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This is a publication of the National Cooperative Soil Survey, a joint
effort of the United States Department of Agriculture and agencies of the
States, usually the Agricultural Experiment Stations. In some surveys, other
Federal and local agencies also contribute. The Soil Conservation Service
has leadership for the Federal part of the National Cooperative Soil Survey.

Major fieldwork for this soil survey was completed in the period 1966-71.
Soil names and descriptions were approved in 1972. Unless otherwise indi-
cated, statements in the publication refer to conditions in the county in
1971. This survey was made cooperatively by the Soil Conservation Service and
Forest Service, the Ohio Department of National Resources, Division of Lands
and Soil, and the Ohio Agricultural Research and Development Center. It is
part of the technical assistance furnished to the Washington Soil and Water
Conservation District.

Soil maps in this survey may be copied without permission, but any enlarge-
ment of these maps could cause misunderstanding of the detail of mapping and

result in erroneous interpretations,

Enlarged maps do not show small areas of
contrasting soils that could have been shown at a larger mapping scale.

HOW TO USE THIS SOIL SURVEY

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

Locating Soils

A1l the soils of Washington County are
shown on the detailed map at the back of this
publication. This map consists of many sheets
made from aerial photographs. Each sheet is
numbered to correspond with a number on the
Index to Map Sheets.

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

Finding and Using Information

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

Individual colored maps showing the rela-
tive suitability or degree of limitation of
soils for many specific purposes can be

developed by using the soil map and the infor-
mation 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.

Farmers and those who work with farmers
can learn about use and management of the soils
from the soil descriptions and from the de-
scriptions of the capability umnits.

Foresters and others can refer to the sec-
tion '"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 wildlife in
the section "Wildlife."

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

Engineers and builders can find, under
"Engineering'’ tables that contain test data,
estimates of soil properties, and information
about soil features that affect engineering
practices.

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

Newcomers in Washington County may be espe-
cially interested in the section "General
Soil Map," where broad patterns of soils are
described. They may also be interested in the
information about the county given at the be-
ginning of the publication and in the section
"General Nature of the County."
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WASHINGTON COUNTY is in the southeastern
part of Ohio (fig. 1). It is bordered on the
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Figure 1.--Location of Washington County in
Ohio.

south and the east by the Ohio River. It has
an area of 410,240 acres, or 641 square miles.
Its population in 1970 was 57,160. The county
seat, Marietta, which was settled on April 7,
1788, as the first permanent settlement in Ohio
and in the Northwest Territory, has a popula-
tion of 16,861, Belpre, the other city in the
county, has a population of 7,189. Smaller
incorporated villages are Beverly, Lowell,
Lower Salem, Macksburg, and New Matamoras.

The county is entirely within the unglaci-
ated Allegheny Plateau physiographic region of
Ohio. The landscape is strongly dissected, and
many of the soils are steep to very steep.

Washington County is mainly rural. Most
farms are general. The main source of farm in-
come is from the sale of livestock and their
products. Truck crops are important along the
Ohio River.

Industry is mainly in or near Marietta or
along the Ohio and the Muskingum Rivers. The
principal industries are the manufacturing of
ferroalloys, chemicals, and office equipment.

Forestry 1is another important enterprise.
Part of the Wayne National Forest is in Washing-
ton County.



How This Survey Was Made

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

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

Soils that have profiles almost alike make
up a soil series. Except for different tex-
ture in the surface layer, all the soils of one
series have major horizons that are similar in
thickness, arrangement, and other important
characteristics. Each soil series is named for
a town or other geographic feature near the
place where a soil of that series was first
observed and mapped. Gilpin and Upshur, for ex-
ample, are the names of two soil series. All
the so0ils 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 can differ in texture
of the surface layer and in slope, stoniness,
or some other characteristic that affects use
of the soils by man. On the basis of such dif-
ferences, a soil series is divided into phases,

The name of a soil phase indicates a feature
that affects management. For example, Upshur
silty clay loam, 12 to 18 percent slopes, 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 soils on
aerial photographs. These photographs show
woodlands, buildings, field borders, trees,
and other details that help in drawing bounda-
ries accurately. The soil map at the back of
this publication was prepared from aerial pho-
tographs.

The areas shown on a soil map are called
mapping units. On most maps detailed enough to
be useful in planning the management of farms
and fields, a mapping unit is nearly equivalent
to a soil phase., It is not exactly equivalent,
because it is not practical to show on such a

map all the small, scattered bits of soil of
some other kind that have been seen within an
area that is dominantly of a recognized soil
phase.

Some mapping units are made up of soils of
different series, or of different phases within
one series. Three such kinds .of mapping units
are shown on the soil map of Washington County:
soil complexes, soil associations, and undif-
ferentiated groups.

A soil complex consists of areas of two or
more soils, so intricately mixed or so small
in size that they cannot be shown separately on
the soil map. Each area of a complex contains
some of each of the two or more dominant soils,
and the pattern and relative proportions are
about the same in all areas. Generally, the
name of a soil complex consists of the names of
the dominant soils, joined by a hyphen. Gilpin-
Summitville-Upshur complex is an example.

A soil association is made up of adjacent
soils that occur as areas large enough to be
shown individually on the soil map but are
shown as one unit because the time and effort
of delineating them separately cannot be justi-
fied. There is a considerablie degree of uni-
formity in pattern and relative extent of the
dominant soils, but the soils may differ great-
ly one from another. An association is named
for the dominant soil or soils. Upshur associa-
tion, very stony, 25 to 70 percent slopes, is
an example.

An undifferentiated group is made up of two
or more soils that could be delineated indivi-
dually but are shown as one unit because, for
the purpose of the soil survey, there is little
value in separating them. The pattern and pro-
portion of soils are not uniform. An area
shown on the map may be made up of only one of
the dominant soils, or of two or more. If
there are two or more dominant series repre-
sented in the group, the name of the group or-
dinarily consists of the names of the dominant
soils, joined by "and.'" Dekalb and Gilpin
stony soils, 25 to 70 percent slopes, is an
example.

In most areas surveyed there are places
where the soil material is so rocky, so shallow,
so severely eroded, or so variable that it has
not been classified by soil series. These
places are shown on the soil map and are de-
scribed in the survey, but they are called land
types and are given descriptive names. Fill
land, clayey materials, is an example.

While a soil survey is in progress, soil
scientists take soil samples needed for labora-
tory measurements and for engineering tests.
Laboratory data from the same kinds of soil in
other places are also assembled. Data on yields
of crops under defined practices are assembled
from farm records and from field or plot exper-
iments on the same kinds of soil. Yields under



defined management are estimated for all the
soils.

Soil scientists observe how soils behave
when used as a growing medium for native and
cultivated plants, and as material for struc-
tures, foundations for structures, or covering
for structures. They relate this behavior to
properties of the soils. For example, they
observe that filter fields for onsite disposal
of sewage fail on a given kind of soil, and
they relate this failure to slow permeability
or a high water table. They see that streets,
road pavements, and foundations for houses are
cracked on a given kind of soil, and they re-
late this failure to a high shrink-swell poten-
tial. Thus, they use observation and knowledge

of soil properties, together with available
research data, to predict the limitations or
suitability of a soil for present and potential
uses.

After data have been collected and tested
for the key, or benchmark, soils in a survey
area, the soil scientists set up trial groups
of soils. They test these groups by further
study and by consultation with farmers, agrono-
mists, engineers, and others. They then adjust
the groups according to the results of their
study and consultation. Thus, the groups that
are finally evolved reflect up-to-date know-
ledge of the soils and their behavior under
current methods of use and management.

General Soil Map

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

A map showing soil associations is useful to
pecple who want a general idea of the soils in
a county, who want to compare different parts
of a county, or who want to know the location
of large tracts that are suitable for a certain
kind of land use. Such a map is a useful gen-
eral guide in managing a watershed, a wooded
t?act,'or a wildlife area, or in planning en-
gineering works, recreational facilities, and
community developments. It is not a suitable
map for planning the management of a farm or
field, or for selecting the exact location of
a road? building, or similar structure, because
the soils in any one association ordinarily
differ in slope, depth, stoniness, drainage
and other characteristics that affect their’
management,

The soil associations in this survey have
been grouped into four general kinds of land-
scapes for broad interpretative purposes. The
broad_groups and the 13 soil associations are
described on the following pages.

Soils on Steep and Very Steep Side Slopes and Moderately Steep
Ridgetops and Knobs

These associations are in very steep and
hilly parts of the county along the Ohio and
Muskingum Rivers and some of the larger
creeks. The ridgetops are VEeTYy narrow
or rolling and lack the smooth even surfaces
suitable for farming. The soils formed

mainly in material weathered from the underly-
ing bedrock. The associations are mostly for-
ested. They make up about 53 percent of the
county.

1. Upshur-Vandalia Association

Reddish clayey soils formed in residuum from
shale on side slopes and ridgetops and reddish
clayey soils formed in colluvium on foot slopes

This association is on steep and very steep
side slopes and sloping and rolling ridgetops.
The soils are predominantly reddish and clayey.
The side slopes are typically broken by benches.
The foot slopes are uneven and subject to land-
slips. The streams that dissect the associa-
tion are small and have narrow flood plains.

This association makes up about 22 percent
of the county. It is about 40 percent Upshur
soils, 10 percent Vandalia soils, and 50 per-
cent less extensive Gilpin, Summitville, Dekalb,
Woodsfield, Zanesville, Hackers, and Moshannon
soils.

Upshur and Vandalia are reddish, clayey,
well-drained soils. The Upshur soil, on side
slopes, formed in residuum from shale. Van-
dalia, a deep soil on colluvial benches and
foot slopes, formed in thick colluvium. The
less extensive Gilpin, Summitville, and Dekalb
soils are on side slopes; Woodsfield and Zanes-
ville soils are on ridgetops; Hackers soils are
on' low terraces; and Moshannon soils are on
flood plains.

Most farms on this association are small
livestock farms in narrow stream valleys and
in the wider valleys of East and Mill Branches
in Dunham and Belpre Townships. Hay and pas-
ture are the main crops on uplands. Only a
small acreage is in vegetable crops, mostly
tomatoes and peppers. A severe erosion hazard
is a limitation in the steep areas. Much of



the very steep area was cleared, but has since
reverted to brush and woodland. White oak and
Virginia pine are the dominant kinds of trees.
In steep parts bordering the rivers are large

tracts of continuous hardwood forest. Much of
this association is near Marietta and the Ohio
River Valley. The slope, the hazard of land-

slips, and the very slow or slow permeability

are limitations for most nonfarm uses.

2. Gilpin-Upshur-Vandalia Association

Brownich loamy soils formed in residuum from
siltstone and reddish clayey soils formed in
residuum from shale on side slopes and ridge-
tops and reddish clayey soils formed in ecollu-
vium on foot slopes

This association is on mostly very steep
side slopes and rolling ridgetops that are
typically a series of knobs. The side slopes
are rough and channery or stony and are broken
by narrow benches. The foot slopes have uneven
colluvial benches. Except along the Little
Muskingum River, the flood plains along the
streams are narrow.

This association makes up about 20 percent
of the county. It is about 25 percent Gilpin
soils, 25 percent Upshur soils, 10 percent
Vandalia soils, and 40 percent less extensive
Summitville, Dekalb, Hayter, Brookside, Hart-
shorn, and Chagrin soils.

Gilpin and Upshur are moderately deep and
deep, well-drained soils on side slopes. Gil-
pin is a brown loamy soil formed in residuum
from siltstone, and Upshur is a reddish clayey
soil formed in residuum from shale. Vandalia
is a deep, reddish clayey soil formed in thick
colluvium along foot slopes. Summitville and
Dekalb soils are on side slopes, Brookside and
Hayter soils are on colluvial benches, and

Hartshorn and Chagrin soils are on flood plains.

Very steep, rugged slopes and a very severe
erosion hazard are major limitations for most
land uses. Crops are limited largely to a few
wider valleys and several ridgetops. Most of
the remaining cleared land is in hay and pas-
ture. Beef cattle is the main farm enterprise.
There are a few dairy farms. Scattered home-
sites are limited to the valleys and ridgetops.

This association is in the Wayne National
Forest purchase tract. About 15 percent is
Government owned. More than 75 percent sup-
ports the best stands of hardwoods in the
county. Many of the ridgetops and upper slopes
that were formerly cleared have reseeded natur-
ally to Virginia pine and yellow-poplar.

This association has potential for recrea-
tional development. The Little Muskingum
River is clean and provides good fishing and
attractive scenery. Local relief is typically
400 to 500 feet.

