similar to Wellston soils but has
redder colors in the subsoil (76).

Practically all areas of this complex have been cleared,
but many areas are reverting to brush and woodland.
About 25 percent of the acreage is cropland, and about
75 percent is pasture. Steep slopes make the operation of
some kinds of machinery diffieult. If good management
practices are used, some of the less steep areas are suited
to an occasional row crop, but most areas are better
suited to long-term meadow or pasture. Slope, slow
permeability, and susceptibility to slippage are limita-
tions of the Upshur soils for nonfarm uses. Slope and
limited depth to bedrock are limitations of the Gilpin
goils in this complex. (Capability unit VIe2; woodland
suitability group 2rl on north and east aspects and 3rl
on south and west aspects)

Gilpin-Upshur complex, 18 to 35 percent slopes,
severely eroded (GkE3).—This mapping unit is on hillsides
or hilltops throughout the county. Areas are typically 5
to 10 acres in size and are in bands around hillsides near
slope breaks.

This mapping unit commonly consists of 50 percent or
more of Upshur soils and a smaller percentage of Gilpin
and other soils. These soils generally have been farmed
intensively in the past. Poor cropping practices and over-
grazing of pastures have resulted in the loss of most of
the original surface layer and some of the subsoil. Gullies
1 to 3 feet deep occur in most areas. As a result, produc-
tivity and the available moisture capacity have been seri-
ously reduced. Runoff is very rapid, and the soils are
difficult to protect from further erosion. In places small
stones are on the surface, and where the plow layer is
reddish, it is sticky and hard to work.

Because of the steep to very steep slopes and the very
severe hazard of erosion, these soils are not suited to eniti-
vated crops. Geenerally, they are used for permanent pas-
ture or woodland. Landslips are a hazard to buildings on
the Upshur soils, and slope is a general limitation to any
use. (Capability unit V1Ie-1; woodland smitability group
3rl on north and east aspects and 4rl on south and west
aspects)

Gilpin-Upshur complex, 35 fo 70 percent slopes
(GkG).—This mapping unit is on rugged hillsides through-
out the county and is especially extensive in the south-
ern and eastern parts. Areas that are 100 acres or more
in size occur on the long, very steep hillsides near the
Ohio River. These are the most extensive soils in wood-
land in the county. Although they occupy a wide variety
of slope positions, they are more common on the lower
half of hillsides, in coves, and along drainageways.

SOIL BURVEY

The Upshur soils in this complex are in narrow, hori-
zontal bands. In most areas Gilpin soils make up about
60 percent of the complex, and Upshur soils make up 30
percent. In any given aren, however, soils of either series
may make up 15 to 70 percent of the acreage. Included
soils occupy the rest. On some of the longer slopes and
in lower slope positions, the Gilpin and pshur soils are
deeper to bedrock, contain more stone fragments, and
have less distinet horizons than the Upshur and Gilpin
soils described in the representative profiles. Upshur soils
have affected some areas of the Gilpin soils in this map-
ping unit so that they are slightly redder and finer in
texture than typical.

Included in mapping were some narrow, discontinuous
benches in the larger areas of this complex. Also in-
cluded were some landslips, stone outcrops, and rocky
ledges. In addition, there are inclusions of a soil that is
similar to Wellston soils but has redder colors in the
subsoil (75).

About two-thirds of this mapping unit is wooded. The
surface layer in the wooded areas generally is 5 to 8
inches thick. Most of the remaining acreage is in pasture
or 13 reverting from pasture to woodland. Many areas
of these very steep soils were formerly cultivated with
horse-drawn equipment or cleared for pasture. Erosion
has resulted in the loss of up to 75 percent of the original
surface fayer in most of these areas. Because of the very
steep, rugged slopes and the very severe hazard of ero-
sion, these soils are not snitable for use as cropland or
improved pasture. They are generally suitable for wood-
land. Steep slopes and the hazard of landslip are limita-
tions to other uses. {Capability unit VI1le-2; woodland
suitability group 2r2 on north and east aspects and 3r2
on south and west aspects) '

Gilpin-Upshur complex, 35 to 70 percent slopes,
severely eroded [GkG3).—These very steep solls are on
hillsides throughout the county. Most areas are in nar-
row bands that extend horizontally along the slope. They
commonly receive runofl from slopes above. Some areas
are on concave slopes where they receive runoff from
natural drainageways. In most areas Gilpin soils malke
up about 60 percent of the complex, and Upshur soils
make up 30 percent. In any given area, however, soils
of either series may make up 10 to 70 percent of the
acreage. Included soils occupy the rest.

Erogion ig siill active in many arveas of this mapping
unit. Practically all of the original surface layer has
been removed by erosion. The most commeon cause of this
erosion was cultivation of these erodible soils by horse-
drawn equipment. Overgrazing was an additional cause.
The surface layer ranges from yellowish-brown channery
silt loam to reddish-brown clay. Most areas have occa-
sional gullies 1 to 8 feet deep, and in some areas gullies
are numerous. In gullied areas, red shale, siltstone, and
sandstone bedrock are exposed. Some gullies contain lime
nodules. Depth to bedrock is generally less than 3 feet.
The available moisture capacity is low.

Because of very stesp slopes and a very severe hazard
of erosion, these soils are generally best suited to wood-
land. In most places tree planting iz needed to furnish
a good stand of adapted trees. (Capability unit VIIe-1;
woodland suitability group 8r2 on north and east aspects
and 4r2 on south and west aspects)
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Gilpin-Upshur complex, steep, benched (GIE},—This
mapping unit occurs throughout the county. Its overall
slopes are steep to very steep (slopes range from 18 to
36 percent), but they contain a series of two or more
narrow benches that are not shown on the soil map. Most
of the benches are 50 to 150 feet wide, but they extend
around hillsides for several hundred feet. Slopes on the
benches are gently sloping to moderately steep. Seep
spots are common, mostly on benches. In most areas (zil-
pin soils make up about 60 percent of the complex, and
Upshur soils make up about 30 percent. In any given
area, however, soils of either series may make up 15 to
70 percent of the acreage. The rest of it is included soils.

The benchlike topography is caused by different rates
of weathering of bedrock. Most of the bedrock on the
steep breaks is hard, resistant sandstone. The benches
are underlain mainly by more easily weathered siltstone
and shale. Gilpin soils, some areas of which have redder
colors than typical, are dominant on the steeper slopes,
but the benches are occupied mainly by Upshur soils.
In places on the benches, there are inclusions of Cool-
ville, Keene, Wellston, and Woodsfield soils. In addition,
most areas mapped as this complex include areas of a
soil that is similar to Wellston soils but has redder colors
in the subsoil (7£).

Most areas of this complex are in pasture or are
wooded. The benches generally are too narrow and the
intervening slopes are too steep for cultivation. A few
of the wider benches can be used for an occasional row
crop, but most areas are better suited to hay, permanent
pasture, or woodland. Steep to very steep slopes are a
dominant limitation to many nonfarm uges. (Capability
unit VIe-2; woodland suitability group 2rl on north and
east aspects and 3rl on south and west aspects)

Gilpin-Upshur complex, very steep, benched {CIG).—
This mapping unit oceurs throughout the steeper parts
of the county, but the largest acreage is on the very steep
side slopes near the Ohio River where slopes range from
35 to 70 percent. Overall slopes ares very steep and
rugged, but they are broken by two or more narrow
benchlike areas not shown on the soil map. Most benches
are 20 to 150 feet wide and commonly are crossed by
deep drainageways. In most areas Gilpin soils make up
about 60 percent of the complex, and Upshur soils make
up 30 percent. In any given area, however, soils of either
series may make up 15 to 70 percent of the acreage.
Included soils occupy the rest. (Rlpin soils are dominant
on most of the steeper slopes, but Upshur soils are on
most of the benches.

In a few places, mostly on benches and on the lower
edge of the steep slopes, there are inclusions of the deep,
silty Wellston soils. On many of the benches there arc
inclusions of Woodsfield soils that are deeper to the
reddish clay part of the subsoil than Upshur soils. In a
few places, there are seep spots, loose stones, boulders,
and rock outcrops. Also, most areas mapped as this com-
plex include areas of a soil that is similar to Wellston
soils but has redder colors in the subsoil (78).

Some of the wider benches are snited to hay or pasture,
but most of the benches are narrow and inaccessible.
These soils are used mainly for woodland, but operation
of equipment on these slopes is hazardous. The narrow
benches aid in woodland improvement and in the harvest-
ing of trees. Very steep slopes are a limitation for most

nonfarm uses of this complex. (Capability unit VIIe-2;
woodland suitability group 2r2 on north and sast aspects
and 3r2 on south and west aspects)

Gilpin-Upshur very stony complex, 12 to 35 percent
slopes (GnE)—The moderately steep to very steep soils in
this complex occupy benchlike areas that are generally
below steeper areas of stony Gilpin-Upshur or Gilpin
and Dekalb very stony soils. Most of these benches are
on the upper half of hillsides. They generally are narrow
with short side slopes, but they extend around hillsides
for many hundreds of feet. The largest acreage of this
mapping unit is near the Ohio River in Ohio Township.
The soils in these areas have profiles like those described
as representative for their respective series, except they
have a thicker surface layer, contain more coarse frag-
ments, and are slightly deeper to bedrock.

In most areas Gilpin soils make up about 60 percent
of the complex, and Upshur soils make up 30 percent.
In any given area, however, soils of either series may
make up 15 to 70 percent of the acreage. Included soils
occupy the rest.

There are flat and rounded stones of sandstone on the
surface and in the soil. These make up about 10 to 25
percent of the soil volume. In a few places these are
boulders and rock outcrops.

Stoniness is the major limitation to farm use. The
stones dilute the soil mass, reduce the available moisture
capacity, and interfere with the operation of machinery.
The soils can be used for an occasional row crop or for
improved pasture if enough of the stones are removed.
Slope is the dominant limitation for nonfarm uses. (Cap-
ability unit VIs-1; woodland suitability group 3rl on
north and east aspects and 4rl on south and west agpects)

Gilpin-Upshur very stony complex, 35 to 70 percent
slopes (GnG).—This mapping unit is on very steep, rugged
side slopes, mainly in the eastern and southern parts of
the county. The largest acreage is on the long, very steep
hillsides along the Ohio River and other streams. In
most areas Gilpin soils make up about 60 percent of the
complex, and Upshur soils make up 30 percent. In any
given area, however, the soils of either series may make
up 15 to 70 percent of the acreage. The rest of the acre-
age consgists of included soils. _

In most places the surface layer is 5 to 8 inches thick,
but in a few areas up to 75 percent of the original sur-
face layer has been lost through erosion. Most areas are
wooded, but a few areas have been cleared and are used
for pasture. Except for the very stony surface layer,
soils in this complex resemble those of the Gilpin-Upshur
complex, 35 to 70 percent slopes. Many stones of sand-
stone of varying size are on the surface and in the soil.
Most of the stones are flat, but some are angular or
rounded. Tn places there are boulders and high bedrock
escarpments.

The stones, a very severe hazard of erosion, and very
steep slopes limit the use of these soils to woodland. If
good management is used, the soils are well suited to
trees. Equipment operation on these slopes is very haz-
ardous. Very steep slopes are a limitation to nonfarm
uses of the soil. (Capability units VIIs-1; woodland suit-
ability group 3r2 on north and east aspects and 4r2 on
south and west aspects)

Gilpin-Westmoreland silt loams, 2 to 6 percent slopes,
moderately eroded {GoB2).—This complex is on ridgetops
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throughout the county. In most areas the Gilpin soil
makes up 50 to 60 percent of the complex, and the West-
moreland soil makes up 20 to 30 percent. Included soils
occupy the rest. The Westmoreland soil in this mapping
unit has a lower sand content than the soil having the
representative profile for the Westmoreland series.

Excessive use of the soils in this complex for row crops
has caused 25 to 75 percent of the original surface layer
to be removed through erosion. The plow layer is a mix-
ture of the remaiming original surface layer and the
lighter colored subsurface layer and subsoil. Some un-
eroded areas were included in mapping. .

Nearly all of this complex has been intensively culti-
vated; however, many areas are now used for pasture.
Slopes do not restrict the use of most farm machinery.
The hazard of erosion is the major limitation if the soils
are used for cultivated erops. Limited depth to bedrock
is a limitation to some nonfarm uses of these soils. (Cap-
ability unit ITe-1; woodland suitability 30l on all
aspects)

Gilpin-Westmoreland silt loams, 6 to 12 percent
slopes, moderately eroded [GoC2.—This complex is
widely distributed on narrow, rolling ridgetops. It also
oceurs on a few sloping benches and side slopes. In most
areas, the Gilpin soil makes up 50 to 60 percent of the
complex, and the Westmoreland soil makes up 20 to 30
percent. Included soils occupy the rest. The soils in this
complex have profiles that are similar to the respresenta-
tive profile of their respective series, but they have a thin-
ner surface layer.

Included in mapping was a small acreage in the lower
slope positions on side slopes where the depth to bedrock
is 8 feet to more than 6 feet, a few areas that have flat
or angular stones of sandstone on the surface, and some
small areas that are severely eroded. On some of the
wider ridgetops, there are inclusions of the deeper Wells-
ton and Zanesville soils.

About 85 percent of this complex has been cleared and
is used for crops and pasture. A severe hazard of erosion
is the main limitation to farming if these soils are culti-
vated. Slope and Hmited depth to bedrock are limitations
to many nonfarm uses. (Capability unit 11le-1; wood-
land suitability group 8ol on all aspects)

Gilpin-Westmoreland silt loams, 12 to 18 percent
slopes, moderately eroded {GoD2.—This complex is
widely distributed on very marrow ridgetops, on mod-
erately steep benches, and on side slopes throughout the
county. The soils have profiles that are similar to the
representative profile of their respective series, but they
have a thinner, lighter colored surface layer. In most
areas the Gilpin soil makes up 50 to 60 percent of the
complex, and the Westmoreland soil makes up 20 to 30
percent. Included soils comprise the rest.

Included in mapping were areas of soils on benches
and lower slopes where depth to bedrock is 6 feet or
more. Most areas contain up to 25 percent of the deeper
Wellston soils. Also, in many coves and on some south-
facing slopes, there are Inclusions of a soil that is simi-
lar to Wellston soils but has a thicker, darker colored,
less acid surface layer (15).

About 85 percent of this complex has been cleared and
is used for crops and pasture. A very severe hazard of
erosion is the major limitation to the use of these soils
for row crops and small grain. Slope and limited depth

SOIL SURVEY

to bedrock are limitations to many nonfarm uses. (Capa-
bility unit IVe-2; woodland suitability group 2rl on
north and east aspects and 3r1 on south and west aspects)

Gilpin-Westmoreland silt loams, 12 to 18 percent
slopes, severely eroded (GoD3).—This complex oceurs in
small, widely scattered areas on narrow ridgetops and on
moderately steep side slopes. Many areas are in narrow
bands near slope breaks. In most areas the (Gilpin soil
makes up 50 to 60 percent of the complex, and the West-
moreland soil makes up 20 to 30 percent. The rest of the
complex consists of included soils.

More than three-fourths of the original surface layer
has been removed through erosion. The present surface
layer is mostly yellowish-brown material from the sub-
soll and containg small channery fragments of sand-
stone. Shallow gullies less than 3 feet deep are common
in a few places. Depth to bedrock is commonly 15 to 20
inches in the Gilpin soil and 80 to 40 inches in the West-
moreland soil. The available moisture capacity and over-
all productivity are low.

Included in mapping, in many coves and on some
north-facing slopes, were areas of a soil that is similar
to Wellston soils but hag a thicker, darker colored, less
acid surface layer (15).

Nearly alt of this complex hag been intensively culti-
vated or overgrazed. The soilg are better suited to perma-
nent vegelation than to row crops. Slope and shallow
depth to bedrock are limitations for many nonfarm uses.
Capability unit VIe-2; woodland suitability group 3rl
on north and east aspects and 411 on south and west
aspects)

Gilpin-Westmoreland silt loams, 18 to 35 percent
slopes, moderately eroded (GoE2),—This complex is on
steep to very steep slopes, mostly in upper slope positions
on hillsides and knolls. Other areas occur along small
drainageways. In most areas Gilpin soil makes up 50 to
60 percent of the complex, and Westmoreland soil makes
up 20 to 80 percent. The rest of the complex consists of
ineluded soils.

Included in mapping were a few areas on lower slopes
where the depth to bedrock is more than 6 feet. Also
included were small areas of Upshur soils. In most areas
mapped as the complex, the deeper Wellston soils make
up as much as 30 percent of the acreage and are in the
downslope half of the areas. In addition, in many coves
and on some north-facing slopes, there are inclusions of
a soil that ig similar to Wellston soils but has a thicker,
darker colored, less acid surface layer (75).

Because of the slope and severe hazard of ercsion, the
soils in this complex are better suited to permanent vege-
tation than to most other uses. Where conservation prac-
tices and improved management are nsed, these soils can
be used for an occasional row crop. Slope makes the use
of some kinds of machinery difficult and hazardous and
is the dominant limitation to nonfarm uses. {Capability
unit VIe-2; woodland suitability group 2rl on north and
east aspects and 3rl on south and west aspects)

Gilpin-Westmoreland silt loams, 18 fo 35 percent
slopes, severely eroded (GoE3).—The soils of this complex
have been severely eroded because of intensive use. Prac-
tically all of the original surface layer and part of the
subsoil have been removed through ercsion. The present
surface layer is yellowish brown and contains small
stones of sandstone. Shallow gullies, generally less than
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3 feet deep, are common in many of these areas. In a
few areas, gullies are numerous.

In most areas the (Gilpin soil makes up 50 to 60 per-
cent of the complex, and the Westmoreland soil makes
up 20 to 30 percent. The rest of the complex consists of
included soils.

Natural fertility, available moisture capacity, and or-
ganic-matter content have been drastically reduced as a
result of erosion. Depth to bedrock is eommonly about
20 inches in the Gilpin soil and 30 inches or more in the
Westmoreland soil.

Included in mapping, in many coves and on some
north-facing slopes, were areas of a soil that is similar
to Wellston soils but has a thicker, darker colored, less
acid surface layer (75).

The steep slope and very thin surface layer limif the
use of these soils to permanent pasture or woodland.
Slope is the dominant limitation to most nonfarm uses.
(Capability unit VIIe-1; woodland suitability group
3rl on north and east aspects and 4rl on south and west
aspects)

Gilpin-Westmoreland silt loams, 35 to 70 percent
slopes, moderately eroded (GoG2.—This complex is
widely distributed throughout the county. Tt occupies
very steep, rugged slopes, mainly on the upper half of
hillsides. Most areas have been overgrazed or Intensively
cultivated and have lost most of the original surface
layer. A profile of the Westmoreland soil is deseribed as
representative for the Westmoreland series.

In most areas the Gilpin soil makes up 50 to 60 per-
cent of the complex, and the Westmoreland scil makes
up 20 to 30 percent. The rest of the complex consists of
included soils.

Included in mapping were areas of deeper Wellston
soils that occupy up to 20 percent of most areas mapped
ag the complex. The Wellston soils commonly have 20 to
40 percent sandsfone fragments in the subsoil. In addi-
tion, in many coves and on some north-facing slopes,
there are areas of an included soil that is similar fo
Woellston soils butf has a thicker, darker colored, less acid
surface layer (74). Also included in mapping were
gsome severely eroded areas.

About a fifth of the acreage of this complex is in pas-
ture; the rest is in woodland. Steep slopes create a very
gevere hazard of erosion if the soils arve not protected by
a dense plant cover. Operation of most kinds of ma-
chinery is hazardous. These soils generally are better
suited to trees or permanent pasture than to other uses.
(Capability unit VIIe-2; woodland suitability group 2r2
on north and cast aspects and 3r2 on south and west
aspects)

Gilpin-Westmoreland silt loams, very steen, benched
(GpGl.—This complex is characterized by a wide range in
slope. The dominant slopes are very steep, but they are
broken by two or more intervening benches that are
gently sloping to moderately steep. The benches are
narrow and commonly 50 to 150 feet wide, but they
extend around hillsides for several hundred feet. In
most areas the Gilpin soil makes up 50 to 60 percent of
the complex, and the Westmoreland soil makes up 20
to 30 percent. Included soils oceupy the rest.

The Gilpin soil on the very stesp side slopes is similar
to the one having the profile described as representative
for the series, except that it generally contains more

sandstone fragments. The Gilpin soil on the benches is
commonly desper, not so well drained, and slightly finer
textured than typical.

Most of the acreage of this complex is in woodland; a
few of the benches are in pasture. Dominant slopes are
too steep and the benches generally too narrow and in-
accessible for cultivation. The benches can be used for
timber harvesting and have potential for riding and
hiking trails. Steep slopes are the dominant limitations
to the use of this complex for both farm and nonfarm
uses. (Capability unit VI1le-2; woodland suitability
group 2r2 on north and east aspects and 3r2 on south
and west aspects)

Guernsey Series

The Guernsey series consists of deep, moderately well
drained soils on ridgetops, hillsides, and benches. These
soils formed in material weathered from layers of lime-
stone, siltstone, sandstone, and shale. Where the soils
oceur on uneroded ridgetops, they generally have a silt
capping (loess) up to 15 inches thick. In this county the
Guernsey solls were not mapped individually, but they
are the major component of the Guernsey-Upshur and
Gruernsey-Westmore mapping units. Guernsey soils occur
throughout the county, but are most extensive in the
western and, to a lesser extent, the northeastern parts of
the county. _

A representative Guernsey soil in pasture has a dark-
brown silt loam surface layer about ¢ inches thick. The
upper part of the subseil, to a depth of 20 inches, is
dark yellowish-brown heavy silt loam and silty clay
loam. The subsoill, to a depth of 89 inches, is dark yel-
lowish-brown siliy clay loam and clay that is mottled
with olive, brown, strong brown, and reddish brown. The
lower part of the subsoil, to a depth of 48 inches, is
mixed dark yellowish-brown and reddish-brown clay.
Below the subsoil is silty clay that has mixed colors of
dark yellowish brown, yellowish brown, light olive
brown, and olive gray te a depth of about 80 inches,
Weathered olive siltstone is at a depth below 80 inches.

(Guernscy soils are moderately permeable in the upper
15 to 30 inches of the profile but are slowly permeable
in the clayey lower part of the subsoil and in the sub-
stratum. The soils have a deep rooting zone. Surface
runoctl is rapid, and the soils are highly erodible on all
slopes if they are not protected. They have a medium to
high available moisture capacity. Although they formed
partly in residoum from limestone, Guernsey soils are
generally medinm acid to very strongly acid in the upper
part and are less acid with increasing depth. On mod-
erately steep to very steep hillsides, the soils are subject
to slippage. Most landslips occur in concave, middle posi-
tions on slopes.

These soils are used mostly for hay and pasture; only
a relatively small acreage is 1 cultivated crops. The soils
are well suited to bluegrass for pasture.

Representative profile of Guernsey silt loam, 18 to 35
percent slopes, in a pasture in NIE114 sec. 9, Seneca
Township, 1.2 miles northeast of State Highway 78 on
Township Road 55 {250 feet cast of profile having sam-
ple No. MN-24 that is described in table 10) :

Apl—0 to 8 inches, brown to dark-brown (10YR 4/3) silt
loam; moderate, fine, granular struecture; friable;
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many roots; dark-brown (10YR 3/3) organic siaing
on ped faces; medium -acid; abrupt, smooth
boundary.

Ap2—3 to 9 inches, brown to dark-brown (I0YR 4/3) silt
loam; weak, medium and finre, granular structure;
friable, ecmmon roots; strongly acid; elear, smooth
boundary.

B21t—9 to 13 inches, dark yellowish-brown (10YR 4/4) heavy
silt loam; moderate, fine, subangular blocky strac-
fure; firm; common roots; thin, very patchy, brown
to dark-brown (T.8YR 4/4) clay films on vertical
ped faces; strongly acid; clear, smooth boundary.

B22t—13 to 20 inches, dark yellowish-brown (10YR 4/4)
light silty clay loam; moderate, fine and medium,
subanguiar blocky structure; firm; common 100ts;
thin, patchy, brown to dark-brown (7.6YR 4/4) clay
filmg on vertical ped faces; few, fine, black (10YR
2/1} concretions; strongly acid; abrupt, smooth
boundary.

ITB23t—20 to 32 inches, dark yellowish-brown (10¥YR 4/4)
heavy silty clay leam ; coramon, fine, distinet, strong-
brown (7.5YR 5/6) and olive {5Y &/3) motiles;
strong, coarse and medinm, angular blocky structure
very firm; few roots; thin, patchy, yellowish-brown
(16YR 5/4) elay filmg on vertical ped faces; few,
fine, black (10YR 2/1) concretions; strongly acid;
abrupt, smooth boundary.

I1B24t-—-32 to 39 inches, dark yellowish-brown (10XYR 4/4)
clay; many, fine, distinct, brown (T0YR 5/8} and
reddish-brown (5YR 4/3) mottles; moderate, coarse,
angniar bloeky strueture; very firm ; thin, continuous,
dark-brown (I0YR 4/3) clay {flmg; few, fine, black
(J0YR 2/1) concretions; strongly acid; abrupt,
smooth boundary.

HIB3t—39 to 46 inches, mixed dark yellowish-brown (10YR
4/4), brown (10¥YR 5/3), and reddish-brown (6YR
4/3) clay; weak, coarse, angular blocky structure;
very firm,; thin, patchy, brownish-gray (2.5Y 6/2)
clay films; few, fine, black (10YR 2/1) concretions;
medinm acid; clear, smooth boundary.

IIC—48 to 80 inches, mixed dark yellowish-brown (10YR
4/4), yellowish-brown (10YR 5/4), light olive-brown
(2.5Y 5/6), and olive-gray (5Y 5/2) silty clay; mas-
sive; very firm; few, fine, black (10Y¥YR 2/1) concre-
tions; slightly acid; abrupt, smooth boundary.

R—80 to 90 inches plus, olive (5Y 5/6) highly weathered
siltstone that hasg dark yellowish-brown (10YR 4/4)
silty clay in fractures; neutral

Thickness of the solum ranges from 36 to 54 inches. Content
of coarse fragments commonly is about 5 percent and rarely
exceeds 20 percent, by volume, in ihe solum. In areas that
have not heen cultivated, the Al horizon is 1 to 4 incheg thick
and very dark grayish brown (10YR 3/2), dark brown (1L0YR
3/8), or very dark brown {(I0YR 2/2). An A2 horizon, if
present, is 2 to 8 inches thick and has colors with a value of
4 or 5 and chroma of 2 to 4. The Ap horizon is dark brown
(10YR 3/8), dark grayish brown (10YR 4/2), or brown (10YR
4/8). A part of the upper Bt horizon, 10 inches or less in
thickness, is heavy silt loam or silty clay loam containing
25 to 835 percent clay. The weighted average clay eontent in
the npper 20 inches of the Bt horizon is 35 to 5O percent.
The upper part of the Bt horizon ig unmottled or has few to
common mottles with chroma of 3 to 6. Dominant colors
have a hue of 10 YR or 7.5YR, value of 4 or 5, and chromsa
of 3, 4, or 5. The reaction of the A horizon and upper part
of the B horizon ig typiecally strongly acid but ranges from
very strongly acid to medium aecid.

The Iower part of the Bt horizon, beginning at depths rang-
ing from 16 to 26 inches, ig elay, silty clay, ot heavy siliy clay
loam that has a clay content ranging from 35 to 55 pereent.
The reaction of the lower part of the Bt horizon is typically
medium acid or glightly acid butf, in some places, is strongly
acid above a depth of 36 inches. The lower part of the Bt
horizon has mottles or variegated colors with mosgt of the
matrix having a hue of 10YR or 7.5YR, but some =zones
have a hue of 2.5Y, BY, or 5YR. Value is 4 or 5, chroma
ranges from 1 to 8.

The Guernsey scils in this county differ from Guernsey
soils elgewhere in that they lack 2-ehroma mottles in the

upper 10 inches of the Bt horizon. This slight diiference
does not affect the use and management of these soils.

Guernsey soils are mapped in soil complexes with West-
more scils and with Upshur soils. They are commonly on
hillsides above Sees and Woolper soils. Guernsey soils have
a higher clay conient in the upper part of the Bt horizon
than Westmore soils and are not so well drained as those
soils, They lack the reddish hues in the B horizon of the
Upshar soils. Guernsey soils are deeper, are mere ucid,
and have a lighter colered surface layer fhan Brooks anils.
They are less deep to bedrock and have a lighter colored
surface layer than Woolper and Sees sofls on adjacent col-
luvial slopes. Guernsey soils are not so well drained as the
‘Woolper soiis.

Guernsey-Upshur complex, 6 to 12 percent slopes,
moderately eroded (GrC2,—This mapping unit is on
rounded ridgetops throughout the county. Most areas are
about 3 or 4 acres in size. In most places Guernsey soils
make up about 50 percent of the complex, and Upshur
soils make up 30 percent. In any given area, however,
soils of either series may make up 20 to 80 percent of the
acreage. Included in mapping were a few small areas
of Brooke, Westmore, and Woodsfield soils. These make
up the remaining percentage of the complex. Practically
all the acreage is in cropland and pasture. )

Erosion has removed up to three-fourths of the orig-
innl surface layer. In most places the remaining part of
that layer is mixed with some of the yellowish or red-
dish subsoil. The present surface layer is silt loam, silty
clay loam, or silty clay. Rill erosion is common 1n areas
cultivated np and down the slope, and in a few places
there are shallow gullies. Where the plow layer is silty
clay, it is sticky, hard to till, and difficult to seed or
vegetate, and its organic-matter content is low.

A severe hazard of erosion is the dominant limitation
to cultivation. Surface runoff from these soils ig rapid.
Where Guernsey soils are dominant, soils of the complex
can be cultivated frequently if optimum management is
used. Where Upshur soils are dominant, the soils should
be cultivated only occasionally. Slow permeability and
slope are limitations to many nonfarm uses. (Capability
unit ITTe-8; woodland suitability group 2w2 on all
aspects)

Guernsey-Upshur complex, 12 to 18 percent slopes,
moderately eroded (G:D2).—This mapping unit occupies
narrow ridgetops, rounded knolls, and moderately steep
benches on hillsides. In addition, a few areas are on
slopes just helow ridgetops. Except for a few minor
landslips on some benches, slopes are smooth and suited
to most kinds of farm machinery. Some of the benches
are dissected by deep drainageways, and this is a limi-
tation to their use. In most arcas Guernsey soils make
up about 50 percent of the complex, and Upshur soils
30 percent. In any given area, however, soils of either
series may make up 20 to 80 percent of the acreage.
Tncluded soils make up the rest.

Practically all of these areas have been cleared and
are now in cropland or pasture. Sheet and rill erosion
have caused the loss of up to three-fourths of the original
surface layer. Unprotected areas are now being damaged
by erosion. In most places the plow layer contains red-
dish or yellowish, finer textured material from the sub-
soll. The plow layer is diffienlt to work and to protect
from further erosion. A few areas, mostly in woodland,
have 7 to 10 inches of the original surface layer remain-
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ing. Texture of the present surface layer is silt loam,
gilty clay loam, or silty clay.

On most benches and some ridgetops, this mapping
unit has small inclusions of Woodsfield goils. On some
of the benches, there are minor landslips and seep spots
that need land smoothing and random tile drainage if
these areas are to be used for cropland. In some places,
excessive surface runoff from higher areas is a problen.

Soils of this complex are suited to ocecasional cultiva-
tion or to meadow or pasture. Surface runoff is rapid,
and the soils are subject to very severe erosion if they
are cultivated. Slope and slow permeability are major
limitations to most nonfarm uses. (Capability unit IVe~
1; woodland suitability group 2w3 on all aspects)

Guernsey-Upshur complex, 18 to 35 percent slopes,
moderately eroded (GrE2).This mapping unit is on hill-
sides. The largest areas are mainly on upper slopes in
the eastern part of the county and on lower slopes in the
southwestern part of the county. Other areas are on
hilltop knolls that stand out as prominent landmarks.
Slopes on knolls and most upper slopes are typically
smooth and uniform, but some areas have minor land-
slips and somewhat uneven landforms. In a few places
there arc some large stones of sandstone and limestone
on the surface and in the soil.

In most areas Guernsey soils make up about 50 percent
of the complex, and Upshur soils 30 percent. Tn any
given area, however, soils of either series may make up
20 to 80 percent of the acreage. Included soils make up
the rest. C

Inciuded in mapping were small areas of Brooke,
Westmore, or Woodsfield soils. A few included areas are
stony, and a few are severely eroded.

Most of this complex is now in pasturs or cropland.
Poor field layouts, wide strips, and plowing across nat-
ural waterways have contributed to the loss of up to 75
percent of the original surface layer. Overgrazing of pas-
tures and damage by livestock in the winter have in-
creased the soil loss. The loss of soil material has reduced
the organic-matter content, natural fertility, and the
available moisture capacity.