3. Upshur-Gilpin-Lowell Association

Reddish clayey soils formed in residuum from
shale, brownish loamy soils formed in residuum
from siltstone, and brownish. clayey soils formed
in residuum from limestone, siltstone, and

shale on side slopes and ridgetops

This association is on steep and very steep
side slopes and rolling and sloping ridgetops.
The ridgetops are generally narrow and uneven
and have many knolls and low saddles. The
streams are small and the valleys narrow.

This association makes up about 8 percent
of the county. It is about 35 percent Upshur
soils, 25 percent Gilpin soils, 10 percent
Lowell soils, and 30 percent less extensive
Summitville, Dekalb, Westmore, Vandalia, Hayter,
Brookside, and Chagrin soils.

Upshur and Gilpin are deep and moderately
deep, well-drained soils on side slopes. Upshur
is a reddish clayey soil formed in residuum
from shale. Gilpin is a brownish loamy soil
formed in residuum from siltstone. Lowell is
a deep, brownish clayey soil, on side slopes,
formed in residuum from layers of limestone,
shale, and siltstone. Summitville, Dekalb, and
Westmore soils are on side slopes; Vandalia,
Hayter, and Brookside soils are on colluvial
benches; and Chagrin soils are on flood plains.

Most of the association was cleared and
farmed at one time, but much of it is now idle
or in brush and woodland. Beef cattle is the
main farm enterprise. There are also a few
dairy farms. Most farms are on ridgetops and
in valleys. About 65 percent of the association
is wooded. Lowell soils are higher in natural
nutrient supply than most associated soils on
uplands and are well suited to pasture. The
slope, the hazard of landslips, and the slow
or very slow permeability of some soils are
limitations for most nonfarm uses.

4, Elba-Belpre Association

Brownish clayey soils formed in residuum from
limestone and reddish clayey soils formed in

residuum from calecareous shale on side slopes
and ridgetops

This association is on steep and very steep
side slopes and on rolling ridgetops that are
generally narrow and have many knolls and low
saddles. Many side slopes are benched, and
many have been strip mined for coal. The stream
valleys are narrow.

This association makes up about 3 percent of
the county. It is about 20 percent Elba soils,
20 percent Belpre soils, 15 percent Strip mine
spoil, and 45 percent less extensive Gilpin,
Upshur, Brookside, and Nolin soils.



Elba and Belpre are well-drained, deep, non-
acid clayey soils _on side slopes. They have
a high natural nutrient supply. Elba is a
brownish soil formed in residuum from lime-
stone, and Belpre is a reddish soil formed in
residuum from calcareous shale. Upshur and
Gilpin soils are on side slopes, Brookside
soils are on low colluvial benches, and
Nolin soils are on flood plains.

Much of the association was once cleared
and farmed, but about three-fourths of it is
now idle or wooded. Most of the present farm-
ing is in the valley of the West Fork of Duck
Creek and on a few ridgetops that are used for
pasture. The major soils of this association
are well suited to pasture. Many of the side
slopes have been strip mined for coal and the
resulting spoils are too rough, too stony, or
too acid for farming. Many ridgetops are sur-
rounded by strip mine spoil and high walls
and thus have poor accessibility and a limited
water supply for livestock. Most of the
streams have been polluted by .acid drainage
from the mines and thus can no longer support
aquatic life or provide water for livestock.

Landslides and sedimentation of stream
channels and roadside ditches are major limi-
tations. The slope and the hazard of land-
slips are limitations for many nonfarm uses.

Soils on Moderately Steep to Very Steep Side Slopes and Wide
Gently Sloping and Sloping Ridgetops

These associations are on hills and wide
ridgetops mostly in the western part of the
county. Most of the soils formed in residuum
from the underlying bedrock. Those on ridge-
tops are deep and gently sloping or sloping and
are used for farming. The side slopes are
mostly grassland and woodland. The associa-
tions make up about 21 percent of the county.

5. Gilpin-Dekalb-Woodsfield Association

Brownish loamy soils formed in residuum from
siltstone and sandstone on side slopes and
reddish clayey soils formed in residuum from
shale on ridgetops

This association is on steep and very steep
side slopes and wide, gently sloping and slop-
ing ridgetops. Brownish loamy soils predomi-
nate.

This association makes up about 11 percent
of the county. It is about 25 percent Gilpin
soils, 15 percent Dekalb soils, 15 percent
Woodsfield soils, and 45 percent less exten-
sive Upshur, Zanesville, Summitville, Clymer,
Keene, Hayter, and Hartshorn soils.

Gilpin and Dekalb are moderately deep, well-
drained soils on side slopes. Woodsfield are
deep, well-drained soils on ridgetops. Gilpin
are brownish loamy soils formed in residuum
from siltstone, and Dekalb are brownish loamy
and channery soils formed in residuum from sand-
stone. Woodsfield are reddish clayey soils
formed in residuum from shale. Ridgetops make
up about a third of the association. Zanesville,
Clymer, and Keene soils are on ridgetops; Up-
shur and Summitville soils are on side slopes;
Hayter soils are on low colluvial benches; and
Hartshorn soils are on narrow flood plains.

The side slopes are mostly wooded. South-
west of the village of Cutler are many rocky
cliffs and rock caves that favor recreational
use of this area. Most ridgetops are used for
beef and dairy enterprises and for part-time
farming. Farmland on some of the ridgetops
has been abandoned and now supports good stands
of Virginia pine that can be marketed for pulp-
wood. Only a few roads are in this association.
The slope and the moderate depth over bedrock
are limitations for many nonfarm uses.

6. Upshur-Zanesville Association

Reddish clayey soils formed in residuum from
shale on side slopes and brownish loamy soils
formed in residuum from siltstone on ridgetops

This association is on moderately steep to
steep side slopes and wide, gently sloping to
sloping ridgetops.

This association makes up about 10 percent
of the county. It is about 25 percent Upshur
soils, 15 percent Zanesville soils, and 60 per-
cent less extensive Gilpin, Woodsfield, Summit-
ville, Dekalb, Vandalia, Hackers, and Moshannon
soils.

Upshur soils are on side slopes and formed
in residuum from shdale. They are well-drained,
reddish clayey soils. Zanesville soils are on
ridgetops and are underlain by siltstome and
sandstone. They are moderately well drained,
brownish loamy soils that have a fragipan.
Woodsfield soils are on ridgetops; Gilpin, Sum-
mitville, and Dekalb soils are on side slopes;
Vandalia soils are on low colluvial benches;
Hackers soils are on low terraces; and Moshannon
soils are on narrow flood plains.

Slightly more than half of this association
is used for crops and pasture. The rest is
steep and is mostly wooded. Most farms are
small, part-time beef cattle enterprises. There
is also some dairy and hog farming. A small
acreage 1s used for vegetables. Much of the
woodland on the steep Upshur soils is nearly
pure stands of white oak and Virginia pine.

Most farms, homesites, and roads are con-
fined to the ridgetops, upper slopes, and nar-
row valleys. The slope, the hazard of land-
slips, and the slow permeability of some of
the soils are limitations for nonfarm uses.



Soils on Gently Sloping and Sloping High Terrace Remnants and
Surrounding Steep Side Slopes and Ravines

These associations are on gently sloping and
sloping high terrace levels in preglacial val-
leys and terrace remnants on ridgetops. They
are mostly in the western and central parts of
the county. These levels have been entrenched
so that the areas. include steep walls of inner
valleys and narrow bottom land. The soils on
the terrace levels and remnants are deep and
formed in thick old alluvium. They are used
mainly for farming. The steep side slopes and
ravines are wooded. The associations make up
about ‘17 percent of the county.

7. Vincent-Otwell Association

Reddish clayey and brownish loamy soils formed
in water-laid material on extensive terrace
remnants

This association is on gently sloping to
rolling high terrace remnants in preglacial
valleys and on uplands covered with thick
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Figure 2.--Typical farm on Vincent-Otwell association.

deposits of lacustrine material. In places it
is dissected by deep ravines and narrow val-
leys.

This association makes up about 10 percent
of the county. It is about 25 percent Vincent
soils, 25 percent Otwell soils, and 50 percent
less extensive Upshur, Gilpin, Summitville,
Licking, Allegheny, Gallia, and Moshannon
soils.

Vincent and Otwell are deep soils formed in
water-laid, or lacustrine, material. Vincent
are well-drained, reddish clayey soils formed
in lacustrine clay. Otwell are moderately well
drained, brownish loamy soils formed in loamy
water-laid material. They have a fragipan.
Upshur, Gilpin, and Summitville soils are on
hills and the sides of ravines; Licking, Alle-
gheny, and Gallia soils are on the same high
terrace levels as Vincent soils; and Moshannon
soils are on narrow flood plains.

Most of the association is well suited to
farming (fig. 2). Dairy cows, beef cattle, and
hogs are all important enterprises. Corn, hay,
and small grain are the main crops. Frost
heave is a limitation in growing alfalfa.

About two-thirds of the association is
gently sloping or sloping. These less sloping
parts have few limitations for many nonfarm
uses.

Large acreage$ of Vincent soils are cul-

tivated.



8. Gilpin-Upshur-Otwell Association

Brownish loamy soils formed in residuum from
siltstone and reddish clayey- soils formed in
residuum from shale on side slopes and brown-
igh loamy soils formed in water-laid material
on terrace remnants

This association is on moderately steep to
very steep side slopes, on wide, gently sloping
to sloping ridgetops, and on terrace remnants.

This association makes up about 5 percent
of the county. It is about 30 percent Gilpin
soils, 20 percent Upshur soils, 10 percent Ot-
well soils, and 40 percent less extensive Vin-
cent, Licking, Allegheny, Woodsfield, Zanes-
ville, Summitville, Dekalb, Vandalia, and
Nolin soils.

Gilpin and Upshur are steep, moderately
deep and deep, well-drained soils on side
slopes. Gilpin are brownish loamy soils fotmed
in material weathered from siltstone. Upshur
are reddish clayey soils formed in material
weathered from shale. Otwell are moderately
well drained, brownish loamy soils that formed
in thick water-laid material on terrace rem-
nants and ridgetops. They have a fragipan.
Vincent, Licking, and Allegheny are deep soils
formed in water-laid material on terrace rem-
nants and ridgetops. Zanesville and Woodsfield
.s0ils are on ridgetops, Summitville and Dekalb
soils are on side slopes, Vandalia soils are on
low colluvial benches, and Nolin soils are on
flood plains.

The ridgetops and high terrace remnants make
up about a third of this association. Most
areas of Woodsfield, Zanesville, Otwell, Vin-
cent, Allegheny, and Licking soils are used
for crops. Most of the full-time farms are on
these soils. Gilpin and Upshur soils, which
occupy the steeper parts, are mostly in wood-
land and pasture.

The moderately steep to very steep slopes,
the severe erosion hazard, the moderate depth
over bedrock, and the hazard of landslips are
limitations for farm and nonfarm uses.

9. Gallia-Allegheny Association

Reddish and brownish loamy soils formed in
water-laid material on extensive terrace
remnants

This association is on high terrace rem-
nants and on uplands covered with thick lacus-
trine material. It is gently sloping to roll-
ing. Very steep terrace escarpments are near
drainageways.

This association makes up about 1 percent of
the county. It is about 30 percent Gallia soils,
25 percent Allegheny soils, and 45 percent
less extensive Otwell, Licking, Upshur, Gilpin,
and Moshannon soils.

The major soils are deep, well drained, and
loamy. They are on low knobs, spurs, low rid-
ges, and gently sloping and sloping areas near
escarpments., Gallia are reddish soils formed
in glacial outwash and sandy lacustrine
deposits. In most areas the material is more
than 10 feet thick, and on ridgetops near
Bartlett it is more than 70 feet thick. Alle-
gheny are brownish soils formed in fine sandy
and silty fluvial and lacustrine material. Ot-
well and Licking soils are on high terraces and
lacustrine deposits, Upshur and Gilpin soils
are on terrace escarpments and a few low hill-
sides, and Moshannon soils are on narrow flood
plains.

Most of this association is in crops and
pasture. Only the very steep parts are wooded.
The major soils are used for orchards and gen-
eral farm crops.

Nonfarm uses are increasing in the area near
Little Hocking in the extreme southwest cor-
ner of the county. The slope and the hazard of
landslips are the chief limitations.

10. Duncannon-Lakin Association

Brownish loamy and sandy soils formed in wind-
and water-deposited material on low terraces
and in hummocky areas

The major soils in this association formed
in thick silty and sandy wind and water deposits
on low terraces and in hummocky areas. They
are in two small areas near Reno and Newport.

This association makes up about 1 percent of
the county., It is about 35 percent Duncannon
soils, 25 percent Lakin soils, and 40 percent
less extensive Sparta, Upshur, Gilpin, and
Watertown soils.

The major soils are deep, well drained, and
brownish. Duncannon are gently sloping loamy
soils on undulating hilltops and low ridges
and on hillsides where they are interlaced with
Lakin soils. Lakin are sandy soils on undulat-
ing and hummocky surfaces and hillsides. Upshur
and Gilpin are very steep soils on side slopes,
and Sparta and Watertown soils are on the tops
of low hills and on terraces.

This association is used for urban and in-
dustrial development, woodland, and pasture. The
gently sloping major soils have few limitations
for nonfarm uses. Lakin soils are suitable
for sprinkler irrigation. They are subject to
soil blowing. This association is near the
Ohio River, which offers a water supply and
barge transportation., There are excellent
stands of yellow-poplar on the steep hillsides.



Soils on Nearly Level Flood Plains and Nearly Level to
Sloping Low Terraces

These are nearly level to sloping associa-
tions along the Ohio and Muskingum Rivers and
their larger tributaries. The soils are deep
and well drained. They formed in silt, sand,
gravel, and clay deposits. They are used
intensively for truck and general farming and
for various nonfarm enterprises. The associa-
tions make up about 9 percent of the county.

11. Mentor-Watertown-Huntington Association

Brownish lLoamy and sandy soils formed in water-
laid material on terraces and flood plains

This association is a band 1/2 to 1 mile
wide and 50 miles long between the Ohio River
and the very steep valley walls. The land-
scape is one of flood plains and two levels

of low terraces of glacial outwash and allu-
vium.

This association makes up about 3 percent of
the county. It is about 20 percent Mentor
soils, 10 percent Watertown soils, and 8 percent
Huntington soils. Much of the remaining 62 per-
cent is used for urban and industrial purposes
and is mapped as Fill land and Urban land. Less
extensive are Hackers, Nolin, Ashton, Wheeling,
Chili, and Chagrin soils.

Mentor are deep, well-drained loamy soils on
both terrace levels. Watertown are sandy, gra-
velly, well-drained soils on the higher ter-
race level., Huntington are dark-colored
well-drained soils on the flood plain. hackers,
Wheeling, and Chili soils are on the upper ter-
race level; Ashton soils are on the lower ter-
race level just above the flood plain; and
Nolin and Chagrin soils are on the flood
plain.

This association is used intensively for
farming, urban purposes, transportation, and
industry (fig. 3). Most of it is owned by
commercial interests, but farming is still the
predominant enterprise. Both truck and grain
crops produce high yields. Many of the soils

Figure 3.--Residential and industrial development on Mentor-Watertown-Huntington association
along the Ohio River.



are suitable for sprinkler irrigation. Vege-
table crops are important in the Marietta area.
The soils on the flood plain are frequently
flooded, but Ashton soils and the lower areas
of Mentor soils are infrequently flooded.

Except in areas that are subject to flood-
ing, this association has few limitations for
nonfarm uses. Ohio Route 7 serves the entire
length of the association, and railroads serve
the area below Marietta. The Ohio River pro-
vides barge transportation and water supply.
The underlying sand and gravel of Wheeling,
Chili, and Watertown soils is suitable for com-
mercial use.

12. Chagrin-Mentor-Chili Association

Brownish loamy soils formed in water-laid mate-
rial on flood plains and terraces

This association is a band 1/2 to 1 mile
wide on both sides of the Muskingum River and
is bordered by steep valley walls. The land-
‘'scape is one of flood plains and several levels
of low terraces separated by escarpments that
create a step effect. The coarser textured
soils are on the higher terrace levels.

This association makes up about 3 percent of
the county. It is about 25 percent Chagrin
soils, 10 percent Mentor soils, 10 percent
Chili soils, and 55 percent less extensive
Wheeling, Watertown, Conotton, Nolin, and Tioga
soils.

All are brownish, well-drained soils. Cha-
grin are deep loamy soils on the flood plain.
Mentor are deep soils on terraces and formed in
silty fluvial material. Chili are deep soils
on terraces and formed in gravelly and sandy
glacial outwash. Wheeling, Watertown, and Co-
notton soils are on terraces, and Nolin and
Tioga soils are on the flood plain.

Most of this association is used for farm-
ing. Vegetables are grown on the terraces,
and grain and hay are grown on the flood plain.
Most of the vegetables grown in the county are
from this association. Most of the soils are
suitable for sprinkler irrigation.

Except for the flood plain and the lowest
level terraces, all of which are subject to
flooding, this association has few limitations
for many nonfarm uses. The underlying material
of Chili, Conotton, Watertown, and some Wheel-
ing soils is a source of sand and gravel.

The Muskingum River has good potential for
recreational development. It offers scenic
attractions and good boating and fishing.
Small locks accommodate pleasure boats through
the entire county.

13. Chagrin-Markland-Nolin Association

Brownish loamy and clayey soils formed in water-
laid material on flood plaine and terraces

This association is on nearly level and gent-
ly sloping flood plains and low terraces along
tributaries to the Ohio and Muskingum Rivers.

This association makes up about 3 percent of
the county. It is about 30 percent Chagrin
soils, 20 percent Markland soils, 20 percent
Nolin soils, and 30 percent less extensive Glen-
ford, Hackers, McGary, and Mentor soils.

The major soils are brownish and well
drained. Chagrin are loamy soils on flood
plains; Markland are clayey soils on terraces;
and Nolin are loamy soils on flood plains.
Glenford, Hackers, McGary, and Mentor soils are
on terraces.

Nearly all of this association is farmed,
mostly to grain and hay. Flooding is a limita-
tion on the flood plains, but most floods come
late in winter and early in spring and the dam-
age to crops is not serious. Large-scale field-
work is hindered by the irregularly shaped
fields, which are dissected by stream meanders.

Nearly all of thisiassociation is accessible
by improved roads. A railroad traverses the
length of Duck Creek. Nonfarm uses are hin-
dered by flooding on Chagrin and Nolin soils
and by the clayey texture and slow permeability
on Markland soils.

This association has potential for recrea-
tional uses. Much of it is scenic and pictur-
esque. The Little Muskingum River and Wolf
Creek provide good fishing.



Use and Management of the Soils

The soils of Washington County vary widely
in use and management. They are used chiefly
for field crops, pasture, and specialty crops.
General practices in managing the soils for
these purposes are suggested in the pages that
follow. The capability grouping used by the
Soil Conservation Service, in which the soils
are grouped according to their suitability for
crops, is explained, and management is defined
by capability units. Estimated yields of the
principal crops, under two levels of manage-
ment, are listed in tables 1 and 2.

This part of the survey also contains infor-
mation on suitability of the soils for woodland
and general suggestions on improving wildlife
habitat. It reports data from engineering
tests and interpretations of soil properties
that affect highway construction and other en-
gineering structures. It also contains soil
information to be considered in town and coun-
try planning.

Information about suitable crop varieties,
erosion control, artificial drainage, and other
management practices can be obtained at offices
of the Soil Conservation Service or the
Ohio Cooperative Extension Service.

Cultivated Crops

Many soils in the county need lime or fer-
tilizer or both. The amount needed depends on
the natural content of lime and plant nutrients,
as determined by laboratory analysis of soil
samples; on the needs of the crop; and on the
level of yield desired. Only general sugges-
tions for applications of lime and fertilizer
are given in this publication.

The content of organic matter in the soils
is low. Building it up to a high level is not
economical, but it is important to return or-
ganic matter by adding farm manure, leaving
plant residue on the surface, and growing sod
crops, cover crops, and green-manure CYOpS.

Tillage tends to break down soil structure.
It should be kept to the minimum necessary to
prepare a seedbed and control weeds. Maintain-
ing the level of organic matter in the plow
layer is essential. Most soils that have a
silt loam surface layer are subject to crusting
and are likely to form a hard crust after a
heavy rain. On such soils the tillage needed
should be sufficient for aeration of the soil
and establishment of plants, but not excessive.

The soils in Washington County are dominant-
ly well drained or moderately well drained.
Except for small, wet, seepy spots, artificial
drainage is seldom needed in crop production.
By draining these wet spots, some fields are
made more usable and productive. The somewhat
poorly drained soils are on bottom land and low
terraces. Some receive excess runoff from the
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adjacent uplands. Some receive water from
seeps and springs in the nearby hillsides. All
can be tile drained if suitable outlets can be
located.

All of the gently sloping and steeper soils
that are cultivated are subject to erosion.
The erodibility of a particular soil depends
in part on its physical properties. For exam-
ple, an Upshur soil is more susceptible to ero-
sion than a Dekalb soil, assuming that both
soils have comparable slopes and vegetative
cover. The hazard of erosion on all soils in-
creases as the percentage of slope increases.
The hazard of erosion on any particular soil
becomes more severe with increasing intensity
of use; for example, a soil in a cultivated
area is more susceptible to erosion than one in
a wooded area. Erosion is commonly controlled
by diversions, grassed waterways, contour strip-
cropping, contour tillage, minimum tillage,
crop residue, and sod crops. Chemical weed con-
trol, along with no-till planting, is a common
practice in corn production. The effectiveness
of a particular combination of these measures
differs from one soil to another, but different
combinations can be equally effective on the
same soil. The local representative of the
Soil Conservation Service can assist in plan-
ning an effective combination of practices.

Pasture

Nearly one-fifth of the land area in Wash-
ington County is used for pasture. Pasture and
hay plants commonly grown aré¢ alfalfa, red
clover, white clover, bluegrass, orchardgrass,
tall fescue, timothy, and bromegrass.

The ability of a pasture to produce forage
and protect the soils is influenced by the num-
ber of livestock, the length of time they
graze, the season they graze, and the availabil-
ity of water. Practices that contribute 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,
application of appropriate amounts of lime
and fertilizer, and ample water supplies that
are strategically located.

Erosion control is a major need because many
of the soils used for pasture are steep and al-
ready eroded. Control of erosion is particu-
larly important during seeding. 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, caused by grazing when the
soils are wet, can greatly reduce the vigor of




pasture plants. Compaction is particularly
a hazard on Belpre, Elba, Lowell, and Upshur
soils.

Special Crops

A sizable acreage in Washington County is
used for fruit and vegetables. Most vegetable
crops and small fruit crops are grown on the
terraces and flood plains of the Ohio River,
between Belpre and Newport, and along the Musk-
ingum River, between Marietta and Beverly. The
orchards are on upland ridgetops where severe
frost damage is less likely. Vegetables and
fruits are grown for sale to commercial canner-
ies and as fresh produce at roadside stands.

Special crops warrant intensive management
because of their high value per acre. For
crops that are not irrigated, yields depend as
much on the weather as on any other single
factor. Favorable weather that permits early
planting in spring increases the returns from
early cabbage, sweet corn, tomatoes, and snap
beans.

The following soils have the best potential
for producing most of the vegetable crops com-
monly grown in the county: Alford, Allegheny,
Ashton, Chili, Duncannon, Gallia, Hackers,
Markland, Mentor, Vincent, Watertown, Wellston,
Wheeling, and Woodsfield.

Sweet corn is the chief special field crop.
In 1969, it was harvested from about 190 acres.
Little or none of the acreage was irrigated.
Sweet corn can be grown about anywhere that
field corn can be grown. Good drainage is
needed. The sandier soils, such as Watertown
and Chili, are best suited to early varieties.
Soil texture is less important for late varie-
ties. Yields are drastically reduced during
extended dry periods.

Tomatoes are grown on more individual farms
than any other single vegetable crop. 1In 1969,
they were grown on 122 acres, of which 48 acres
was irrigated. Farms having 3 to 15 acres in
tomatoes are along the Ohio and Muskingum
Rivers. Many 1- to 3-acre tracts are on up-
land farms mainly in Warren, Watertown, and
Barlow Townships. Most of the crop is sold as
fresh produce, either locally or in city mar-
kets. Tomatoes are grown under a wide range of
soil conditions. The sandier soils are most
suitable for early varieties. Soil texture is
less important for late varieties. Many buy-
ers prefer the quality of tomatoes grown on
upland soils. Good drainage is needed because
the root system is not moisture tolerant.

Cabbage is commonly grown, but is less ex-
tensively grown than sweet corn or tomatoes.

It is grown almost entirely along the Ohio and
Muskingum Rivers. It is best suited to soils
that are nearly level, medium to coarse tex-
tured, well drained to moderately well drained,
neutral in reaction, and high in organic-mat-
ter content. Sandy soils are best suited to
early varieties.

Irish potatoes, which were harvested on 186
acres in 1969, require loose, friable soils that
are well supplied with plant nutrients. They
are suited to loamy and gravelly, well-drained
soils. They can be successfully grown on Water-
town, Chili, Wheeling, and Mentor soils and
have potential on Gallia, Allegheny, and Clymer
soils.