Because of the steep slopes and very severe hazard of
erosion, these soils are better suited to long-term hay,
pasture, or woodland than to row crops. If careful man-
agement and intensive conservation practices are used,
a few of the less steep areas can be nsed for an occasional
row crop. If optimum management is used, these soils
are well suited to pasture. Slope is the dominant Hmita-
tion to meost nonfarm uses. (Capability unit VIe-1;
woodland snitability group 2w3 on all aspeets)

Guernsey-Upshur complex, 35 to 70 percent slopes,
moderately eroded (GrG2).—This mapping unit generally
is in long, narrow bands around hilltops. Slopes are gen-
erally smooth, but some areas have minor landslips and
a few rock outcrops. Slips can oceur in soils of either
series in this unit. Water erosion has caused the loss of
25 to 75 percent of the original surface layer of these
soils. In places the reddish or yellowish clayey subsoil
is exposed. A few areas, mostly in protected woodland,
have 7 to 10 inches of the original surface layer of silt
loam remaining. Texture of the present surface layer is
silt loam or silty clay loam. :

Commonly, this mapping unit is about 50 percent

Guernsey soils, 25 percent or more Upshur soils, and 25
percent or less inclusions of other soils.

Included in mapping were severely eroded soils that
have a silty clay or clay surface layer. Also included
were areas ol the dark colored Brooke soils, areas of the
well-drained Westmore soils, and, on some of the lower
slopes, narrow bands of the Woodsfield soils.

Because of the very stecp slopes and very severe haz-
ard of erosion, soils of this complex are better suited to
permanent pasture or woodland than to other farm uses.
Some of these arcas have fair to good natural stands of
bluegrass and white clover. Slope is the dominant limi-
tation to any nonfarm uses. (Capability unit VIIe-2;
woodland smitability group 2w4 on all aspects)

Guernsey-Upshur complex, 18 to 70 percent slopes,
landslip (GsG)—Where these soils have slopes of less than
35 percent, they are on the upper half of hilisides in long
benchlike areas that are bounded below and above by
steeper slopes. Where slopes are steeper than 85 percent,
the soils are in long areas near the bottom of hillsides.
Most slopes are concave and are in a position to receive
runoff and seepage water from the higher slopes.

Guernsey solls arc dominant in this mapping unit, but
their percentage varies widely. Some areas are made up
almost entirely of Guernsey soils, whereas some areas
are nearly all Upshur soils. Included in mapping were a
few small areas of Sees and Vandalia soils on colluvial
toe slopes.

Both the Guernsey and Upshur soils are commonly
more than 5 feet deep to bedrock and have a high clay
content in the lower part of their subsoil. Because of
many old landslips, slopes are very irregular and uneven.
Many areas are still subject to slippage. There are many
dips, low bulges, and small soil escarpments. Consider-
able mixing of soil materials has occurred, and profiles
are more variable in depth and texture than those de-
seribed as representative for the respective series. Stones
on and in the soils are oriented in all directions. In some
areas the soils have moved enough through slippage that
they have buried other soil profiles. Seep spots are
common.

Soils of this complex are not suited to cropland be-
cause of the steep, irregular slopes and the very severe
hazard of erosion. Thongh these areas are well suited
to woodland, most of them are now in fair-quality blue-
grass pasture. The rough, steep slopes make pasture im-
provement difficult or impossible, and the operation of
machinery is hazardous. The steep slopes are a dominant
limitation to other uses. (Capability unit VIIe-2; wood-
land suitability group 2w4 on all aspects)

Guernsey-Upshur complex, steep, benched (CuE)—
This mapping unit occurs on hillsides mainly in the
southern part of the county. The dominant overall slope
is steep to very steep, but the steeper slopes are broken
by two or more narrow benches. These benches range
from 20 to about 200 feet in width and are sloping to
moderately steep. The benches are too narrow to indicate
on the soil map.

Guernsey soils are dominant in this complex and oc-
cupy most of the steeper areas. Upshur seils are most
common on some benches. Guernsey or Upshur soils that
are on the narrow benches commonly contain stone frag-
ments in the profile and generally are 5 to 8 feet deep to
bedrock. In most areas of this mapping unit, the surface
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layer is brown silt loam about 6 inches thick, but in a
fow severely eroded areas, the reddish or yellowish-
brown subsoil is exposed.

Included in mapping on the steeper slopes were some
areas of Westmore soils. Also included were a few small
areas of Sees and Vandalia soils on colluvial toe slopes.

Soils of this complex are used mainly for woodland or
grazing. The benches are generally too nearly inaccessi-
ble or too narrow and the intervening slopes too steep for
cultivation. Erosion and irregular, steep slopes are the
major limitations to the use of these soils. (Capability
unit VIe-1; woodland suitability group 2w3 on all
aspects)

Guernsey-Upshur complex, very steep, benched
{GuG).—This mapping unit is on very steep hillsides with
benches that are sloping to moderately steep and range
from 20 to about 150 feet in width. Guernsey soils are
dominant in these areas and occupy most of the steep
glopes. Upshur soils are most common on the upper
slopes. Guernsey and Upshur soils that occur on benches
are commonly underlain by bedrock at a depth of 5 to
8 feet. Tn most areas soils of the mapping unit contain
10 to 15 percent sandstone and limestone fragments.

On many of the steeper slopes, there are inclusions of
the well-drained Westmore soils. On some benches, in-
clusions of well-drained Woodsfield soils oceur. Also in-
cluded are very narrow strips of Sees and Vandalia soils
on colluvial toe slopes.

More than three-fourths of this complex is wooded.
Overall slopes are much too steep and benches are gen-
erally too mnarrow or are inaccessible for cropping.
Cleared benches ordinarily are productive, but they are
small, hard to manage, and commonly shaded by adja-
cent wooded slopes. Some of these areas are snitable for
limited pasture, but they will erode severely if over-
grazed or cultivated. Generally, these areas are best
suited to woodland. (Capability unit VIIe-2; woodland
suitability group 2w4 on all aspects)

Guernsey-Westmore silt loams, 6 to 12 percent slopes,
moderately eroded (GwC2).--This mapping unit is on
gently rounded ridgetops and, in some places, on sloping
benches. Most aveas are less than 5 acres in size and have
smooth, uniform slopes. The Guernsey soil is dominant
in this mapping unit, and some areas of the complex are
made up almost entively of the Guernsey soil

Sheet and rill erosion have removed 25 to 75 percent
of the original surface layer of these soils. In most places
part of the subsoil is now mixed with the remaining part
of the surface layer. A few areas, mostly in woodland,
have 7 inches or more of the original silt loam surface
layer remaining.

These soils are suited to cultivation, but the hazard
of erosion is severe if they are farmed. The small size
of most areas is a limitation for farming, except where
they occur within larger areas of other soils that are
suitable for farming. Slope and slow permeability are
limitations for practically all uses. These soils are used
mostly for cropland or pasture. (Capability unit T1Te-3;
woodland suitability group 2w2 on all aspects)

Guernsey-Westmore silt loams, 12 to 18 percent
slopes, mederately eroded [GwD2)—These soils are main-
ly on narrow ridgetops, benches, and upper slopes. A few
areas occur along small, upland drainageways. Slopes
typically are smooth and uniform, although minor slips
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occur on some of the benches. A few areas are severely
eroded.

The Guernsey soil is dominant in this complex and
makes up T0 to 75 percent of a typical area. Some areas,
however, congist alinost entirely of the Guernsey soil.

Included in mapping were areas where sandstone and
limestone are on the surface.

Most areas of this complex have been cleared and
farmed or pastured. Erosion has resulted in the loss of
gome of the original surface layer. In most areas the
remaining part of the original surface layer has been
mixed with some of the lighter colored subsoil by tillage.
Shallow rills and gullies have formed in places.

These soils are too steep for other than occasional
cultivation. Surface runoff ig rapid, and this causes a
very severe hazard of erosion if these soils are cultivated.
Slope and slow permeability are limitations to most non-
farm uses. (Capability unit IVe-1; woodland suitability
group 2w3 on all aspects)

Guernsey-Westmore sili loams, 18 to 35 percent
slopes, moderately eroded (GwE?2).—These soils are on
hillsides, on knolls, and in benchlike areas. The benches
are commonly bowmnded above and below by steeper areas
of Guernsey-Westmaore, Gilpin-Westmoreland, or Gilpin-
Upshur soils. Most of these areas have smooth, uniform
slopes, but small slips and low escarpments are common
on some hillsides.

In most areas the Guernsey soil makes up about 65
percent of the complex, and the Westmore soil 25 per-
cent. In any given area, however, either soll may make up
20 to 80 percent of the acreage. Included soils make up
the rest.

The soils in this unit are similar to these described as
representative for the respective series, but their layers
are thinner and the depth to bedrock is less. Most areas
have 25 to T0 percent of the original surface layer re-
maining, but in some places the plow layer is mostly
gubsoil material.

Inctuded in mapping were a few areas that have loose
boulders of limestone and sandstone on the surface and
in the soil. A few spots of the darker colored Brooke soils
that are too small to be mapped separately were inciuded.
Where areas of this mapping unit are on the lower half
of hillsides, well drained Woolper soils and moderately
well drained Sees soils also were included.

Steep slopes make the use of farm equipment diffieult
on these soils. They create a very severe hazard of ero-
sion and are a limitation to most uses of this complex.
These soils are better suited to pasture or to long-term
meadow than to cultivated crops. (Capability unit VIe-
1; woodland suitability group 2w3 on all aspects)

Guernsey-Westmore silt loams, 18 to 35 percent
slopes, severely eroded (GwE3).—These soils are mainly
on hillsides, although a few areas occur on knolls, Most
areas are on the upper edges of slopes near slope breaks
or below areas of steeper slopes where they receive run-
off. Most of these areas range from 5 to 10 acres in size.

In most areas Guernsey soil makes up about 85 percent
of the complex, and Westmore soil 25 percent. In any
given avea, however, either soil may make up 20 to 80
percent of the acreage. Included soils make up the rest.

In the past, these soils have been overgrazed or
cropped intensively. Through erosion they have lost over
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75 percent of their original surface layer and, in many
places, some of their subsoil. Scattered gullies 1 to 8 feet
deep occur in most places.

Included in mapping were areas where gullies are
numerous and where the surface layer contains many
small limestone rocks. Depth to bedrock is generaily less
than 4 feet.

These soils are not suitable for cultivation, because of
the steep slopes and very severs hazard of erosion; how-
ever, they are more suitable for grass-legume pasture
and meadow than most of the other severely eroded soils
mapped in the county. Steep slopes are limitations for
most uses. The steep to very steep slopes and gullies are
a hazard to the safe operation of farm equipment. {Cap-
ability unit VITe-1; woodland suitability group 2w3 on
all aspects)

Guernsey-Westmore silt loams, 35 to 70 percent
slopes, moderately eroded (GwG2.—These soils are on
hillsides. Most of the acreage has been overgrazed, and
many areas were formerly cultivated with horse-drawn
equipment. Erosion has resulted in the loss of up to 75
percent, of the original surface layer, In some places the
subsoil is exposed, and there are a few shallow gullies.
Where these soils occupy upper slopes, the depth to
bedrock is less than that described for the series. In most
areas the Guernsey soil makes up about 65 percent of the
complex, and the Westmore soil 25 percent. In any given
area, however, either soil may make up 20 to 80 percent
of the acreage. Inclhided soils make up the rest.

Included in mapping were a few spots of darker col-
ored Brooke soils, spots and narrow bands of the darker
colored, moderately well drained Sees soils, the well
drained Woolper soils, some stony areas, bedrock escarp-
ments, and rock outcrops.

Soils of this complex are too steep for cropland.
Present stands of pasture commonly are thin and weedy.
In many places liming, fertilizing, reseeding, and mow-
ing are difficult or impossible, even with special equip-
ment.

These soils are unsuitable for cropping because of the
very steep slopes and very severe hazard of erosion. The
soils are well suited to woodland, but the use of most
kinds of machinery on these very steep slopes is haz-
ardous. These steep slopes are a limitation to most non-
farm uses of this soil complex. (Capability unit VIIe-2;
woodland suitability group 2w4 on all aspects)

Gullied Land

Gullied land, Gilpin-Upshur material (Gyl, is in mod-
erately steep to very steep areas on hillsides, commonty
in upper or middle slope positions near slope breaks.
Many areas recelve runoff from the upper slopes and
natural drainageways.

These areas have been so severely eroded that they
have an intricate pattern of shallow and moderately
deep gullies. More than half of the surface area of this
mapping unit is within the gullies. Practically all of the
silt loam surface layer is gone, and scil profiles have
been largely destroyed, except for areas between gullies.
Texture at the surface ranges from silt loam to clay, but
the dominant texture is clay loam that tends to be sticky
when wet and hard when dry.

Areas between the gullies commonly are about 70 per-

cent Upshur soils and about 30 percent Gilpin and other
soils. In a few places the Gilpin soils are absent, and the
areas are up to 30 percent Guernsey soils. Upshur soils
have affected some of the (Rilpin svils, causing them to
be redder than typical. Exposed in many of the deeper
gullies is shale, limestone, or sandstone bedrock.

Thig land type is too eroded and generally too steep
for cropland or improved pasture. It is better suited to
trees for watershed protection. Steep slopes and a severe
hazard of erosion are limitations for most nonfarm uses.
(Capability unit VITe-1; woodland suitability group
4r1 on all aspects)

Hackers Series

The Hackers series consists of deep, well-drained,
loamy soils that have a reddish-brown subseil. These soils
are gently sloping to sloping on fans where small water-
ways join larger ones, particularly where steep hillside
drainageways empty into valley streams. These fans
commonly overlie parts of larger areas of soils on bottom
lands, second bottoms, and terraces. Hackers soils formed
in water-deposited material washed from solls on up-
lands, dominantly the Upshur soils. The largest acreage
is in the southern and eastern parts of the county.

A representative Hackers soil that has been cultivated
has a dark-brown silt locam plow layer about 8 inches
thick. The subsoil, to a depth of 11 inches, is dark yel-
lowish-brown silt loam. Below this, to a depth of 26
inches, it is brown to dark-brown channery silt loam and
reddish-brown channery clay loam. Channery fragments
make up about 20 percent of the lower part of the sub-
soil. Below the subsoil, to a depth of 50 inches, is reddish-
brown channery clay loam. This is underlain, to & depth
of 98 inches, by reddish-brown gilt loam and brown to
dark-brown clay loam mottled with gray.

Hackers soils have a deep rooting zone and high avail-
able moisture capacity. They have moderate permeability
and are strongly acid in the root zone. Hackers soils are
subject to occasional flooding from the small streams
that flow through or around them. Most damage from
these floods results from deposition or erosion rather
than from wetness. The problem is increased if the small
stream channels become clogged with gravel, stones, and
debris.

Hackers soils in this county are used mostly for culti-
vated crops and for meadow.

Representative profile of Hackers silt loam, 3 to 8
percent slopes, in a cultivated field, NW14 sec. 18, Jack-
son Township, T.1N., R4W., 2.7 miles NE. of Ily on
State Route T:

Ap—0 to 8 inches, dark-brown (10YR 3/3) silt loam; brown
to dark brown (10YR 4/3) when broken and
crushed; weak, fine, subangular blocky strueture;
friable; many rcots; 5 fo 10 percent coarse frag-
ments; medium acid; abrupt, smooth boundary.

Bl—8 io 11 inches, dark yellowish-brown (10YR 4/4) silt
loam ; weak, medinm, subangular blocky structure;
firm: few roots; 5 to 10 perceni coarse fragments;
medium acid; clear, smooth boundary.

B21t—11 to 17 inches, brown to dark-brown (7.5YR 4/4)
channery heavy silt loam; moderate, medinm, sub-
angular blocky structure; firm; few roots; thin,
very patchy, dark reddish-gray (5YR 4/2) clay filns;
few, fine, black (10¥YR 2/1) concretions; very
strongly acid; clear, smooth boundary.
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B22t—17 to 26 inches, reddish-brown (5YR 4/3) channery
light ¢lay loam; weak, medium, subangular blocky
strueture; firm; few roots; thin, patehy, dark red-
dish-gray (8YYR 4/2) clay films; many, fine, black
{(10YR 2/1) concretions; very strongly acid; gradueal,
smooth boundary.

to 50 inehes, reddish-brown (3YR 4/3) channery

light elay loam; massive; few roois; many, fine,

black (10YR 2/1) concretions; medium acid; grad-
1al, smooth bhoundary.

C2—30 to 90 inches, reddish-brown (5YR 4/3) heavy silt
loam ; common, medium, prominent, light-gray to
gray (10YR 6/1) mottles in lower part; massive;
many, medium, black {(10YR 2/1) concreticons and
coafings; medium acid; gradual, smooth boundary.

C3—90 to 96 inches, brown to dark-brown (7.5YR 4/4) light
clay loam; common, fine, prominent, light-gray to
gray (10YR 6/1) mottles; massive; many, medinm,
black (10YR 2/1) coneretions and coatings; slightly
acid.

Thickness of the solum ranges from 20 to 50 inches but
averages about 30 inches. Where these =oils occur in some of
the narrow valleys, bedrock is commonly at a depth of about
& to 12 feet. However, where they overlie some of the deeper
bottom-land and terrace soils, along the Ohic River, for ex-
ample, bedrock can be very deep. Texture of the B horizon
is silt loam, clay loam, and silty clay loam. Clay loam is
the most commoen. The content of coarse fragments varies con-
siderably ; the average is about 10 percent, by volume, for the
A horizon and 20 percent for the B herizon. Hues of the B
horizon center on 5YR but range to 2.50¥YR in the B2 horizon
and te 10YR in ihe Bl horizon. Values and chromas are 3
and 4. Clay films in the B2 horizon are generally thin and
patchy, covering less than 50 percent of the ped faces., The
solum is commonly strongly acid but ranges from very
strongly acid to medium aecid.

The Hackers soils in this county have a darker surface
horizon and more coarse fragments in the solum than Hackers
soils elsewhere. They also have a slightly thinner solum than
other Hackers soils, These differences, however, do nhot
greatly influence the use and management of the soils.

Hackers soils commonly oceur near or adjacent to the
well-drained Vandalia and Woolper soils. They have a less
clayey Bt horizon than Vandalia soils, and they have redder
colors and a less elayey Bt horizon than the Woolper soils.
They have redder colors than the Hartshern soils, and they
lack the sandy and gravelly substratum of those soils. The
Hackers soils have a less clayey Bt horizon and redder colors
than Sees soils and also are better drained.

Hackers silt loam, 3 to & percent slopes (HcB)—Most
areas of this soil are 1 to 4 acres in size, but along the
Ohio River some are 10 to 25 acres. Slopes are smooth
and uniform or slightly convex. Included in mapping
were a few areas where the soils have a channery surface
layer. The fragments generally do not interfere with
cultivation, but these spots are somewhat droughty dur-
ing periods of limited rainfall.

Almost all areas of this soil are in eropland or pasture.
The soil is well suited to all of the common crops. Sur-
face runoff is slow, and there is only a moderate hazard
of erosion. Flooding is a serious limitation to most non-
farm uses of this soil. (Capability unit ITe-2; woodland
suitability group 20l on all aspects)

01—26

Hartshorn Series

The Hartshorn series consists of well drained to mod-
erately well drained soils that are shallow or moderately
desp to loose sand or gravel. These soils are loamy
throughout the uppermost 12 to 30 inches. They are
nearly level to gently sloping and are on narrow flood
plains along small streams thronghout the county.

A representative Ilartshorn soil that has been culti-
vated has a dark-brown silt loam plow layer about 6
inches thick. This layer is easily worked. The subsoil, to
& depth of 19 inches, is dark yellowish-brown silt loam,
gravelly silt loam, and gravelly loam. Below the subsoil,
te a depth of 56 inches, is looge sand and gravel. Sand-
stone bedrock is at a depth of 56 inches.

Hartshorn soils are subject to occasional flooding of
short duration. The floodwater iz swift and commonly
causes erosion. Most flooding occurs early in spring.
Permeability of the Hartshorn soils is moderately rapid.
The available moisture capacity is low, and the soils are
droughty in dry years. Soil reaction in the rooting zone
is strongly acid to medium acid.

Hartshorn seils are used mainly for pasture, but vege-
tables that mature early also are grown. Many of the
wider areas of these soils are used for field erops. Corn
and hay are the main crops.

Representative profile of Hartshorn silt loam in a
meadow, SET4 sec. 20, Wayne Township, 105 feet south
of Township Road 263:

Ap—0 to 6 inches, dark-brown (10YR 3/8) silt loam; weak,
fine and medium, granular structure; friable; many
roots; medium acid; abrupt, smocth boundary.

B21—6 te 10 inches, dark yellowishk-brown (10YR 3/4) silt
loam; weak, medium, subangular blocky structure;
friable; common roots; § percent coarse fragments;
medinm acid; clear, smooth boundary.

B22-—10 fo 15 inches, dark yellowish-brown (10YR 3/4)

gravelly silt loam; weak, fine, subangular blocky

structure; friable; common roots; medium aeid;
abrupt, smooth boundary.

to 19 inches, dark yellowish-brown (10¥RR 3/4)

gravelly loam; massive; friable; common roofs;

thin, very patchy, dark yellowish-brown (10YR 4/4)

clay films on fragments and gravel; medium secid;

clear, smooth boundary.

11C—19 to 56 inches, poorly sorfed gravel and sand; single
grain; loose; few roots; thin, very patchy clay
films on a few pebbles.

R—~56 inches, sandstone bedrock.

The profile above the Ioose sand and gravel is silt loam,
Ioam, or heavy sandy loam, and in places it is gravelly. Depth
to sand and gravel averages about 20 inches but ranges from
16 to 30 inches. Color hue of the A horizom is 10YR or T.5YR,
whereas hues of the unhderlying layers range from 7.5YR to
2.5Y. In the A horizon, eolor value is 3 or 4 and chroma is
2 or 3. The B horizon has value and chroma of 3 or 4. Content
of coarse fragments in the sgolum averages 15 percent, by
volame, but ranges from 5 fo B0 percent. In unlimed areas,
reaction of the solum generally is slightly acid to medium
acid but ranges from strongly acid to neutral. Depth to
bedrock is greater than 40 inches,

Hartshorn soils commonly oceur upstream from the Chagrin
soils where the flood plaing are narrow. They are not 8o
deep to coarse-textured material as the Chagrin soils. Hart-
shorn soils commonly are below and adjacent to the Hackers
and Woolper soils on alluvial fang and are shallower to sand
and gravel than those goils. 'Fhey lack the reddish hues of
the Hackers scils, and they have a coarser textured B horizon
than Woolper soils.

Hartshorn silt loam {He}.—This nearly level goil occurs
on flood plains in the narrow valleys near the headwaters
of major drainageways. These valleys are commonly 50
feet to 250 feet wide.

Included in mapping were a few small areag of soils
that have a gravelly surface layer, areas where bedrock
1s within a depth of 40 inches, and n few wet spots. Also
included were areas of Hackers and Woolper soils on
small alluvial fans.

B3—15
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Flooding is the dominant limitation to the use of this
soil for farmmcr Gravel m the soil doss not interfere
with tillage. Drouo‘htlness is a hazard to crops, but the
soil is sulted to 1rr1crat10n Flooding is a serious limita-
tion to many nonfarm uses. (Cmpabﬂlty unit ITw-1;
woodland suitability group lol on all aspeets)

Hartshorn Series, Wet Variant

The Hartshorn series, wet variant, consists of some-
what poorly drained soils that are shallow to moderately
deep over gravelly material. These soils formed in loamy
alluvial sediment on narrow flood plains. They do not
occur in sufficient acreage for the establishment of a
new soil series, and therefore they are recognized as =
variant of the normal Hartshorn series.

A representative Hartshorn, wet variant, soil has a
dark grayish-brown silt loam plow layer about 7 inches
thick. The subgoil, to a depth of 23 inches, 1s dark gray-
ish-brown silt loam that containg gray and strong-brown
mottles, Below the subsoil, to a depth of 32 inches, is
dark grayish-brown gravelly silt loam. Light olive-
brown siltstone bedrock is at o depth of 32 inches.

Hartshorn, wet variant, soils have moderately rapid
permeability. They have a seasonally high water table
and are subject to flooding. Available moisture capacity
is low, and reaction ranges from very strongly acid to
slightly acid in the root zone. Most areas of Hartshorn,
wet variant, soils are used for pasture.

Representative description of Hartshorn silt loam, wet
variant, in SE14 sec. 26, Summit Township one-tenth
mile west of junction of Township Roads 54 and 55, on
Township Road 55:

Ap—0 to 7 inches, dark grayish-brown (10¥R 4/2) silt
loam ; weak, fine, granular structure; friable; many
roots; few, fine, black (10YR 2/1) concretions;
very strongly acid; clear, smooth boundary.
to 10 inches, dark grayish-brown (10Y¥YR 4/2) silt
loam; few, fine, distinct, gray (10YR 5/1) mottles
and common, fine, distinet, strong-brown (7.5YR
b5/6) mottles; weak, medium, subangular blocky
siructure; friable; common roots; common, {fineg,
black (10YR 2/1) concretions; strongly acid; clear,
smooth boundary.

B22—10 to 15 inches, dark grayish-brown (10YR 4/2) silt
loam ; common, fine, distinct, gray (10Y¥YR 5/1) moi-
fles and many, fine, distinet, strong-brown (7.5YR
5/6) mottles; weak, medium and coarse, subangular
blocky structure; friable; few roots; common, fine,
black (10YR 2/1) concretions; strongly acid; clear,
smooth boundary.

B23—15 to 23 inches, dark grayish-brown (2.5 4/2) silt loam ;
many, fine, distinet, strong-brown (7.6YR 5/6) mot-
tles; weak, medium, subangular blocky structure;
friable; few roots; common, fine, black (10YR 2/1)
concretions ; strongly acid; abrupt, smooth boundary.

ITC1—23 to 28 inches, dark grayish-brown (10¥YR 4/2)
gravelly siit loam; many, fine and medium, distinct,
yellowish-brown (I10YR 5/6) mottles; massive; fri-
able; thin, very patchy ciay films on some pebbles;
few roots; common, fine and medium, black (10YR
2/1) coneretions; medium  aecid; clear, smooth
boundary.

1102—28 to 32 inches, dark grayish-brown (10YR 4/2) grayv-
elly silt loam; massive; friable; thin, very patchy
clay films on some pebbles: few roots; many, medium,
black (10YR 2/1) coatings on surfaces of coarse
fragments; slightly acid; abrapt, smeoth boundary.

IIIR—32 inches -, Iight olive-brown (2.5Y 5/4) siltstone,

B21—T

The Ap horizon has colors that range in value from 3 to 4
and in chroma from 1 to 3. In only a few places does the
matrix color of the B horizon vary more than 1 unit in
chroma and value from the color of the Ap horizon. Depth
to low-chroma mottles ranges from 6 to 13 inches, Reaction
is mediom aeid or slightly acid in the lower part of the
profile above bedrock. Depth to the gravelly sandy loam or
gravelly siit loam C horizon ranges from 16 to 30 inches.
The C horizon rarely exceeds 30 inches in thickness, Depth fo
bedrock ranges from 30 to 60 inches. Coneretions range from
few to many and from fine fo medium throughout the mottled
zone, They also occur as thin te moderate, very patchy coatings
on the surfaces of ecarse fragments in the gravelly C ho-
rizon. Prefile textures are mostly medivm but range from
moderately coarse to moderately fine.

Hartshorn, wet variant, soils are more acid and have a
higher confent of coarse fragments than the deeper, somewhat
poorly drained Newark soils on flood plains along the major
streams. They differ from the better drained normal Hartshorn
soils because they are grayer and have moitles throughout
the profile.

Hartshorn silt loam, wet variant (Hr}.—This nearly
level soil is on narrow flood plains, mainly in the
north-central part of the county. Most of these flood
plains are about 150 feet wide, and only a few are more
than 300 to 400 feet wide. In the wider areas, this soil
commonly occurs in bands that are near upland slopes
or in slight depressions and are separated from the
stream by areas of the better drained Hartshorn silt
Joam.

Most areag of Hartshorn silt leam, wet variant, are
in pasture made up mostly of poor-quality swamp
grasses, bluegrass, and white clover. In a few of these
areag there are Included spots of more poorly drained
goilg that are mottled and gray to the surface. Reeds
and sedges commonly grow on these very poorly drained
spots because the soils are wet most of the year.

This soil is generally shallower to loose sand and
gravel than Hartshorn silt loam. Its uwse for farming
and nonfarm use is severely limited by wetness and
flooding. (Capability mnit 1Iw-2; woodland sunitability

group Swl on all agpects)

Huntingten Series

The Huntington series consists of dark-colored, well-
drained soils that are deep and loamy. These nearly level
soils formed in water-deposited material on the flood
plains of the Ohio River.

A representative Huntington soil that is cultivated has
8 dark-brown silt loam plow layer about 13 inches thick.
Thig layer is easy to work. The subsoil, to a depth of
42 inches, i1s dark-brown, friable silt loam. Below the
subsoil, to a depth of 114 inches, is dark-brown silt loam
and loam that is thinly stratified with sandy loam and
loamy sand and is mottled with yellowish red. During
major floods this soil is commonly covered with 1 to 5
inches of silty deposition. Recently deposited soil mate-
rial is commonly dark grayish-brown silt loam that
cracks upon drying.

Huntington soils are moderately permeable. They have
a deep rooting zone and high available moisture capacity.
Flooding ig the only limitation for crops on these soils.
Narrow bands of these soils, about 50 to 100 feet wide,
commonly oceur adjacent to the river, and are flooded
geveral times a year. The major areas of Huntington soils
are 10 to 20 feet above this level and are flooded only
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about once In 8 or 4 years. Floodwaters are commonly
swift on the lower levels, and some scouring oceurs.
During some floods, deposits 2 to 6 inches deep are laid
down, especially in the higher areas. Most flooding cccurs
before the first of June.

Corn is the crop most commonly grown on Huntington
soils, though some of the acreage 1s used for hay and
pasture. These soils generally do not need Hme, but
crops respond well to applications of fertilizer. Many
areas of Huntington soils are not farmed.

Representative profile of Huntington silt loam in an
old field formerly cropped, SW14 sec. 18, Jackson Town-
ship, 2.8 miles northeast of junction of State Route 8
and State Route 7:

Al—0 to 4 inches, dark grayish-brown (2.5Y 4/2) silt loam
containing streaks of dark yellowish brown (10YR
3/4) and yellowish red (5YR 5/6) and patches of
very dark gray (I10YR 3/1); massive; extremely
firm; drying and cracking has formed a polygonal
pattern on the surface; polygons range from 4 to 8
inches in diameter; slightly acid; abrupt, smooih
boundary. (This layer is very recent alluvium.)

Ap--4 to 18 inches, dark-brown (10YR 8/3) silt loam; mod-
erate, fine, subangular bloeky structure parting to
moderate, fine, granular; friable; many roots;
slightly acid; abrupt, smooth boundary.

B21—13 to 22 inches, dark-brown (10YR 3/3) silt loam;
wealk, coarse, angular blocky structure; firm; few
roots; thin, very patchy clay films in pores; slightly
acid; abrupt, smooth boundary.

B22—22 to 42 inches, dark-brown (10YR 3/3) =ilt loam;:
crushes to dark brown to brown (10YR 4/3) ; weak,
very fine, blocky structure; friable; few roots;
slightly acid; abrupt, smooth boundary.

IIC1—42 to 44 inches; dark-brown (10YR 3/3) fine sandy
loam; massive; friable; few roois; slightly acid;
abrupt, smooth boundary.

IITC2—44 to 48 inches, brown to darl-brown (10YR 4/3)
gilt loam containing streaks of yellowish red (6YR
5/6) ; strong, coarse, bloecky strueture; very firm;
few roots; slightly acid; abrupt, smocth boundary.

IVC38—48 to 69 inches, dark-brown (10Y¥R 4/3) heavy loam;
common, fine, prominent, yellowish-red (5YR 4/6)
mottles; massive; few roots; slightly aeid; clear,
wavy boundary.

V(04—69 to 114 inches, dark-brown (10YR 3/3) heavy silt
loam stratified with several thin layers of sandy
loam and loamy sand; slightly aeid.

Althoungh stratification can occur in any prefile, the upper
36 inches is dominantly medivm textured. Textures are silt
loam, light siity clay loam, and heavy loam. Colors to a
depth of 12 inches or more ineinde very dark grayish brown
(10YR 8/2) and dark brown (10YR 3/3}. The underlying
horizons, to a depth of 30 inches or more, have chroma
of 2 or more and value of 4 or Iess in 2 hne of 10YR or 7.5YR.
Mottling occurs at depths below 38 to 5 feet in most profiles.
The B horizon generally has a weak or moderate, subangular
blocky or angular blocky structure; some profiles, however,
have granular or prismatic structure in the B horizon. Re-
action is slightly acid or medinm acid. Depth to gravelly
material or bedrock ranges from 6 to more than 12 feet.