Peppers, snap beans, cucumbers, cantalopes,
watermelons, pumpkins, and squash. are other
special crops. Tracts of each of these crops
range from 10 to 50 acres. Production is con-
centrated along the Ohio and Muskingum Rivers.
Most of these vegetables are sold as fresh pro-
duce. All require good drainage, adequate fer-
tility, and a slightly acid to neutral soil.
Most need irrigation during dry periods.

Fruit trees have been decreasing in number
since 1930, but recently new fruit varieties
and the introduction of dwarf trees, which are
replacing some older orchards, have slowed or
reversed this trend. According to the census,
there were 454 acres of orchards in 1964 and
341 in 1969. In 1969, there were 182 acres of
peaches, 99 acres of apples, 11 acres of cher-
ries, 5 acres of pears, and 2 acres of plums.

Fruit trees need porous, well-drained soils
that have a deep root zone. Because they also
need good air drainage, most orchards are on
rounded ridgetops, chiefly on Gallia, Allegheny,
Zanesville, Woodsfield, Upshur, Gilpin, Otwell),
and Vincent soils. The soils poorly suited to
fruit production are poorly drained and some-
what poorly drained and are on colluvial slopes,
flood plains, and low terraces where the air
drainage is poor.

Strawberries are grown on about 25 acres.
They are best suited to medium-textured to mod-
erately coarse textured, well-drained, medium-
acid soils that are nearly level to gently
sloping. Irrigation is needed in achieving the
best production and in preventing frost damage.
Good air drainage is also helpful.

A large acreage of Washington County is well
suited to grapes and raspberries. Grapes have
an especially wide range of soil adaptability.
Both crops require good air drainage. Grape
production has recently been encouraged in
southeastern Ohio.

Irrigation

Sprinkler irrigation is used successfully
for vegetables and berries that have high value
per acre. The stability of the soil is an im-
portant consideration in determining whether
lrrigation is feasible. With minor exceptions,
only soils that have slopes of less than 6 per-
cent are suited to irrigation. The lack of
good sources of water also limits irrigation
1n many areas. Most irrigation water comes
from farm ponds, rivers, and streams, and from

wells along the Ohio and Muskingum Rivers.
The following well drained to moderately

well drained, medium-textured to moderately
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coarse textured soils that have slopes of less
than 6 percent are suitable for irrigation:
Alford, Allegheny, Ashton, Chagrin, Chili, Co-
notton, Duncannon, Gallia, Gilpin, Hackers,
Tioga, Hartshorn, Hayter, Huntington, Lakin,
Mentor, Moshannon, Nolin, Sparta, Watertown,
Wellston, and Wheeling.

The following medium-textured to fine-tex-
tured, slowly permeable soils that have slopes
of less than 6 percent can be irrigated if
good soil structure is maintained: Glenford,
Keene, Licking, Markland, Otwell, Vincent,
Woodsfield, and Zanesville.

Some sandy soils that have slopes of as
much as 12 percent can be successfully irri-
gated if erosion is controlled by mulch or by
plant cover. Some soils that have slopes of
more than 6 percent can be made suitable for
irrigation by reshaping.

If adequately drained, Fitchville, McGary,
Melvin, Newark, and Peoga soils can be irri-
gated.

Features affecting the use of soils for ir-
rigation are described in the section "Engi-
neering Interpretations' and are shown for each
soil in table 7.

Capability Grouping

Capability grouping shows, in a general way,
the suitability of soils for most kinds of
field crops. The soils are grouped according
to their limitations when used for field crops,
the risk of damage when they are used, and the
way they respond to treatment. The grouping
does not take into account major and generally
expensive landforming that would change slope,
depth, or other characteristics of the soils;
does not take into consideration possible but
unlikely major reclamation projects; and does
not apply to horticultural crops or other
crops requiring special management.

Those familiar with the capability classi-
fication can infer from it much about the be-
havior of soils when used for other purposes,
but this classification is not a substitute
for interpretations designed to show suitabil-
ity and limitations of groups of soils for
forest trees or for engineering.

In the capability system, the kinds of soil
are grouped at three levels: the capability
class, the subclass, and the unit. These
levels are described in the following para-
graphs.

CAPABILITY CLASSES, the broadest groups, are
designated by Roman numerals I through VIII.
The numerals indicate progressively greater
limitations and narrower choices for practical
use, defined as follows:

Class I soils have few limitations that re-
strict their use.

12

Class II soils have moderate limitations that
reduce the choice of plants or that require
moderate conservation practices.

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

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

Class V soils are not likely to erode but have
other limitations, impractical to remove,
that limit their use largely to pasture or
range, woodland, or wildlife.

Class VI soils have severe limitations that
make them generally unsuitable. for cultiva-
tion and 1imit their use largely to pasture
or range, woodland, or wildlife.

Class VII soils have very severe limitations
that make them unsuitable for cultivation
and that restrict their use largely to pas-
ture or range, woodland, or wildlife.

Class VIII soils and landforms have limitations
that preclude their use for commerciakl
crop production and restrict their use to
recreation, wildlife, or water supply, or
to esthetic purposes.

CAPABILITY SUBCLASSES are soil groups within
one class; they are designated by adding a
small letter e, w, s, or ¢ to the class numer-
al, for example, Ile. The letter e shows that
the main limitation is risk of erosion unless
close-growing plant cover is maintained; w
shows that water in or on the soil interferes
with plant growth or cultivation (in some soils
the wetness can be partly corrected by artifi-
cial drainage); s shows that the soil is limit-

.ed mainly because it is shallow, droughty, or

stony; and ¢, used in only some parts of the
United States, 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 sub-
classes indicated by w, s, and c, because the
soils in class V are subject to little or no
erosion, though they have other limitations
that restrict their use largely to pasture or
woodland, wildlife, or recreation.

The hazard of erosion (e) is the main limi-
tation on about 76 percent of Washington County;
wetness (w) on 6 percent; and droughtiness or
shallowness (s) on 14 percent. About 4 percent
of the acreage has no major limitation.

CAPABILITY UNITS 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 manage-
ment, and to have similar productivity and
other responses to management. Thus, the capa-
bility unit is a convenient grouping for making
many statements about management of soils. Capa-
bility units are generally designated by adding
an Arabic numeral to the subclass symbol, for
example, ITIe-3 or IIIe-2. Thus, in one symbol,



the Roman numeral designates the capability
class, or degree of limitation; the small
letter indicates the subclass, or kind of 1limi-
tation, as defined in the foregoing paragraph;
and the Arabic numeral specifically identifies
the capability unit within each subclass.

Management by Capability Units

The use and improved management of the soils
of Washington County are suggested by capabil-
ity units on the pages that follow. General
characteristics, properties, and qualities of
the soils are described, and features that
limit their use for crops and pasture are
pointed out.

In some units, one or two soils differ
slightly from the rest. For some of these
exceptions, the acreage is too small to justify
a separate capability unit. The exceptions are
noted as they relate to use and management.

Ratings for available moisture capacity ap-
ply to the typical root depths of the commonly
grown field crops, such as corn or small grain.

Because many different methods are suitable
for controlling erosion, achieving drainage, or
otherwise managing any given kind of soil, no
specific management is suggested. Additional
information concerning soil erosion control,
artificial drainage, suitable crop varieties,
or other management can be obtained from of-
fices of the Soil Conservation Service or the
Ohio Cooperative Extension Service.

The capability classification for each soil
in the county is designated in the "Guide to
Mapping Units' at the back of this publication.
Fill land, Strip mine spoil, and Urban land are
not classified.

Capability Unit I-1

This unit consists of well drained and mod-
erately well drained, level or nearly level
soils that have a silt loam surface layer.
Slopes are 0 to 2 percent. These soils occupy
stream terraces that are generally above the
flood level. Some low areas are occasionally
flooded. The soils have a deep root zone,
moderate to slow permeability, and a loamy tex-
ture throughout. Available water capacity is
high. Sandy and gravelly material is at a
depth of 48 inches or more in some soils.

These are among the best soils in the county
for farming. No features limit their use for
field crops or pasture. There is little or no
hazard of erosion under average or improved
management. Good soil structure can be main-
tained by growing crops that supply a large
amount of crop residue.

These soils are suited to all cultivated
crops and all hay or pasture plants commonly

grown in the county. Under improved management,
they are suited to cultivated crops year af§er
year. They are also well suited to irrigation
and normally have an adequate supply of water
nearby. Some are well suited to early season
planting of special crops. The soils that are
slightly acdid or neutral ordinarily require
little or no lime. Lime requirements are mod-
erate or high if the subsoil is acid.

Capability Unit Ile-1

This unit consists of well drained and mod-
erately well drained, gently sloping soils that
have a silt loam or loam surface layer. Slopes
are 2 to 6 percent., .These soils are on ridge-
tops and terraces in small areas throughout the
county. All are slightly eroded. The root
zone is moderately deep or deep. Available
water capacity ranges from low to high. Perme-
ability is mostly moderate to moderately rapid,
but in some soils it is slow. The root zomne
is medium to extremely acid unless lime has
been applied.

A moderate hazard of erosion is the main
limitation for cultivated crops. Runoff is
medium. Good tilth is difficult to maintain if
the soils are frequently cultivated. Returning
crop residue to the soil and minimizing tillage
are beneficial. The soils are subject to crust-
ing.
gThese soils are well suited to all the field
crops and the hay and pasture plants commonly
grown in the county. If well managed, they can
be cultivated frequently. The Chili and Wheel-
ing soils in this unit are suited to early
season planting and irrigation.

Capability Unit Ile-2

This unit consists of well-drained, gently
sloping soils that have a silt loam surface
layer. Slopes are 2 to 6 percent. These soils
are on high terraces and broad upland ridges
throughout the county. All are slightly eroded.
Some have a compact subsoil, or fragipan, and
some have a clayey subsoil. Permeability is
slow to moderate. The root zone is moderately
deep to deep. Reaction ranges from medium acid
to very strongly acid unless lime has been ap-
plied. The available water capacity is medium
to high. '

- A moderate hazard of erosion is the main 1lim-
itation for cultivated crops. A deep-rooted
legume is subject to frost heave. Runoff is
medium. Good tilth is difficult to maintain

if the soils are frequently cultivated. Return-
ing crop residue to the soil and minimizing
tillage are beneficial. The soils are subject
to crusting.

These soils are well suited to all field
crops and hay and pasture plants commonly grown
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in the county. If well managed, they can be
cultivated frequently.

Capability Unit ITe-3

This unit consists of moderately well
drained and well drained soils that have a silt
loam surface layer. Slopes are 2 to 6 percent.
These soils are on uplands and terraces. They
have either a fragipan or a restrictive clayey

subsoil. Permeability is mostly slow. The
root zone is moderately deep to deep. Avail-
able water capacity is mostly medium. Reaction

is medium acid to very strongly acid.

A moderate hazard of erosion is the major
limitation for row crops. Runoff is medium.
During wet periods in spring, a perched water
table causes the moderately well drained soils
to dry out more slowly than the well drained
soils. Seeps or wet spots are in places. If
tilled or grazed when wet, the soills are sus-
ceptible to surface crusting and compaction.

These soils are suited to most field crops
and the hay and pasture plants commonly grown
in the county. Under improved management, they
can be cultivated frequently.

Capability Unit IIw-1

This unit consists of somewhat poorly
drained soils that have a silt loam surface
layer. These soils are on low-lying terraces
or flood plains. They have a seasonal high
water table that results mainly from runoff and
seep water from the adjacent higher areas. They
are subject to flooding particularly in winter
and spring. Whether flooded or not, they stay
wet until late in spring or early in summer un-
less they are artificially drained. The root
zone is deep if the soils are adequately
drained. Available water capacity is high.
Permeability ranges from slow to moderate.

Wetness is the major limitation, Good soil
structure is difficult to maintain if the soils
are tilled or grazed when wet. Excess water
from adjacent slopes can be intercepted by tile
drains or by diversions. The seasonal high
water table can be lowered by tile drains if
outlets are available. There is little or no
hazard of erosion.

These soils are used mainly for pasture.
Under improved management, they can be culti-
vated year after year. If adequately drained,
they are suitable for most commonly grown field
crops and for hay or pasture plants that can
tolerate wetness. The soils should be protect-
ed by trees or grass in areas where flooding is
frequent.
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Capability Unit IIw-2

This unit consists of nearly level, well-
drained soils that have a silt loam surface
layer. Slopes are 0 to 2 percent. These soils
are on broad flood plains throughout the county
and on narrow flood plains along the smaller
streams. All are subject to flododing. Most
are light colored, but some are dark colored.
All are slightly acid to moderately alkaline
and rarely require lime. Permeability is
moderate. Most of the soils have a moderately
deep to deep root zone and a high available
water capacity. Some, however, have a shallower
root system and a medium to low available water
capacity.