Huntington soils generally are mear or adjacent to the
moderately well drained Lindside soils that also are on flood
plaing and the more acid Wheeling soils that are on low
terraces, Compared to the Chagrin soils that occur on flood
plaing along the smaller streams, Hunfington soils contain
more silt and less sand, Huntington soilg typically have a
darker surface layer than Lindside, Wheeling, and Chagrin
goils.

Huntington silt loam (Hul—This soil occupies long,
narrow areas that are parallel to the Ohio River.

Tncluded in mapping were a few areas where the plow
layer contains more sand than normal and has a gritty

feel. Also included, along shallow surface drains and in
low areas, were narrow bands or small spots of the wet-
ter Lindside or Newark soils.

Flooding is the only limitation to use of this soil. Be-
cause of flooding, lower areas of this soil require a care-
ful choice of crops and time of planting. Scouring is
likely to occur in the low areas. (Capability unit ITw-1;
woodland suitability group lol on all aspects)

Keene Series

The Keene series consists of deep soils that are mod-
erately well drained. The surface layer and the upper
part of the subsoil formed in silty material, at least
partly loess. The clayey lower part of the subsoil formed
m material weathered from acid shale and siltstone.
Keene soils are mainly gently sloping to moderately
steep and are on ridgetops and in benchlike areas on
hillsides. They occur throughout the county, but the
largest acreage is in the north-central and south-central
parts., In Monroe County the Keene soils were mapped
individually and as components of Latham-Keene and
Keene-Latham complexes.

A representative Keene soil that is cultivated has a
brown to dark-brown silt loam surface layer about 7
inches thick. This Iayer is easy to work. The upper part
of the subsoil, to a depth of 24 inches, is yellowish-brown
silty clay loam. It is faintly mottled at a depth below 19
inches. The lower part of the subsoil, to a depth of 35
inches, is very firm, yellowish-brown silty clay and mixed
strong-brown, yellowish-brown, and light brownish-gray
clay. To a depth of 48 inches, it is very firm, mixed light
olive-brown, strong-brown, and grayish-brown clay. The
substratum, to a depth of 56 inches, is fractured, olive-
brown siltstone that has light olive-brown and light
brownish-gray heavy silty clay loam material within the
fractures. Acid olive-brown silistone is at a depth of 56
inches.

Keene soils have a moderately deep rooting zone above
the dense clayey lower part of the subsoil in most places.
‘Within this rooting zone the available moisture capacity
is medium. Permeability in the npper part of the subsoil
is moderate, but it is slow in the clayey lower part. In
wet periods there is a perched water table above the
clayey layers, and this zone is saturated with water in
winter and early in spring.

Keene soils dry out and warm up more slowly in
spring than more porous, medium-textured seils. Stands
of alfalfa are weakened and crop growth is reduced in
wet, years because of poor aeration in the subsoil; how-
ever, complete drainage systems generally are not justi-
fied except where the soils are farmed intensively. Seep
spots on benches may need artificial drainage if the areag
are used for crops. If they have not been limed or ferti-
lized recently, the soils are strongly acid to very strongly
acid and are low in natural nutrient content.

Most of the acreage of Keene soils has been cleared
and farmed. The soils are most commonly used for hay
and pasture.

Representative profile of Keene silt loam, 2 to 6 per-
cent slopes, in NE1j sec. 27, Green Township, 14 mile
northeast of junction of Township Road 8 and County
Road 9A:
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Ap—0 to T inches, brown to dark-brown (10¥YR 4/3) silt
leam ; weak, fine, granular structure; friable; many
roots; very strongly acid; abrupt, wavy boundary.

B1t—T7 to 10 inches, yellowish-brown (10YR 5/8) light silty
clay loam; weak, fine, subangnlar blocky structure;
friable; common roots; thin, very patchy, strong-
brown (7.5YR 5/6) clay films on vertical ped faces;
very strongly acid; clear, smooth boundary.

B21t—10 to 19 inches, yellowish-brown (10¥YR 5/6) silty
clay loam; few, fine, faint, light brownish-gray
(10YR 6/2) mottles; moderate, fine and medium,
subangular bloeky structure; firm; few rooés; thin,
patehy, strong-brown (7.5YR 5/6) clay films on
vertical ped faeces; very strongly acid,; clear, smeoth
beundary.

B22t-—19 to 24 inches, yellowish-brown (10XYR 5/6) silty clay
loam; few, fine, faint, light brownish-gray (10YR
6/2) and strong-brown (7.5YR 5/8) mottles; mod-
erate, medium, prismatic structure parting to mod-
erate, fine and medium, subangular blocky ; firm ; few
roots; thin, patchy, yellowish-brown (10YR 5/4)
clay films on vertical ped faces; thin, econtinunous,
light-gray (10YR 7/1) silt coatings on prism faeces;
few, fitte, black (10YR 2/1) concretions; very strong-
1y acid; clear, smooth boundary.

II1B23t—24 to 30 inches, yellowish-brown (10YR 5/6) silty
clay; many, fine, prominent, light brownish-gray
(2.5Y 6/2) mottles; moderate and weak, medium,
subangular blocky structure; very firm; few roots;
medium, patchy, light-gray (I0¥YR 7/1) clay films
and thin, patchy, grayish-brown (10YR §5/2) silt
coatings on ped faces; few, fine, black {I0YR 2/1)
concretions; very strongly acid; eclear, smooth
boundary.

I1B24t—30 to 35 inches, mixed strong-brown (7.5YR 5/6),
yvellowish-brown (10YR 5/6), and light brownish-
gray (25Y 6/2) clay containing few fine streaks
of yellowish red (5YR 4/6); weak, medium, sub-
angular blocky structure; very firm; few roots;
medium, patchy, light-gray (10YR 7/1) clay films on
vertical ped faces; few, fine, black (10Y¥YR 2/1) con-
cretions; very strongly aecid; clear, smooth boundary.

ITB3t—385 to 48 inches, mixed light olive-brown (2.5Y 5/6),
strong brown (7.5YR 5/6), and grayish-brown (2.5Y
5/2) clay; weak, medium and coarse, blocky struc-
ture; very firm; few roots; thick light-gray (I0YR
7/1) clay films on vertical ped faces; small coarse
fragments, about 5 percent by volume; many, fine
and medium, black (10¥YR 2/1) concretions and
coatings on pebbles; very strongly aeid; gradual
boundary.

ITIC—48 fo 56 inches, light olive-brown (2.5Y 5/4) and
light brownish-gray (2.5Y 6/2) heavy silty clay loam
s0il material in highly fractured olive-brown (2.5Y
4/4) siltstone; massive; common, fine, black (10YR
2/1) concretions; very strongly acid; abrupt, irregu-
lar boundary.

R—56 inches, olive-brown (2.5Y 4/4) acid silistone.

Thickness of the solum ranges from 24 to 54 inches. Depth
to bedrock ranges from 40 to 64 ineheg, but the average
depth is about 48 inches. Depth to motiling ranges from 15
to 80 inches. The most common colors in the Ap horizon
are dark grayish brown (10YR 4/2), brown (10YR 4/3), and
dark yellowish brown (10YR 4/4). Matrix colors of the B
horizon are yellowish brown (10¥YR 5/6 or 5/4), strong brown
(7.5YR 5/6), and light olive brown {(2.5Y 5/6). Color of
mottles in the B horizon ranges from 7.5YR to 5Y in hue.
Low-chroma mettling occurs at a depth between 10 and 20
inches below the upper boundary of the Bt horizon. Texture
in the upper part of the B horizon ineludes heavy silt loam,
gilty clay loam, and clay loam. The lower part of the IIB2
horizon is clay or silty clay. Texture of the IIB3t and C
horizons includes elay, clay loam, and silty clay loam. Fine
textures normally occur within 6 inches below the upper
boundary of the mottled zone. Reaction in the profile is mainly
very strongly acid or sirongly acid. Content of coarse frag-
ments in the solum rarely exceeds 10 percent, by volume.

Keene soils generally occur near Coolville, Latham, Rar-
den, Zanesville, Gilpin, Wellston, and Woodsfield soils. They

lack the variegated reddish hues in the B horizon that are
common to the Coolville and Rarden soils. Depth from the
surface to the clayey B horizon is greater in Keene soils
than in Latham and Rarden soils. EKeene soils are finer
textured in the lower part of the B horizon than Zanesville,
Gilpin, and Wellston soils, and they lack the well-developed
fragipan of the Zanesville soils. In contrast to the Keene
goils, Gilpin and Wellston soils are beiter drained and free
of mottling in their solum. Compared o Woodsfield soils,
Keene soils have a more acid substratum and lack red colors
in the lower part of their B horizon.

Keene silt loam, 2 to 6 percent slopes (KeBl.—This
gently sloping soil occupies benches on hillsides and
gently rounded ridgetops having smooth, even slopes. A
profile of this soil is described as representative for the
series. Many areas of this soil are only 2 or 3 acres in
size. The surface layer generally is 7 inches or more
thick and free of coarse fragments.

In a few included areas, erosion has removed 25 to 75
percent of the original surface layer. Where these areas
have been cultivated, the present plow layer contains
some of the lighter colored, finer textured subsoil and is
harder to till and to protect from further erosion than
the original surface layer. Small wet spots are also in-
cluded. These are common in the areas that are on
benches,

The hazard of erosion is moderate if this soil is culti-
vated. Slopes are favorable for the use of all types of
farm equipment. Many areas are too small to be man-
aged separately and are commonly managed with adja-
cent soils. Slow permeability is a limitation to many
nonfarm uses of this soil. (Capability unit TTe-3; wood-
land suitability group 2w2 on all aspects)

Keene silt loam, 6 to 12 percent slopes, moderately
eroded (KeC2).—This soil is mainly on rounded ridgetops
and in saddles. A few areas are on benches around hill-
sides and in some of the more gently rolling areas near
broad upland divides. Slopes are smooth and uniform
and are well suited to machinery.

Nearly all areas of this soil have been cleared and
farmed. Because of erosion, material from the upper
part of the subsoil has been worked into the surface
layer by plowing, and the organic-matter content, natu-
ral fertility, and capacity to absorb moisture have been
reduced.

Included in mapping in a few places were shallow rills
and gullies, and a few included areas are almost entirely
Latham soils. Also included were a few areas where ero-
sion has not been active and some areas that are severely
eroded. Most uneroded areas are in woodland and have -
7 inches or more of original surface layer remaining.

This soil is suited to all of the commenly grown crops,
but there is a severe hazard of erosion in cultivated
areas. Slope and slow permeability are limitations to
many nonfarm uses. (Capability unit IITe-3; woodland
suitability group 2w2 on all aspects)

Keene-Latham silt loams, 12 to 18 percent slopes,
moderaiely eroded (KID2,,—These soils are on upper side
slopes just below ridge crests, on benches, and on short
slopes around the heads of drainageways. Most benches
are less than 300 feet wide, but they extend laterally
around the hillsides for many hundreds of feet. The
dominant Keene soil makes up 60 to 70 pereent of the
complex, and the Latham soil 30 to 40 percent.
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Included in mapping were a few areas where the sub-
soil is exposed in shallow gullies. Also included were
seep spots and small landslips. ) )

Practically all the acremge of this mapping unit has
been. cleared and farmed intensively. The remalning
wooded areas have been grazed by livestock. In most
areas the original surface layer has been mixed with
some of the subsoil by plowing.

The hazard of erosion i very severe in cultivated
areas. When these soils are used for crops, artificial
drainage of seep spots aids tillage and operation of ma-
chinery. Slope and slow permeability arve limitations of
these soils for many nonfarm uses. (Capability unit TVe—
4; woodland suitability group 2w3 on all aspects)

Latham Series

The Latham series consists of deep, moderately steep
to very steep, moderately well drained soils that formed
in materials weathered from acid clay shale. These soils
are on ridgetops, benches, knolls, and steep bands around
hillsides. They are in small scattered areas, malnly in
the northern and central parts of the county. Latham
soils were not mapped separately in Monroe County but
were mapped in a soil complex with Keene soils.

A representative Latham soil that has been cultivated
has a dark-brown silt loam surface layer about § inches
thick. The upper part of the subsoil, to a depth of 12
inches, is yellowish-brown silty clay loam. The lower
part, to a depth of 31 inches, is strong-brown and mottled
yellowish-brown clay. Below the subsoil, to a depth of
43 inches, is a seam of black, partly weathered coal. This
iz underlain by light olive-gray clay. Siltstone bedrock
ig at a depth of 56 inches.

Latham soils are moderately permeable in the surface
layer but are slowly to very slowly permeable in the
lower part of the subsoil and in the substratum. They
have a medium to low available moisture capacity be-
cause the acid clay subsoil interferes with normal root
development., Only a few crop roots penetrate to a depth
helow 30 inches. Unless recently limed, Latham seils are
very strongly aecid. A. perched seasonal water table and
the danger of frost heaving limit the choice of crops to
those that will tolerate wetness and rvesist frost action.
Latham soils are slow to dry out and warm up in spring
and are often wet in fall. Surface runoff is rapid, and
these soils are subject to very severe erosion if they are
not protected.

Most areas of Latham soils have been cultivated in the
past, but only a small acreage is now cropland. Most
arcas are in pasture or are idle.

Representative profile of a Latham silt loam, in N1z
sec. 3, Franklin Township, 2 miles southwest of junction
of State Route 145 and County Road 70:

02—1% inch to 0, very dark brown (10¥YR 2/2) mat of
leaves and roots,

Ap—0 to 6 inches, brown (10YR 4/3) heavy silt loam; weak,
fine, granular structure; friable; many roois; very
strong acid; abrupt, smooth boundary.

Bit—8 to 8 inches, yellowish-brown (10YR 5/6) silty clay
loam ; weak, fine, subangular blecky struecture; firm;
many roots; thin, very patchy, yellowish-brown
(10YR 5/4) clay films on vertical faces of peds;
very strongly acid; abrupt, smooth boundary.

B21t—8 to 12 inches, ycllowish-brown (10YR 5/6) heavy
gilty elay loam; moderate, medium, subangular

blocky structure; firm; common roois; thin, very
patchy, yellowish-brown (10YR 5/4) clay films on
ped faces; very strongly acid; clear, smooth
boundary.

B22t—12 to 16 ineches, strong-brown (7.6YR 5/6) clay; few,
fine, gray to light-gray (5Y 6/1) mottles; weak, me-
dium, subangalar blocky structure; firm; few roots;
about 5 percent, by volume, small shale fragments;
thin, very patchy, dark yellowish-brown (10YR 4/4)
clay filins on ped faces; thin, very patchy, yellowish-
brown {1I0YR 5/4) silt coatings; very strongly acid;
abrupt, wavy boundary.

B23t—16 to 24 inches, yellowish-brown (10¥YR 5/4) clay;
common, fine, gray to light-gray (5Y 6/1) motiles
and few, fine, yellowish-red (5YR §5/6) mottles;
weak, very coarse, subangular blocky structure,
very firm; few roois; thin, patehy, dark yellowish-
prown (10¥YR 4/4) clay films on ped faces; very
strongly acid; abrupt, smooth boundary.

B24t—24 to 31 inches, yellowish-brown (10YR 5/8) clay;
many mottles of medium gray to light gray (5Y 6/1)
and brownish yellow {10YIR 6/6) ; weak, very coarse,
subangular blocky structure; very firm; few roots;
thin, patchy, dark yellowish-brown {10YR 4/4) clay
films on ped faces; very strongly acid; abrupt, wavy
boundary.

IICI—31 to 43 inches, black (10XR 2/1) partly weathered
coal seam; strongly acid.

IIT02—43 to 56 inches, gray to light olive-gray (5Y 6/2)
mottled clay; massive; very firm; about 2 percent,
by volurae, small shale fragments; strongly aeid.

IVR—B6 inches, silistone bedrock.

Thickness of the solum ranges from 24 to 42 inches, and
depth to bedroek is about 3814 to 5 feet. Color of the Ap
horizon ig normally brown (10YR 4/3), dark grayish brown
(I0YR 4/2), or dark yellowish brown (10YR 3/4). Matrix
colors of the upper part of the B horizwon have a value of 5.
In the lower part of this horizon, value is 5 to 6 and
chroma ranges from 4 to 6. Mottles with & chroma of 2 or
less generally oceur in the upper 10 inches of the Bt horizon
or within a depth of 18 inches. Textures of the Blt and B21t
horizons include silty clay loam, clay, silty clay, and, less
commoniy, clay leam. Textnre of the lower B2t horizons is
typically clay or silty clay. Fine textures occur in the upper
i5 inches of the profile. Textures in the C horizon include
silty clay loam, clay loam, and eclay. Coarse fragments of
shale and siltstone are common, but their content in the
solum rarely exceeds 10 percent, by volume. Bome of the
profiles of the stecper soils commonly contain sandstone
fragments. Reaction in the solum is very strongly acid io
extremely acid.

Latham moils are shallower to the elayey B horizon than
the moderately well drained Keene soils. Among the other
nearby soils are the Gilpin, Upshur, Coolville, and Rarden.
Latham soils have a finer textured B horizon than Gilpin
soils. They lack the reddish colors of the Upshur soils and
the variegated red and gray colers in the B horizon of the
Coolville and Rarden soils. Latham soils also are shallower
to the clayey B horizen than Coolville seils.

Latham-Keene silt loams, 18 to 35 perceni slopes,
moderately eroded (1dE2).—These soils generally are in
narrow bands around hillsides. Most slopes are smoothly
uniform, but a few areas have irregular slopes resulting
from soil slippage. Seep spots are common inclusions in
some areas.

The Latham soil is dominant and makes up about 60
percent of a typical area mapped as this complex. Areas
in which slippage has occurred are nearly all of Latham
soil. The Keene soil makes up about 30 percent of a
typical area and generally is on the upper edges of the
benches. Coarse fragments commonly make up 5 to 10
percent, by volume, of the Keene soil. Small areas of
included soils occupy the remaining 10 percent of a
fyplcal area.
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In most areas the major soils in this complex have a
brown or dark yellowish-brown silt loam plow layer
that contains some subsoil material. A few areas of se-
verely eroded soils are included. In these severely eroded
soils, the present surface layer is generally sticky, yel-
lowish-brown silty clay loam that is low in fertility and
difficult to protect from further erosion. In places there
are shallow to moderately deep gullies. Included in map-
ping were a few areas with slopes of slightly less than
18 percent.

Steep to very steep, commonly irregular slopes make
the operation of most kinds of machinery difficult and
cause a very severe hazard of erosion. These soils are
commonly used for pasture or trees. The steep slopes are
a_ limitation for most nonfarm uses of the soils. {Capa-
bility unit VIe-1; woodland suitability group Sel on
north and east aspects and 4cl on south and west aspects)

Lindside Seriesg

The Lindside series consists of deep, medium-textured,
moderately well drained soils. These soils formed in
recent water-deposited material. They are nearly level
to gently sloping and are on flood plains and along
smaller upland drainageways throughout the county.

A representative Lindside soil that has been cultivated
has a dark-brown silt loam plow layer about 7 inches
thick. The upper part of the subsoil, to a depth of 15
inches, is brown to dark-brown, friable silt loam. The
lower part, to a depth of 48 inches, is yellowish-brown
and brown silt loam and loam mottled with light brown-
ish gray, grayish brown, and yellowish red. The under-
lying material, to a depth of 72 inches, is dark-gray silt
loam. Below this, to a depth of 100 inches, it is stratified
silt and gand.

Lindside soils have moderate permeabitity. Most areas
of these soils are in slight depressions, and they receive
excess runoff or seepage water from adjacent slopes.
They are subject to occasional flooding, especially late
in winter and early in spring, and surface drainage is
needed in many areas. Generally, however, the drainage
problem is not great enough to justify tiling. These soils
dry out slowly in spring. Available moisture capacity is
high, and the rooting zone is deep. Soil reaction in the
rooting zone is medium acid to neutral.

Lindside soils are nsed mostly for pasture, but a small
acreage is in corn and hay. The soils are well suited to
row crops that can be planted after the danger of flood-
ing is past. Alfalfa stands are difficult to maintain in
long rotations hecause of poor aeration in the lower
part of the subsoil.

Representative profile of Lindside silt loam in a pas-
ture, SE1, sec. 6, Seneca Township, 0.2 mile west of
junction of County Road 39 and State Route 379:

Ap—>0 to T inches, dark-brown (10YR 4/3) siit leam ; weak,
fine and medivm, subangular blocky structure, the
uppermost half inch has mederate, fine, granular
structure; friable; many roots; dark-brown (10YR
8/8) organic stains on ped faces; neutral; clear,

smooth boundary.
B21—7 fo 15 inches, brown to dark-brown (10YR 4/8) silt

loam; weak, fine, subangular blocky structure;
friable, common roots; neutral; clear, smooth
boundary.

464-378—T4—T

B22—15 to 21 inches, yellowish-hrown (10YR 5/4) silt loam
common, fine, distinct, light brownish-gray (I0YR
8/2) mottles; weak, fine, subangular blocky struc-
tare; common roots; friable; common, fine, distinct,
black (10¥YR 2/1) concretions; cracks 6 to 12 inches
apart and coated with brown (10YR 5/3) sgilty ma-
terizl extend te a depth of 28 inches; nentral; clear,
smooth boundary.

B23—21 to 28 inches, brown (10YR 5/8) silt loam; common,
fine, distinct, grayish-brown (10YR 5/2) mottles;
wealk, fine, subangular blocky siructure; friable; few
roots; many, fine, black (10YR 2/1), exterior con-
cretions and yellowish-red (5YR 4/6) interior con-
cretioms; neufral; clear, smooth boundary.

B24—28 to 48 inches, brown (10YR 5/3) loam to light silt
loam ; many, medium, prominent, yellowish-red (5YR
5/6) mottles and brown to dark-brown (T.5YR 4/4)
mottles; weal, fine, subangular blocky strueture;
friable; few roots; many, fine, black eoncretions;
neutral ; abrupt, smooth houndary.

Clg—48 to 72 inches, dark-gray (5Y 4/1) silt loam; few,
fine, prominent, yellowish-red (5¥R 4/6) mottles;
massive; Tfriable; black concretions in upper part;
neutral ; clear, wavy boundary.

C2--T2 to 100 inches, stratified silt and sand layers.

The Ap horizon has colors of brown to dark brown (10YR
8/3 or 4/8, or T.5YR 8/2), very dark grayish brown (10YR
3/2), or dark yellowish brown (10¥YR 3/4). Crushed colors
have values greater than 3.5. The unmottled pari of the B
horizon generally has value and chroma of 8 or 4, although
value can range to 5. Hue is commonly 10YR but ranges to
5YR. The 5YR colors occur in those areas of the county
where the Upshur soils are dominant. Dominant colors in
the motiled part of the B horizon include brown, grayish
brown, dark grayish brown, gray, dark gray, and yellowish
brown (10¥R 5/4). Mottles with chroma of 2 or less gen-
erally are at a depth between 15 to 20 inches. The B horizon
ig dominantly medium textured and generally is silt loam,
but thin strata of loam, light silty clay loam, or heavy fine
sandy loam oceur in meost profiles. Reaction ranges from
medium acid to neuntral. Depth to loose sand and gravel
ranges from.3 feet along some of the small streams to 10
feet or more along the larger streams ineluding the Ohio
River.

- Lindside soils in Monroe County have a slightly higher
sand content than typical Lindside soils elsewhere, but this
difference does not alter their use or behavior.

Tindside soils are the moderately well drained member of
a drainage sequence of goils that includes the well-drained
Chagrin and Huntington soils and the somewhat poorly
drained Newark soils. Lindside soils have mottling at depths
between 15 and 30 inches that is Iacking in the Huntington
and Chagrin soils. Typieally, Lindside soils have a lighter
colored surface layer than Huntington soils and are better
drained than the Newark soils. Immediately below the plow
layer, Lindside soils are brown, put Newark soils are a
mixture of gray and brown,

Lindside silt Ioam (th}—This nearly level soil is on
flood plains of all the major streams in the county, in-
cluding the Ohio River. A few small areas occur along
upland drainageways. Width of the bottom land on
which this seil occurs ranges from about 150 feet to
more than one-fourth mile in some places. Slopes range
from 0 to 3 percent. On many of the wider bottoms,
this soil is in the intermediate arcas between the stream
and the foot of the steeper toe slopes. The Chagrin or
Huntington soils are adjacent to the stream, and the
wetter Newark soils are adjacent to the toe slopes.

Included in mapping were a few small areas of New-
ark soils. On some of the narrower flood plains in the
central and eastern parts of the county, there are inclu-
sions of a soil that is strongly acid. In a few areas the
plow layer is loam.
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The major limitations of this soil for farm and non-
farm uses are occasional flooding and moderate wetness.
(Capability unit TTw-1; woodland suitability group 2wl
on all aspects)

Made Land

Three major kinds of Made land [Ma) occur in Mon-
roe County. The most common kind is filled-in areas
where a soil has been covered by other materials. These
arcas contain a mixture of soil materials. Normally, the
surface layer has not been replaced.

Another kind of Made land is the borrow area. In
these areas most of the original soil material has been
removed. Subsoil, substratum, and bedrock are exposed.
These areas generally are not suitable for farming.

The third major kind of Made land consists of areas
where the land surface has been graded and smoothed.
The original surface layer generally has not been re-
placed. Soil material has been moved ahout to provide
building areas for towns, industrial plants, airports,
highways, and homesites. The texture, color, structure,
acidity, and fertility of soil material vary widely.

Most areas of Made land have value as building sites
or for other engineering uses. Onsite investigation is
gencrally necessary to evaluate these areas for specific
uses. (Capability unit not assigned; woodland suitability
group not assigned)

Newark Series

The Newark scries consists of deep, somewhat poorly
drained, lIoamy soils that formed in water-deposited ma-
terial. These nearly level soils occur on flood plains along
most of the major streams but are most common in the
northwestern and north-central parts of the county.

A representative Newark soil has a dark grayish-
brown silt loam plow layer about 7 inches thick. The sub-
soil extends to a depth of 26 inches; it ig dark grayish-
brown silt loam mottled with strong brown. Below the
subsoil, to a depth of 88 inches, is dark grayish-brown silt
loam mottled with strong brown and grayish brown.
Below this, to a depth of 90 inches or more, is mottied,
dark-gray and dark grayish-brown sitt loam and silty
clay loam.

Wetness s a limitation on Newark soils. In most
places the npper 3 feet of the profile is saturated for
several weeks of each year, and the layers below a depth
of 3 feet are saturated much of the time. The soils are
also subject to flooding. Most areas are flooded ome to
three times per year. Runofl is slow, and water stands
on the surface for short periods of time. Permeability is
moderately slow in the lower layers. The seasonally high
water table prevents good subsoil aeration. The effective
rooting zone is generally less than 3 fect. The available
moisture capacity is high. The soils are medium acid to
mildly alkaline.

Newark soils are used mainly for pasture and, to a
lesser extent, for corn and meadow. They can be farmed
earlier in spring if they are artificially drained, and they
are well suited to summer row crops if drained. Diver-
sion terraces that intercept water from adjacent slopes
are beneficial in some areas.

SURVEY

Representative profile of Newark silt loam in a pas-
ture, SE14, sec. 21, Seneca Township, 0.2 mile east of
junction of State Route 379 and State Route 78:

Ap—0 to 7 Imches, dark grayish-brown {10YR 4/2) silt
loam ; weak, fine, granular structure; friable; many
roots; neutral; abrupt, smooth boundary.

B21g—T7 to 13 inches, dark grayish-brown ({(2.5Y 4/2) silt
loam; common, fine, distinct, strong-brown (7.5YR

5/6) mottles; weak, medium, subangular blocky
structure; friable; common roots; common, fine,
black (FO0YR 2/1) concretions; neutral; elear,

gmooth, boundary.

B22g—13 to 26 inches, dark grayish-brown (2.5Y 4/2) silt
loam : many, fine, distinct, sirong-brown (7.5YR 5/6)
mottles: medium and coarse subangular blocky
structure; friable; few roots; many, fine, black
(10YR 2/1) comcretions: neuatral; gradual, smooth
houndary.

Olg—26 to 38 inches, dark grayish-brown (2.5Y 4/2) silt
loam; few, fne, distinct, strong-brown (7.5YR 5/6)
mottles and common, fine, distinct, grayish-brown
(2.5Y 5/2) mottles; massive; friable; common, fine,
blaclk (10YR 2/1) coneretions; neutral ; clear, smooth
boundary.

(2g—38 to 60 inches, dark-gray {3Y 4/1) heavy siit loam
to light silty clay loam; many, mediom, distinct,
dark grayish-brown (2.5Y 4/2) mottles; massive:
friable; common, fine, black (10YR 2/1) coucre-
tions ; neuntral; clear, smooth boundary.

03g—60 to 90 inches, dark grayish-brown (10YR 4/2) silty
elay loam: common, fine, distinct, gray {(10YR 5/1)
mottles; massive; friable; commoen, fine, black
(10YR 2/1) concretions and very dark grayish-
brown (10¥R 3/2} concretions; neutral.

Stratifieation of the sediment ig cominon ; however, medizm
textures are most common in the profile. Silt loam is the
dominant texture; loam, silty clay loam, clay loam, or sandy
loam occur less frequently. Colors of the Ap horizon in-
clude dark brown to brown (10YR 4/3) or dark grayish
brown (10YR 4/2). Matrix colors in the ¢ horizon have hues
of 10YR to 5¥, values from 4 to 6, and chromas from 1 to 3.
Depth to bedrock generally is more than 5 feet. Structure
throughout is generally weak but can range to moderate in
those profiles where older horizons are evident but have been
buried beneath 114 to 8 feet of deposition. Reaction is gen-
erally slightly acid to neutral but ranges from medium acid
to mildly alkaline, Depth to loose sand and gravel com-
monly ranges from 3 feet fo more than 10 feet.

Newark soils generally are near or adjacent to the mod-
erately well drained Lindside and the well drained Chagrin
and Huntingion goils, They are more poorly drained than all
of those goils. They contain less sand than Chagrin soils, and
they are lighter colored than Huntington soils. Newark soils
laek the gravelly C horizon of the Hartshorn, wet variant,
soils,

Newark silt loam {Nn).—This nearly level to slightly
depressional soil is on flood plains. The largest acreage
is in the northwestern part of the county along Wills
Creek. The so0il occurs most commonly in areas that are
2 to 4 acres in size and are surrounded by or are adjacent
to better drained soils on the flood plains. Typically, it
occurs along the edge of the flood plains and receives
runoff and seepage water irom adjacent upland slopes.

Included in mapping were a few areas of poorly
drained socils. These grayer, wetter solls generally are
covered with swamp grasses and sedges, and commonly
are 1n small depressions or in long narrow bands along
the edge of this Newark soil. Some small spots of better
drained soils algo were Included. A few areas have a
dark-colored surface layer.

Nearly all areas of this soil have been cleared and are
in pasture or crops. Wetness and flooding are the major
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hazards to any use. (Capability unit IIw-2; woodland
suitability group 2wl on all aspects)

Rarden Series

The Rarden series consists of soils that are moderately
well drained and moderately deep to deep over shale.
These soils formed I material weathered from acid clay
shale. They are gently sloping to moderately steep, are
on ridgetops and benches around hillsides, and are 1n
small scattered areas throughout the county. In Monroe
County the Rarden soils were mapped only in a soil
complex with the Coolville soils.

A representative Rarden soil that has been cultivated
has a brown silt loam plow layer about 6 inches thick.
This layer is friable but slightly sticky. The upper part
of the subsoil, to a depth of 11 inches, is strong-brown
silty clay loam and light clay. The lower part, to a depth
of 42 inches, is red and dark-red, plastic clay that has
mottles of gray, red, and yellowish brown. Below the
subsoill, 10 a depth of 34 inches, is dark reddish-brown
and yellowish-brown silty clay loam. Yellowish-brown
siltstone bedrock iz at a depth of 54 inches.

Permeability is slow, and snrface runoff is rapid.
These soils are subject to severe erosion if they are not
protected. The fine-textured lower part of the subsoil
limits air and water movement and rooting development.
These goilg have a medium to low available moisture ca-
pacity and a moderately deep rooting zone. They arc
very strongly acid or extremely acid unless limed. Rar-
den soils are uged mostly for pasture, but a large acreage
is no longer farmed.

Representative profile of Rarden silt loam, SEL; sec.
17, Washington Township, approximately 200 yards
sontheast of junction of Township Roads 823 and 320:

Apl—0 to 1 inch, dark grayish-brown {(10YR 4/2) heavy silt
loam ; weak, fine, granular structare; friable; many
rootg; very sirongly aecid; abrapt, wavy boundary.

Ap2—1 to 6 inches, brown (10YR 4/3} silt loain; weak, me-
dinm, subangular blocky structure narting to weak,
fine, granular; friable; many roots; extremely acid;
abrupt, smooth boundary.

B1li—6 to 8 inches, sfrong-brown (7.5YR 5/6) heavy silty
clay loam; weak, fine, subangular blocky structure;
firm; common roots; thin, very patchy (7.5YR 5/4)
clay films on vertical and horizontal ped faces; ex-
tremely acid; clear, wavy boundary.