Seasonal flooding is the major limitation.
The hazard of erosion-is slight. Some areas
are subject to scouring.

These soils are well suited to all the field
crops and the hay and pasture plants commonly
grown in the county. Flooding, however, limits
their use largely to summer-grown row Crops.
Under improved management, Trow crops can be
grown year after year without significantly
damaging the soil. Areas subject to frequent
flooding are better suited to trees or grass
than to row crops. The soils are well suited
to bluegrass and Ladino clover. Many areas
along the smaller streams are in permanent pas-
ture.

Capability Unit IIs-1

This unit consists of well-drained, nearly
level soils that have a loam or sandy loam sur-
face layer. Slopes are 0 to 2 percent. These
solls are on terraces mostly along the Ohio
and Muskingum Rivers. The root zone is gravel-
ly or sandy and deep.. Available water capacity
is low. Reaction is slightly to strongly acid.

The low available water capacity is the dom-
inant limitation for cultivated crops. Tilth
generally is good. The content of organic mat-
ter is low. The soils can be tilled soon after
heavy rains.

These soils are suitable for most field
crops and pasture plants commonly grown in the
county. Because they are droughty, they are
better suited to small grain than to.corn. Be-
cause they dry out and warm up quickly in
spring, they are well suited to short-season
crops and to nursery crops (fig. 4). Also,
they are well suited to irrigation. Unless
irrigated, pasture declines in summer.

Capability Unit IlIe-1

This unit consists of well-drained soils
that have a silt loam or loam surface layer.
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Figure 4.--Sparta loamy sand in foreground.
Crops.

Slopes range from 6 to 12 percent. Most of
these soils are on terraces, but some are on
alluvial fans and high bottoms. The root zone
is deep or moderately deep. The available
water capacity is mostly high, but in places is
medium to low. Permeability is moderate, but
in places is moderately rapid or rapid. Reac-
tion in the root zone is slightly acid to very
strongly acid.

The hazard of erosion is severe for culti-
vated crops. Some lower lying areas of Hackers
soil are occasionally flooded.

These soils are suited to the field crops
commonly grown in the county. Under improved
management, they can be frequently cultivated.
Irregular slopes, however, make erosion control
difficult. Part of the acreage is used for or-
chards, and part for special crops. All the
soils are well suited to native or improved
pasture.

This nearly level soil is well suited to nursery
It is also well suited to irrigation.

Capability Unit IIle-2

This unit consists of well-drained, sloping
soils that have a loam or silt loam surface lay-
er. Slopes are 6 to 12 percent. These soils
are on uplands throughout the county. They are
predominantly loamy throughout. They are under-
lain by interbedded bedrock. The root zone 1is
deep or moderately deep. The available water
capacity is medium. The surface layer is gen-
erally friable and easy to till. Permeability
is moderate or moderately rapid. Reaction is
slightly acid to very strongly acid.

A severe hazard of erosion is the major limi-
tation for cultivated crops. Maintaining fer-
tility, good tilth, and the level of organic
matter are management concerns if the soils are
frequently cultivated.
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Capability Unit IIle-3

This unit consists of well drained and mod-
erately well drained, gently sloping to sloping
soils that have a silt loam or silty clay loam
surface layer. Slopes are 2 to 12 percent.
These soils are on terraces or uplands. The
root zone is deep or moderately deep, and the
available water capacity is medium or high.
Permeability ranges from slow to moderate. Re-
action in the root zone is medium acid to very
strongly acid.

These soils are suited to the field crops
commonly grown in the county. Under improved
management, they can be cultivated frequently.
Erosion, however, is difficult to control. The
soils are well suited to native or improved
pasture.

Capability Unit ITIe-4

This unit consists of well-drained, light-
colored, sloping soils, most of which have a
silt loam or loam surface layer. Slopes are
6 to 12 percent. These soils are on uplands.
They are underlain by sandstone, siltstone, or
clay shale. The root zone is moderately deep
or deep, and the available water capacity is
low or medium. Permeability ranges from slow
to rapid. Reaction is medium acid or very
strongly acid.

A severe hazard of erosion is the major lim-
itation for cultivated crops. Runoff generally
is rapid. Most of the soils are susceptible to
crusting.

These soils are suited to all the field
crops and the hay and pasture plants commonly
grown in the county. Under improved management,
cultivated crops can be grown frequently. Ero-
sion, however, is difficult to control. The
soils are suited to bluegrass and white clover,
but are better suited to tall grasses and le-
gumes.

Capability Unit IIIe-5

The only soil in this unit is Watertown
sandy loam. Slopes are 6 to 12 percent. This
sloping soil is on terraces. The root zone is
sandy and deep, and the available water capac-
ity is low. Reaction is strongly acid to
slightly acid.

A severe hazard of erosion is the main
limitation for cultivated crops. The low
available water capacity is also a limitation.
Tilth generally is good, but the organic-matter
content is low.

This soil is suited to most field crops and
pasture plants commonly grown in the county.
Because it is droughty, it is better suited to
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county.

small grain than to corn. Because it dries out
and warms up quickly in spring, it is well suit-
ed to short-season crops. It also is well suit-
ed to irrigation. Pasture declines in summer
because the soil is droughty.

Capability Unit IIle-6

This unit consists of well drained or moder-
ately well drained, sloping soils that dominant-
ly have a silty clay loam, silt loam, or clay
surface layer. Slopes are 6 to 12 percent.
These soils are on ridgetops, high terraces,
and colluvial benches. They are underlain by
interbedded bedrock, alluvium, or lacustrine
material. All have clayey layers in the sub-
soil. . The root zone is deep or moderately deep,
and the available water capacity ranges from
medium to high. Permeability is slow to moder-
ate. Reaction generally is medium to very
strongly acid, but in places is mildly alkaline
to medium acid. '

A severe hazard of erosion is the major lim-
itation for cultivated crops. Runoff is rapid,
and all the soils are eroded. Small wet spots
in some areas are a minor limitation.

These soils are suited to improved pasture
and to most field crops commonly grown in the
They are well suited to bluegrass.
Maintaining fertility, good tilth, and the level
of organic matter are management concerns if
the soils are frequently cultivated. Some areas
are used for pasture, hay, or trees.

Capability Unit IIIw-1

This unit consists of poorly drained, nearly
level soils that have a silt loam surface layer.
These soils are on low-lying terraces or flood
plains. They have a seasonal high water table
that results mainly from runoff and seep water
from the adjacent higher areas. They are sub-
ject to flooding particularly in winter and
spring. Whether flooded or not, they stay wet
until late in spring or early in summer unless
they are artificially drained. The root zone
is moderately deep. Available water capacity
is high.

Severe wetness is the main limitation for
farming. Good soil structure is difficult to
maintain if the soils are tilled or grazed when
wet. Excess water from adjacent slopes can be
intercepted by tile drains or by diversions.
The seasonal high water table can be lowered by
tile drains if dutlets are available. There is
little or no hazard of erosion.

These soils are used mainly for pasture.
Under improved management, they can be culti-
vated year after year. If adequately drained,
they are suited to most commonly grown field
crops and hay or pasture plants. In areas where
flooding is frequent, the soils should be pro-
tected by trees or grass.



Capability Unit IIIs-1

This unit consists of well-drained, nearly
level to sloping soils that have a sandy or
gravelly surface layer. Slopes are 0 to 12
percent. These soils are on terraces mostly
along the Ohio and Muskingum Rivers. The root
zone is gravelly and deep to moderately deep.
The available water capacity is low. Reaction
is very strongly acid to slightly acid.

The low available water capacity is the
main limitation for cultivated crops. The
hazard of erosion under average or improved
management is slight. Tilth is generally good,
though the organic-matter content is low. Some
soils are subject to soil blowing. -

These soils are suited to most field crops
and pasture plants commonly grown in the county.
Because they are droughty, they are better
suited to small grain than to corn. Because
they dry out and warm up quickly in spring,
they are well suited to short-season crops.
They also are well suited to irrigation. Un-
less irrigated, pasture declines in summer.

Capability Unit IVe-1

This unit consists of moderately steep,
well-drained soils that have a loam, silt loam,
or loamy fine sand surface layer. Slopes are
10 to 20 percent. These soils are on uplands
and terraces. They are underlain by siltstone,
shale, sandstone, or lacustrine material. The
root zone is moderately deep or deep, and the
available water capacity is low to high. Per-
meability is moderate to rapid. The root zone
is strongly acid to very strongly acid, and.
the lime requirement is moderate to high.

A severe hazard of erosion is the main lim-
itation for cultivated crops. Runoff is very
rapid. Maintaining fertility, good tilth, and
the level of organic matter are management con-
cerns in cultivated areas.

The soils are suited to all the field crops
and the hay and pasture plants commonly grown
in the county. Under improved management,
they are suited to occasional cultivation.

More than occasional cultivation commonly re-
sults in excessive erosion,.

Capability Unit IVe-2

This unit consists of well-drained, moder-
ately steep to steep soils, most of which have
a gravelly or channery loam surface layer.
Slopes are 12 to 25 percent. These soils are
on terraces and uplands throughout the county.
The root zone is deep or moderately deep and is
gravelly, sandy, or channery. Available water
capacity is generally low or medium, but in

places is high. Reaction ranges from mildly
alkaline to very strongly acid.

A severe erosion hazard is the main limita-
tion for cultivated crops. Tilth is generally
good, but the organic-matter content is low.

These soils are suited to pasture plants
commonly grown in the county. Pasture declines
during the dryer summer months. A small grain
can be grown occasionally.

Capability Unit IVe-3

This unit consists of moderately steep, well-
drained soils that dominantly have a loam or
silt loam surface layer. Slopes are 12 to 18
percent. These soils are on uplands. Some
have a clayey subsoil. All are underlain by
siltstone, shale, clay shale, or sandstone.

The root zone is moderately deep or deep, and
the available water capacity is medium to low.
Permeability ranges from rapid to slow. The
root zone is medium to extremely acid in most
places, and the lime requirement is moderate to
high.

A severe erosion hazard is the main limita-
tion for cultivated crops. Runoff is very
rapid. Maintaining fertility, good tilth, and
the level of organic matter are management con-
cerns if the soils are cultivated. These soils
are more droughty than other soils on uplands.

The soils are suited to all the field crops
and the hay and pasture plants commonly grown
in the county. Under improved management, they
are suited to occasional cultivation. More
than occasional cultivation commonly results in
excessive erosion.

Capability Unit IVe-4

This unit consists of steep, well-drained
soils, most of which have a loam or silt loam
surface layer. Slopes are 18 to 25 percent.
These soils are on uplands. They are underlain
by stratified bedrock. The root zone is mostly
moderately deep to deep, and the available mois-
ture capacity is medium to low. Permeability
ranges from slow to rapid. The root zone is
medium acid to extremely acid, and the lime re-
quirement is moderate to high,

A severe erosion hazard is the main limita-
tion for cultivated crops. Runoff is very
rapid. Maintaining fertility, good tilth, and
the level of organic matter are management con-
cerns if the soils are cultivated.

These soils are suited to all the field
crops and the hay and pasture plants commonly
grown in the county. Under improved management,
they are suited to occasional cultivation. More
than occasional cultivation commonly results in
excessive erosion.
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Capability Unit IVe-5

This unit consists mostly of moderately
.steep, well-drained soils that dominantly
have a clay, silty clay loam, or silt loam
surface layer. Slopes are 12 to 18 percent.
These soils are on terraces, uplands, and col-
luvial slopes. They are dominantly loamy, but
are clayey in the lower part of the subsoil.
Some have a.very firm, compact fragipan in the
subsoil, at a depth of about 24 inches. The
pan and the clayey subsoil restrict water
movement. Interbedded bedrock underlies the
soils on uplands. The root zone is moderately
deep to deep in most soils. Available water
capacity is medium to high. Permeability is
mostly slow, but in places is moderately slow
or moderate. The soils that have a fragipan
also have a perched water table above the pan
during extended wet periods, particularly in
winter and spring. Reaction is mildly alkaline
to very strongly acid.

A severe erosion hazard is the major limita-
tion for cultivated crops. Maintaining ferti-
lity, good tilth, and the level of organic mat-
ter is important if the soils are cultivated.

These soils are suited to most of the field
crops and the hay and pasture plants commonly
grown in the county. Good stands of a deep-
rooted crop, such as alfalfa, are difficult to
maintain in long rotations on some soils.

Under improved management, the soils are suited
to occasional cultivation. More than occasion-
al cultivation commonly results in excessive
erosion. The small seep spots can normally be
drained by random tile. ’

Capability Unit VIie-1

This unit consists of moderately steep to
very steep, well-drained soils. Slopes are 12
to 35 percent. These soils are on uplands.
They are underlain by siltstone, sandstone, or
clay shale. Most are loamy throughout. Some
have a clayey subscil. The root zone is moder-
ately deep to deep. Available water capacity
is mostly low or medium. Permeability is dom-
inantly moderate, but ranges from slow to ra-
pid. Runoff is rapid to very rapid in winter
and early in spring when the soils are wet.

Erosion is a severe hazard. Unless protec-
tive cover is maintained, the soils are gener-
ally not suitable for cultivation. Also, they
are droughty during periods of limited rain-
fall.

These soils are suited to permanent pasture
or woodland. Overgrazing, grazing when the
soils are wet, and failing to maintain a high
level of fertility result in poor growth of
hay and pasture plants. Under improved manage-
ment, these soils produce satisfactory forage.
Seep spots in some areas provide sufficient
water for the development of springs.
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Capability Unit VIe-2

This unit consists of well drained, moder-
ately steep to very steep soils. Slopes are
12 to 35 percent. These soils are on upland
hillsides, benches, and colluvial slopes.

Most have a clayey subsoil. Permeability is
mostly moderately slow to slow. The root zone
is moderately deep to deep, and the available
water capacity is mostly medium to high.

Runoff is very rapid during winter and
spring when the soils are likely to be saturat-
ed. Consequently, erosion is a severe hazard
unless a thick protective plant cover is main-
tained. The soils in some areas are subject
to cracking and slippage.

In most places the soils are not suited to
cultivated crops because the risk of erosion
is too great. They are, however, well suited
to permanent hay or pasture. The soils on
benches are suited to more intensive use. Seep
spots are common. Some provide enough water
for the development of springs.

Capability unit VIe-3

This unit consists of well-drained, very
steep soils. Slopes are 25 to 35 percent.
These soils are on upland hillsides. All have
a clayey subsoil. Permeability is mostly mod-
erately slow to slow. The root zone is moder-
ately deep to deep. 'The available water
capacity is mostly medium, but ranges from low
to high.

Runoff is very rapid during winter and
spring when the soils are likely to be saturat-
ed. Consequently, erosion is a severe hazard
unless a thick protective plant cover is main-
tained. The soils in some areas are subject
to cracking and slippage.

In most places the soils are not suited to
cultivated crops because the risk of erosion
is too great. They are, however, well suited
to permanent hay or pasture. Some are well
suited to alfalfa and tall-grass pasture. The
more acid soils require large amounts of lime.
Seep spots are common. Some provide enough
water for the development of springs.

Capability Unit VIIe-1

This unit consists of well-drained, steep
or very steep soils. Slopes are 18 to 70 per-
cent. These soils are on uplands or terraces.
Some are severely eroded. The texture, the
depth, and the kinds of underlying bedrock or
lacustrine material vary. In most places the
root zone is moderately deep or deep, and the
available water capacity is medium. Runoff is
very rapid in most areas.



.The slope and the severe erosion hazard are
the major limitations. The use of machinery
is limited mostly by slope, but also by land-
slips and seep spots. Most of the acreage
that has been cleared of trees and tilled ex-
cessively or otherwise poorly managed is erod-
ed.,

These soils are suited to a permanent plant
cover, either grass or trees. Some areas have
been planted to trees. Others have been left
idle, and natural vegetation has satisfactori-
ly checked active erosion. This vegetation
generally is a combination of broomsedge,
povertygrass, and native trees. The tree
species are commonly undesirable, but there
are good stands of Virginia pine in some areas.
The warmer slopes generally face southeast to
west. Improved management is required if pas-
ture is renovated.

Capability Unit VIIe-2

This unit consists of well-drained, steep
to very steep soils on uplands. Slopes are 25
to 70 percent. Benches are common in some
areas. Some soils are severely eroded. The
texture and depth of the soils and the kinds
of underlying bedrock vary. In most places
the root zone is moderately deep to deep, and
the available water capacity is medium. Run-
off is very rapid in most areas.

The slope and the severe erosion hazard are
the major limitations. The use of machinery
is limited mostly by slope, but also by land-
slips and seep spots. The less steep benches
are accessible to machinery. Most of the acre-
age that has been cleared of trees and tilled
excessively or otherwise poorly managed is
eroded.

These soils are suited to permanent plant
cover, either grass or trees. Some areas have
been planted to trees. Others have been left
idle, and natural vegetation has satisfactori-
ly checked active erosion. This vegetation
generally is a combination of broomsedge, pov-
ertygrass, and native trees. The tree spe-
cies are commonly undesirable, but there are
good stands of Virginia pine in some areas.
The warmer slopes generally face southeast to
west. Improved management is required if pas-
ture is renovated.

Capability Unit VIIs-1

This unit consists of well-drained, steep
to very steep, very stony or bouldery soils.
Slopes are 18 to 70 percent. These soils are
on uplands. They include all of the stony or
bouldery soils in the county. Most have a mod-
erately deep or deep root zone, a medium to
low available water capacity, and a mildly
alkaline to extremely acid reaction.

The stones and the slope are the major limi-
tations. Erosion is a hazard unless a thick
plant cover is maintained.

These soils have very limited use for pas-
ture. They are used mostly for woodland. The
stones and the very steep slopes hinder log-

ging.

Estimated Yields

Table 1 shows, for most of the soils in the
county, the estimated average acre yields of
principal crops. The yields are the averages
of those expected over a period of several
years under two levels of management. Table 2.
shows estimated yields for special crops. These
yields are averages of those expected over a
period of several years under intensive manage-
ment. ‘

Figures in columns A in table 1 represent
yields obtained under improved management.
Those in columns B are the yields obtained
under intensive management. Under intensive
management- -

1. The intake of water and the water-holding
capacity of the soils are increased. Ex-
cess water is disposed of by appropriate
means.

Erosion is controlled.

Suitable methods of plowing, preparing

the seedbed, and cultivating are used.

4. Weeds, diseases, and insects are control-
led. .

5. Fertility is maintained at the highest
level. Lime and fertilizer are applied
according to needs of the soil and crop.
Trace elements are applied if needed.

6. Crop varieties that are suited to the
soil are selected.

7. All fieldwork is done at the proper time
and in the proper way.

(VLI oS

Improved management includes some, but not
all, of the practices listed under intensive
management., It also includes some practices
that are not adequate for the needs of the
crops.

The yields shown in table 1 do not apply to
a specific field for any particular year be-
cause the soils vary from place to place, man-
agement practices vary from farm to farm, and
weather conditions vary from year to year.

They are intended only as a guide that shows
the relative productivity of the soils, the re-
sponse of soils to management, and the rela-
tionship of soils to each other.

The estimates are based primarily on infor-
mation obtained from farmers and on observa-
tions and field trials made by the county agent
and district conservationists of the Soil Con-
servation Service. They are also based on
experiments made by the Ohio Agricultural
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TABLE 1.--ESTIMATED AVERAGE YIELDS PER ACRE OF PRINCIPAL CROPS UNDER TWO LEVELS OF MANAGEMENT

Bhﬂy arable soils are listed]

Grass-legume
Soil Corn Wheat Oats hay
A B A B A B A B
Bu Bu| Bu Bu | Bu Bu | Tons Tons
Alford silt loam, 2 to 6 percent slopes-------- 75 110 | 30 45 51 63 3.2 4.5
Alford silt loam, 6 to 12 percent slopes------- 70 100 | 25 44 45 60 3.0 4.3
Allegheny silt loam, 2 to 6 percent slopes----- 75 110 | 35 45 50 65 2.9 4.0
Allegheny silt loam, 6 to 12 percent slopes---- 70 100 | 30 40 45 60 2.7 3.8
Allegheny silt loam, 12 to 18 percent slopes--- | 60 80 | 25 35 40 55 2.4 3.5
Ashton silt loam, 0 to 2 percent slopes-------- 95 130 | 35 50 55 67 3.5 5.0
Ashton silt loam, 2 to 6 percent slopes-------- 88 130 | 35 50 55 67 3.5 5.0
Belpre clay, 6 to 12 percent slopes------------ 65 95 [ 21 34 44 56 3.2 4.5
Belpre clay, 12 to 18 percent slopes----------- 60 90 | 18 30 40 52 2.9 4.2
Belpre clay, 18 to 25 percent slopes----------- 50 70 | 14 26 30 42 2.5 3.8
Brookside silty clay loam, 6 to 12 percent
$10pesS------=---------------c-e--o-eoeoooooos 65 95 | 22 38 45 60 3.2 4.5
Brookside silty clay ‘loam, 12 to 18 percent
$10pes=-----------s-emmmmmo-e--oono—----oooo 60 90 | 20 35 40 55 2.9 4.2
Brookside silty clay loam, 18 to 25 percent
SLlopesS----------"---s----e---------e--oo-eso- 50 70 | 18 33 35 50 2.5 3.8
Chagrin silt loam--------- B et 85 120 | 26 42 45 69 3.0 4.5
Chili loam, 0 to 2 percent slopes-------------- 80 115 | 26 40 49 75 3.2 4.5
Chili loam, 2 to 6 percent slopes-------------- 75 110 | 24 37 47 73 3.1 4.4
Chili loam, 6 to 12 percent slopes------------- 70 90 | 22 34 45 71 2.9 4.2
Clymer silt loam, 6 to 12 percent slopes------- 55 100 | 20 38 43 55 2.9 4.0
Clymer silt loam, 12 to 18 percent slopes------ 50 S0 18 36 41 53 2.6 3.7
Conotton gravelly loam, 1 to 6 percent slopes-- 60 851 26 38 55 75 2.3 3.6
Conotton-Chili gravelly loams, 18 to 25 per-
cent slopes-------------------------s-c-oo-oo- 35 50| 16 28 19 33 1.8 3.1
Dekalb loam, 6 to 12 percent slopes------------ 45 75| 22 34 43 60 2.5 3.0
Dekalb loam, 12 to 18 percent slopes----------- 40 70 | 20 32 38 55 2.2 2.7
Dekalb loam, 18 to 25 percent slopes----------- 35 60 | 15 27 30 45 1.8 2.3
Duncannon silt loam, 2 to 6 percent slopes----- 73 105 | 30 50 50 65 3.2 4.5
Duncannon silt loam, 6 to 12 percent slopes---- 65 95 | 25 44 45 60 3.0 4.3
Duncannon-Lakin complex, 12 to 18 percent
S1OpEeS-=--=--r---scs-o oS- —eemmmooo 50 70 | 20 38 39 57 2.7 4.0
Duncannon-Lakin complex, 18 to 25 percent
$10peS------m--mmmom-occooo oo oo 45 60 [ 18 35 35 54 2.3 3.6
Elba-Belpre complex, 12 to 18 percent slopes--- 60 90 | 18 27 35 50 3.2 4.5
Elba-Belpre complex, 18 to 25 percent slopes--- 50 ‘90 | 15 24 28 40 2.9 4.2
Gallia silt loam, 2 to 6 percent slopes-------- 75 115t 35 42 52 68 | 2.9 4.0
Gallia silt loam, 6 to 12 percent slopes------- 70 100 | 30 38 48 63 2.7 3.8
Gallia silt loam, 12 to 18 percent slopes------ 60 80 | 25 34 43 58 2.4 3.5
Gilpin silt loam, 2 to 6 percent slopes-------- 55 90 | 24 42 47 60 2.0 3.0
Gilpin silt loam, 6 to 12 percent slopes------- 50 80 | 22 38 43 55 1.8 2.8
Gilpin silt loam, 12 to 18 percent slopes------ 43 75 1 20 36 41 50 1.6 2.6
Gilpin silt loam, 18 to 25 percent slopes------ 35 70 | 18 34 39 45 1.2 2.2
Gilpin-Summitville-Upshur complex, 6 to 12
percent slopes------------=-----s-------oco-- 50 85 | 19 35 35 45 2.6 3.8
Gilpin-Summitville-Upshur complex, 12 to 18
percent slopes----------------c---c-----c------ 45 80 | 15 30 25 35 2.4 3.6
Gilpin-Summitville-Upshur complex, 18 to 25
percent slopes------------c---c--------oeomoo- 40 75 | 13 25 20 30 2.1 3.3
Glenford silt loam, 0 to 2 percent slopes------ 80 120 | 26 42 50 73 3.2 4.2
Glenford silt loam, 2 to 6 percent slopes------ 78 115 | 24 40 45 71 3.2 4.2
Hackers silt loam, 0 to 2 percent slopes------- 80 120 | 24 36 50 70 3.0 4.3
Hackers silt loam, 2 to 6 percent slopes------- 78 115 | 22 34 45 70 3.0 4.3
Hackers silt loam, 6 to 12 percent slopes------ 70 90 | 20 32 40 60 2.8 4.1
Hartshorn silt loam----------------“----------- 70 105 | 26 32 39 59 2.7 4.2
Hayter loam, 2 to 6 percent slopes------------- 70 105 | 22 38 45 65 2.9 4.0
Hayter loam, 6 to 12 percent slopes------------ 60 90 ¢ 20 36 43 63 2.8 3.9
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TABLE 1.--ESTIMATED AVERAGE YIELDS PER ACRE OF PRINCIPAL CRCPS UNDER TWO LEVELS OF MANAGEMENT--Cont.