B21t-—8 to 11 inches, strong-brown (7.5YR 5/6) clay: mod-
erate, fine, angular blocky struciure:; firm; epouon
roots; thin, patchy, brown (7.5YR 5/4) clay films on
vertical and horizontal ped faces; extremely aecid:
clear, wavy boundary.

ITB22t—11 to 27 inches, red {2.5YR 4/6) clay; many, fine,
prominent, gray to lighi-gray (10YR 6/1) moitles
and few, fine, distinet, yellowish-brown (10YR 5/4)
mottles: weak, medium, angular blocky structure:
very firm, plastic and sticky when wet; few roots;
thin, patchy clay films; extremely acid; clear, smooth
boundary.

IIB23t—27 to 35 inches, dark-red (25YR 3/6) clay; com-
mon, fine, distinet, red (25YR 5/8) and gray (10YR
5/1) mottles; weak, medium, subangular blocky
structure; very firm, plastic and sticky when wet;
few roots; extremely acid; clear, smooth boundary.

IIB3t—35 to 42 incheg, dark-red (25YR 3/6) clay; common,
fine, distinet, gray (10YR 5/1) mottles; weak, coarse,
subangular blecky strueture; very firm, sticky and
plastic when wet; few roots; thin, patchy clay films;
extremely acid; gradual, smooth boundary.

JIC1—42 to 50 inches, dark reddish-brown (2.5YR 3/4) heavy
silty elay loam ; massive; very firm; extremely acid;
clear, smooth boundary.

IIC2—50 to 54 inches, yellowish-brown (I0YR 5/1) light
silty clay loam; massive; very firn; very strongly
acid ; abrupt, smooth boundary.

R—54 inches, yellowish-brown (X0YR 5/4) siitstone.

Oolor of the Ap horizon is generally dark grayish brown
(10YR 4/2) or dark brown (10YR 4/3). Texture of the A
horizon is gilty clay loam in eroded areas. The Blt horizon is
predominantly silty clay leam but in places is light clay or
siliy clay. In the Bt horizon, hue of the matrix cenfers on
25YR but ranges from 10B to T.5YR. The 7.5YR hue is
limited to the Blt horizon or, in a few places, the BS{ ho-
rizon. Fine fexfures prevail throughout the B2 and B3t
horizons; the clay content generally is greater than 50
percent. The depth to the € horizon generally is less than 40
inches. Hard shale or silistone is at a depth of 40 to 60
inches. Reaction throughout the profile is very strongly acid
or eXtremely acid.

Rarden soils are shallower to a B horizon of clay than
Coolville and Keene soils. They have a move reddish, varie-
gated B horizon than Keene and Latham soils. They are more
mottled, have a more variegated B horizon, and are more
acid than Upshur and Woodsfield soils. Rarden soils are
clayey at shallower depths than Woodsfield soils.

Rarden-Coolville silt loams, 12 to 18 percent slopes,
moderately eroded [RcD2).—These soils are on narrow,
rounded ridgetops, in moderately steep areas on benches,
on side slopes just below ridge crests and knolls, and in
areas around the heads of small upland drainageways.
The benchlike areas are narrow, commonly are only 150
to 200 feet wide, and in many places are bounded above
and below by steeper areas of Gilpin-Upshur soils. The
Rarden soil commonly makes up about 60 percent of this
complex, the Coolville soil about 35 percent, and included
soils about 5 percent.

Row cropping and overgrazing have caused the loss
of 25 to 75 percent of the original surface layer. The
remaining material from this layer has been mixed with
some of the lightor eolored subsoil by plowing. The pres-
ent surface layer is sticky and is hard to protect from
further erosion.

Ineluded in mapping were a few arcas of soils on nar-
row ridgetops that are severely eroded. In these areas
the present surface layer is sticky, yellowish-brown or
reddish-brown clay. Rills and shallow gullies occur in a
few places. '

The soils of this complex are poorly suited to row
crops because they are in small, narrow areas, are mod-
erately steep, and are subject to very severe erosion.
Slope and slow to very slow permeability are limitations
to most nonfarm uses. {Capability unit ¥Ve—4; woodland
suitability group 3cl on north and east aspects and 4el
on south and west aspects)

Sciotoville Series

The Sciotoville series consists of deep, moderately well
drained soils that formed in old alluvial material. These
soils are mainly on high stream terraces along the Ohio
River. They also occupy lower terraces along the Ohio
River, the Little Muskingum River, Sunfish Creek, and
some of the smaller streams in the county.

A representative Sciotoville soil has a dark-brown sil¢
loam surface layer about 6 inches thick. This layer is
easy to work. The upper part of the subsoil, to a depth
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of 15 inches, iz brown to dark-brown silt loam. Below
this, to a depth of 30 inches, the subsoil is dark yellow-
ish-brown leam. The lower part of the subsoil, between
depths of 30 and 55 inches, is a very firm, compact fragi-
pan of dark yellowish-brown loam. Below the fragipan,
the substratum consists of layers of sandy loam and
loam. Gravel and sand are at a depth helow T feet.

The fragipan restricts the movement of air and water
and the growth of roots. Becanse it is at a depth of 26
to 45 inches, however, it does not interfere with the use
of Seciotoville soils for most crops commonly grown. The
Iragipan is at the greater depths in areas on low terraces
along the Little Muskingum River and other small
streams. These zoils have a medinm nutrient supply and
medium avallable moisture capacity. Unless limed re-
cently, they are very strongly acid to medium acid.

Most areas of Sciotoville soils are eropland; corn is
the principal crop.

Representative profile of Sciotoville silé loam 0 to 4
percent slopes, in 2 meadow in NEL; sec. 33, Jackson
Township, 1.5 miles southwest of junction of State Route
8 and State Route T:

Ap—0 to 6 inches, dark-brown (10YR 4/3) iight silt loam;
moderate, fine, grahular strueture in upper 2 inchey,
weak, fine, subanguiar blocky struecture in lower 4
inches : friable; many roots; dark-brown (10YR 3/3)
organic staing on ped faces; strongly acid; abrupt,
irregular bhoundary.

A&B—6 to 9 inches, brown to dark-brown {10YR 4/3) light
silt loam; weak, medium, subangular blocky strue-
ture; friable; common roois: thin, continuous, dark-
brown (10YR 3/3) silt coatings on ped faces;
gtrongly acid; clear, smooth boundary.

B1—9 to 15 inches, brown to dark-brown {(I10YR 4/3) light
gilt loam; weak, medium, subangular blocky striie-
ture,; friable; common roots; thin, continvous, dark-
yellowish-brown {(10YR 8/4) silt eoatings on ped
faces; strongly acid; clear, smooth boundary.

B2t—15 to 36 inches, dark yellowish-brown (10YR 4/4) loam;
many, fine, faint, dark grayish-brown (10YR 4/2)
motties and few, fine, distinct, Fellowish-brown
(10YR 5/8) mottles; moderate, medium and coarse,
subangular blocky structure; firm; few roots; thin,
very patchy, dark grayish-brown (10YR 4/2) clay
films on ped faces and in pores: few, fine, black
(10YR 2/1) concretions; strongly aecid; clear, wavy
bonndary.

Bx—30 to 53 inches, dark yellowish-brown (10YR 4/4) loam;
common, medinm, faint, grayish-brown (10YR 5/2)
mottles and many, fine, distinet, strong-brown (7.5YR
5/8) mottles; weak, coarse, prismatic struciure
parting to weak, thick, platy; very firm; few roots
along prism faces; thin, very patchy, dark grayish-
brown (I0YR 4/2) clay films on vertical and hori-
zontal ped faces; thin to medium, -econtinuous,
grayish-brown (10YR 5/2) =ilt coatings on prism
faces:; few, fine, black (10YR 2/1) concretions;
strongly acid; gradual, smooth boundary,

to 67 inches, light olive-brown (2.5Y 5/4) sandy

Ioam: many, fine, prominent, yellowish-red (5YR

5/8) mottles and common, medium, distinet, grayish-

brown (10YR 5/2) mottles; masgive; firm; few, fine,

black (10YR 2/1) concretions; strongly acid; grad-
ual, wavy boundary.

02—67 to 75 inches, olive (Y 4/3) sandy Icam; many, me-
diuvm, distinct, gray (BY 5/1) mottles and common,
fine, prominent, yellowish-red (5YR 5/6) mottles;
massive; firm; medium aeid; gradval, wavy
boundary.

C8—75 to 94 inches, mixed yellowish-brown {(10¥R 5/4), gray
(BY 5/1), and olive (5Y 4/3) loam; masgive; firm;
glightly acid.

1—55

Thickness of the solum, inclueding the fragipan, averages
65 inches but ranges from 48 to 384 inches. The depth #o
underlying sand and gravel varies widely. The average
depth is 8 feet, but depth ranges from 7 feet tc more than
10 feet. Color of the Ap horizon is typically dark brown
(L0YR 3/3) but also includes very dark grayish brown (10YR
8/2) and dark yellowish brown (10¥R 38/4). Broken and
rubbed cclors have values ranging from 3 to 4. Areas that
have textures cecarser than silt loam are designated by a
special symbol on the soil map. Cojors of the B horizon gen-
erally are dark yellowish brown (10¥R 4/4) but range to
brown and dark brown (10YR 4/3) and yellowish brown
(10XYR 5/4, 5/6} Hues range to 7.5YR. Texture of the upper
part of the B horizon includes silt leam, light giliy clay loam,
and loam. The Bx horizon is loam, silt loam, or light silty
clay loam. Depth to the mottled horizens ranges from 135 to 24
inches. The C horizon is typicaliy coarser textured than the
B horizon and inciudes sandy loam and loamy sand iextures.
Reaction in the solum ranges from strongly acid to very
strongly acid. Reaction in the substraium beecomes less acid
with depth,

Sciotoville soils commoniy are near or adjacent to the
Wheeling, Conotton, and Captina soils. They are slightiy
coarser textured and have a weaker, less compact fragipan
than the Captina soils. They contain less gravel in the solum
and are deeper fo loose sand and gravel than the Conetton
soils. Wheeling and Conotton soils are better drained than
the Sciotoville soils and do not have the fragipan.

Sciotoville silt Toam, 0 to 4 percent slopes (5cB)—
This soil occupies terraces along the Ohio River and
Little Muskingum River, and to a minor extent, along
Sunfish Creek and other streamns. Where the soil is on
high terraces, the more gravelly Conotton soils are on
adjacent steeper slopes. On the lower terraces, this soil
is commonly separated from the main stream by bands
of the better drained Wheeling, Huntington, and Cha-
grin soils.

On the high terraces, the hard, compact fragipan staris
at a depth of 26 to 36 inches. On the lower terraces,
depth to the pan ranges from 36 to 45 inches. This depth
i3 greater than normal for typical Sciotoville soils.

Included in mapping were a few areas of soils that
are moderately well drained or well drained and lack a
fragipan in the subsoil. Also included were a few spots
and narrow bands of somewhat poorly drained soils that
are mottled and gray below the plow layer. These wetter
soils commonly receive runoff or seepage water from
adjacent steeper slopes.

Where this soil is on the higher terraces along the
{QOhio River, it is above the mark of the highest food
levels, The [ower terraces, however, are subject to occa-
sional flooding. A1l of the lower areas were flooded in
1918, 1937, and 1948, and many areas were flooded in
1918, 1936, and 1964. The frequency of flooding along
the other streams is variable, but the average is once in
about 4 to 5 years. Most floods are of short duration.
They occur mainly in winter and early in spring and
cause little damage to summer-grown crops.

Most areas of this soil are cultivated; a few areas are
mm pasture. This goil has few limitations for intensive
cropping, except for slight seasonal wetness and oceca-
sional flooding on the lower terraces. The compact pan
layer in the subsoil restricts the growth of deep-rooted
crops, such as alfalfa. Most lower areas of this soil have
limitations for some nonfarm uses because of the hazard
of flooding and the moderately slow permeability. (Ca-
pability wnit IIe-3; woodland suitability group 2wl on
all aspects)
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Sees Series

The Sees series consists of deep, moderately well
drained soils that have formed in colluvium. The col-
hzvium is mostly a mixture of soil materials that weath-
ered from stratified layers of limestone, siltstone, shale,
and sandstone. These soils oceur thronghout the county,
but the largest acreage is in the northwestern and east-
ern parts. The soils are on base slopes or lower benchlike
areas below very steep areas of Guernscy-Westmore,
(Fuernsey-Upshur, Gilpin-Upshur, or Brooke soils. Slopes
range from 6 to 35 percent. Sees soils were not mapped
separately in Monroe County but were mapped in an
undifferentiated group with Woolper soils and in com-
plexes with Vandalia and Woolper soils. )

A representative Sees soil has a very dark grayish-
brown silt loam plow laver about 9 inches thick. The
upper part of the subsoil, to a depth of 18 inches, is dark-
brown to brown silty clay loam. The lower part, to a
depth of 40 inches, is dark yellowish-brown silty clay
loam and silty clay. It has moitles of grayish brown,
lLight olive brown, and yellowish brown. The substratum,
to o depth of 70 inches, is silty clay with mixed colors
of yellowish brown, dark brown and grayish brown. The
entire profile contains less than 15 percent coarse frag-
ments, by volume. The most common fragments are sand-
stone and siltstone.

Sees soils have a deep rooting zone and a medium to
high available moisture capacity. They are moderately
permeable in the surface layer and have moderately slow
to slow permeability in the subsoil and substratum. Gen-
erally, these soils are wet in winter and spring and are
slow to dry out. They receive runoff and seepage water
from high adjacent areas. Sees soils are unstable and are
subject to soil slippage and cracking. Reaction is strongly
acld to neutral.

Sees soils are used mostly for pasture or meadow. Gen-
erally, they are too steep for cultivated crops.

Representative profile of a Sees silt loam in SW1j
sec. 25, Salem Township, T. 8 N., R. 3 W., 1 mile west
of Clarington and 150 feet west of State Route 78:

Ap—0 to 9 inches, very dark grayish-brown (10¥R 3/2) silt
loam; moderate, fine, subangular blocky structure;
friable; many roots; slightly aeid; abrupt, smooth
boundary.

B1t—9 to 12 inches, dark-brown to brown (10YR 4/3) light
silty clay loam; weak, fine, subangular blocky struc-
ture; firm; common roots; thin, very patchy, dark
yeltowish-brown (10Y¥R 8/4) clay films on vertical
ped faces; medium acid; clear, smooth boundary.

B21t—12 to 18 inches, dark-brown to brown (7T.5YR 4/4)
silty clay loam; moderate, mediam, subangular
blocky structure; firm; few roots; thin, patchy,
dark-brown {10YR 4/3) clay films on vertical ped
faces; medium acid; elear, smooth houndary.

B22i—18 to 22 inches, dark yellowish-brown (10YR 3/4)
gilty elay leam; few, fine, faint, grayish-brown
(10YR 5/2) mottles; moderate, medium, subangular
blocky structure; firm; few roots; thin, patchy,
dark-brown (7.5YR 4/2) clay films on vertieal ped
faces; few, fine, distinet, black (10YR 2/1) concre-
tions; slightly acid; clear, smooth boundary.

B231—22 to 30 inches, dark yellowish-brown (10YR 8/4)
heavy silty clay loam; common, fine, faint, grayish-
brown (10YR 5/2) and yellowish-brown (10YR 5/4)
mottles ; moderate, medium, snbangular blocky strue-
tare; firm; few roots; thin, patchy, dark-brown
(7.5YR 4/2) clay films on vertical ped faces: com-

mon, fine, distinct, black (10¥R 2/1) concretions;
slightly acid; clear, smooth boundary.

B3t—30 to 40 inches, dark yellowish-brown (10¥YR 3/4) light
silty clay; many, fine, distinet, grayish-brown (2.5Y
5/2), light olive-brown (2.5Y 5/4), and vellowish-
brown (10YR 5/6) mottles; weak, coarse, subangular
blocky structure; firm; few roots; thin, patchy,
dark-brown (7.5YR 4/2) clay filmg en vertical ped
faces; many, fine, distinet, black (10YR 2/1) con-
cretionsg; slightly acid; gradual, smooth boundary,

C—40 to 70 inches, mixed yellowigh-brown (10%¥R 5/4),
(10YR 5/6), dark-brown (7T.5YR 4/4), and grayish-
brown (2.5Y 5/2) silty clay; massive; firm; many,
fine and medium, distinet, black (10¥R 2/1) con-
cretions ; newtral.

Thickness of the solum ranges from 24 to 56 inches bui,
in most places, is about 40 inches. Depth to bedreck ranges
from 6 to over 20 feet, Color value of the Ap horizon centers
on 8§ but ranges to 2. Chroma ranges from 1 to 3. Chroma in
the B horizon is mainly 8 or 4; value is 3 to 6. Hue of the
matrix is mostly 10YR but ranges from 7.5YR to 2.5Y. Silty
clay loam, silty clay, eclay, or clay loam are the dominant
textures in the B horizon. The B1t horizon is normally silty
clay loam, and the B2t and B3t horizons are heavy silty clay
loam, silty clay, or clay. The BSt horizon is clay loam in
some places. Reaction in the golum ranges from medium acid
to neutral. The higher pH values generally occur in the lower
part of the B horizon and in the C horizon. Depth to the
mottled B2t horizon ranges from 15 to 25 inches. Within the
mottled zone, dark concretions are few te many. In the
upper part of the profile, coarse fragments generally make
up less than 15 percent, by volume, of the soil mass.

Sees, Vandalia, Hackers, and Woolper soils are in similar
positions on the landscape. Sees soils lack the reddish colers
that are common to Vandalin and Hackers soils. They aze
slighfly less acid and have a darker colored surface layer
than Vandalia soils. They contain moere clay and are not so
coarse textured as the Hackers soils. Sees soilg are not so
well drained as Woolper soils and have dark colors to a lesser
depth in the upper part of the profile.

Sees-Woolper silt loams, 12 to 18 percent slopes
(SsD).—These soils are on hillsides, in benchlike areas, or on
foot slopes. Characteristically, they are below very steep
solls on uplands that are influenced by limestone, Typ-
ically, the complex is about 60 percent Sees soil, 30 per-
cent Woolper soil, and 10 percent included soils. Slopes
generally are slightly uneven and cut diagonally by small
drainageways. Landslips occur in a few places.

Soil material from upslope has accumulated in the
areas of this mapping unit. The surface layer, and com-
monly the upper part of the subsoil, are dark colored.
In most places the surface layer of the Sees soil is more
than 7 inches thick; the Woolper soil has dark colors
to a depth of more than 10 inches.

These soils are well suited to pasture and are suited
to all crops that can tolerate the slight wetness of the
Sees soil. The hazard of erosion is very severe if the goils
are cultivated. Natural drainageways and uneven slopes
interfere with contour stripcropping and the use of these
soils for row erops. Slope and the danger of soil slip-
page are limitations for many nonfarm uses. (Capability
unit IVe-1; woodland suitability group 2w8 on all
aspects)

Sees-Woolper silt loams, 18 to 35 percent slopes
(3sF).—These soils are on foot slopes and in benchlike arens
below long, very steep hillsides. The benches generally
are long and narrow and are commonly bounded by
steeper slopes below. Although most slopes are fairly uni-
form, some areas have minor landslips or are dissected
by drainageways or ravines. In a few areas, large sand-
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stone and limestone boulders are on the surface and in
the soil. The largest areas of this mapping unit are along
the Ohio River, Sunfish Creek, and Opossum Creek.
Typically, this complex is about 60 percent Sees soil,
30 percent Woolper soil, and 10 percent included solls.

These soils are only slightly eroded and have up to
10 inches or more of the original dark-colored surface
layer remaining. The Woolper soil has an especially
thick, dark-colored surface layer. Landslips are common
in some places, and these are shown on the soil map
by a special symbol.

M=any areas of these soils were cropped in the past,
but the largest acreage is now in permanent pasture and
woodiand. Most areas have fair to good stands of blue-
grass pasture. Some of the more even slopes can be used
for long-term meadow. The seasonal wetness of the Sces
soil restricts the growth of small-grain cover crops and
makes it difficult to maintain stands of deep-rooted
grasses and Tegumes. The hazard of erosion is severe if
a thick plané cover is not maintained. Steep slopes and
soil slippage are limitations of these soils for nenfarm
uses. {Capability unit VIe-1; woodland suitability group
2w3 on all aspects)

Strip Mine Spoils

Strip mine spoils (S#i is a land type that occupies
only 31 acres in the county and ig in the southwestern
part. The arcas are 5 to 10 acres in size and range from
gently sloping to steep. On the upslope side is a high
wall or rock escarpment. Below the high wall, the spoil
material has been graded to gently sloping or sloping.
Below the graded areas, slopes are moderately steep to
very steep and are very uneven.

Strip mine spoils are masses of soil material and rock
fragments. The soil material is clayey and friable to
firm. Most areas contain limestone fragments and are
sufficiently nonacid to support some plant growth. (Ca-
pability unit VIIe-2; woodland suitability group not
assigned)

Upshur Series

The Upshur series consists of well-drained, deep soils
that have a medium-textured surface layer and a reddish-
brown to red, clayey subsoil underlain by red clay shale.
These soils, mapped alone, are gently sloping to mod-
erately steep and are on ridgetops, upper slopes, and
benches throughont the county. They also occur exten-
sively as components of the Gilpin-Upshur and Guern-
sey-Upshur complexes. In some of these complexes, the
Upshur soils are steep to very steep. Upshur soils are
especially extensive in the southeastern quarter of the
county.

A representative Upshur soil in woodland hag a silt
loam surface layer about 5 inches thick. This layer is
brown to dark brown in the upper part and brown to
dark brown and dark reddish brown in the lower part.
The subsoil, to a depth of about 26 inches, is dark red-
dish-brown silty clay and clay that is sticky and plastic
when wet. Below the subsoil, to a depth of 46 inches,
is dark reddish-brown silty clay and mixed dark reddish-
brown and reddish-brown channery stlty clay loam.
Dusky-red shale bedrock is at a depth of about 46 inches.
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Upshur soils have slow permeability. Their available
moisture capacity is mediwm, and the roofing zone Is
mostly moderately deep. Generally, unlimed areas are
very strongly acid in the rooting zone. Runoff is medium
to rapid, and the hazard of crosion is severe if these soils
are cultivated and not protected. Most areas have been
cleared, but the scils dry out slowly and crack, and the
clayey soil makes tillage difficult. Careful management
i¢ needed. Unimproved roads on Upshur soile are soft
and very poor when wet, and in spring they are
often impassable. Where these soils are steep, they are
unstable and subject to landslips.

Upshur soils are used mainly for hayland, and some
areas are wooded, Many areas formerly farmed are se-
verely eroded and are now in permanent vegetation.

Representative profile of Upshur silt loam, 6 to 12
percent slopes, moderately eroded, in a wooded area,
NW1; sec. 11, Benton Township, 0.8 mile south of the
junction of Township Road 816 and County Road 58
(see table 10 for laboratory data):

Ap1—0 to 2 inches, brown to dark-brown (7.5YR 4/4) silt
loam moderate, fine and medium, granular struc-
ture; friable; many roots; about I percent coarse
fragments; extremely acid; abrupt, irregular
boundary.

Ap2--2 to 5 inches, mixed brown to dark-brown (7.5YR 4/4)
and dark reddish-brown (2.05¥YR 3/4) silt loam:
moderate, fine, subangular blecky structure; firm;
many roots; about 5 percent eoarse fragments; very
strongly acid; abrupt, smooth boundary.

B21t—3 to 10 inches; dark reddish-brown (2.5YR 3/4) silty
clay; moderate, fine and medium, angular blocky
stracture; very firm; common roots; about 5 percent
coarse fragments; thin, patchy, reddish-brown (3¥R
4/8) clay films on ped faces and in pores; very
strongly acid; clear, smooth boundary.

B22t— 10 to 17 inches ; dark reddigh-brown (2.5YR 3/4) clay;
moderate, medium and¢ coarse, angular blocky struc-
ture: very firm; few roots; about 5 percent coarse
fragments; thin, patchy, reddish-brown (5YR 4/4)
clay films on ped faces and in pores; extremely
acid ; clear, smooth boundary.

B3t—17 to 26 inches: dark reddish-brown (2.5YR 3/4) clay:
weal, coarse, angular blocky structure; very firm;
few roots; about 5 percent coarse fragments; thin,
patchy, reddish-brown (5YR 4/4) clay films on ped
faces and in pores; extremely acid; clear, smocth
bhoundary.

CI—26 to 35 inches, dark reddish-brown (5YR 3/4) silty
clay; massive; very firm; few roots; about 10 per-
cent coarse fragments; very strongly acid; clear,
smooth boundary.

(2—35 to 46 inches, mixed dark reddish-brown (5YR 3/4)
and reddish-brown (5YR b5/4) channery silty clay
leam; common, medinm, light olive-brown (Z5¥R
5/4) and darkgray (10YR 4/1}) meitles; massive;
very firm; few roots; about 40 percent coarse frag-
ments; medium acid; clear, smooth houndary.

R—46 inches, dusky-red {10YR 3/4) shale; neutral reaection.

Thickness of the solum ranges from about 26 to 44 inches.
Shale bedrock is at a depth of 40 to about 60 inches. Texture
of the A horizon is gilt loam or clay, but gilt leam is the
most extensive. The horizon is eclay in severely eroded areas.
Some profiles are loamy to a depth of 12 inches. Color hue
of the B2t horizon is mainly 2.5YR or 10YR but ranges to
5YR. Where the scil is unlimed, reaetion in the solum
ranges from extremely acid to medium acid. The substratum
is generally high in exchangeable bases. Content of coarse
fragments ranges from 0 to 15 percent, by volume, in the
solum.

Upshur soils are shallower to reddish clay and have a
thinner silt mantle than Woodsfield soils. They laek varie-
eated red, gray, and yellowish-brown subsoil colors that are
characteristic of Rarden soils, and typically they are less
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acid than Rarden soils, particularly in the lower part of the
subsoil and substratum. Upshur soils have reddish colors in
eontrast to the Latham and Guernsey soils. Upshur soils are
shallower to bedrock than the Vandalia soils on celiuvial
footslopes and have a redder and finer textured B horizon
than Gilpin or Weliston soils.

Upshur silt loam, 6 to 12 percent slopes, moderately
eroded (UpC2).—This soil is mainly on rounded ridgetops
throughout the county. Most of these areas are small and
have smoocth, even slopes. A profile of this soil is de-
scribed as representative for the series.

Included in mapping were a few areas of soils that
are severely eroded. In these areas the surface layer is
silty clay loam or clay that makes tillage difficult. These
severely eroded spots are lower in fertility and available
moisture capacity than less eroded areas. Also ineluded
were n few spots of wet soils.

Practically all areas of this soil are used for cropland
and pasture. Small areas are nsed for woodland. The soil
has slopes that are favorable for limited cultivation, but
normally it is in small areas. The hazard of erosion is
very severe if this soil is caltivated. Slow permeability
and the hazard of slippage are limitations to many non-
farm uses. (Capability unit TVe—4; woodland suitability
group 3cl on all aspects)

Upshur silt loam, 12 to 18 perecent slopes, moderately
eroded (UpD2).—This soil is on rarrow ridgetops and a few
benches throughout the county. Most areas are small and
have smooth, uniform slopes. The benches on which this
soil oceurs are generally long and narrow.

Inciuded in mapping were a few spots of severely
eroded soils. In these spots the reddish, finer textured
part of the subsoil is cxposed at the surface. This ex-
posed part of the subsoil 1s lower in natural fertility and
availabie moisture capacity than the original surface
soil, and it is difficult to proteet from further erosion.
Also included were a few wet spots.

Almost all areas of this soil are used for crops and
pasture, The soil is not suitable for cultivation because
of moderately steep slopes, rapid runoff, and a severe
hazard of erosion. It is commonly managed with adja-
cent soils because of the small size and the shape of its
areas. Slope, slow permeability, and danger of slippage
are major limitations of this soil for nonfarm uses. (Ca-
pability unit VIe-1; woodland suitability group 3¢l on
north and east aspects and 4c¢l on south and west aspects)

Upshur clay, 6 to 12 percent slopes, severely eroded
(UrC3).—This soil is in small areas on rounded ridgetops
thronghout the county. Commonly, it is on rather narrow
ridge crests and around the edge of broader ridgetops
near slope breaks. Gilpin, Woodsfield, and Zanesville
soils are the most common soils nearby.

Because of intensive use and less than optimam man-
agement, this soil has been severely eroded. Tt has lost
over 75 percent of the original surface layer and, in most
Places, part of the subsoil. Shallow gullies are common.
The present plow layer, which is mostly subsoil mate-
rial, is sticky when wet, hard when dry, and difficult to
protect from further erosion. The organic-matier con-
tent and available water capacity are low or very low.
The use of this soil for farming is limited by the small
gize of the areas and the high susceptibility of the soil
to further erosion. Slope, slow permeability, and the
hazard of soil slippage are limitations of this soil to
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many nonfarm uses. (Capability unit TVe-1; woodland
suitability group 3¢l on all aspects)

Upshur clay, 12 to 18 percent slopes, severely eroded
{UrD3).—This soil oceupies narrow, rounded ridgetops and
a few areas mainly on upper slopes and benches. Most
areas are small.

Intensive use has resulted in severe erosion of this soil.
Most of the original surface layer and part of the sub-
soil have been lost. Shallow gullies, 1 to 2 feet deep, are
present in most areas. Some of the gullies cannot be
crossed readily by machinery, but most can be filled in
by plowing. The eclayey plow layer is sticky when wet
and hard when dry. The organic-matter content, nat-
ural fertility, and available moisture capacity are low.

A few areas mapped as this soil are as much as 50
percent inclusions of the browner, less acid Guernsey
soils. The Guernsey soils can be identified by the yellow-
ish-brown or olive-brown clayey part of the subsoil ex-
posed at the surface or in the gullies.

This Upshur soil is not suitable for crops, becanse of
moderately steep slopes and the severe hazard of erosion.
Slope, slow permeability, and the hazard of soil slippage
are limitations to nonfarm uses of this soil. (Capability
unit VIe-1; woodland suitability group 3¢l on north and
east agpects and 4cl on south and west aspects)

Vandalia Series

The Vandalia series consists of deep, well-drained
soils that formed in thick deposits of colluvium that have
been moved downslope by gravity and water. These soils
are moderately steep to very steep and are on celluvial
foot slopes and benches at the base of very steep hillsides.
Gilpin and Upshur soils generally are on the hillsides
above these soils. Vandalia soils are mostly in the east-
ern third of the county. They are most extensive on the
foot slopes along the Ohio River and its small tributaries
below the city of Hannibal.

A representative Vandalia soil has a dark-brown silt
loam plow layer about 8 inches thick. The upper part
of the subsoil, to a depth of 17 inches, is brown silty clay
loam. The lower part, to a depth of 44 inches, is reddish-
brown clay. Below the subsoil, to a depth of 70 inches, is
mixed dark reddish-brown and reddish-brown clay. Frag-
ments of sandstone and siltstone and small chips of shale
make up about 5 to 15 percent of the profile.

Vandalia soils have a deep rooting zone. The avail-
able moisture capacity is medium to high. Permeability
is moderate in the surface layer, moderately slow in the
upper part of the subscil, and slow in the lower part
of the subsoil and in the substratum. The soils generally
are wef in winter and early in spring and are slow to
dry out in spring, They are in areas that reccive runoff
and seepage water from higher adjacent soils. A severe
hazard of erosion is caused by steep slopes and rapid
surface runoff. Vandalia soils are unstable and are sub-
ject to slippage and cracking. They are used mostly for
pasture and meadow.

Representative profile of Vandalia silt loam, 12 to 18
percent slopes, in a pasture, NE14 see. 13, Jackson Town-
ship, 3 miles southwest of Sardis on State Route 7:

Ap—0 to 8 inches, dark-brown (10YR 8/3) silt Ieam: mod-

erate, very fine, subangular blocky structure; friable;
many roets; strongly acid; abrupt, smooth boundary.
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B21t—8 to 17 inches, brown (7.5YR 4/4) heavy silty clay
loam : moderate, fine, subangular blocky siructure;
firm ; common roots ; thin, patchy, dark-brown (7.5¥R
4/4) clay films on vertieal ped faces; common, fine,
black {10¥YR 2/1) concretions; sirongly acid; clear,
smooth boundary.

B22t—17 to 30 inches, reddish-brown (5YR 4/3) light elay;
moderate, medinm, angular blocky structure; firm;
few roots: medium, continuous, reddish-brown (5YR
4/8) clay films on vertical ped faces; common, fine,
black (10YR 2/1) concretions; very strongly acid;
gradual, smooth boundary.

B3t—80 to 44 inches, reddish-brown {5YR 4/4) eclay; weak,
coarse, subangular blocky strueture; firm ; few roots;
thick, patchy, reddish-brown (3YR 4/3) clay films
on vertical ped faces; common, fine, black (10YR
2/1) concretions; very strongly acid; gradual, smooth
boundary.