Grass~legume
Soil Corn Wheat Oats hay
A B A B A B A B
Bu Bu| Bu Bu | Bu Bu | Tons: Tons
Hayter loam, 12 to 18 percent slopes---------- 50 70 18 34 41 61 2.5 3.6
Hayter loam, 18 to 25 percent slopes---------- 40 65 16 32 39 59 2.2 3.3
Hayter-Vandalia channery loams, 12 to 25
percent slopesS-------r-cemocomocmeocanao 55 77 16 32 39 59 2.3 3.5
Huntington silt loam-------v----ce-c-mmouocanann 95| 130 30 46 45 73 3.3 4.8
Keene silt loam, 2 to 6 percent slopes-------- 55 90 24 40 47 59 2.6 3.8
Keene silt loam, 6 to 12 percent slopes------- 50 80 22 38 45 57 2.5 3.7
Lakin loamy fine sand, 3 to 12 percent slopes- 50 80 16 26 16 33 1.8 2.8
Lakin loamy .fine sand, 12 to 18 percent
S1OPES--- - mm e e e e 40 70 11 19 13 29 1.4 2.4
Licking silt loam, 2 to 6 percent slopes------ 70| 110 22 36 43 65 2.9 4.0
Licking silt loam, 6 to 12 percent slopes----- 65| 105 20 34 39 60 2.8 3.9
Licking silt loam, 12 to 18 percent slopes---- S5 75 14 29 29 48 2.6 3.7
Lowell-Upshur complex, 6 to 12 percent slopes- 65 95 23 36 47 60 2.9 4.0
Lowell-Upshur complex, 12 to 18 percent
S1OpES---- - mm e e 60 90 20 33 33 44 2.8 3.9
Lowell-Upshur complex, 18 to 25 percent
SlopeS------- - e oo 50 70 14 27 25 36 2.5 3.6
Markland silt loam, 2 to 6 percent slopes----- 70 | 110 29 42 42 60 2.9 4.0
Markland silt loam, 6 to 12 percent slopes---- 65 | 105 27 40 40 58 2.8 3.9
Markland silt loam, 12 to 18 percent slopes,
moderately eroded-----------c-----oomaoan 55 75 22 33 30 45 2.6 3.7
McGary silt loam, 0 to 2 percent slopes------- 55 75 22 38 45 70 2.5 3.5
Melvin silt loam---------------c-c-vormuun 50 70 18 30 35 55 2.2 3.2
Mentor silt loam, 0 to 2 percent slopes------- 80 | 120 26 40 46 73 3.2 4.5
Mentor silt loam, 2 to 6 percent slopes------- 78 | 115 24 38 45 71 3.2 4.5
Mentor silt loam, 6 to 12 percent slopes------ 75 | 110 22 36 43 69 3.0 4.3
Moshannon silt loam--------------------------- 80 | 120 28 46 45 69 2.8 4.3
Newark silt loam--------=--------------------- 551105 22 40 39 59 2.5 3.5
Nolin silt loam---------~------c-®comoo-o 85 | 120 22 40 45 65 3.0 4.5
Otwell silt loam, 2 to 6 percent slopes------- 70 | 110 22 38 45 65 2.9 4.0
Otwell silt loam, 6 to 12 percent slopes------ 65 | 100 20 36 43 63 2.8 3.9
Otwell-Vincent silt loams, 2 to 6 percent
slopes------------ R R 73 1115 22 38 45 65 2.9 4.0
Otwell-Vincent silt loams, 6 to 12 percent
SlopeS----m e e 68 | 105 20 36 43 63 2.8 3.9
Peoga silt loam------------“--“-“-“-- o 50 70 22 30 35 57 2.5 3.5
Sparta loamy sand, 0 to 6 percent slopes------ 70 | 100 25 37 30 40 2.7 3.6
Summitville silt loam, 10 to 20 percent
SlOPEeS - -t 45 80 22 28 39 55 2.4 3.7
Taggart silt loam, 0 to 2 percent slopes------ 55 75 22 36 41 69 2.5 3.5
Tioga fine sandy loam----------cccooomoooonann 75 [ 110 20 32 43 56 2.5 4.0
Upshur silty clay loam, 2 to 6 percent
SlopeS-----mmmmme e e 50 80 20 33 40 56 2.6 3.8
Upshur silty clay loam, 6 to 12 percent
SlOpeS === m s e 45 75 17 30 34 50 2.5 3.7
Upshur silty clay loam, 12 to 18 percent
SlopesS---- - 35 63 15 28 30 46 2.3 3.5
Upshur silty clay loam, 18 to 25 percent
S1OPES-----mm e e e 30 55 12 22 24 1 40 2.0 3.2
Vandalia silty clay loam, 6 to 12 percent
SlOpeS-~-- - 55 80 20 36 45 60 2.6 3.8
Vandalia silty clay loam, 12 to 18 percent
S1OpES----- oo 45 75 18 34 40 55 2.4 3.6
Vandalia silty clay loam, 18 to 25 percent
S1OpeS-----mme e e 40 65 16 32 35 45 2.1 3.3
Vincent silt loam, 2 to 6 percent slopes------ 75 |115 30 40 55 77 2.9 4.0
Vincent silt loam, 6 to 12 percent slopes----- 70 95 26 36 50 73 2.8 3.9
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TABLE 1.--ESTIMATED AVERAGE YIELDS PER ACRE OF PRINCIPAL CROPS UNDER TWO LEVELS OF MANAGEMENT--Cont.

Grass-legume
Soil Corn Wheat Oats hay
A B A B A B |} A B
Bu Bu Bu Bu Bu Bu Tons Tons
Vincent silt loam, 12 to 18 percent slopes---- 60 80 22 32 40 65 2.6 3.7
Watertown gravelly loamy sand, 2 to 6 percent
S1OpEeS-----=--s=-=------=----------s-oooooo- 65 85 14 25 21 35 2.0 3.3
Watertown sandy loam, 0 to 2 percent slopes--- 75 95 18 28 25 40 2.3 3.6
Watertown sandy loam, 2 to 6 percent slopes--- 70 90 16 26 23 37 2.3 3.6
Watertown sandy loam, 6 to 12 percent slopes-- S5 80 14 26 19 34 2.0 3.3
Wellston silt loam, 2 to 6 percent slopes----- 60 | 100 22 40 45 57 2.6 3.8
Wellston silt loam, 6 to 12 percent slopes---- 55 90 20 38 40 50 2.5 3.7
Wellston silt loam, 12 to 18 percent
S1OpeS--=--=-=------------sse----oeooooooo-s- 50 75 18 35 35 47 2.2 3.4
Wheeling silt loam, 0 to 2 percent slopes----- 80 {120 30 42 50 83 3.2 4.5
Wheeling silt loam, 2 to 6 percent slopes----- 78 | 115 28 40 45 71 3.2 4.5
Wheeling silt loam, 6 to 12 percent slopes---- 75 | 100 26 38 40 65 3.1 4.4
Wheeling silt loam, 12 to 18 percent slopes--- 70 90 24 36 35 60 2.8 4.1
Woodsfield silt loam, 2 to 6 percent slopes--- 60 85 26 40 47 59 2.6 3.8
Woodsfield silt loam, 6 to 12 percent
$lopes------==----------------e-----e--oooo- 55 80 22 36 43 55 2.5 3.7
Woodsfield silt loam, 12 to 18 percent
slopes-=----=---------------s-------o-oo-ooo- 45 65 19 30 39 51 2.2 3.4
Woodsfield-Zanesville silt loams, 2 to 6
percent slopes----------=--c-------o-me-oooo- 60 85 23 38 45 57 2.6 3.8
Woodsfield-Zanesville silt loams, 6 to 12
percent slopes-------=-=------=-=-----co--oo-o- : 55 80 19 35 41 53 2.5 3.7
Woodsfield-Zanesville silt loams, 12 to 18
percent slopes----=----c----------s----e-oo- 45 65 15 28 37 49 2.2 3.4
Zanesville silt loam, 2 to 6 percent slopes--- 60 85 24 40 45 57 2.4 3.6
Zanesville silt loam, 6 to 12 percent slopes-- 55 80 22 38 40 50 2.4 3.6
Zanesville silt loam, 12 to 18 percent
slopes--=----=-----c------e-emo-oomoooo-o-o-o- 45 70 20 35 35 47 2.3 3.5

TABLE 2.--ESTIMATED AVERAGE YIELDS PER ACRE OF SPECIAL CROPS, ON SELECTED SOILS,
UNDER HIGH LEVEL MANAGEMENT

[bnly selected soils are listed. Dashes in table 2 indicate the crop is not grown on the
specified soil]

Soil Peppers | Tomatoes | Potatoes Cabbage Sweet corn
Bu Lbs Cwt Crates Doz

Alford silt loam, 2 to 6 percent slopes- 430 23,000 190 410 1,450
Allegheny silt loam, 2 to 6 percent

SlopesS-=---=---=--=-c--------------oooo- 410 22,000 190 340 1,300
Ashton silt loam, 0 to Z percent

slopes--------=----"------------------ 460 30,000 220 500 1,500
Ashton silt loam, 2 to 6 percent

slopes-----=--=---=----------c-------- 450 28,000 210 470 1,450
Chagrin silt loam-----------------==---- 450 28,000 210 310 1,100
Chili loam, 0 to 2 percent slopes------- 500 20,000 210 280 1,200
Chili loam, 2 to 6 percent slopes------- 450 17,500 190 280 1,000
Conotton gravelly loam, 1 to 6 percent

$1lopes---=---=-=---------------------- 360 15,000 210 370 625
Duncannon silt loam, 2 to 6 percent

slopes=~----------------s-------omo--o- 425 23,000 190 340 1,050
Gallia silt loam, 2 to 6 percent slopes- 410 22,000 190 300 850
Gilpin silt loam, 2 to 6 percent slopes- 410 22,000 --- 310 1,300
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TABLE 2.--ESTIMATED AVERAGE YIELDS PER ACRE OF SPECIAL CROPS, ON SELECTED SOILS

UNDER HIGH LEVEL MANAGEMENT--Cont.

Soil Peppers| Tomatoes | Potatoes Cabbage Sweet corn
Bu Lbs Cwt Crates Doz

Glenford silt loam, 0 to 2 percent

Slopes--------=-------e----r--cr--o--- 420 24,000 190 380 1,400
Glenford silt loam, 2 to 6 percent

slopes--------=c-------o---o-ooooo-o- - 410 22,000 190 340 1,300
Hackers silt loam, 0 to 2 percent

S1opes----==--------s----o-o---o- oo 420 24,000 190 380 1,400
Hackers silt loam, 2 to 6 percent

slopes---------------c-c-co---o--oo--~ 410 22,000 190 340 1,300
Hartshorn silt loam--------------------- 390 20,000 170 280 700
Hayter loam, 2 to 6 percent slopes------ 400 21,000 180 310 1,100
Huntington silt loam-------------------- 460 30,000 220 310 1,200
Keene silt loam, 6 to 12 percent slopes- 400 21,000 --- 310 1,300
Lakin loamy sand, 3 to 12 percent

slopes-=-----=------------------o----- 380 16,000 --- 260 675
Licking silt loam, 2 to 6 percent

Slopes----------- - - -mrmocc-eeooo- 410 22,000 --- 340 1,300
Markland silt loam, 2 to 6 percent

slopes--------""---s--s-s-----------o- 400 21,000 --- 310 1,100
Mentor silt loam, 0 to 2 percent slopes- 440 27,000 200 390 1,200
Moshannon silt loam------------w--m----nu- 420 25,000 190 300 850
Nolin silt loam------=--=~-=cc---------- 450 28,000 210 310 1,000
Otwell silt loam, 2 to 6 percent slopes- 420 24,000 150 380 1,400
Otwell-Vincent silt loams, 2 to 6

percent slopes------------------------ 400 21,000 120 310 1,100
Sparta IToamy sand, 0 to 6 percent

slopes------=--m=---------c-ooo- R e 400 18,000 150 290 700
Taggart silt loam, 0 to 2 percent

slopes---=----=--“----“---------------- 390 20,000 --- 280 1,100
Tioga fine sandy loam------------------- 390 20,000 170 280 725
Vincent silt loam, 2 to 6 percent

slopes---=-------s-cecmme e m o 410 22,000 190 340 1,300
Watertown gravelly loamy sand, 2 to 6

percent slopes--=-----=--~--o---o--- - 380 23,000 190 260 800
Watertown sandy loam, 0 to 2 percent

slopes------~-=------------om-oomoo o 400 17,000 200 290 900
Watertown sandy loam, 2 to 6 percent

slopes--=--=-=-=----“"--c--------------- 390 16,000 200 280 850
Wellston silt loam, 2 to 6 percent

Slopes----r--mmmmr e 410 22,000 190 340 1,300
Wheeling silt loam, 0:to 2 percent

slopes-------------------e--o-oocooo-- 440 27,000 200 380 1,200
Wheeling silt loam, 2 to 6 percent

slopes-----------=~“--“~-------------- 430 26,000 200 310 1,100
Woodsfield silt loam, 2 to 6 percent

slopes---«===-------------cr-mcoo - 400 21,000 120 310 1,300
Woodsfield-Zanesville silt loams, 2 to

6 percent slopes----------«-e---co---- 400 21,000 120 310 1,300
Zanesville silt loam, 2 to 6 percent

SlopeS====--------------c-ccooooo-oo-- 400 21,000 120 310 1,100
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Research and Development Center and on field
observations made by members of the soil
survey party.