C—44 to 70 inches, mized dark rveddish-brown (5YR 3/4)
and reddish-brown (3YR 4/4) clay; massive; com-
mon, partly weathered, light olive-brown (2.5Y 5/6)
and light brownish-gray (2.5Y 6/2) siltstone frag-
ments; thick, reddish-brown (5YR 4/3) clay films
on upper surfaces of coarge fragments; many, fine,
black {10YR 2/1) concretions; sirongly acid in upper
part, beeoming slightly acid with depth.

Depth to the R layer ranges from 6 feet to more than 20
feet, and thickness of the solum ranges from 30 to 48 inches.
The Ap horizon has moist and rubbed colors of dark brown
(10YR 3/3) or dark brown (7.5YR 3/2). Where an Al ho-
rizon is present, its colors include those of the Ap horizon
but also range to very dark grayish brown (10YR 3/2). The
upper part of the B horizon has a hue of 7.5YR or 5YR, value
of 3 or 4, and chroma of 4 to 6, Texture of the Bt horizon
includes heavy silty clay loam, silty clay, clay, and heavy
clay loam. The Bit horizon, if present, is silty clay loam or
heavy silt loam, Clay or silty clay textures are more common
than silty clay loam or clay loam in the B2t horizon and
B3t horizon. Silty clay loam is restricted mainly io the B21t
horizon and B3t horizon. Clay leam, if present, generally is
in the B3t horizon. The weighted average clay content of the
B2t horizon ranges from 40 to 50 percent. Clay films around
peds generally are thin and very patchy in the Blt horizon
bui ranges from thin to thick and from patchy to continuous
in the B2t horizon. Dark concretions are few to many. Struc-
ture ranges from weak to moderate. Throughout the solum,
coarse fragments are normally less than 15 percent of the
volume, Reaetion ranges from very strongly acid to slightly
acid. The soils are less acid in the lower part of the solum
and thke substratum,

The Vandalia soils in Monroe County have a darker
colored surface than Vandalia soils in other survey areas.
This slight difference does not greatly affect the use and
management of the soils.

Vandalia soils are redder and are more acid than the
well drained Woolper soils and the moderately well drained
Sees soils that also are on colluvial foot slopes. Vandalia
goils are finer textured throughont than the Hackers soils
that are commonly on nearby alluvial fans and colluvial foot
slopes. They are much deeper to bedroek than Upshur soils.

Vandalia silt lIoam, 12 to 18 percent slopes {VaD).—
This soil is on lower slopes and benches. The benchlike
areas, normally bounded above and below by steeper
wooded soils, run laterally around hillsides. Slopes are
generally slightly uneven but are not a limitation to the
use of most kinds of farm machinery. A profile of this
goil is described as representative for the series.

A few small spots of the wetfer Sees soils were in-
cluded in mapping. Sees soils arc most likely to be near
seep spotg, in small drainageways, or on the more con-
cave parts of the slopes. Loose stones and boulders oceur
in a few places.

This soil s suited to hay and pasture crops. It also is
suited to an occasional row crop, but the hazard of ero-
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sion is severe in cultivated areas. Slope is a dominant
limitation of this soil for many nonfarm uses. (Capability
unit IVe-1; woodland suitability group 2¢2 on all
aspects)

Vandalia-Sees silt loams, 18 fo 35 percent slopes
(VdE).—These soils are on foot slopes and in benchlike
arcas. They are on the lower half of hillsides and most
commonly oceur between the steep rugged side siopes and
the valley floors. The benchlike areas, bounded above
and below by steeper slopes, Tun laterally around hill-
sides. Slopes typically are somewhat uneven. They are
smooth and uniform in only a few places.

Most areas of this complex are made up almost entirely
of the Vandalia soil. In a few areas, the moderately well
drained, dark-colored Sees soil occupies 23 to 40 per-
cent of the acreage. However, the percentage of each
soil in mapped areas can range from 20 to 80 percent.

Included in mapping were a few small seep spots and
a few areas with loose stones and boulders on the surface.
Small areas of landslips are shown on the soil map by
a gpecial symbol.

These soils are too steep for row crops, but they are
suited tc permanent meadow, pasture, and woodland., The
hazard of erosion is severe in cultivated areas. Steep
slopes and the danger of soil slippage are the dominant
limitations for nonfarm nuses. (Capability unit Vle-1;
woodland suitability group 2¢2 on all aspects)

Vandalia-Seeg very stony silt loams, 18 to 35 percent
slopes, moderately eroded (VsE2).—These soils generally
are downslope from very steep, stony Gilpin and Upshur
soils. In most places their surface layer is dark silt loam
only 4 to 7 inches thick. In the more eroded areas, how-
ever, thig layer i3 sticky, reddish-brown or brown silty
clay loam that is difficult to protect from further erosion.

The Vandalia soil generally is dominant in the com-
plex. A typical area is 65 percent Vandalia soil, 25 per-
cent Sees soil, and 10 percent other soils. A few areas
of the complex consist almost entirely of the Vandalia
soil.

Included in mapping were a few areas where the sur-
face layer is thicker than 7 inches. Also included were
areas in which there are some stones of sandstone, and
commonly a few stones of limestone, on the surface and
in the go1l. Most of the loose stones are 6 to 18 inches in
diameter and 5 to 30 feet apart. A few seep spots and
landslips occur. In places there are large boulders and
rock outcrops.

Because of stones and steep slopes, soils of this com-
plex are not suited to crops. In addition, although the
dark-colored Sees soil is not dominant in most places, it
limits use because it is wet during wet periods of the
year. Nevertheless, most areas of the complex have been
cleared for pasture. Stones interfere with the use of
farm machinery to the extent that pasturs improvement
is difficult. The soils can be used for permanent pasture,
but erosion iz a severe hazard if a thick plant cover is
not maintained. Slope is the chief limitation to nonfarm
uges of the soils. (Capability unit VIs-1; woodland suit-
ability group 2¢2 on all aspects)

Wellston Series

The Wellston series consists of deep, well-drained soils
on uplands. These soils formed in loamy material that



MONROE COUNTY, OHIO

overlies acid sandstone, siltstone, or shale bedrock. They
are mainly on ridgetops and, to a lesser extent, on slop-
ing to moderately steep hillsides and benches. They occur
throughout the county but are most extensive in the north-
ern and central parts.

A representative Wellston soil in a wooded area has
a dark grayish-brown silt loam surface layer 9 inches
thick. The subsurface layer, to a depth of 12 inches, is
dark-gray silt loam. The subsoil, to a depth of 38 inches,
is yellowish-brown silt loam. Below the subsoil there is
fractured sandstone and siltstone that contains yellowish-
brown silt loam seil material in the fractures. Sandstone
bedrock is at a depth of 45 inches.

Wellston seils are moderately permeable. The avail-
able moisture capacity is medinm. The main rooting zone
1s moderately deep, but some roots penetrate to depths
greater than 40 inches. Unlimed areas of Wellston soils
are very strongly acid.

Wellston soils are used mostly for crops and pasture,
but a small acreage is wooded.

Representative profile of Wellston silt loam in a
wooded area, SE1/ sec. 10, Wayne Township, 1.45 miles
south of junetion of Township Road 102 and County
Road 45:

01—% inch to 0, deciduous leaf litter.

A11—0 to 1 ineh, very dark grayish-brown (10YR 8/2) silt

loam; moderate, fine, granular struecture; friable;

many roots; neutral; abrupt, smooth houndary.

to 9 inches, dark grayish-brown (10YR 4/2) silt

loam; weak, fine, subangular blocky structure: fri-

able; many roots; dark-brown (10YR 3/3) organic
staing on ped faces: neutral; abrupt, wavy bonndary.

A2—9 to 12 inches, dark-gray (10YR 4/1) silt loam: weak,
fine and medium, subangular blocky structure; firm;
many rools; medinm acid; clear, smooth boundary.

B21t—12 to 18 inches, yellowish-brown (10YR 5/6) silt loam:
moderate, fine and medinm, subangular blocky struc-
ture; firm; eommon roots; thin, very patchy, brown
to dark-brown {(7.5YR 4/4) clay films: few, fine,
black (10YR 2/1) concretions; very strongly acid;
clear, smooth boundary.

BE2t—18 fo 26 inches, yellowish-brown (10YR 5/6) heavy
silt loam; moderate, medinm, subangular blocky
structure; firm; few roots; thin, patchy, brown io
dark-brown (7.5YR 4/4} elay films; few, fine, black
(10YR 2/1) concretions; very strongly acid; clear,
smooth boundary.

B23t—26 to 33 inches, yellowigsh-brown (10YR 5/8) heavy
silt loam; moderate, medium, subangular blocky
structure; firm; few roots; thin, patchy, brown o
dark-brown (7.5YR 4/4) clay films; few, fine, black
(10YR 2/1) concretions: very strongly acid; clear,
smooth boundary.

B3t—33 to 38 inches, yellowish-brown (10YR 5/6) silt loam;
weak, medium, subangular blocky structure; firm;
few roots: thin, very patehy, brown to dark-brown
(T.5YR 4/4) clay filmg; few, fine, black (10YR 2/1)
concretions; very strongly acid; clear, smooth
boundary.

C—38 to 45 inches, fractured siltstone and sandstone con-
taining yellowish-brown (10YR 5/6) silt loam soil
material within the fractures.

R—45 inches, sandstone bedrock.

Thickness of the solum ranges from about 214 Feet to 4 feet.
Depth to bedrock ranges from 315 feet to 5 feet, but the av-
erage (epth is about 42 inches. These soils are characterized
by a B horizon of illuvial clay aecumulation more than 18
inches thick. Profiles on ridgetops generally have a smooth,
silty upper solum suggestive of a loess mantle. Content of
coarse material in the solum ranges from 2 to about 30 per-
cent, by volume. The average content is about 5 percent, Hues
of the entire profile are dominantly 10YR and 7.5YR. An All
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horizon up to 4 inches thick is common in heavily wooded
areas, The colors are dark brown (10YR 3/3) or very grayish
brown (10YR 3/2). The Ap horizen has a color value of 4 or 3
and chroma of 2 or 3. Color valne is 4 or § in the B horizons.
Chroma is 3 or 4 in the B1 horizon and is 4 through 6 in the
B2 horizon. Where the soil has not been cultivated, it has
both an Al and an A2 herizom, Texture of the B2 horizon
Is dominantly heavy silé loam but is less commonly a light
silty clay loam marginal to e¢lay loam. The reaction of the B
horizon is from sgtrongly acid to exiremely acid.

Wellston soils are deeper than Gilpin scils and lack the
subseil fragipan of the Zanesville soils. Wellston soils lack
the fine-textured, plastic, lower part of the subseil that is
characteristic of the Keene soils. They contain more silt and
clay and less sand than the eoarser textured Dekalb sgoils.
Wellston soils are coarser textured and Iless red throughout
than Upshur soils. They differ from Westmoreland soils by
having a lower sand content in the upper 20 inches of the
Bt horizon.

Wellston silt loam, 2 to 6 percent slopes, moderately
eroded (WhB2),—This soil is on broad ridgetops that have
medium surface runoff. Slopes are typically smooth and
uniform and grade to nearly level toward the center of
these areas. Most areas of this soil are about 3 to 6 acres
in size.

Sheet and rill erosion has oceurred in most areas, and
the original surface layer has been mixed with material
from the upper part of the subsoil through tillage. Most
areas have 25 to 75 percent of the original surface layer
remaining, but in a few included arcas the plow layver
18 mostly yellowish-brown subsoil material. In a few
areas, mostly wooded, more than 7 inches of the original
surface layer remains. A few areas mapped as this soil
include spots of the moderately well-drained Zanesville
soils.

Nearly all areas of this soil are used for crops. The
soll 1s well snited to all the crops commonly grown in the
county, but the hazard of erosion is moderate in culti-
vated areas. Bedrock within 5 feet of the surface is a
limitation to some nonfarm uses of the soil. (Capability
unit Ile-1; woodland suitability group 2ol on all
aspects)

Wellston silt loam, é to 12 percent slopes, moderately
eroded {WhC2).—This soil is mainly on gently rounded
ridgetops throughout the county. Surface runoff is rapid,
and intengive cropping or overgrazing has resulted in
the loss of 25 to 75 percent of the original surface layer.
In most cultivated areas, the remaining surface layver
has been mixed with the upper part of the subsoil. In
areas that have been cultivated up and down the slopes,
sheet and rill erosion along wheel tracks are common. A
few areas, mostly in woodland, have 7 inches or more
of their original surface layer remaining. Inecluded in
mapping, mostly near the center of the ridgetops, were
small spots of Zanesville scils, some wet spots, and areas
of clayey soils. _

About 80 percent of the acreage of this soil is cropland
and pasture. Most of the remaining acreage is wooded.
This soil is well suited to the crops commonly grown
in the county, but the hazard of erosion is severe in cul-
tivated areas. Slope and limited depth to bedrock are
limitations to some nonfarm uses. (Capability unit
IIfe-1; woodland suitability group 201 on all aspects)

Wellston silt loam, 12 to 18 percent slopes, moderate-
Iy eroded (WhD2).—This soil generally ocenrs in the more
gently rolling uplands near drainage divides. Other areas
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are in bands just below ridgetops that have slightly con-
cave slopes, on benches, and on some of the longer middle
and lower slopes. _

Rill and sheet erosion have removed some of the orig-
inal surface layer. As a result, the fertility, organic-
matter content, and capacity to absorb moisture have
been reduced. In most areas of this soil, 2 fo 7 inches
of the original surface layer remains, but in other areas
the yellowish-brown part of the subsoil is exposed. Where
this soil occurs in protected woodland, 7 inches or more
of the original surface layer remains. Included in map-
ping were small spots or narrow bands of the shallower
Gilpin soils. The Gilpin soils generally are along the
upper edge of these arcas or on the most convex part
of the slope near the slope breaks.

Nearly all the acreage of this soil has been cleared and
cultivated in the past. About half of it is now in pastuare,
and the rest is about equally divided between cropland
and woodland. This soil is suited to crops, but the hazard
of erosion is severe in cultivated areas. Slope is the dom-
inant limitation to many nonfarm uses. (Capability umt
1Ve 2; woodland suitability group 2rl on north and
enst aspects and 3rl on south and west aspects)

Westmore Series

The Westmore series consists of deep, well-drained
soils that developed in mixed materfal weathered from
limestone, siltstone, sandstone, and shale. In Monroe
County thege soils were mapped only in soil complexes
with the Guernsey soils. They are sloping to very steep
and are on ridgetops and hillsides thronghout the county.
The largest acreage is in the western third of the county,
but a significant acreage also occurs on ridgetops and on
the lower half of slopes in the northeastern part of the
county. .

A representative Westmore soil has a dark-brown silt
loam plow layer about 6 inches thick. The subsoll ex-
tends to a depth of 51 inches and is yellowish-brown
silty clay loam. There are a few sandstone fragments in
the lower part. Below the subsoil, to a depth of 68 inches,
is clay having mixed colors of grayish brown, dusky
red, yellowish brown, dark yellowish brown, light olive
brown, and dark gray. Limestone bedrock is at a depth
of about 68 inches.

Westmore soils are mostly moderately permeable
the upper 2 to 8 feet of the profile, but they have mod-
erately slow and slow permeability in the lower part of
the subsoll and in the substratum. The available moisture
eapacity is high. If these soils have not been recently
limed, they are slightly acid to very strongly acid in the
rooting zone.

Westmore soils are used mainly for pasture and hay.
They are well suited to permanent pasture and alfalfa-
grass mixtures. The less steep areas are suited to all the
crops commonly grown in the county.

Representative profile of a Westmore silt loam having
slopes of 18 to 85 percent, in a pasfure in sec. 23, Seneca
Township, 0.5 mile west of State Route 379 on Town-
ship Road 23:

Ap—0 to 6 inches, dark-brown (10YR 4/3) silt loam; weak,
fine, granular structure and some weak, medivm,
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platy; friable; many roots; strongly acid; abrupt,
smaeoth boundary.

Bli—6 to 9 inches, dark yeliowish-brown (10YR 4/4) heavy
gilt loam; weak, medium, subangular blocky sirue-
ture; common roots; thin, very patehy, dark yel-
lowish-brown (I10YR 4/4) clay films on vertical ped
faces ; medinm acid ; clear, smooth boundary.

B21t—9 to 23 inches, yellowish-brown (10¥YR 5/4) silty clay
loam; moderate, fine and medinum, angular blocky
struecture; firm; common roots; thin, patchy, dark
yellowish-brown (10¥R 4/4) clay fiilms on vertical
ped faces; medium acid; gradual, smooth boundary.

B22t--23 to 44 inches, yellowish-brown (10YR 5/6) heavy
gilty clay Ioam; moderate, medium, subsngular
blocky structure; firm; few roots; thin, patehy,
yvellowish-brown (10YR 5/4) clay films on vertical
ped faces; strongly acid; elear, smooih houndary.

B3t—44 to 51 inches, yellowish-brown (10YR &§/4) heavy
silty clay loam; weak, coarse, subangular blocky
structure; firm; thin, patchy, dark yellowish-brown
(10YR 4/4) clay films on vertical ped faces; many,
fine, black {10YR 2/1} concretions; sirongly acid;
clear, smooth boundary.

11C1—51 to 54 inches, grayish-brown {10YR 5/2) clay; com-
men, fine, distinet, yellowish-brown (10YR 5/6) and

reddish-gray (5YR 5/2) mottles; massive; firm;
strongly aecid; clear, smooth boundary.
I1C2—54 to 58 inches, mixed dusky-red (10B 3/2), dark

yellowish-brown (10YR 4/4), yellowish-brown (10¥YR

5/6), and dark-gray (N 4/0) clay; massive; very

firm ; strongly acid; clear, smooth boundary.
IIC3—58 to 65 inches, light olive-brown (2.8Y 5/4) and dark

vellowish-brown (10YR 4/4) clay; massive; very

firm ; slightly acid; clear, smooth boundary.
IIIC4—65 to 68 inches, dusky-red (IOR 3/2) clay; massive;

very firin; mildly alkaline; abrupt, smooth boundary.
R 68 inches, limestone bedrock.

Thickness of the solum ranges from 40 to 34 inckes. Depth
to bedrock is greater than 48 inches and normally less than
72 inches. Colors of the Ap horizon are predominantly dark
grayish brown {(10YR 4/2) or dark brown to brown (I0YR
4/3). In the B horizon, matrix colors range from 7.5YR
to 2.5Y in hue but center on 10YR, value is 4 to 5, and chroma
ranges from 8 fo 6. Textures in the Bt horizons are silt
loam, silty clay loam, silty clay, clay, and clay loam. Silty
clay loam is the most common, sili loam is limited to the
upper part of the Bt horizon, and clay leam is restricted
mainly to the B3t horizon., 8ilty clay or clay, or both, oecur
in about 50 percent of the profiles in Monese County, but
the eclay content rarely exceeds 50 percent. The clayey tex-
tures generally are confined fo depths below 36 inches or to
the C horizon. The upper 20 inches of the Bt horizon has a
weighted average clay content of 28 to 35 percent, Reaction
of the solum ranges from slightly acid to very strongly acid.
Content of coarse fragments in the solum rarely exceeds
23 percent, by volume; normally, it is about 5 percent. Dark
coneretions range from few to manhy in the lower part of the
golum and in the substratum. They commonly occur as
moderate to thick, patchy coatings on the fractured coarse
fragments in the lower part of the substratum.

Westmore sgoils commonly are on hillgides and ridgetops
with Guerngey soils and in scme places near the Brooke
soils. They are above colluvial foot slopes occupied by Sees
and Woolper soils, Westmore goils are better drained and
have less clay in the upper part of the subsoil than Guernsey
soils. They are thicker, are more acid, and have a lighter
colored surface layer than Brooke soils. They are shallower
to bedrock and have a lighter colored surface layer than Sees
and Woolper soils. Also, they are better drained than Seesg
soils.

Westmoreland Series

The Westmoreland series consists of deep, well-drained,
loamy soils that formed in materials weathered mainly
from siltstone and thin-layered shale and sandstone.
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These soils are on narrow ridgetops, benches, and steep
to very steep hillsides. They were not mapped separately
in Monroe County, but were mapped in complexes with
Gilpin soils.

A representative Westmoreland soil in a wooded area
has a dark-brown silt loam surface layer about 2 inches
thick and a brown silt loam subsurface layer about 4
inches thick. The upper part of the subsoil, to a depth
of 20 inches, is dark-brown eilt loam. The lower part, to
a depth of 38 inches, is dark-brown channery silt loam.
Below the subsoil, to a depth of 56 inches, is dark-brown
very channery silt loam. Sandstone bedrock is at a depth
of 56 inches.

Westmoreland soils have a deep rooting zone, but their
available moisture capacity generally is only medium
because of coarse fragments in the lower layers. Per-
meability is moderate. The soils dry out and warm up
rapidly in spring and are easy to work. Reaction in the
rooting zone is very strongly acid or strongly acid.

Westmoreland soils are used mostly for pasture and
woodland, but some arecas are cultivated.

Representative profile of a Westmoreland silt loam in
an ares of Gilpin-Westmoreland silt loams, 35 to 70
percent slopes, in a wooded area in SE1/ sec. 22, Wayne
Township, 4.1 miles west and 1.6 miles south of Woods-
field :

Al—0 to 2 inches, dark-hrown (I10YR 3/3) silt loam; weak,
fine, granular structure; friable; many roots; 10
percent coarse material between 2 millimeters and
1 inch in size; strongly acid; abrupt, smcoth
houndary.

A2—2 to 6 inches, brown (10YR 5/3) silt loam; weal, me-
dium, subangular blocky structure parting to weak,
fine, crumb structure; friable; common To0is; 10 per-
cent coarse material between 2 millimeters and 114
inches in size ; strongly acid; clear, smooth boundary.

Bl1—6 to 9 inches, dark-brown (7T.5YR 4/4) silt loam ; weak,
fine, subanguiar blocky structure; friable; common
roots; 10 percent coarse material between 2 milli-
meters and 1 inch in size; very patchy, thin clay

films on the ped surfaces; strongly acid: clear,
smooth boundary,
B21t—9 to 14 inches, dark-brown (7.5YR 4/4) heavy silt

loam ; moderate, fine and medium, subangular blocky
structure; firm:; cominon roots; 10 percent coarse
material between 2 millimeters and 1 inch in size;
patehy, medium clay films on ped surfaces; very
strongly acid; gradnal, smooth boundary.

B22t—14 to 20 inches, dark-brown (7.5YR 4/4) silt loam;
moderate, fine and medium, subangular blocky struc-
ture; firm; common roots; 20 percent coarse ma-
terial between 2 millimeters and 1 inch in size;
patchy, medium clay films on ped surfaces:; strongly
acid; gradual, smooth boundary.

B23t—20 to 26 inches, dark-brown (7.5YR 4/4) channery silt
loam; moderate, fine and medinm, subangular blocky
stracture; firm; common roois; 20 percent coarse
material between 2 millimeters and 5 inches in size;
patchy, medinm clay films on ped surfaces; strongly
acid; gradual, smooth boundary.

B24t—26 to 32 inches, dark-brown (7.5YR 4/4) channery
silt loam ; weak, fine and medium, subangular blocky
structure; firm; common roots; 30 percent coarse
material between 2 millimeters and 1 inch in size;
patchy, thin eclay films on ped surfaces; strongly
acid; gradual, smooth boundary.

B25t—32 to 38 inches, dark-brown (7.5YR 4/4) channery
silt Joam ; weak, fine and medium, subangular blocky
structure; firm; common roots; 40 percent coarse
material between one-fourth ineh and 6 inches in
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size ; patchy, thin clay films on ped surfaces: strongly
acid; gradual, smooth boundary.

C1—38 to 44 inches, dark-brown (7.5YR 4/4) very channery
silt, loam; many, fine, distinet, brown (10YR 5/3)
mottles; weak, fine and medium, subangalar blocky
structure; firm; few roots; 70 percent coarse ma-
terial beiween omne-half ineh and 10 inches in size;
strongly acid; gradual, smooth boundary.

C2-—44 to 56 inches, dark-brown (7.5YR 4/4) very channery
silt loam ; massive; firm ; few roots; 80 percent coarse
material between one-half inch and 10 inches in size:
strongly acid; gradual, smooth boundary.

R—56 inches, sandstone bedrock.

Thickness of the solum ranges from 20 to 40 inches. Depth
to bedrock is more than 40 inches. A thin, dark-colored (10YR
8/3) Al horizon and a thin A2 horizon {10YR 3/3) are
present in undisturbed areas. Colors of the Ap horizon range
from grayish brown (10YR 5/2) to dark brown (10YR 3/3).
The Bt horizon ranges in color from dark brown (7.5YR
4/4) to yellowish brown (10YR 5/6), Weighted average clay
content in the Bt horizon is about 18 to 25 percent. Sand con-
tent in the upper part of the Bt horizen is typieally 15 to
25 percent. The content of coarse fragments increases with
depth throughonut the profile,

Westmoreland soils commonly are near or adjacent to
Gilpin, Wellston, and Dekalb soils. They have a higher base
saturation than Gilpin soils and are desper to bedrock. They
are very similar to Wellston soils but differ by having a
higher sand content in the Bt horizon. They are more silty,
less sandy, and deeper than the Dekalb goils.

Wheeling Series

The Wheeling series congists of deep, nearly level to
sloping, well-drained, loamy soils that formed in allu-
vial material on stream terraces. These soils are along
the Ohio River and the Little Muskingum River, and
to a lesser extent, along some of the smaller streams of
the county.

A representative Wheeling soil in a cultivated area has
8 dark-brown silt loam plow layer about 8 inches thick.
This layer is easy to work. The subsoil extends to a
depth of 62 inches and is dark yellowish brown. It is
mainly silty elay loam to a depth of 32 inches and silt
loam below 32 inches. Below the subsoil, to a depth of
9 feet or more, there is dark yellowish-brown loam mot-
tled with light brownish gray.

Wheeling seils are moderately permeable and absorb

ater readily, Surface runoff is slow to moderately
rapid, depending on slope. Wheeling soils have a deep
rooting zone and high available moisture capacity. They
are medium acid to very strongly acid unless they have
been recently limed.

The Wheeling soils in higher positions on terraces
along the Ohio River are above the highest flood levels,
Those in lower positions along the Ohio River are
flooded for short periods of time by unusually high
floods. Most of these lower areas were flooded in 1913,
1017, 1918, 1936, 1937, and 1948. A few areas along the
Ohio River have been flooded more frequently than
this. Wheeling soils that occupy terraces along the Little
Muskingum River generally are flooded three or four
times in a 10-year period. These infrequent floods are of
short duration and do little if any crop damage.

Wheeling soils are used mainly for crops. They are
well suited to all of the crops commonly grown in the
county.
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Representative profile of Wheeling silt loam, 0 to 2
percent siopes, in a meadow, NELj sec. 34, Perry Town-
ship, about 7 miles south of Woodsfield and about 475 feet
southeast of County Road 42:

Ap—0 to 8 inches, dark-brown (I0YR 4/3) silt loam; weak,
fine, granular struefuve; friable: many roots; dark
vellowish-brown (10YR 3/4) organic stains on ped
faces; slightly acid; abrupt, smooth boundary.

Bi—8 to 10 inches, dark yellowish-brown (I0YR 4/4) silt
loam ; weak, medinm, subangunlar blocky structure;
friable; common roots; thin, patehy, dark-brown to
brown (10YR 4/3) silt coatings on ped faces; me-
dinm acid; clear, smooth boundary.

B21t—10 to 18 inches, dark vellowish-brown {(10YR 4/4)
silty clay loam; moderate, medium, subangular
bloeky structure; firm; common reots; thin, very
patchy, dark-brown (7.5YR 4/4) clay films on ver-
tical ped faces; very strongly acid: clear, smooth
boundary.

B22t—16 to 32 inches, dark yellowish-brown (10YR 4/4) silty
e¢lay loam; moderate, coarse, angular blocky strue-
fure; firm; few Toots; thin, patchy, dark-brown
(7.5YR 4/4) clay films on ped faces; moderate, con-
tinnous clay flms in pores; very strongly aeid;
clear, smooth boundary.

B238t—32 to 43 inches, dark yellowish-brown (I0YR 4/4) silt
loam ; weak, medinm, prismatic structure parting to
moderate, coarse, angular blocky; firm; few roots;
thin, patchy, dark-brown (7.5¥R 4/4) clay films on
ped faces: moderate, continuous clay films in pores:
very strongly acid; clear, smooth boundary.

B24t—43 to 62 inches, dark yellowish-brown (I0YR 4/4)
silt loam; weak, coarse, anguiar and subangular
blocky stricture; firm ; few roots; thin, patchy, dark-
brown (7.5YR 4/4) clay films on ped faces; mod-
erate, continnous clay films in pores; very strongly
acid; clear, smooth boundary.

C—62 to 110 inches, dark yellowish-brown {10YR 4/4) loam:
commeon, fine, distinet, Iight brownish-gray (10YR
6/2) mottles; massive; few, fine, @istinet, black
{10YTR 2/1) exterior concretions and dark-red (25YR
3/6} interior concretions; strongly acid.

Color of the Ap horizon includes dark brown (10YR 3/3),
brown (10YR 4/3), and dark yellowish brown (10¥YR 3/4).
Crushed colors have values of 4 or more. The B horizon colors
include dark yellowish brown (10YR 4/4), vellowish brown
(10YR 5/4), and brown (10YR 4/3, T5YR 4/4). 'Texture
of the B horizon includes loam, silf loam, and silty clay loam.
‘Weighted average clay content of the B horizon ranges
from 22 to 35 percent. The C horizon textures are the game
asg in the B horizon, but .sandy loam and fine sandy loam
are also included. Loose sand and gravel underlies most pro-
files at depths ranging from T to 12 feet. In unlimed areas,
reaction ranges from medinm acid to very strongly acid. A Bt
horizon is present but is weakly expressed. Clay films are
thin and generally cover about 25 percent of ped faces. The
increase in clay content for the Bt horizon as compared with
the Ap borizon ranges from 4 to 8 percent. Content of coarse
fragments in the solum is less than 5§ percent, by volume. One
or more horizons that are 50 inches or more below the top
of the Bt horizon have base saturation that ranges from 35
to 60 percent.

The Wheeling soils in Monroe County are deeper to loose
gand and gravel than typical Wheeling soils in other sur-
vey areas. This difference does not affect the use and be-
havior of the soils.

Wheeling so0ils are near or adjacent to the Sciotovilie
soils that also oceupy terraces. They are better drained and
lack the fragipan that is characterisiic of Captina and
Sciotoville soils. They are more =acid than the Chagrin
and Huntington scils that are on flood plaing, and they have
an illnvial B horizon: that is lacking in these soils. In addi-
tion, Wheeling soils typically are lighter colored than Hunt-
ington soils. They are typically lighter cclored and eontain
more gand in the upper part of the B horizon than the
Ashtor soils, which are mainly on terraces along Sunfish
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Creek. Wheeling soils are much deeper and less gravelly
than the Conotion soils,

Wheeling silt loam, 0 to 2 percent slopes (WrA)—This
soil 3s mainly on low terraces along the Little Mus-
kingum River and its tributaries. A. emall acreage occurs
along the Ohio River. This soil has the profile described
as representative for the series. Most areas are 5 to 30
acres in size or are adjacent to large areas of nearly level
Chagrin or Iuatington soils on flood plains. Thus, this
Wheeling soil is readily accessible and easily farmed.
The long, narrow shape of most areas is an aid to farm-
ing. Included in mapping were some areas of wetter soils.

All arcas of this soil are cleared. Most of them are
used for crops and pasture, but a few along the Ohio
River are idle. This soil is very well suited to farming.
It has no serious limitations for intensive cropping, but
flooding is a limitation to all uses in areas subject to
flooding. (Capability unit I-1; woodland suitability group
1ol on all aspects)

Wheeling silt loam, 2 fo 6 percent slopes [WrB.—This
soil is on low stream terraces. Most arcas are about 3 to
5 acres in size, but a few areas along the Ohio River
are as large as 20 acres. A few areas are on alluvial
fans. This soil is generally near or adjacent to Hunting-
ton, Chagrin, and Lindside soils on the lower flood plains.

Most areas of this soil are used for cropland. If man-
aged properly, the soil is well snited to farming. There
is a moderate hazard of erosion in cultivated areas, and
flooding is a limitation to most nonfarm uses in areas
subject to flooding. (Capability unit TTe-2; woodland
suitability group 1ol on all aspects)

Wheeling silt loam, 6 to 18 percent slopes, moderately
eroded (WrC2).—This soil is on low stream terraces. It is
mostly in long, narrow areas about 3 to 6 acres in size.
They are mainly on breaks between less sloping Wheeling
soils and the adjacent, lower lying Huntington, Chagrin,
or Lindside soils.

Shest and rifl erosion have occurred in most areas of
this soil, but these eroded areas generally have good
tilth and are ecasy to till. The present surface layer is
mostly material from the original one, but this has been
mixed with some of the subsoil. In a few places the plow
layer is mainly dark vellowish-brown material that for-
merly was subsoil.

Included in mapping were a few areas of moderately
steep soils and areas of soils that are slightly higher in
sand and gravel content, particularly in the surface layer.
A few small areas of more poorly drained soils also
were Included.

Most areas of this soil are used for crops. If managed
properly, the soil is well suited to farming, but the
hazard of ercsion is severe in cultivated areas. Slope and
the hazard of flooding are limitations to most nenfarm
uses. (Capability unit ITTe—4; woodland suitability group
1o} on all aspects)

Woodsfield Series

The Woodsfield series consists of deep, well-drained
soils. The upper layers of these soils formed in silty
loess; the lower layers formed in material weathered
from reddish clay shale. These soils are gently sloping
to moderately steep and are on ridgetops, side slopes,
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and benches throughout the county. In this county they
were mapped individually and in complexes with Zanes-
ville soils.

A representative Woodsfield soil in a cultivated area
has a dark grayish-brown silt loam plow layer about 7
inches thick. This layer is easy to till. The upper part
of the subsoil, to a depth of 20 inches, is mainly brown
silty clay loam. The lower part, to a depth of 50 inches,
is dark-red heavy silty clay loam, dark reddish-brown
and yellowish-red silty clay, and reddish-brown clay.
Below the subsoil, to a depth of 56 inches, is yellowish-
brown silty clay loam with mottles of light olive brown
and light gray. Bedrock is at a depth of 56 inches.

Woodsfield soils have a medium available moisture
capacity. Their upper layers are moderately permeable,
but the reddish, clayey lower part of the subsoil is
slowly permeable. During wet periods a perched water
table is present for short periods. If not protected, these
soils are subject to severe erosion. Where they have not
been limed recently, they are medium acid to very
strongly acid.

Woodsfield soils are used mostly for cultivated erops
and meadow.

Representative profile of Woodsfield silt loam, 6 to 12
percent slopes, moderately ervoded, in a cultivated field,
NW14 sec. 17, Adams Township, 0.7 mile north of june-
tion of Township Roads 86 and 378:

Ap—0 to 7 inches, dark grayish-brown (10YR 4/2) silt loam;
weak, fine, granuiar structure; friable; many roots;
neutral; abrupt, smooth boundary.

B1—7 to 10 inches, strong-brown (7.5YR 5/6) heavy silg
loam; weak, medium, suzbangular bloeky structure;
friable; common roots; thin, very patchy, brown
(10YR 4/3) silt ceatings and thin, very patehy,
vellowish-brown (I0YR 5/6) clay filmg on ped faces
and in pores; slightly acid; ¢lear, smooth boundary.

B21t—10 to 15 inches, brown (7.5YR 5/4) light silty clay
loam ; moderate, medivm, subangular blocky strue-
ture; firm; common roots; thin, very patchy, reddish-
brown (5YR 5/4) clay films on vertical ped faces
and in pores; very strongly acid; clear, smooth
boundary.

B22t—15 to 20 inches, brown (7.5YR 5/4) silty clay loam;
moderate, medium, subanguilar blocky structure:
firm; eommon roots; thin, patchy, reddish-brown
(3YR 5/4) clay films on both vertical and horizontal
ped faces and in pores; very strongly acid; clear,
smooth boundary.

B23t—20 to 24 inches, dark-red (2.5YR 3/8) heavy silty clay
loam; moderate, medium, subangular blocky struc-
ture; firm; few roots; thin, patchy, reddish-brown
{2.0YR 4/4} clay filmsy and thin, patchy, reddish-
brown (5YR 5/4) #ilt coatings on vertical and hori-
zontal ped faces and in pores; strongly acid; abrapt,
wavy boundary.

IIB24t—24 to 42 inches, dark reddish-brown (2.5YR 3/4)
silty clay; moderate, coarse, angular blocky struc-
ture; very firm; few roots; thin, continuous, dark
reddish-brown (2.5YR 3/4) clay films and thin, very
patehy (less than 5 percent), reddish-brown (3YR
3/4) silt coatings on vertical and horizontal ped faces
and in pores; siekensides or pressure faces are
common ; medinm acid; abrupt, smooth boundary.

IIB31{—42 to 48 inches, yellowish-red (5YR 5/6) silty clay:
weak, coarge and medium, angular blocky structure:
firm; few roots; thin, continuous, reddish-brown
(3YR 5/4) clay films on vertical and horizontal ped
faces; few pinkish-gray (5YR 6/2) streaks in root
channels ; medinum acid; abrupt, smooth boundary.

IIB32i—48 to 50 inches, reddish-brown (2.5YR 4/4) elay;
weak, coarse and medium, angular blocky structure:
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very firm; few roots; thin, continuous, reddish-
brown (2.5XR 4/4) clay films on vertical and hori-
zontal ped@ faces; medium acid; abrupt, smeoth
boundary.

TIIC—50 to 56 inches, Fetlowish-brown (10XYR 5/6) Hght silty
clay loam; common, fine, distinet, light olive-brown
(2.5Y 5/6) mottles and many, fine, prominent, light-
gray {2.6Y 7/2) mottles; massive; very firm, me-
dium aecid; abrupt, smooth boundary.

IVR—46 inches, sandstone bedrock.

FThiekness of the solum ranges from 40 to 60 inches. Depth
to bedrock ranges from 40 to 66 inches. The color of the Ap
horizon is dark grayish brown (10YR 4/2) or brown
(10YR 4/8). Where an Al horizon is present, it is 1 to 4
inches thick and is very dark grayish brown (10YR 3/2),
dark brown (10YR 3/3), or very dark brown (10YR 2/2).
The A2 horizon, if present, is 2 to & inches thick and has
colors with & value of 4 or 5 and a chroma of 2, 3, or 4. The
Bl herizon is 2 to 6 inches, is glightly finer in texture than
the A horizon, and has a few, thin clay films as well as silt
eoatings. The upper part of the Bf horizon is 15 inches thick
or less; it is heavy silt loam or gilty clay loam that is 24
to 35 percent clay. Clay films are evident. Silt coatings are
present in places, This part of the Bi horizon is generally
anmottled bat in places has a few fo common mottles with
chroma of 8 or higher. It has a hue of 5YR, T.5YR, or 10YR;
value of 4 or 5; and chroma of 4, 3, 6, or 8

The reddish lower part of the Bt horizon, at depths ranging
from 15 to 80 inches, is heavy silty clay, silty clay, or clay. Iis
clay content ranges from 35 to 60 percent. Pressure faces,
clay films, and silt coatings are common, Silf coatings have
a hue of 10YR, 2.5Y, or 5Y. Dominant chrema is less than 6
throughout the major part of the Bt horizon, and chroma
of 2 or less does not occeur within the upper 10 inches of the
Bt horizon. The Bt horizon ranges from 82 to 50 inches in
thickness. Unless limed, the sgolum is medium acid to very
strongly acid. Reaction in the substratwm is more variable,
but base saturation is more than 85 percent. Weighted av-
erage clay content of the upper 20 inches of the Bt horizon
ranges from 85 to 44 percent, The average is 88 percent, Oxide
concretions are common throughout the lower part of the
solum and the C horizon. Content of coarse material in the
solum ranges from ¢ to 10 percent; this material is mostly
channery fragments of shale or sandstone.

Woodsfield soils have a thicker silt mantle and are thicker
to a B horizon of clay than Upshur soils. They are less acid
in the lower part of the subsoil and in the substratum than
Coolville and Keehe goils. Also, they have redder hues than
Keene soils and lack the variegated red, gray, and yellowish-
brown colors that are eharacteristic of the Coolville and
Rarden soils. Woodsfield soils are redder and finer textured
in the lower part of the B horizon than Zanesville and
Wellston seils, and they lack the fragipan of Zanesvilie soils.

Woodsfield silt Ioam, 2 to 6 percent slopes (WiB).—
This soil is on ridgetops that are gently rounded and
smoothly uniform. Its profile generally has a slightly
darker colored and thicker surface layer than that de-
scribed as representative for the series. In a few areas,
25 to 75 percent of the original surface layer has been
removed by sheet erosion. In these eroded areas, the
remaining part of this layer has been mixed with subsoil
material and the plow layer is yellowish-brown or brown
heavy silt loam.

Inclnded in mapping were a few small spots of the
wetter Zanesville soils. The lower part of the subsoil of
the Zanesville inclusions contains a fragipan that re-
stricts the movement of air and water and limits root
penetration.

Almost all areas of this soil are cleared and in crops
and pasture. The soil is well suited to crops. Tt is easily
managed and well suited to the use of farm machinery.
The hazard of erosion iz moderate in cultivated areas.
Slow permeability is the dominant limitation to some
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nonfarm uses. (Capability unit ITe-3; woodland suit-
ability group 2ol on all aspects)

Woodsfield silt loam, 6 to 12 percent slopes, moder-
ately eroded (w:C2.—This soil is on smoothly rounded
ridgetops. Sheet and rill erosion have resulted in the loss
of up to 75 percent of the original surface layer. In
most areas the remaining part of this layer, 2 to 7 inches
thick, has been mixed with some of the lighter colored
subsoil through tillage. In a fow areas, mostly wooded,
the original surface layer is 7 to 10 inches thick. A pro-
file of this soil is described as representative for the
series.

This soil is suited to all the crops commonly grown in
the county. The hazard of erosion is severe in cultivated
arcas. Slope and slow permeability are major limitations
to some ronfarm uses, (Capability unit 1lle-3; wood-
land suitability group 201 on all aspects)

Woodsfield silt loam, 12 to 18 percent slopes, mod-
erately eroded (WiD2.—This soil commonly is on henches
in long, narrow areas. Most benches are only 150 to 400
feet wide, but many of them extend around hillsides for
many hundreds of feet. Other areas are on upper slopes
near ridgetops and around small drainageways near
upland divides. Slopes are generally smooth and uniform,
but some benches are cut by drainageways that are in-
accessible to machinery.

Included in mapping, mostly on benches, were areas
of soils that are more than 7 feet deep to bedrock and
have some channery fragments of sandstone in the solum.

Most areas of this soil are in cropland and pasture.
Runoff is rapid, and the hazard of erosion is severe in
unprotected areas. Slope 1s the dominant limitation to
raany nonfarm uses of this soil. {Capability unit TVe-3;
woodland suitability group 2rl on north and east aspects
and 3rl on south and west aspects)

Woolper Series

The Woolper series consists of deep, dark-colored
soils that are well drained. These soils are on alluvial
fans and on eolluvial foot slopes.

Woolper soils on alluvial fans are gently sloping and
occur throughout the county. These fans are small and
lie at the mouth of waterways where a small waterway
joing a larger one. Here, soil material was washed from
the adjacent uplands that are underlain by limestone,
siltstone, shale, and sandstone bedrock. Limy material
is dominant. Woolper soils on alluvial fans are subject
to infrequent flooding. :

In the eastern and northwestern parts of the county, -

Woolper soils are sloping to very steep and are on col-
luvial fool slopes and benches below very steep hillsides.
Here, the zoils formed in deep deposits of soil material
that was moved down from higher adjacent slopes. Limy
material iz dominant. In these areas the Woolper soils
oceur with the moderately well drained Sees soils, and
soils of the two series are intermingled in such intricate,
irregular patterns that they could not be accurately sep-
arated on the soil map. They were, therefore, mapped
together in complexes and in an undifferentiated group.

A representative Woolper soil on an alluvial fan in &
meadow has a dark-brown silt loam plow layer about
7 inches thick. The upper part of the subsoil, to a depth
of 18 inches, is dark-brown, friable silty clay loam. The
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lower part, to a depth of 54 inches, is mostly dark yellow-
ish-brown, firm silty clay loam. Below the subsoll, to a
depth of 64 inches, is firm, dark yellowish-brown silty
clay loam. A representative Woolper soil on a colluvial
foot slope is similar to the one in the foregoing descrip-
tion, except that there is less coarse material in the upper
part of the profile. The soil on the foot slope also con-
tains more clay, particularly in the lower part of the
subsoeil and in the substratum.

Woolper soils have a deep rooting zone and a medium
to high available moisture capacity. They are moderately
permeable in the surface layer, but permeability is mod-
erately slow in the subsoil and substratum. These soils
ars normally in slightly convex, well-drained positions,
and drainage generally is not a problem. Slippage oceurs
in some areas on colluvial foot slopes, and soil eracking
18 also common in these soils.

Representative profile of a Woolper silt loam in a field
on an alluvial fan, SWi4 sec. 17, Washington Township,
2 miles west of Graysville along Straight Fork:

Ap—0O t0o T inches, dark-brown (10YR 3/8) heavy silt loam;
weak, fine and medium, granular structure; friable;
many roots; neutral; abrupt, smooth boundary.

BIt—7 to 11 inches, dark-brown (F0YR 3/3) silty clay loam;
weak, fine and very fine, subangular blocky structure;
friable; common roots; thin, patchy, dark grayish-
brown (10YR 4/2) clay films; neutral; clear, smooth
houndary.

BZ1t—11 to 18 inches, dark-brown (10YR 3/3) heavy silty
clay loam; moderate, fine and medinm, subangular
blocky structure; friable; common roots; medium,
continuous, dark grayish-brown (10YR 4/2) clay
films; neutral; elear, smooth boundary.

B22t—18 to 28 inehes, dark yellowish-brown (10YR 8/4)
heavy silty clay loam, crushes to brown (10YR 4/3) ;
moderate, fine and medium, subangular blocky strue-
ture; firm; few roofts; medium, econtinuous, dark
grayish-brown {I10YR 4/2) clay films; slightly acid;
clear, smooth boundary.

B23t—28 to 35 inches, dark-brown (10¥YR 3/3) silty clay
loam, crushes to brown (10YR 4/3); moderate, fine
and medium, subangular blocky structare; firmn; few
roots; medivm, patchy, dark grayish-brown (10YR
4/2) clay films; slightly acid; eclear, smooth
boundary.

B31t—35 to 44 inches, dark yellowish-brown (10YR 3/4)
silty clay loam, crushes fo brown (10YR 4/3) ; wealk,
medium, subangular bloeky structure; firm; few
roots; moderate, very patchy, dark grayish-brown
{HOYR 4/2) clay films; slightly acid; clear, smooth
boundary.

B32t—44 to 54 inches, dark yellowish-brown (I0YR 4/4)
heavy gilty clay loam; weak, medium, subangular
blocky strueture: firm; few roots; slightly acid;
clear, smooth boundary.

C—b4 to 64 inches, dark yellowish-brown (10YR 3/4) heavy
gilty clay loam; massive; firm; few roots: neutral.

The solum ranges from 30 to 60 inches in thickness. The
thicker areas generally are on alluvial fans. Depth to bed-
rock ranges from 6 to more than 20 feet. Matrix colors in
the Ap horizon are mainly 10¥R in hue but range to 7.5YR.
Except in a few eroded areas, color values are 8 or less
when crushed. Colors of the B horizon normally have values
of 3 to 5. Higher values are commonly in the lower part.
Chroma is 3 or 4. Textures in the B horizon most commonly
are heavy sility clay loam and clay. Silty clay and clay loam
textures oceur less frequently, The B2 horizon ranges from
353 to 53 percent clay. The content of coarse material ranges
from 5 to 40 percent but averages about 10 percent. A wide
variation in color is present in the substratam. Lovw-chroma
mottles are included. Gravelly subsoil layers and thin strain
of sand and gravel commonly occur oh alluvial fans, Profiles
on foot slopes commonly contain channery fragments of lime-
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stone, sandstone, and siltstone that are oriented in all direc-
tions. Reaction in the solum is mostly stightly acid but is
neutral in places.

The Woolper soils are better drained, have dark colors
to greater depths in the upper part of the profile, and com-
monly have slightly less clay in the B horizon than the Sees
soils. They are less acid and lack the reddish colors of the
Vandalia and Hackers soils. They are deeper to bedrock than
Brooke svils and have a finer textured B horizon than Ilart-
shorn soils.

Woolper silt loam, 2 to 6 percent slopes \WxB}.—This
soil s in fan-shaped areas adjacent to small streams.
Most areas are 1 to 4 acres in size. Slopes are smooth,
uniform, or slightly convex. The largest acreage of this
soil is in the western half of the county.

Included in mapping were a few small spots and nar-
row bands of soils that have a very channery or gravelly
surface layer. These inclusions typically are near the
present course of the small stream running through these
areas and are the result of flooding. Cultivation 1s made
more difficult by the presence of gravel and fragments.
In a few areas there is faint mottling in the lower part
of the subsoil.

This soil is well suited to all crops commonly grown
in the county. Runoff is slow. Most of the rainfall enters
the soil and is available to plants. Erosion is a moderate
hazard if this soil is coltivated, and the soil is subject
to infrequent flooding. Much of the flooding is the re-
sult of shallow, crooked, or clogged stream channels.
Flooding is a serious limitation to nonfarm uses of this
soil. (Capability unit TTe-2; woodland suitability group
2el on all aspects)

Woolper and Sees silt Ioams, 6 to 12 percent slopes
(WyC)—These are very deep soils on alluvial fans and
colluvial foot slopes. They have a clayey subsoil. Areas
of the mapping unit on alluvial fans are nearly all
Woolper soil, whereas those on colluvial foot slopes
generally consist of about 45 percent Woolper soil, 45
percent Sees soll, and 10 percent other soils. Slopes are
smooth and uniform and are snitable for all types of
farm machinery. The small size of the individual areas
is commoniy a limitation to their use.

Areas of the mapping unit on alluvial fans are mors
suited to crops or as structure sites than the same soils
on colluvial foot slopes. The use of the soils on colluvial
foot slopes is controlled by the moderately well drammed
Sees soil, which is slow to dry out in spring. The Sees
soil occurs mainly in the more concave-shaped areas of
this mapping unit where there are scep spots.

This mapping unit is well suited to hay and pasture.
It is also suited to row crops, but the hazard of crosion
is severe in cultivated areas. Slopes and moderately slow
to slow permeability is a limitation for many nonfarm
uses. (Capability unit ITTe—4; woodland suitability group
2cl on all aspects.)

Zanegville Series

The Zanesville series consists of deep, moderately well
drained, gently sloping to moderately steep soils. Most
areas of these soils are on broad, gently rounded ridge-
tops, in benchlike areas between steeper slopes. and in
broad, rolling areas near upland divides. These sgoils
formed partly in loess and partly in material weathered
from siltstone and shale beneath the loess. Zanesville
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soils are extensive throughout the county but are most
common in the north-central and south-central parts.

A representative Zanesville soil in a cultivated area
has a brown silt loam plow layer about 7 inches thick.
This layer is easy to till. The upper part of the subsoil,
to a depth of 13 inches, is strong-brown heavy siit loam.
Below this, to a depth of 23 inches, is yellowish-brown
light eilty clay loam and heavy silt loam mottled with
pale brown. The lower part of the subsoil, at depths be-
tween 25 and 40 inches, 1s a dense, yellowish-brown fragi-
pan that is silt loam, silty clay loam, and clay loam in
texture and that restricts the movement of air and water
and hinders root penetration. It is distinctly mottled
with gray and light brownish gray. Below the fragipan
is yellowish-brown, very channery heavy silt loam mot-
tled with grayish colors. Siltstone bedrock oceurs at a
depth of 55 inches.

Zanesville soils have only a medium available moisture
capacity because of the restrictive fragipan. They are
moderately permeabls above the {ragipan but are slowly
permeable in it. Reaction is very strongly acid to
strongly acid. A perched water table is above the fragi-
pan late in winter and early in spring. In these areas
the soils are saturated in wet periods, but they later
dry out.

Artificial drainage is not normally needed except in
special cases, such as urban use or where high-value
crops are grown. Liling is helpful in some arcas, how-
ever, to dry the soil quickly so that machinery can be
used early in spring or late in fall.

Most of the acreage of Zanesville soils is used for
crops, a small acreage is in pasture, and a few areas
are wooded or idle. These soils are suited to most crops,
but stands of cdeep-rooted perennial crops, such as al-
falfa, are hard to maintain.

Representative profile of Zanesville silt loam, 2 to 6
percent slopes, moderately eroded, in NE1j sec. 26,
Wayne Township, T. 6 N., R. 6 W., 300 feet southeast
of farm pond, near center of wide ridgetop:

Ap—0 to 7 inches, brown (10YR 4/3) silt loam; moderate,
medium, subangular blocky siructure parting to
weak, fine, granular; friable; very strongly acid;
abrupt, clear houndary.

B1—7 to 13 inches, strong-brown (7T.5YR §/68) heavy silt
loam; moderate, medium, subangular blocky struc-
ture; firm; thin, very patchy clay films; very acid;
clear, smooth boundary.

B21t—13 to 18 inches, strong-brown (T.5YR 5/8) silty clay
loam; moderate, medium, subangular blocky struc-
ture; firm; thin, patechy, darkbrown (7.5YR 4/4)
clay films; strongly aeid; clear, smooth boundary.

B22t—18 to 21 inches, yellowish-brown (10YR 5/6) light silty
clay loam; many, medium, distinet, pale-brown
(10YR 6/3) mottles; moderate, medium, angalar
blocky sirueture; firm; thin, patechy, dark-brown
(7.5YR 4/4) clay filmg; strongly aeid: clear, smooth
boundary,

B23t—21 to 25 inches, yellowish-brown (10YR 5/6) heavy
silt Joam ; many, medium and coarse, distinet, pale-
brown (10YR 6/3) mottles; weak, fine and medium,
subangular blocky structure; friable; thin, patchy,
dark-brown (7.3YR 4/4) eclay films;: few black
{(10YR 2/1) irom ovr manganese coatings: very
strongly acid; clear, smooth houndary.

IIBx1—25 to 30 inches, vellowish-brown (10YR 5/6) heavy
silt loam; many, raedinm and coarse, distinet, light
- brownish-gray (10YR 6/2) mottles; weak, coarse,
prismatie strueture that parts to moderate, thick,
platy; very hard when dry, firm when moist; thin,
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very patehy, light brownishi-gray (10YR 6/2) clay
films ; thick, continuous, light-gray (10YR 7/2) silty
coatings on the prism faces; very strongly acid; clear,
smooth boundary.

IrBx2—30 to 35 inches, yellowish-brown (I0YR 5/6) light
gilty clay loam ; many, medivm, distinct, light brown-
ish-gray (10YR 6/2) and gray (10YR 6/1) motiles;
wealk, coarse, prismatic structure that parts to mod-
erate, thick, platy; very firm; thin, very patchy,
light brownish-gray (10YR 6/2) clay films; thiek,
continuons, light-gray (10¥YR 7/2) silt coatings on
the prism faces; very strongly acid; clear, smooth
boundary.

HIBx3—35 to 40 inches, yellowish-brown (I10YR 5/6) light
clay loam; many, medium, distinet, light browalsh-
gray (10YR 6/2) and gray {10YR 6/1) motfles;
weak, coarse, prismatic structure that parts to
moderate, thick, platy; very firm; thin, very paichy,
gray (10YR 6/1) clay films on ped faces; very
gtrongly acid; eclear, smooth boundary.,

I1C1—40 to HO inches, vellowish-brown (LO0YR 5/6) very
channery heavy gilt loam; many, medium, distinet,
gray (10YR 6/1) and light brownish-gray (10YR
6/2) motties; massive,; very firm; 50 percent of ma-
trix is fragments of yellowish-brown (10YR 5/6} silt-
gtone or fine-grained sandstone; very strongly acid;
clear, smooth boundary.

ITC2—50 to 55 inches, yvellowish-brown (10YR 5/6) very
channery heavy gilt Ioam; few, medium, distinet,
gray (10YR 6/1) and light brownish-gray (10YR
8/2) mottles; massive; very firm; 25 to 50 percent
fragments of yellowish-brown (10YR 5/6) silistone
or fine-grained sandstone; strongly aeid: clear,
smooth boundary.

R—55 inches, siltstone bedrock.

Texture of the B horizon is generally heavy silt loam or
light silty clay leam; loam and clay loam, if present, are
only at depths below 30 inches. Depth to the fragipan
ranges from 20 to 30 inches, Thickness of the fragipan av-
erages 24 inches but ranges from 12 to 40 inches. Mottling
zenerally occurs in the Bf{ horizonh immediately above the
fragipan, The B herizon has matrix colors of yellowish brown
(10YR 5/6, 5/4) and strong brown (7.5YR 5/6). Depth to
bedrock rangeg from 4 to 53 feet. Reaction in unlimed
areas is strongly acid to very strongly acid.

Zanesville soils generally are near Wellston, Gilpin, and
Woodsfield soils, all of which lack a fragipan in their sub-
soil. Zanesville soils are not so well drained as Wellston
and Gilpin soils and are desper to bedrock than Gilpir soils.
They lack the reddish, fine-textured lower part of the subsoil
that is characteristic of Woodsfield soils. They are more
gshailow to bedrock than Captina soils that oecupy stream ter-
races, Zanesville seils differ from Coolville soils by having
a fragipan. They are deeper than Dekalb soils and are not
50 well drained as those soils,

Zanesville silt loam, 2 to 6 percent slopes (ZnB).—
This soil is on ridgetops throughout the county. The
ridgetops are generally broad and have smooth, uniform
slopes that are nearly level toward the center. The dark-
brown to brown silt loam surface layer is 8 to 10 inches
thick, and thig is thicker than the one in the profile de-
scribed as representative for the series. This soil has a
well-developed, compact fragipan.

Included in mapping were a few spots of somewhat
poorly drained soils. These wetter soils generally have
slopes of 0 to 2 percent and commonly are near the
center of the larger, less sloping areas of this soil. Other
common inclusions are areas of Keene or Coolville soils
where slopes are slightly over 6 percent.

Most areas of this Zanesville soil have been cleared and
are used for cropland. The remaining acreage is mostly
wooded. The use of this soil for farming is limited by
a slight limitation of wetness and a moderate hazard of
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erosion. Slow permeability is a limitation for some non-
farm uses. (Capability unit ITe-3; woodland suitability
group 2wl on all aspects)

Zanesville silt loam, 2 to 6 percent slopes, moderately
eroded (ZnB2}.—This soil is on ridgetops throughout the
county. Most areas are about 3 or 4 acres in size and
have smooth, uniform slopes. A profile of this soll is de-
scribed as representative for the series. The soil has a
well-developed, dense fragipan in the subseil. Tn most
areas this soil has been cultivated intensively and has
lost from 25 to 75 percent of the original surface layer
through erosion. Rill erosion in wheel tracks is common
in areas that have been cultivated up and down the
slopes. Organic-matter content in the plow layer is lower
than in the original surface layer. The soil is more sub-
ject to surface crusting than uneroded Zanesville soils.

In a few places, mostly near the center of large areas
of this soil, small spots of nearly level, somewhat poorly
drained soils were included in mapping. Other common
inclusions are small areas of Keene and Coolville soils.

Most areas of this soil have been cleared and are used
for crops, mainly corn and hay. A hazard of erosion is
the dominant limitation o farming on this seil. Slow
permeability is the dominant limitation to many non-
farm uses. (Capability unit ITe-3; woodland suitability
group 2wl on all aspects)

Zanesville silt loam, 6 to 12 percent slopes {ZnC).—
This soil is on gently rounded ridgetops and, to a lesser
extent, on benches and on short slopes around hillsides.
The soil is especially extensive in the north-central part
of the county where ridgetops are wide and uniform.
The surface layer is more than 7 inches thick and is
slightly thicker than the one in the profile described
as representative for the series. This soil has a fragipan
that is less dense and less well developed than the pan
in the less steep Zanesville soils.

Included in mapping were narrow bands of the shal-

lower Gilpin soils, which generally are around the edge
of ridgetops near slope breaks. Also included were small
areas of Keene and Coolville soils.
. Most areas of this soil are wooded; a smaller acreage
is mostly in pasture and cropland. This soil has favor-
able slopes for farming and is suited to cultivated crops.
Erosion is the major limitation in cultivated areas. Slope
and slow permeability are limitations for many nonfarm
uses. (Capability unit I1Te-2; woodland suitability group
2wl on all aspects) )

Zanesville silt loam, 6 to 12 percent slopes, moderate-
Iy eroded (ZnC2).—This soil is on gently rounded ridge-
tops, on benches, and in a few areas on hillsides. Tt
gceurs thronghout the county but typically is in areas
where the ridgetops are broader and more uniform. In-
tensive use of this soil for crops has resulted in the loss
of surface soil through erosion. The plow layer is lighter
colored and lower in organic-matter content and plant
nutrients than the original surface layer. Rill erosion
in wheel tracks is common in areas that have not been
cultivated on the contour. As a result of erosion, this soil
is more droughty and more likely to crust than un-
eroded Zanesville soils.

Most areas mapped as this soil include narrow bands
of the more shallow Gilpin soils, mostly around the edge
of ridgetops near the slope breaks. Some areas have in-



AMONROE COUNTY, OHIO

clusions of either Coolville, Keene, or Rarden soils. Also
included are some small areas of severely eroded soils.

This soil is suited to farming, but the hazard of erosion
is severe if the soil is cultivated and not protected. Small
areas or narrow ridgetops are commonly managed with
adjacent soils. Slope and slow permeability are Limita-
tions for many nonfarm uses. (Capability unit I1le-2;
woodland suitability group 2wl on all aspecis)

Zanesville silt loam, 12 to 18 percent slopes, m(_)d-
erately eroded (ZnD2).—This soil is en benches and side
slopes throughout the county. The largest areas are near
upland divides where the landscape is gently roiling.
Many areas of this soil have smooth, uniform slopes.
The soil has a profile similar to that described as repre-
sentative for the series, but in some areas the fragipan
is less compact and not so well developed.

This soil has lost from 23 to T35 percent of its original
surface layer through erosion. As a result, the natural
fertility, organic-matter content, and capacity to absorb
moisture have been reduced. Erosion generally has been
the result of poor cultivation practices and overgrazing
of the pastures.

Included in mapping were a few spots of the more
shallow Gilpin, Keene, Coolville, or Latham soils. .

This soil is subject to very severe erosion if it is culti-
vated and not managed properly. Surface runoff is rapid.
Smaller areas and arveas not needed for row crops are
well suited to long-term hay and pasture. Slope is the
dominant limitation to nonfarm uses of this soil. (Capa-
bility wmit IVe-3; woodland suitability group £w3 on
all aspects)

Zanesville-Woodsfield silt loams, 2 to 6 percent
slopes {ZoB).—This mapping unit is on broad, gently slop-
ing ridgetops. The largest acreage is in the more gently
rolling north-central and central parts of the county.
Slopes are smooth and uniform. Only slight erosion has
occurred on these soils, and 7 to 10 inches of the original
surface layer remains.

In most places the Zanesville soil makes up about 55
percent of the complex and the Woodsfield soil 80 per-
cent. Included in mapping were a few spots of Coolville
and Upshur soils, and these make up the remaining 15
percent. Seep spots occur in some areas.

Most areas of this complex have been cleared and are
in crops or pasture. Only a small acreage is in woodland.
Surface runoff is medinm, and much of the rainfall is
absorbed. The hazard of crosion is moderate if these
soils are cultivated, and wetness is a slight limitation,
partienlarly in spring. Slow permeability is the dominant
limitation to nonfarm uses of these soils. (Capability unit
TTe—3; woodland suitability group 2wl on all aspects)

Zanesville-Woodsfield silt loams, 2 to 6 percent
slopes, moderately eroded {Zo82).—This mapping unit is
on ridgetops throughout the connty. Most areas are only
3 or 4 acres in size, and the ridgetops generally are only
200 or 300 feet wide. In most areas the original surface
layer has been mixed with some of the subsoil through
tillage.

In most places the Zanesville soil makes up about 55
percent of the complex, the Woodsfield soil about 80 per-
centt, and included seils 13 percent.

Included in mapping were a few areas where the
vellowish-brown subsoil is exposed. The present surface
layer in these areas is more sticky and more cloddy than
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in less eroded areas. Also included were a few spots of
Coolville and Upshur soils. Scep spots occur in some
areas.

Nearly all areas of this complex have been cleared
and cultivated. Many of these areas have reverted to
pasture. Slopes are suitable for farming, but there is a
moderate hazard of erosion if cultivated crops are grown.
Slow permeability is the dominant limitation of this
soil to most nonfarm uses, (Capability unit IIe-3; wood-
land suitability group 2wl on all aspects)

Zanesville-Woodsfield silt loams, 6 to 12 percent
slopes (ZoC).—This mapping unit generally is on broad,
gently rounded ridgetops and in sloping areas near
drainage divides. A smaller acreage occupies some of
the sloping benches and lower slopes. Slopes are typi-
cally smooth and uniform. The soils are only slightly
eroded and have 7 to 10 inches of their original surface
layer remaining.

In most areas the Zanesville soil makes up about 55
percent of the complex, the Woodsfield soil 30 percent,
and Included soils 15 percent. A few small spots of
Wellston and Coolville soils were included in mapping.

About half the acreage of this complex has been
cleared and 1s used for crops and pasture. The remaining
acreage is mostly wooded. The soils are suited to all the
crops commonly grown in the county, but the hazard
of erosion is severe if the soils are cultivated. Runoff is
rapid. Slope and slow permeability are limitations for
many noniarm uses. (Capability unit ITTe-2; woodland
suitability group 2wl on all aspects)

Zanesville-Woodsfield silt loams, 6 to 12 percent
slopes, moderately eroded (ZoC2).— This mapping unit is
on rounded ridgetops and in a few sloping areas around
small drainageways near upland divides. The solls occur
throunghout the county. Intensive grazing and cultivation
have resulted in the loss of 25 to 75 percent of the origi-
nal surface layer. In most places the remaining surface
layer has been mixed with the finer textured upper part
of the subsoil through tillage.

In most areas the Zanesville soil makes up about 55
percent of the complex, the Woodsfield soil 30 percent,
and inclugions 15 percent.

Tocloded in mapping were small spots of Wellston
soils and Coolville goils. Also included were some arcas
of very severely eroded soils.

Nearly all of this complex has been cleared. Only a
small acreage remains in woodland. The soils are suited
to farming, but there is a severe hazard of erosion if they
are cultivated. Slope and slow permeability are limita-
tions for most nonfarm uses. (Capability unit ITTe-2;
woodland suitability group 2wl on all aspects)

Zanesville-Woodsfield silt loams, 12 to 18 percent
slopes, moderately eroded {ZoD2).—This mapping unit
generally is in long, benchlike areas around hillsides
that are generally bounded above and below by stecper
goils, Other areas are around small upland drainageways
and on slopes below ridgetops near drainage divides.
Slopes typically are smooth and uniform. Small land-
slips occur in a few places. Where the soils are on hill-
side benches, their surface laver generally confaing some
sandstone fragments. Some of the benches arc eut by
drainageways uncrossable by farm machinery.

Iz most areas the Zanesville soll makse up about 55
percent of the complex, the Woodsficld soil 30 percent,
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and included soils 15 percent. Included in mapping were
narrow bands of the shallower Gilpin soils around the
edge of some mapped areas.

Overgrazing or excessive use for crops has caused the
loss of surface soil from the soils in this complex. Most
areas have 25 to 75 percent of the original surface layer
remaining, but in small spots the subsoil is exposed. Rill
and sheet erosion is common in areas that have been
cultivated up and down the slope, and shallow gullies
have formed in some places. A few areas, mostly wooded,
have over T to 10 inches of the surface layer remaining.

Most arcas of this complex have been cleared and are
used for hay and pasture. Much rainfall runs off these
moderately steep soils. Areas on hillside benches receive
additional runofl from upslope. Unprotected areas are
subject to damage by erosion. The hazard of erosion is
severe in cultivated areas. Slope is the dominant lmita-
tion to most nonfarm uses of this soil. (Capability unit
IVe-3; woodland suitability group 2wl on all aspects)

Formation and Classification
of the Soils

This section digcusses the factors of soil formation and
the processes of soil formation, particularly as they apply
to the soils in Monrvoe County. Next, the soils in the
county are classified by higher categories. The last part
of the section shows laboratory data for selected soils.

Factors of Soil Formation

Parent material, climate, living organisms, time, and
topography are the five factors in soll formation. Climate
and living organisms have an efiect on parent materials
that is modified by time and topography. The relative
importance of each factor differs from place to place. In
some areas one factor dominates and is responsible for
most of a soil’s properties. Normally, however, the inter-
action of all five factors determines what kind of soil
develops in any given place.

Parent material

Parent material is the unconsolidated mass from which
the soil has formed. Tn Monroe County these materials
can be divided into four groups: residual materials, which
have developed in place by weathering of the underlying
bedrock; colluvial materials, which have weathered from
bedrock strata located at higher elevations and have
been transported by water and gravity to the lower base
slopes; alluvial materials deposited along streams; and a
silt mantle deposited in place by wind action.

Most soils In the county formed in residual materials
that were derived from material weathered from two
or more different kinds of rock strata. The reasons for
this are that the bedrock strata are mearly horizontal
and the strata vary in horizontal thickness and generally
are not consistent over any given large area. Conse-
quently, several different rock strata are exposed on
the dissected Iandscape within short distances laterally.
Thus, the soils occurring on the sloping landscape nor-
mally contain layers that formed in mixed residuum.

S0IL SURVEY

Gray sandstone, siltstone, acid gray shale, and red
shale, some of which contain limy material, are the domi-
nant kinds of bedrock in the county. The (ilpin, West-
moreland, Wellston, and Zanesville soils oceur where
stratified siltstone and sandstone bedrock is dominant.
Upshur and Woodsfield soils occur where the underlying
bedrock is mainly red clay shale. A complex pattern is
common for these soils on sloping landscapes.

Limestone is extensive in the northwestern part of the
county and on the lower slopes in the western and north-
eastern parts; much of it is interbedded with shale and
siltstone. Limestone outcrops occur in only a few places
in other parts of the county, mainly on ridgetops and
knolls. The extensive Guernsey and Westmore soils
formed in residuum derived from interbedded limestone,
acid and alkaline shale, and siltsone. The Brooke soils
occur where the residuum was derived essentially from
limestone.

Dekalb soils formed in residuum that weathered mainly
from medium- to coarse-grained sandstone. These soils
are extensive on the upper steeper slopes in the south-
central part of the county.

. The clayey Keene and Latham soils formed in re-
sidunm from acid gray clay shale. Coolville and Rarden
soils have variegated red and gray colors and a clayey
subsoil that were inherited from weathered clayey shale.

Colluvial deposits of various thickness are at the foot
of steep slopes. These deposits consist of sediment washed
or rolled downslope from the soils and weathering bed-
rock above. They are mixtures of materials found on
the slope above them. Sees, Vandalia, and Woolper soils
formed on such deposits. Woolper soils also oceur on
alluvial fans that are at the mouth of small waterways
that fan out on larger bottom-land areas.

Alluvial materials have been laid down by water in
the many valleys throughout the county. These deposits
are dominantly silts and sands that contain smaller
amounts of clay; some areas are gravelly. Hartshorn,
wet variant, soils are in small valleys; Chagrin, Lind-
side, and Newark soils are along the larger or secondary
streams; and the Huntington soils are along the Ohio
River. Ashton soils oceur along Sunfish Creek. They are
on low terraces where flooding occurs but is infrequent.
Wheeling and Sciotoville soils occur elsewhere in the
county in the same position in the Tandscape. Soils on
the higher terraces that are well above flooding are the
Captina and Conotton soils and some Wheeling and
Sclotoville soils, With the general exception of Captina
soils, these soils on the higher terraces that occur along
the Ohio River are underlain by glaciofluvial deposits
of sand and gravel. This sediment is presumably of the
Wisconsin Glacial Age. Tt is of mixed mineralogy and
contains small amounts of carbonates.

The surface layer and upper horizons of many of the
soils in the county formed in a thin mantle of silt. This
mantle is commonly 15 .to 23 inches thick in the Zanes-
ville soils, 15 to 30 inches thick in the Woodsfield soils,
and 8 to 15 inches thick in many of the other soils.

Climate

The present climate of Monroe County is of the humid,
temperate, continental type. The effects of such a climate
can be observed in the soils. Rainfall and temperature
have been conducive to plant growth, and, as a result,
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all of the soils have a surface layer that contains meas-
urable amounts of organic matter. The frequency of
rainfall has been favorable for the movement of clay
from the surface layer to the subsoil. The Guernsey and
Woodsfield are among the soils that have clay films in
the subsoil that are evidence of such movement. The
structure in most of the soils is, at least partly, the result
of freezing and thawing. .

In an area the size of a county, climate is fairly uni-
form. Consequently, its effects on the local differences
observed in soils is minor. Differences in soils within the
county are determined more by differences in parent
material, relief or topography, and time rather than by
differences in climate. Locally, there can be significant
differences in climate, but these are generally the result
of differences in topography.

Additional information about the climate is given in
the section “General Nature of the County.”

Living organisms

Living organisms are active in the soil-forming
process. Hardwood forest has been the dominant vege-
tation in Monroe County, and most of the soils on up-
tands, such as Coolville, Gilpin, Wellston, and Zanesville,
have characteristics of soils that formed under hardwood
trees. These soils have a light-colored surface and sub-
surface layers. The Ashton, Brooke, Woolper, and Sees
soils have a dark-colored surface layer. This is due to a
higher organic-matter content, commonly 4 to 7 percent
for uneroded areas. FTigh lime content and moderately
fine texture appear to be important factors that lead to
this higher accumulation of organic matter.

Some of the native hardwood trees are deep rooted.
They take up minerals from lower horizons in the soil
and later deposit these minerals on the soil surface,
mainly in leaf litter. Evidence of this can be observed
in the county for such trees as tulip-poplar and bass-
wood. These trees mine nutrients (bases) from the soil
and return them to the surface in leaves and other litter,
The soil reaction of the A1 horizon is commonly slightly
acid to neutral where tulip-poplar trees are growing,
even on acid soils, such as Gilpin and Wellston.

Insects, worms, tree roots, and small animals make the
sotl more permeable by making channels to great depths.
Soil mixing is also a product of their activities. Man is
altering the course of soil development. He has changed
the vegetation and the drainage pattern in many places,
and he changes the chemical regime by liming and fer-
tilizing.

Time

The Iength of time that parent material has been in
place and exposed to the active forces of living o1-
ganisms and climate is an important factor in seil for-
mation. The soils in Monroe County have been forming
for varying lengths of time. Soils on the flood plains
are still being affected by periodic flooding. As a result,
their formation is periodieally interrupted. They have,
however, formed a surface layer of organic-matter ac-
cumulation, and their subsoil shows evidenee of altera-
tion of the original material. Examples of these soils are
Chagrin, Iartshorn, Huntington, Lindside, and Newark.

Many of the soils in the county are steep to very steep.
On some of these soils, soil material is being removed by
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geologic erosion before it has time to develop into a deep
soil with distinet horizons. These soils do not have some
of the characteristics of soils on more stable topography,
but they are in equilibrium with their environment. Ex-
amples of such soils are Dekalb and Gilpin. The Bt
horizons in these soils are either weakly expressed or not
expressed af all.

Ashton, Conofton, Hackers, Sciotoville, Sees, Wheel-
ing, Woolper, and Vandalia soils are on colluvial toe
slopes or on alluvial fans or terraces that are not subject
to Trequent flooding. Soil formation in these areas is sub-
ject to some additions of soil material or physical altera-
tic_'?, and this tends to interrupt the development of these
soils.

In contrast, soils on wide, flat ridgetops and high ter-
races are examples of more strongly weathered soils. Here
the soil-forming processes have had opportunity to pro-
duce distinet changes in the original parent material.
Truncation of the solls by geological erosion has been
stow, and soil formation has proceeded with a few or no
Interruptions. Captina, Woodsfield, and Zanesville soils
are examples of those that have characteristics produced
by long periods of essentially uninterrupted soil forma-
tion. Theze characteristics include deep leaching of car-
bonates and formation of thick, well-defined Bt horizons.

Topography

. Relief of the land has a major influence on soil-form-
ing processes. It affects the rate of surface drainage, the
movement of water through the soil, and the local cli-
mate. The soils having steep slopes normally have greater
surface runoff, less infiltration of water, and a higher
rate ol erosion than soils of lesser slope. Consequently,
many steeper soils have relatively thinner profiles and
show horizons that are less developed than less sloping
soils. An example of this is the contrast between Gilpin
and Wellston soils. The Gilpin soils are more extensive
where slopes are steeper.

Topography has directly affected the microclimate.
The soils having slopes that face south or southwest are
drier and less productive than those that face north and
northeast. The direction of the slopes affects the action
of the prevailing winds and the intensity of the sun
rays, and these forces affect the evapotranspiration rate,
the breakdown of organic matter, and kind and rate
of vegetative growth. Gilpin soils that are on the drier
aspects are less productive, have slightly less organic
matter in the surface layer, and generally have different
kinds of vegetation growing on them than Gilpin soils
on the north aspects.

Processes of Soil Formation

The factors of soil formation discussed previously
largely control or influence four soil-forming processes:
additions, losses, transfers, and alterations. Some of the
processes promote differences within a soil, whereas
others retard or preclude differences.

Additions to soils include additions of organic matter
to the surface layer, additions of bases in the organic
matter and in ground water, deposition of silt by runoff
water from sloping arveas at higher elevations, and the
addition of bases contained in lime and fertilizer. The
dark-colored surface layer of Ashton, Woolper, and other
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soils is evidence of the addition of organic matter. All
the soils have had at least a thin layer of organic ac-
curaulation, but in some places cultivation has largely
destroyed this identity. To some extent, plant nutrients
are recycled from soil to plants and back to soil in the
form of litter or organic materials. This occurs in all of
the soils in the county. Chagrin, Hartshorn, Huntington,
Lindside, Newark, and other soils periodically receive
additions of soil material from flooding. Additions of
lime and fertilizer to cultivated areas counteract, or
exceed, losses of plant nutrients that normally cceur.

Losses in soils occur as removal of bases by leaching,
removal of plant nutrients by crops, and actual loss of
soil by erosion. One of the most significant losses in
Monroe County soils involves the leaching of carbonates.
In soils of the uplands, such as those of the Guernsey
series, carbonates have been removed to & depth of 40 to
50 inches. Other minerals in the soil break down and are
lost by leaching but at a slower rate than the carbonates.
The alteration of other minerals produces free iron
oxides. These cause fairly bright reddish or brownish
eolors in soils such as Rarden and Upshur. The mottling
observed in all but the weli-drained soils is caused by
reduction and resegregation of the iron oxides as a result
of excess water or slowly permeable soil horizons.

The most significant transfers in the soils of Monroe
County involve transfers of colloidal material from the
surface layer to lower horizons. The fine clays are sus-
pended in percolating water moving downward from
the surface layer. Seasonal drying or precipitation
causes the fine clays to be deposited on the soil surfaces
in eracks or root channels. Clay films of this nature are
present in Captina, Woodsfield, and Zanesville soils.
Various sesquioxides are also transferred from the sur-
face to lower horizong of most of the soils.

Transformation within the zone of weathering involves
the transformation of primary minerals such as feldspars
and biotite. Most important of the transformations in-
volves the formation of silicate clay minerals. IHite and
vermiculite are two of the most common clay minerals
in the soils of Monroe County. Kaolinite clay is an in-
dicator of fairly intense weathering and occurs in minor
amounts in most of the soils in the county.

(Classification of the Soils

Two systems of classifying soils have been used in
the United States in recent years. The older system was
adopted in 1938 (3) and later revised (12, 70). The system
currently used was adopted for general use by the Na-
tional Cooperative Soil Survey in 1965 and supplemented
in March 1967 and September 1968 (74). This system is
under continual study, and readers interested in the de-
velopment of the system should refer to the latest litera-
ture available.

The current system of classification defines classes in
terms of observable or measurable properties of soils
(74). It has six categories. Beginning with the most in-
clusive, the categories are the order, suborder, the great
group, the subgroup, the family, and the series.

In table 9 the scil series of Monroe County are placed
in some of the categories of the current system. The
placement of some soil series, particularly in families,
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may change as more precise information becomes
available, _

The six categories of the current system are described
briefly in the following paragraphs.

Orper—Soils are grouped into orders according to
properties that seem to have resulted from the samse
processes acting to about the same degree on the parent
material. Ten soil orders are recognized in the current
system ; Entisols, Vertisols, Inceptisols, Aridisols, Molli-
sols, Alfisols, Spodosols, Ultisols, Oxisols, Histosols. The
properties used to differentiate the soil orders are those
that tend to give broad elimatic groupings of soils. Two
exceptions, Fntisols and Histosols, occur in many dif-
ferent climates. Four of the six orders occur in this
county: Inceptisols, Mollisols, Alfisols, and Ultisols.

Inceptisols occur on young land surfaces. This order
is represented in Monroe County by soils of the Chagrin.
Dekalb, Hartshorn, wel variant, and Lindside series.

Mollisols have a thick, dark-colored surface layer,
moderate to strong structure, and base saturation of
more than 50 percent. This order is represented by soils
of the Huntington series.

Alfisols have a clay-enriched B horizon and a base
saturation of more than 35 percent. This order is repre-
sented by soils of the Ashton, Brooke, Conotton, Guern-
sey, Hackers, Keene, Sciotoville, Sees, Upshur, Vandalia,
Wellston, Westmore, Westmoreland, Wheeling, Woods-
fleld, and Zanesville series.

Ultisols are soils that have a clay-enriched B horizon
but are low in base saturation. This order is represented
by the Captina, Coolville, Gilpin, Latham, and Rarden
series.

SusorpErR.—Each order is divided into suborders, pri-
marily on the basis of soil characteristics that seem to
produce classes that have the greatest genetic similarity.
The soil properties used are mainly those that reflect
the presence or absence of waterlogging or differences
in climate or vegetation. The climatic range of the sub-
orders is narrower than that of the orders.

Gmpar Grour.—Each snborder is divided into great

‘groups on the basis of mniformity in the kinds and se-

quence of major horizons and soil features. The horizons
congidered are those in which clay, iron, or humus has
accumulated and those that have pans that interfere
with the penetration of roots or the movement of water.
Ameng the features considered are the self-mulching
properties of clays, soil temperature, and chemical com-
position {mainly calcium, magnesium, sodium, and po-
tassium). The great group is not shown in table 9, be-
cause the name of the great group is the same as the last
werd in the name of the subgroup.

Steerovr—Each great group is divided into sub-
groups, onc representing the central (typic) segment
of the group, and other groups, called intergrades, that
have properties of one great group and also one or more
properties of another group, suborder, or order. Sub-
groups may also be made in those instances where soil
properties intergrade outside the range of any other
great group, suborder, or order.

Fasrmy.—Familics are established within a subgroup
primarily on the basis of properties that affect the
growth of plants or the behavior of soils when used
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TasLe 9.—So1l series classified by higher cafegories

SHoil series Family Subgroup Order
Ashton_______._.____ Fine-silty, mixed, mesie____________________________ - Mollie Hapludalfs . ______ VI Alfisols.
Brooke______.______ Fine, mixed, mesic. - . _ . . ___________________ Mollie Hapludalfs . __________ U, Alfisols.
Captina___.________ Fine-silty, mixed, mesic. . ____ . ________ ..., Typic Fragiudults_______________ .- Ultisols,
Chagrin *.__________ Fine-loamy, mized, mesic_____ .. ... ___..__ Dystrie Fluventic Futrochrepts_ .- __! Inceptisols.
Conotton 1._________ Lopamy-skeletal, mixed, mesic_ _____.___________._____.. Typic Hapludalfs____________________ Alfisols.
Coolville_ ... __ Clayey, mixed, mesie_ __ ___________________________ Aquic Hapludults. .. ______..________} Ultisols.
Dekalb.____._ e Loamy-skeletal, mixed, mesic_______________________ Typic Dystrochrepts_________..______! Inceptisols.
Gilpin______________ Fine-loamy, mixed, mesic ... . ________.__ Typie Hapludults______________.____ . Ultisols.
Guernsey ' ________ Fine, mixzed, mesic_________ . . _______. Aquic Hapludalfs_ - __________..____ Alfisols.
Hackers ! __________ ! Fine-loamy, mixed, mesie___.______ ... .______ Typic Hapludalfs . ____________ ..| Alfisols.
Hartshorn-__._...__ Fine-loamy, sandy, or sandy-skeletal, mixed, mesic..._, Dystric Fluventic Tutrochrepts__.____. Inceptisols.
Hartshorn, wet Fine-loamy over sandy or sandy-skeletal, mixed, mesic_| Typic Haplaquepts______.__ . _______ Ineceptisols.

variant.

Huntington_________ Fine-silty, mixed, mesic. . _ .. ____________________ Fhuventic Hapludolls. e Mollisels.
Keene _____________ - Fine-silty, mixed, mesic_.____ e - Aquic Hapludalfs..____________._____ Alfisols.
Tatham__ . _________ ! Clayey, mixed, mesie________ e .. Aquic Hapludults__.________________} Ultisols.
Lindside 1 _.______ Fine-silty, mixed, mesie__________._ . Fluvaguentic Futrochrepts_ - ______.__ Inceptisols.
Newark_ .- o _.__ Fine-silty, nonacid, mixed, mesic____________________ Aeric Fluvaguents_ . _________ Entisols.
Rarden.____________ Clayey, mixed, mesic_ Aquic Hapludults___________ _______ i Gltisols.
Beiotoville. _ - ______ Fine-loamy, mixed, mesic.__________________________ Aquic Fragindalfs . __________._._____; Alfisols.
Sees____ .. ..~ Fine, mixed, mesie_____________ ... _____ Aquollic Hapludalfs ___________ . ____ Alfisols.
Upshur.___ ... Fine, mixed, mesie._________ .. _.______ Typic Hapludalfs________________.___ Alfizols.
Vandalis :o_____._ _-| Fine, mixed, mesic__.._________._ e Typic Hapludalfs____.___ . ________ - .- Alfisols.
Wellston.,_______.___ Fine-silty, mixed, mesie____________________________ Ultic Hapludalfs . _ . _________ Alfisols.
Westmore __________ Fine-silty, mixed, mesic_ Typic Hapludalfs__________ _________ Alfisols.
Westmoreland__.____; Fine-loamy, mixed, mesic_ _1 Ultic Hapludalfs_ - __________ . ._____ Alfisols.
Wheeling_ . ____..__. Fine-loamy, mixed, mesic. _. _____________________ __; Ultic Hapludalfs_ - _ .- ________._____ Alfisols,
Woodsfield__________ Fine, mixed, mesic. . ________ ... oo Typic Hapludalfs____ ... ____...___| Alfisols.
Woolper____________ Fine, mixed, mesic. . __________ Typic Argiudolls_______..._________.| Mollisols.
Zanesville___________ Fine-silty, mixed, mesie____________________________ Typic Fragiudalfs__ _____..__________ Alfisols,

1 In this county these scils are taxadjuncts to the serics for which they are named. Chagrin soils have a thin, darker colored A horizon
than defined for the series. Conotfon sotls have a thinner solum than defined for the series. Guernsey sotls lack the 2-echroma motiles in the
upper 20 inches of the Bt horizon that are defined for the series. Hackers sotls have a darker colored surface horizon and more coarse frag-
ments in the solum than defined for the series. Lindside soils have a higher content of sand than defined for the series. Vandalia soils have

a darker colored surface horizon than defiped for the series.

for engineering purposes. Among the properties con-
sidered are texture, mineralogy, reaction, soil tempera-
ture, permeability, thickness of horizons, and consistence.

Srrizs.—The series is a group of soils that have major
horizons that, except for texture of the surface layer,
are similar in important characteristics and in arrange-
ment of the profile.

Laberatory Data

Profiles of six of the major soil series in Monroe
County were sampled in the field for characterization
analysis. One sample was taken for laboratory analysis
from each of the representative horizons or layers in
each soil. The analysis was made by the Ohio Agricul-
tural Rescarch and Developmsnt Center, Columbus, Ohio.
Data from the laboratory analysis are given in table 10.
A detailed description of each soil sampled is given
either in the section “Description of the Seils” or in
this seetion. The profile descriptions given in this sec-
tion represent part of the range of the series, but are not
as representative of the series in the county as the pro-
file deseribed in the series description. It should be noted
that the deseriptions are the field deseriptions and vary
from the data presented in table 10. The following para-

graphs outline some of the procedures used to obtain the
data presented in table 10.

Particle size was obtained by the pipetiec method out-
lined by Steele and Bradfield (Z7) but using hexameta-
phosphate as the dispersing agent and a 10-gram soil
sample. All pH measurements were made by using a
1:1 soil-water ratio. The percentage of organic matter
was determined by the wet oxidation procedures (7). Ex-
changeable calcium and magnesium were determined by
the EDTA method (4). Potassimm was determined by
flame photometry. Exchangeable hydrogen, which also
inclndes titratable aluminum, was determined by the
triethanolamine method (7), and cation exchange capac-
ity by the summation of exchangeable cations. Calcium
carbonate equivalent was determined titrimetrically by
the procedure of Iutchison and MacLennan (8).

In addition to the data given in table 10, the results
of mechanical analysis are available for soils in the fol-
lowing series: Ashton, Brooke, Conotton, Coolville, De-~
kalb, Guernsey, Hartshorn, Huntington, Keene, Latham,
Lindside, Newark, Rarden, Sclotoville, Westmore,
Woodsfield, and Woolper. These data are on file at the
Ohio Agricultural Research and Development Center in
Columbus, Ohio; at the Ohio Department of Natural
Resources, Division of Lands and Soil; and at the State
office of the Soil Conservation Service.
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TasLE 10.—Physical and

[Analyses made by the Ohio Agricultural Research and Development Center,

Particle-size distribution
Depth
Soil, sample number, and Iocation Horizon from Very Coarse Medinm Fine Very Total
surface coarse sand sand sand fine sand
sand {G.ote 1 (0.25 %o (0.1 to aand {0.05 to
(1to2 mm.) 0.5 mm.) {0.25 mm.) | (0.05 to 2 mm.)
mm.) 0.1 mm.)
In. Pt Pet, Pet. Pet. Pet, Pt
Dekalb loam: MN-W25. Al 0-114 15 3.7 6.1 24. 8 13.0 491
1.5 miles W. and 0.25 mile N. of | A2 115514 3.0 4. 8 4.7 24, 3 12.0 48. 8
Woodsfield, sec. 6, Center Town- | Bl 5348 2.5 4.2 5.7 24,1 12. 3 37.8
ship. B21 8-14 2.5 52 5 8 22,3 11. 3 47. 1
Ba22 14-20 3. 6 7.0 6. 3 21. 3 10. 1 49, 2
B23 20-26 2.9 9. 8 7.3 21. 6 9. 4 51. 0
B3 26-31 3.7 57 7.3 20. 4 8.8 40,1
Gilpin silt loam: MN-10, Ap 0-3 3.1 1.4 1.3 3.3 4.6 13. 7
5.9 miles W. and 3.9 miles 8. of Woods- | Ap 37 1.1 13 11 3.3 4.0 10. 8
field, sec. 26, Wayne Township. Bilt 7-10 .3 10 1.1 4.1 5.5 12,0
B12s 10-13 .4 1.7 2.0 6.4 6. 4 16. 9
B214 13-17 .2 1.7 2.4 7.8 7.1 149, 2
B22¢ 17-22 .4 1.3 16 6.9 11.7 21. 9
B23t 22-26 .5 1.6 1.4 6.2 i8. 4 281
B3 26-29 .6 1.9 1.9 9.1 20. 0 33. 5
Guernsey silt loam: MN-24., Apl 0-2 1.2 1.9 1.2 3.5 3. 3 11.1
250 feet W. of a point on Township | Ap2 2-6 18 2.2 12 3.4 3.3 11. 9
Road that is 1.2 miles NE. of State | B2t 613 .8 Lt L7 1.6 1.8 6.0
Route 78, NWl{ sec. 9, Seneca | B2t 13-20 .7 1.2 .7 1.6 1.9 6.1
Township. B3t 20-25 LI .4 .3 .9 1. 4 31
Ct 25-32 | . .2 .2 .7 1.2 2.3
Cc2 32-39 2 .9 .6 1.0 .8 35
C3 39-49 4 1.5 .8 1.0 1.4 51
C4 49-51 3 1.2 2.0 2.8 2.1 8 4
Ch 51-60 [ ________ L2 .2 .8 19 3.1
Upshur silt loam: MN-48, Apt 0-1%5 1.9 1.3 . 6 10 1.5 6. 3
0.8 mile 8. of junction of T-816 and | Ap2 1i5-5 1.3 .7 .5 .7 1.2 4, 4
County Road 58, NWI4 sec. 11, | B2l 510 .3 L2 L2 N .8 1.9
Bentor Township (representative | B22% 10-17 L2 .1 .1 .3 .8 1.5
profile). B3t 17-26 1 .1 i .4 1.1 2.4
C1 26-35 ... _____ 1 .2 .7 1.4 2 4
c2 35-46 [ _.__. 1 .2 2.7 5.5 8.5
Westmoreland silt loam: MN-W8, Al 0-2 3.0 2.1 1.6 3.1 2.7 12. 5
4.1 miles W. and 1.6 miles 8. of Woods- | A2 2-6 2.9 2.8 1.7 3.6 4.9 15. 9
field, S8E ¥4 sec. 22, Wayne Township | Bl 6-9 2.1 2.9 1.6 5.7 4.7 15. 0
{(representative profile). B21% 9-14 1.9 3.0 15 29 4.4 13.7
B22¢ 1429 1.5 2.9 14 2.8 4.1 12.7
B23t 20-26 2.0 3.1 1.4 2.8 4.1 13. 4
B24¢ 26—-32 2.6 3.5 1.5 3.0 3.7 14, 3
B25t 32-38 2.4 3.1 1.7 3.6 4.6 15. 4
C1 38-44 2.3 4. 0 3.5 7.5 6. 2 23.5
G2 44-56 2. 4 54 4.1 84 6. 4 26,7
Woodsfield silt loam: MN-5. Ap 0-6 8 .7 .3 1.1 1.7 4,8
1.9 miles 8. and 6.2 miles W, of | Bl 6-13 .2 .6 .3 .6 1.1 2.8
Woodsfield, see. 34, Wayne Town- | B21% 13-17 .1 .3 .3 1.2 1.6 3.5
ship. B22¢ 17-20 .2 .3 .3 2.6 2.6 2.6
B3-C1 20-26 .3 Y .3 2.6 2.7 6. 3
Cl 26-33 L2 . B .4 1.1 .3 2.5 |
Cc2 33-39 .1 .5 .4 10 14 3.4
C3 3049 | _________ 11 1.1 4.0 8 3 14. 5
C4 49-58 .4 10 .7 16 4. 8 85
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chemical data for selected soils

Columbus, Ohio, Dashes indicate that no determination was made]

Particle-size distribution—Continued Exehangeable cations (milliequivalents per 100 grams of soil)
pH, .
1:1 Organic Sum of Base
Silt (0.002 to | Clay (less Fine clay (H;0) | matter exchange- | Sum of |saturation
0.05 mm.) than (less than H Ca Mg K able bases
0.002 mm.} | 0.0002 mm.) cations
Pet. Pet. P, Pt Pt
38. 1 12. 8 3.4 4.3 5.7 13. 3 16 0.7 0. 33 15.9 2.6 16
a37. 1 141 1.0 4, 2 2,3 9.9 .3 ! 20 10. 8 .9 8
37.8 13. 4 .6 4.2 LS 9. 6 .2 .3 10 10. 2 M) 6
39. 5 13. 4 .9 4.3 .9 86 .2 .3 10 9.2 .6 7
38. 4 12. 4 .9 4.4 ;) 7.5 .3 .4 13 8 3 .8 10
380 11. 0 .9 4.5 L4 7.7 .4 . D 10 87 10 11
38.0 12. 9 1.0 4.6 ... 7.4 1.4 .9 15 8.9 2.5 25
69. 3 i7. 0 3.1 6.3 3.0 4. 9 6.8 1.9 41 14, & 9.1 65
71. 3 17.9 3.3 5.7 1.7 6. 8 3.5 1.3 20 11. 8 5.0 42
64. 8 23. 2 5. 3 a1 1.1 7.7 2.7 .9 24 11. 5 3.8 33
58. 8 24,3 2. 6 a1 .7 8 6 2.6 .8 23 12,2 3.6 30
56. 7 24,1 6. 2 4.9 L7 9 4 2.2 .9 27 12. 8 3.4 27
54. 1 24. 0 6.2 4 81 . 10. 0 2.3 1.1 30 13.7 3.7 22
53, 7 18. 2 4.2 4.7 10. 4 2.0 1.2 20 i3. 8 3.4 25
48. 5 18. 0 4.5 4.7 10, 4 1.7 16 21 13. 9 3.5 25
55. 8 331 13. 4 6. 3 6.9 8 3 18. 6 1.6 a1 29. 0 20. 7 71
59. 6 28. 5 5.6 8.2 2.1 7.4 14. 0 1.3 31 23. 0 15. 6 68
51. 3 42,7 12. 9 6. 3 . 6 8. 5 17. 9 1. 6 43 26. 4 19. 9 75
47. 7 46. 2 15. 6 6. 4 .4 6.5 16. 8 1,7 49 28, 5 22.0 77
37.9 59. 0 23,6 5 7 .3 10. 9 25.3 3.2 64 40.0 201 72
51. 9 45, 8 18 4 4.4 |- 13. 0 18.0 2.4 a9 34. 0 21,0 62
64. 6 31. 9 118 4.5 |- 7.4 14,3 1.8 46 27.0 16,6 61
58. 6 36. 3 12. 5 4.9 . ____ 7.7 21, 2 2.1 a0 3L 5 23.8 75
471 44, 5 18. 5 54 |o_____ 10. 5 22. ¢ 2.2 56 35. 3 24, 8 70
44. 6 52. 3 18. 4 6.8 |______.- 5.8 35. ¢ 2.4 48 43.7 37. 9 87
70. 9 22 8 5 9 4. 4 2.5 12. 1 3.1 1.7 36 17. 3 5.2 30
72.5 23.1 5. 4 4.5 2.2 11 4 2.7 1.6 31 16. 0 4. 6 29
46. 3 51. 8 24. 7 4.5 .5 15. 4 6.9 4. 6 49 27. 4 12. 0 44
37.7 60. 8 31,9 4.2 .H 17. 2 9.3 7.2 549 34. 3 17. 1 50
38 2 59. 4 25. 7 4 4 P 18, 4 12,8 9.6 69 36. 5 25.1 63
54. 9 42,7 12,8 4.5 .. 9.6 14. 4 10. 7 66 35. 4 25 8 73
57. 4 34.1 6. 8 6.0 ... 4.5 16. 6 11. 2 69 33.0 28. 5 86
65. 8 21,7 59 6. 0 6. 4 81 11. 7 2.5 51 22. 8 4.7 64
65. 2 18. 9 2.3 5 2 2.8 9.2 3.3 1.4 41 i6. 3 7.1 44
64. 3 20,7 3.3 a1 1.7 9.2 4.0 1.1 26 14. 6 5.4 37
62. 6 23. 7 5 2 4.9 . 6 7.4 3.4 1.0 18 12,0 4. 6 38
62. 7 24,6 6.1 4.9 . 7.3 3.1 1.0 26 11. 7 4. 4 38
62. 5 24,1 3.7 4,9 | _._.__._.. 7.2 3.2 1. 4 20 12,0 4. 8 40
60. 7 25.0 6.1 50 | ______ 7.8 3.6 1.4 20 13. 0 5 2 40
60. 2 4.4 6. 3 a0 o ______ 6. 2 3.9 LB 20 12. 1 59 49
a6, 2 20. 3 5.5 4.9 . _______ 6.9 4.5 1.9 20 13. 5 6.6 49
55. 0 18. 3 4.3 4.9 [o____. 6 6 4.3 L8 20 12, ¢ 6. 3 49
75.9 -19. 3 4,2 6. 3 1.5 3.7 6.0 1.4 18 11. 3 7.6 67
63. 6 33. 6 12. 7 4, 3 .7 10. 9 3. 8 1.8 30 16. 8 5.0 35
539. 6 36, 9 14.7 4. 8 .3 12. 0 4.1 2.9 2 19. 3 7.3 38
52. 7 41. 3 17. 3 4.8 10. 8 5.7 4.0 33 20. 8 10. 0 48
43. 2 50. 5 20.1 4.7 [ .. 13. 2 7.6 5.2 33 26. 3 13.1 50
40. 9 56. 6 24, 3 4.8 | -_____ 11, 3 11. 9 7.8 41 31. 4 2001 64
29, 8 66. 8 24. 6 51 . 7.7 17. 2 10. 3 49 35. 7 280 78
51,0 34. 5 7.6 /0~ ISR RSN FEUUPORPYR) (SR SNSRI RN S T
ab, 1 36. 4 6.1 S (N P S [N (U P R SR N O
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DEEKALB SERIES
Typical profile of Dekalb loam (MN-W25), 1.5 miles
west and 0.25 mile north of Woodsfield, sec. 6; Center
Township.

Al—0 to 1'% inches, dark grayish-brown (10YR 4/2) loam;
moderate, fine, grannlar structure; friable; many
roots; 38 percent cearse material less than 1 inch
in diameier; 60 percent of surface covered with
flaggy sandstones less than 16 inches in diameter;
pH 5.2; wavy boundary,

A2—1% to 53 inches, yellowish-brown {(10¥YR 5/4) loam;
weak, fine, granular structure and some platiness;
friable; many roots; 40 percent coarse material less
than 2 inehes in diameter; pH 5.2; clear, smouth
houndary.

B1—5%% to 8 inches, yellowish-brown (10Y 5/4) loam; weak,
fine, subangular blocky structure; friable; many
roots; 40 percent coarse material less than 3 inches
in diameter; pH 5.2, clear, smooth beundary.

B21—S8 to 14 inches, yeliowish-brown (10YR 5/6) loam ; light
yvellowish brown (10YR 6/4) when dry; mederafe,
fine, subangular blocky siracture; firm: common
roots; 50 percent coarse material less than 3 inches
in diameter; about 30 percent of soil peds covered
with white (L0YR 8§/2) siltlike coatings; pH 52
gradual, smooth houndary.

B22—-14 to 20 inches, yellowish-brown (10YR 5/6) loam;
light yellowish brown (10YR 6/4) when dry; weak,
fine, subangular blocky structure; firm; common
Toots; 50 percent coarse material less than 3 inches
in diameter; white (10YR 8/2) siltlike coatings
cover about 30 percent of ped surfaces; pH 4.8;
gradnal, smooth beoundary.

B23—20 to 26 inches, yellowish-brown (10YR 5/6) loam:
light yellowish brown {I10YR 6/4) when dry; weak,
fine, subangular blocky structure; firm; common
roots; 60 percent coarse material less than 3 inches
in diameter; white (I0YR 8/2) siltlike coatings
cover about 30 percent of the ped surfaces; pH 4.8;
gradual, smooth boundary.

B3—26 to 31 inches, yellowish-brown (10YR 5/4) Ioam: light
vellowish brown (10YR 6/4) when dry; weak, fine,
suebangular blocky structure; firm; common roots;
75 percent coarse material less than 4 inches in
diameter; white {10YR &/2) siltlike ecoatings cover
about 30 pereent of ped surfaces; pH 5.0; clear,
smooth boundary.

C&R—31 to 56 inches, fractured shale and sandstone make
up 85 to 95 percent of the volume; shale is dark
reddish brown (5YR 3/4); soil material and roots
have penetrated the fractares.

GILPIN SERIES

Typical profile of Gilpin silt loam (MN-10), 5.9 miles
west and 8.9 miles south of Woodsfield in sec. 26; Wayne
Township.

Apl-—0 to 3 inches, dark-brown {10¥YR 4/3) silt loam ; strong,
fine and medium, plafy structure {uppermost inch
is somewhat granular) ; friable when moist, slightly
hard when dry; many roots; pH B.8; abrupt, smoeoih
boundary.

Ap2—3 to T inches, dark-brown (10YR 4/8) silt loam; some-
what masgive in place, parting to weak, medium,
subangular blocky structure; firmm when moist, hard
when dry; many roots; pH 62; abrupt, smooth
boundazry.

B11-—7 to 10 inches, dark yellowish-hrown (10YR 4/4) grad-
ing toward dark-brown (7.5YR 4/4) heavy silt loam;
moderate, fing, subangular blecky structure; firm:
commoen roots; pld 5.2; clear, smooth bhoundary.

B12—10 to 13 inches, dark yellowish-brown {10¥YR d/4)
heavy silt loam; moderate. fine, subangular blocky
structure; firm; common roots; pH 52; clear,
smooth boundary.

B21t—13 to 17 inches, dark-brown (7.0YR 4/4) =silty clay
loam: moderate, medium, subangular blocky struc-
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ture; fine; common roots; very patchy, thin clay
films on ped faces; few coarse-grained sandstone
fragments between depths of 13 and 26 inches; pH
5.2 clear, smooth houndary,

B22t—17 to 22 inches, dark-brown (7T.50YR 4/4) light silty
clay loam; mederate, medium, subangular blocky
structure; firm; common roots; pH 52; clear,
smooth boundary.

B23—22 to 26 inches, yellowish-brown (10YR 5/4) heavy
loam ; moderate, fine and medinum, subangular blocky
structare; firm; ecommon roois; PH 52; clear,
smooth boundary,

B3&R—26 to 29 inches, yellowish-hrown (10YR 5/4) silt
loam material in fractures between light olive-brown
(2.5Y 8/4), fine-grained sandsione fragments; mass-
ive in place; friable; few rcots; pH 52; clear,
staooth boundary.

R—29 inches, unweathered sandstone; not sampled.

WOODSFIELD SERIES

Typical profile of Woodsfield silt loam (MN-5), 1.9
miles south and 6.2 miles west of Woodsfield, sec. 34;
Wayne Township.

Ap—0 to 6 inches, dark-brown (I0YR 4/3) silt leam mixed
with some of the Bl horizon in the plow layer;
somewhat massive in place, parting to wealk, fine,
granular and some platy structure; friable; many
rootg; pH T7.0; abrupf, smooth boundary.

Bi—6 to 13 inches, yellowish-red (5YRR 4/8) light stlty clay
loam; weak, fine, subangnlar blocky sfructure; fria-
ble; many roots; pH 6.6; clear, smocth boundary.

B21t—13 to 17 inches, sirong-brown (7.5YR 5/6) silty clay
leam ; moderate, fine, subangular blocky structure;
firm ; common roots; clay films on ped surfaces; pIl
6.6 ; clear, smooth boundary.

B22t—17 to 20 inches, reddish-brown (5YR 4/4) coarse clay;
common, distinet, strong-brown (7.5YR 5/6) mottles;
maoderate, fine and medium, subangnlar blocky strue-
ture; firm; common roots; pH 5.6; clear, smooth
houndary.

B3&C1—20 to 26 inches, weak-red (10R 4/4) clay; somewhat
massive in place, breaking to weak, medium and
coarse, subangular blocky structure; very firm; few
roots; pIl 6.6; gradual, smooth boundary.

C1—26 to 33 inches, weak-red {10R 4/4) clay; massive in
place, breaking to weak, medium and coarse, sub-
angular blecky structure; firm; pH 5.6; gradual,
smooth boundary.

(2—33 to 39 inches, weak-red (10R 4/4) clay; massive; very
firm; pH 6.2; clear, smooth boundary.

(3-89 to 49 inches, dusky-red (10R 3/8) clay loam; many,
fineg, prominent, olive (§Y 5/3) motiles; massive;
very firm; pH T7.4; (bucket auger sample).

(4—49 to 58 inches, brown (10YR 5/3) ¢lay loam; masgive;
extremely firm; strong effervescence with dilute
hydrochloric acid; {(bucket auger sample).

General Nature of the County

Monroe County was formed in 1815 from parts of
Belmont, Guernsey, and Washington Counties. Early
settlers began moving into the county about 1791 and
settied along the Ohio River in what is now Jackson
Township. The early settlers cleared and farmed bottom
lands firgt, then gradually worked back into the steeper
uplands. By the year 1897, more than 75 percent of the
county had been cleared and was being used mainly for
pasture and cropland. The growth of the county was
greatly influenced by the development of farmland,
forests, and natural gas and oil.

The early settlers first used native sedgegrass and pea-
vine as pasture and forage for livestock. They soon
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cleared large tracts of forest for general farming. The
production of cheese, milk, and livestock increased at a
rapid pace as the land was cleared. In terms of acreage
used, farming hit its peak in the late 1800’s and early
1900%. In this period and in the years that followed, 1t
was apparent that the farming methods commonly used
were allowing excessive quantities of surface soil to
wash from the cultivated fields each year. Active goil
erosion became readily noticeable, and some of these
scars are evident today. Farming methods changed with
the development and use of soil and water conservation
practices. Today, active soil erosion is not common in
the county. This, in part, is because several thousand
acres of once intensively farmed areas have been aban-
doned for farming and allowed to reforest naturally, or
they have been replanted with trees. In 1959, according
to the U.S. Bureau of the Census, Monrece County had
1,226 farms and the average size of the farm was 130.3
acres. Most farms were of the general type. A crop rota-
tion system commonly used on these farms consists of
corn, wheat or oats, and 2 or more years of grass-legnme
meadow.

A study conducted by the Soil Conservation Service
in 1959 showed that the distribution of the 291,200 acres
in Monroe County was as follows: 58,016 acres in crop-
land; 78,480, pasture; 128,000, forest; and 26,704 acres,
miscellaneous uses.

Most of the farms in the county are general-type
farms. There are also livestock farms, dairy farms, and
poultry farms. A small acreage is planted to tobacco,
but the main crops are corn, wheat, oats, and hay.

The three main industries in Monroe County are alu-
minum reduction, aluminum processing, and iron proc-
essing. Fervous-silicon products are produced for the
iron and steel industry, and silicon is produced for the
aluminum and chemieal industries. There are also saw-
mills, stave mills, a livestock market, a major gravel pit,
and a limestone gquarry.

fThere are a few acres of strip mines and some deep-
shaft mining in Monroe County. The oil and gas industry
ig also important in the county.

There are no interstate highways in Monroe County;
however, Interstate Highway 70 is 25 miles north of
Woodsfield, and Interstate Highway 77 is 28 miles west.
Commercial transportation is provided by barges on
the Ohie River and by a railroad.

Physiography, Relief, Geology, and Drainage

Monree County is in the unglaciated, dissected Alle-
ghany Platean region of Ohlo: The physiographic fea-
fures have resulted largely through the processes of
uplift and erosion. Most of the county has been thor-
oughly dissected by drainageways that have cut steep,
V-shaped valleys and narrow ridgetops. In the north-
ceniral part of the county and near drainage divides,
the hills are less steep and the ridgetops are wider than
in the rest of the county.

The average relief of the county is about 600 feet.
The highest point in the county, 1,416 feet, ig in section
84 of Sumsbury Township (78). The normal pool level
of the Ohio River at Fly is 594 feet.

The rock strata of the county are classified into the
Greene and Washington Formations of the Permian
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System and the Monongahela and Conemaugh IForma-
tions of the Pennsylvanian System (5). Rock layers
of the Conemaugh Formation, principally limestone,
are abt the lower elevations in Seneca Township. Bedrock
strata of the Monongahela Formation are located at the
lower elevations along Clear Fork and other major
streams. This formation is capped by bedrock layers of
the Washington Formation. Bedrock strata of the
Greene Formation caps the ridgetops and knolls in the
central and eastern parts of the county. The Greene
Formation is the highest strata of consolidated bedrock
in Ohio.

The northwestern part of the county is drained by
Wills Creek and ifs iributaries. The southwestern part
of the county is drained by the Little Muskingum and
its tributaries, principally Clear Fork, Indian Run, Rich
Fork, Straight Fork, and Witten Run. Most of the
northern and eastern parts of the county are drained
by Sunfish Creek and Opossum Creek.

Water Supply

Water for industrial use and transportation iz avail-
able along the Ohio River. The rest of Monroe County
is well supplied with surface streams. These streams
help to meet local needs but are not large enough for
extensive industrial use.

The city of Woodsfield has two reservoirs for its water
supply. The other towns in the county depend upon wells
for their water. Wells adjacent to the Ohio River and
within the influence or recharge from the river are
capable of furnishing Iarge amounts of water. More
than 90 percent of the county is underlain by bedrock
formations that yield little or no water. Most wells yield
less than 2 gallons per minute, although a few sand-
stones may vield up to 5 gallons per minute.

Most farms in the county have one or more good
springs suitable for livestock or domestic use. Springs
are especially strong and more numerous in areas under-
lain mainly by limestone bedrock.

Runoff water is available if suitable ponds can be
provided.

Climate ®

‘Weather data are not readily available for places
within Monroe County. However, data from Senecaville,
Ohio, to the west of the county, and from New Martins-
ville, West Virginia, to the east, are fairly representa-
tive of weather conditions in Monroe County. These
data are shown in tables 11 and 12. Table 11 gives tem-
perature and precipitation data summarized from ob-
gervations made af nearby weather stations. Table 12
shows the probability of low temperatures at Seneca-
ville Dam, Noble County, on or after given dafes in
gpring and on or before given dates in fall.

The climate of Monroe County is classified as con-
tinental. Such a climate ig characteristic of the interior
of a land mass the size of North America. It is marked
by large annual, daily, and day-to-day ranges in tem-
perature. Summers are moderately warm and humid.

By Marvin E. Miiier, climatologist for Ohio, National

Weather Service, U.S. Department of Comimerce,
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Tasre 11.—Temperature and precipitation datae

[All data coneerning precipitation and average monthly maximum and minimum temperatures are based on records kept at Senecavilie
Dam (elevation 832 feet) in Noble County, Ohio; based on records for the period 1940-65. The rest are based on an average of the data
kept at Senecaville Dam and at New Martinsville (clevation 620 feet) in West Virginia; based on records for the peried 1831-60]

Temperature Preecipitation
One year in 10 will Average
Month Average Average Average Average have— aumber of
daily daily monthly ;| monthly | Average Average days with
maximum | minimum | maximum | minimum total snowfall T inch
Less More or more
than— than— of snow
°F. °F. R, °F., In. T In. In
January_ .- . _..______ 40. 8 22,0 61 —3 2,75 0. 98 4,91 7.7 3
February__ .. _.__.___ 426 22. 3 63 0 2, 52 1. 11 4. 18 5.7 2
Marcho - __________ 52. 5 20.7 74 10 3. 73 1. 532 6. 39 5.2 2
Aprilo o __ 64, 9 30.2 82 20 3. 62 1.93 5. b6 8 (1)
May_ . 75.2 49, 1 87 30 3. 86 2. 10 5. 86 0 0
June. e o 83.0 57.9 91 41 4. 78 2.29 7. 68 0 0
July L. 86. 3 61. 7 93 47 4, 21 2. 37 6. 30 0 0
August_._.______________ 85. 2 59. 8 93 43 3. 32 1, 14 6. 00 0 0
September_ __ .. _____.__ 797 53. 4 el 32 2. 46 .76 4. 58 0 0
October_ - _______. 68. 5 41. 8 82 23 2,37 .82 4. 28 0 0
November_________.__.__. 53. 0 32,4 73 12 2. 60 1.37 4. 00 2.9 1
December. . ________ 42 4 24,0 62 —1 2 54 .95 4. 48 6. 4 2
Year. ... _____ 64. 6 41,1 95 -8 38. 76 31. 52 46, 49 28,7 10
I Less than one-half day.
TABLE 12.—Probability of low temperatures in spring and fall
[All data from Benecaville Dam in Noble County; elevation 832 feet]
Dates for given probability and temperature
Probability o
18° F. 20° F. 24° F, 28° F, 32° F.
or lower or lower or lower or lower or lower
Spring:
1 yearin 10 Iater than_ . _______________________ April 1 April 14 April 25 May 6 May 21
2 yearsin 10 later than____________________.___ March 26 April § April 20 May 2 May 17
5 vears in 10 later than________________________ March 11 March 29 April 9 April 22 May 6
Fall:
1l yearin 10 earlierthan_ ... ___________ October 31 Qctober 24 October 13 September 25 | September 14
2 years in 10 earlier than_ _____________________ November 6 { October 29 October 18 October 1 Septemher 19
5 years in 10 earlier than______ . _____________. November 20 | November 11 | QOctober 31 October 13 September 30

In an average summer the temperature reaches 90° ¥. or
more on about 15 days. Winters are generally cold and
cloudy. An average winter has 5 days when the tem-
perature is below zero.

Because the terrain of Monroe County is rugged and
hilly, the dates of selected spring and fall temperatures
can vary from those dates shown in table 12. Valley
locations generally have the latest freezes in spring and
the earliest in fall, because on nights with clear skies
and light winds, cool air flows down the slopes into the
valleys. Light frost can form when the temperature is
as high as 36°. This is commonly the case because most
thermometers are placed about 5 feet above the ground,
and the colder air cinks fo ground level and is below
the thermometer itself.

Characteristic of continental climates, precipitation in
Monroe County varies widely from year to year. It is

normally abundant and well distributed throughout the
year. Fall is the driest season. Showers and thunder-
showers account for most of the rainfall during the
growing season. Thunderstorms occur on about 45 days
each year. Most of these occur between May and August.
Most precipitation during winter is in the form of rain.

Except for small grains and hay, crops are generally
planted during the period from late in April through
May. During a 10-year period, rainfall excess of 1.2
inches can be expected nine times in April and 11 times
in May. Rains of this magnitude delay field operations
and may cause soil loss, for this is a time when vegetative
cover is lacking.

Since 1929, moderate to severe droughts, as deter-
mined from the Palmer Drought Severity Index, have
oceurred in Monroe County during the growing seasons
of 1980, 1931, 1932, 1934, 1936, 1953, 1954, 1962, and 1965.
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The longest period of moderate to severe drought on
record is 18 months (June 1930 through November 1931
and February 1953 through July 1954).

Soil moisture goes through a seasonal cycle each year
that is almost independent of the amount of precipita-
tion received. It reaches its lowest point in October and
is replenished during winter and spring when precipita-
tion exceeds water loss by evaporation. Since the water
needs of all crops reach a maximum in July and August
and rainfall is always insufficient to meet those needs,
there is a progressive drying of all soils.

Generally, humidity rises and falls inversely with the
daily temperature and is lowest in summer and highest
in winter. During most summer days, afternoon relative
humidity is most often in the range between 45 and 55
percent. For the year, relative humidity averages about
80 percent at 1 a.m. and 7 a.m., 53 percent at 1 p.m., and
70 percent at 7 p.mn. Because of the terrain of Monroe
County, heavy fog that restricts visibility to less than
one-fourth male is variable but is much more common
in valleys than on ridges. It is most frequent in summer
and fall. In an average year in Monroe County, there
are 110 clear days {0 to 30 percent cloudiness), 103
partly cloudy days (80 to 70 percent cloudiness), and
152 cloudy days {more than 70 percent cloudiness). The
prevailing wind is {rom the southwest, and the average
windspeed is about 7 miles per hour. Damaging winds
of 35 to 80 miles per hour are most often associated
with migrating thunderstorms.
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Glossary

Alluvium, Soil material, such as sand, silt, or clay, that has been
deposited on land Ly streams.

Available water capacity (also termed available moisture capacity).
The capaeity of scils to hold water available for use by most
plants. It is commonly defined as the difference hetween
the amonnt of soil water at field capacity and the amount at
wilting point. It is commonly expressed as inches of water
per inch of soil.

Base saturation. The degree to which material that has hase-
exchange properties is saturated with exchangeable cations
other than hydrogen, expressed as a percentage of the eation-
exchange capacity.

Cation., An ion carrying a positive charge of electricity., The com-
mon so0il cations are calcium, magnesium, sodinm, potassium,
and hydrogen.

Cation-exchange capacity. A measure of the total amount of ex-
changeable cations that ean be held by the soil. It is ex-
pressed in terms of milliequivalents per 100 grams of soil at
neutrality (pH T7.0) or at some other stated pH value., The
term as applied to scils is synonymous with base exchange
capacity but ig more precise in its meaning,

Channery soil. A soil that containg thin, flat fragments of sand-
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 goil 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 siit.

Colluvium. Soil material, rock fragments, or both, moved by creep,
stide, or local wash and deposited at the base of steep slopes,

Coneretions. Graing, pellets, or nodulegs of various sizes, shapes,
and colors consisting of concentrations of compounds, or of
g0il graing cemented together. Fhe eomposition of some con-
cretions ig unlike that of the surrounding soil. Calcium car-
bonate and iron oxide are examples of material commonly
found in concretions. .

Consigtence, soil. The feel of the soil and the ease with which a
Jump ean be crushed by the fingers. Terms commonly used
to describe congistence are—

Loose.—Noncoherent when dry or moist; does not hold together
in a mass,

Friable~—When moist, erushes easily under gentle pressure be-
tween thumb and forefinger and can bhe pressed together
into a lump.

Firm.—When moist, crushes under moderate pressure between
thumb and forefinger, but resistance is distinetly noticeable.
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Plostic—When wet, readily deformed by moderate pressure
but can be pressed into a lump; will form a “wire” when
rolled between thumb and forefinger.

Stiekty—When wet, adheres to other material and tends to
stretch somewhat and pull apari, rather than to pull free
from other material.

Hard—When dry, moderately resistant to pressure: can be
broken with difficuliy between thumb and forefinger.
Soft~—~When dry, breaks into powder or individual grains un-

der very slight pressure.

Cemented,—FHard and brittle; little affected by meoistening.
Drainage, surface. Runoff, or surface flow, of water from an area.
Erosion. The wearing away of the land surface by wind (sand-

blast), running water, and other geological agents.

First bottom. The normal flood plain of a stream, subject to fre-
quent or oeccasional flooding.

Flood plain. Nearly level land, consisting of stream sediments, that
borders a stream and is subject to flooding unless protected
artificially.

Fragipan. A loamy, brittle, sobsurface horizon that is very low in
organic matter and eclay but is rich in silt or very fine sand.
The layer is seemingly cemented. When dry, it is hazd or
very hard and bas a high bulk densiiy in comparison with
the horizon or horizons above if. When moist, the fragipan
tends to rupture suddenly if pressure is applied, rather than
to deform siowly. 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 be-
low the B horizon, 15 to 40 inches below the surface.

Gravelly soil material. From 15 to 50 percent of material, by vol-
ume, congists of rounded or angular rock fragments that are
net prominenily fiattened and are up to 3 inches in diameter.

Horizon, soil. A layer of soil, approximately paralle! to the surface,
that bas distinet characteristics produced by soil-forming
processes. These are the major horizons:

O horizon.—The layer of organic matter on the surface of a
mineral goil. 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 Hving
organisms are most active and therefore is marked by the
accumulation of humus. The horizon may have Iost one or
more of soluble salfs, clay, and sesquioxides (iron and
aluminum oxides).

B hortzon.—The mineral horizon below an A horizen. The B
horizon is in part a layer of change from the overlying A
to the underlying C horizon. The B herizon also hasg dis-
tinetive characteristics eaused (1) by aceumulation of
clay, sesquioxides, humus, or some eombination of these:
(2) by prismatic or blocky structure; (3) by redder or
stronger colors than the A horizon; or (4) by some com-
bination of thege. 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.

¢ 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.

B loyer—Consclidated roek beneath the soil. The rock usuaily
underlies a C horizon but may be immediately beneath an
A or B horizon.

Infiltration. The downward entry of water into the immediate
surface of the soil or other material, as contrasted with
percolation, which is movement of water through soil layers
or material,

Infiltration capacity. The maximum rate at which water can infil-
trate into a soil under a given set of conditions.

Infiltration rate. The rate at which water penetrates the surface of
the soil at any given instant, usually expressed in inches per
hour, It may be limited either by the infiltration ecapacity
of the soil or by the rate at which water is applied to the
surface soil.

Leaching. The removal of goluble materials from soils or other
material by percolating water.

Loess., A fine-grained eolian deposit consisting dominantly of silt-
sized particles.
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Mineral soil. Soil composed mainly of inorganic (mineral) mafterial
and low in content of organic maferial. Its bulk density is
greater than that of organic soils,

Mottled. Irregularly marked with spots of different colors that
vary in number and size. Mottling in soils usually indicates
poor aeration and lack of drainage. Descripiive terms are as
foilows : Abundanece—jfew, common, and many; size—jine, me-
divm, and coerse; and contrast—jfaint, distinct, and prom-
inent., The size measurements are these: fine, less than 5
millimeters {(abont 0.2 inch) in diameter along the greatest
dimension; medium, ranging from 5 millimeters to 15 mil-
limeters (about 0.2 to 0.6) inch) in diameier along the great-
est dimension; and coarse, more than 15 millimeters (about
0.6 inch} in diameter along the greatest dimension.

Natuvral soil drainage. Refers to the conditions of frequency and
duration of periods of saturation or partial saturation that
existed during the development of the soil, ag opposed to
aitered drainage, which is commonly the result of artificial
drainage or irrigation bui may be caused by the sudden
deepening of channels or the blocking of drainage outlets.
Seven different classes of natural soil drainage are recognized.

FBreessively drained soils are ecommonly very porous and rap-
idly permeable and have a low water-holding capacity.

Somewhat ewcesstvely 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 perme-
able layer in or immediately beneath the solum. They have
uniform color in the A and upper B horizons and have
mottling in the lower B and the C horizons.

Somewhat poorly drained soils are wet for significant periods
but not all the time, and in Podzolic 8oils commonly have
mottlings below 6 to 16 inches, in the lower A horizon
and in the B and € horizons.

Poorly drained soils are wet for long periods and are lght
gray and generally mottled from the surface downward,
although mottling may be absent or nearly so in some soils.

Very poorly drained soils are wet nearly all the time. They
bhave a dark-gray or black surface layer and are gray or
light gray, with or without mottling, in the deeper parts
of the prefile.

Munsell notation. A system for designating color by degrees of the
three simple variables—hue, value, and chroma. For exampie,
a notation of 10YR 6/4 i3 2 color with a hue of 10YR, value
of 6, and a chroma of 4,

Parent material. The disintegrated and partly weathered rock from
which s0il has formed.

Permeability. The guality of a soil horizon that enables water or
air to move through it. Terms used to deseribe permeability
are ag follows: Very slow, slow, moderately slow, moderate,
moderately rapid, rapid, and very rapid.

Profile, sofl. A vertical section of the soil through all its horizons
and extending into the parent material.

Reaction, soil. The degree of acidity or alkalinity of a soil, expressed
in pH values. A soil that tests to pH 7.0 is preecisely neutral
in reaction because it is neither acid or alkaline. An acid,
or “sour” seil is one that gives an acid reaction. In words,
the degrees of acidity or alkalirity are expressed thus:

»H o H
Extremely acid.__ Below 45 Neutral . ________ 82toT7.3
Very strongly acid_- 4.5t05.0 Mildly alkaline______ T4to 7.8
Strongly acid..___ 5.1tob.5 Moderately alkaline. T7.9to84
Medinm aeid_____ 5.6t06.0 Strongly alkaline____ 85t0 9.0
Slightly aeid_.... 811065 Very strongly alka-
line . 9.1 and
higher

Residual material. Unconsolidated, partly weathered mineral ma-
terial that acecumuiates over disintegrating solid rock. Resid-
ual material is not soil but is frequently the material in
which a soil hag formed.

Root zone. The part of the soil that is penetrated, or can be pene-
trated, by plant roots.

Runoff (hydraulics). The part of the precipitation upon a drainage
area that is discharged from the area in stream channels.
The waler that flows off the Iand surface without sinking
in is called surface ranoff; that which enfers the ground
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before reaching surface streams is called ground-water run-
off or seepage flow from ground water.

Sand. Individual rock or mineral fragments in soils having di-
ameters ranging from 0.05 to 2.0 millimeters. Most sand
graing consist of guariz, but they may be any mineral com-
position, The textural class name of any soil that contains 85
percent or more sand and not more than 10 percent clay.

8ilt, 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 millimeier). Seil of the silt
textural class is 80 percent or more silt and less than 12
percent clay.

Soil separates. Mineral particles, less than 2 millimeters in equiva-
ient diameter and ranging between specified size limits, The
names and sizes of separates reecgnized in the United States
are as follows: Very coarse sand (2.0 to 1.0 millimeter) ;
coarse send (1.0 to 0.5 millimeter) ; medium sand (0.5 to 0.25
millimeter) ; fine send (0.25 to 0,10) millimeter) ; very fine
sond (0.10 to 0.05 millimeter) ; ¢il¢ (0.05 to 0.002 millimeter) ;
and eley (less than 0.002 millimeter). The separates rec-
ognized by the International Society of Seil Science are as
follows: I (2.0 to 0.2 millimeter) ; IT (0.2 to 0.02 millimeter) ;
IIT (0.2 to 0.002 millimeter} ; IV (less than 0.002 millimeter).

Solum. The upper part of a soil profite, above the parent material,
in which the processes of soil formation are active. The
solum in mature soil includes the A and B horizons. Gen-
eraliy, 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.

Stony. Used to deseribe soils that contain stones in numbers that
interfere with or prevent tillage.

Stratified. Composed of, or arranged in, strata, or layers, such as
stratified alluvium. The term is confined $o geological mate-
rial. Layers in soils that result from the processes of soil
formation are called horizons; those inherited from the
parent material are called strata.

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-
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matic (vertical axis of aggregates longer than horizontal),
columnar (prisms with rounded tops), bloeky (angular or
subangular), and granuler. Structureless soils are (1) single
grain (each grain by itself, as in dune sand) or {2) massite
{the particies adhering fogether without any regular cleav-
age, a8 In many claypans and bardpans).

Subsoil. Techmically, the B horizon: roughly, the part of the solum
below plow depth.

Substratum. Technically, the part of the soil below the solum.

Terrace (geological). An old allnvial plain, ordinarily flat or
undulating, bordering a river, lake, or the sea. Stream ter-
races are frequently called second bottoms, as contrasted
to flocd plains, and are seldom subject to overflow. Marine
terraces were deposited by the sea and are generally wide.

Texture, soil, The relative proportions of sand, silt, and clay par-
ticles in a mass of soil. The basic fextural classes, in order
of increasing proportions of fine partieles, are sand, loamy
sand, sandy loam, loam, silt loam, silf, sandy cloy loam, cloy
loam, silty cloy loam, sandy cley, silty clay, and clay. The
sand, loamy sand, and sandy loam classes may he further
divided by specifying “coarse”, “fine,” or “very fine”

Tilth, soil. The condition of the soil in relafion $o the growth of
plants, especially soil structure. Good tilth refers io 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 HIL

Topsoil. A presumed fertile soil or soil matferial, or one that
responds to fertilization, ordinarily rich in organie matter,
used to topdress roadbanks, lawns, and gardens.

Upland (geology). Land consisting of material unworked by
water in recent geologic time and lying, in general, at a
higher elevation than the alluvial plain or stream terrace.
Land above the lowlands along rivers.

Water table. The highest part of the soil or nnderlying 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.

Weathering soil. All physical and chemical changes produced in
rocks at or near the earth’s surface by atmospheric agents.
These changes result in more or less complete disintegration
and decomposition of the rock.