Woodlandl

Approximately 60 percent of Washington
County is wooded. More than 90 percent of the
wooded acreage consists of privately owned
stands and farm woodlots (fig. 5). The most
extensive wooded areas are in the eastern part
of the county, where more than 16,000 acres is
in the Wayne National Forest.

The woodland is largely mixed hardwoods
dominated by oak (fig. 6). About 11,000 acres
of former farmland is predominantly Virginia
pine. Most of the wooded acreage is on steep
and very steep slopes where the dominant soils
formed in material weathered from the under-
lying siltstone, shale, and sandstone. Fewer
trees grow on the colluvial foot slopes at the
base of very steep slopes, and still fewer on
ridgetops and high terraces, all of which are

1/

— A. N. Quam, woodland conservationist, SCS,
helped prepare this section.

| ¥

g

A

-understocked stands of mature trees.

e T

55 i aopyns
AT

'1-
e P
y

Figure 5.--Left:
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Yellow-poplar on a Duncannon soil.

suited to farming. Very little woodland remains
on low terraces and bottom land. These areas
are used dintensively for farming and for indus-
trial and urban purposes. The wooded acreage
has increased in recent years particularly in
areas where the topography is steep and the
soils formed in the underlying bedrock. In
these areas crop productivity is low. Farms
have been abandoned and are reverting to wood-
land.

In places the woodland shows the result of
abuse and neglect. Heavy cutting without plan-
ning for future timber crops has resulted in
High
grading has continually removed the best trees
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 maple now occupy thousands of acres
where yellow-poplar, oak, and sugar maple once
grew. Grazing livestock has destroyed leaf
litter and desirable young trees, damaged roots,
and packed the soil. Good management, in time,
can restore this woodland to a higher level of
production.

Potential productivity for selected species
is shown in table 3. The only limitation is
on the very steep and stony soils where the
use of mechanized equipment is limited.

Natural stand of eastern redcedar
on an Upshur soil that is no longer used for crops.

Right:
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Figure 6.--Young stand of red and white oak on Upshur soils.

Soils differ greatly in productivity for
woodland. The factors influencing tree growth
differ somewhat from those influencing annual
crops or pasture. The capacity of & soil to
supply moisture, for example, is most impor-
tant in tree growth. The available water ca-
pacity of a soil is influenced by depth, tex-
ture, permeability, and internal drainage.

The direction of exposure, or aspect, and the

position of the soil on the landscape are also
important. Other properties to be considered

in evaluating a soil for woodland are the per-
cent of slope, the degree of past erosion, the
acidity, and the fertility.

Aspect is the compass direction toward
which the slope faces. Trees grow better and
s0il moisture is more abundant on north and
east aspects. Some of the factors that make
south and west aspects less suitable are high-
er soil temperature as a result of more direct
sunrays, high evaporation by prevailing winds,
earlier melting of snow, and more freezing and
thawing.

The position of the soil on the landscape
is important in determining moisture supply

for tree growth. Soil moisture increases as
elevation decreases., On the lower part of
slopes the soils are generally deeper than on
the upper part, the loss of soil moisture by
evaporation is less, and the soil temperature
is somewhat lower.

Steepness of slope is an important factor
in woodland management. Steep slopes present
serious equipment limitations. As the percent
of slope increases, the rate of water infil-
tration decreases and the rate of runoff and
the hazard of erosion increase.

Erosion reduces the volume of soil available
for water storage. Severe erosion removes the
protective surface layer and exposes the less
increasing runoff and porous subsoil, thus
lowering the water-intake rate. Both tree
growth and natural reseeding are adversely
affected.

Soil reaction and fertility influence the
growth and adaption of different kinds of trees.
For example, black walnut trees do better on
such soils as Huntington and Brookside, which
have natural lime in. all or part of the root
zone. Fertility is not a major factor in tree
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TABLE 3.--

Potential productivity Management
Woodland
group Estimated Erosion Equipment Seedling
Species site Rating hazard limitations mortality
index 1/
Group lol. Upland oakS-----= 85+ |[Good-------- Slight------- Slight-e-eocmenann Slight------om-
Yellow-poplar---- 95+
Group lo2. Yellow-poplar---- 95+ Goodw=mm=me= Slight------- Slight--=--cec-u- Slight---e----
Group lrl. Upland oaks------ 85+ Good-==mmm=- Moderate----- Moderatesweane—n- Slight--=---=-
Yellow-poplar---- 95+
Group 2ol. Upland ocaks-~---- 75-85 Goodm====n=- Slight------- Slight------=----~ Slight--------
Yellow-poplar----| 85-95
Group 2rl. Upland oaks------ 75-85 Good--==-=-=--- Slight--~---- Moderatemmmwm=a=- Slight----=w--
Yellow-poplar----| 85-95
Group 2cl. Upland oaks~----- 75-85 Good---=-=---~ Slight------- Moderate---------| Slight-ceeecn--
Yellow-poplar----| 85-95
Group 202. Upland oakS--w=w-= 75-85 Good--=coem- Severe------- Severee-eeemceeen Moderate-mem--
Yellow-poplar----l 85-95
Group 2wl. Upland caks------ 75-85 Good-==cn--- Slight-------4 Severe-----mmman- Severe-----aa-
Group 2w2. Upland oaks------ 75-85 Good====vmnr- Moderate----- Moderate-—-=wea-- Moderaté------
Yellow-poplar----{ 85-95
Group 2x1. Upland oakSe---n- 75-85 Good-=--=--=- Moderate----- Severe-mmmmmmmcn- Slight-----mn-
Yellow-poplar----! 85-95
Group 3ol. Upland oaks------ 65-75 Fair---ce-e- S1light--=mew- Slightim-memmmmmme Slight-em--mn-
Yellow-poplar----{ 75-85
Group 3rl. Upland caks--ew-- 65-75 Fair--mme-o- Severe for Moderate--------- Siight--------
Yellow-poplar----| 75-85 GKD3 and
GKE3;
moderate
for rest.

See footnotes at end of table.
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WOODT.AND

Management--Cont. Specles to be favored-- T
Plant competition
Windthrow In existing For
hazard stands planting
Conifers Hardwoods

Severe--------- Moderate---~-----= Slighte----om--- Yellow-poplar, black Eastern white pine, yellow-
walnut, northern red poplar, black walnut, Norway
oak, white oak, black spruce.
oak.

Severe--------- Severe------------ Slight---------- Black walnut, yellow- Eastern white pine, yellow-
poplar, white ash. poplar, black walnut, Norway

spruce.,

Severe--we---u- Moderate------eo--- Slight---------- Yellow-poplar, northern [|Eastern white pine, yellow-
red oak, white oak, poplar, black walnut.
black oak, white ash.

Severe~-------- Moderate-~--w=--un Slight------=--- Yellow-poplar, northern |Eastern white pine, yellow-
red oak, white oak, poplar, black walnut.
black oak, white ash,
black walnut.

Severe--ac----- Moderate---------- Slight-----en--- Yellow-poplar, northern |[Eastern white pine, yellow-
red oak, white oak, poplar.
black oak, white ash.

Severe--------- Moderate---------- Slight---a-oom-~ Black walnut, yellow- Eastern white pine, yellow-
poplar, northern red poplar, black walnut.
oak, white oak, black
oak, white ash.

Severe--------- Moderate-~-------- Slight-~-conuumn Black walnut, yellow- Black walnut, yellow-poplar,
poplar, northern red eastern white pine.
ocak, white oak, black
oak, white ash.

Severe-~------- Severe------------ Severe---------- White ash, red maple----- White ash, red maple,

Severe--------- Severe-------o---- Moderate-------- White ash, red maple, Cottonwood, eastern white pine,
cottonwood, yellow- yellow-poplar.
poplar,

Moderate------- Slight--c-m-cmenm- Slight=-emmmceu- Northern red oask, white |Eastern white pine, yellow-
oak, black oak, yellow- poplar, black walnut.
poplar, eastern white
pine, black walnut.

Moderate------- Slight-----u-ooumo Slight--=---n--- Northern red oak, white |Eastern white pine, yellow-
oak, black oak, yellow- poplar.
poplar, black walnut.

Moderate------- Slight---cacmeonmn Slight-=--ueun-- Northern red oak, white |Eastern white pine, yellow-
oak, black oak, yellow- poplar,
poplar,
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TABLE 3, .-

Potential productivity Management
Woodland
group Estimated Erosion Equipment Seedling
Species site Rating hazard limitations mortality
index 1/
Group 3cl. Upland oaks-=-=~--- 65-75 Fair-------- Slight------- Moderate--w-m==-- Slight------=--
Yellow-poplar----| 75-85
Group 3c2, Upland oaks------ 65-75 Fair------== Moderate----- Severemc-mem=——=n Slight-----oomn
Yellow-poplar---- | 75-85
Group 3c3. Upland oaks------ 65-75 Fair-------- Severe------- Severe---———--=-- Slight---------
Yellow-poplar----| 75-85
Group 3fl. Upland oaks------ 65-75 Fair-------- Slight------- Slight to Moderate-------
moderate.
Group 3sl. Upland oaks~------ 65-75 Fair------=- Slight--=-=-=-- Slight---mmmemmmm Moderate---=-=-
Group 3x1. Upland oaks------ 65-75 Fair-------- Moderate----- Severe---—-===—-- Slight--=m-----

iy

Site index represents the average height that the dominant and codominant trees will attain at age
Limits are based on data obtained for individual scils in Ohio and adjoining States.

50 years.




WOODLAND , -~Cont inued

Management--Cont .

Species to be favored--

Plant competition

Windthrow In existing For
hazard stands planting
Conifers Hardwoods

Moderate-=---=--- Slight----mmemaenne Slight----=-===-- Northern red oak, white |Eastern white pine, yellow-
oak, black oak, yellow-| poplar.
poplar, black walnut.

Moderate--~-~--- Severe---—--emmaaaoa Slight--=aee-aeaa- Northern red oak, white Eastern white pine, yellow-
oak, black oak, yellow- poplar.
poplar, black walnut,
white ash.

Severe---------- Moderate-----------~ Slight---==e-=--- Northern red ocak, white |Eastern white pine, yellow-
oak, black ocak, yellow-{ poplar.
poplar, black walnut.

Moderate--eweo-- Slight--eceeaaaaaao Slight----====o- Northern red ocak, white |Eastern white pine, yellow-
oak, black oak, yellow- poplar.
poplar.

Moderate-----~-- Slight----memmnaa-d Slight-=~e--ve-- Northern red oak, white Eastern white pine, red pine.
oak, black oak.

Moderate-------- Slight-m=eeeamaaaad Slight-~=mecaeo- White oak, northern red |Eastern white pine, yellow-
oak, black oak. poplar,
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production, but growth is slower on soils hav-
ing low fertility.

Woodland groups.--In order to assist owners
in planning management for wood crops, the
soils of Washington County have been grouped
according to their suitability for woodland.
Each group is made up of soils that are suited
to the same kinds of trees, have the same po-
tential production, and require about the same
management. The "Guide to Mapping Units" at
the back of this survey indicates the woodland
group to which each soil has been assigned.

Each woodland group is identified by a
three-part symbol, for example, lol, 2wl, or
3c3. The potential productivity of the soils
in the group is indicated by the first number
in the symbol: 1 means very high; 2, high;

3, moderately high; 4, moderate; and 5, low.
These ratings are based on field determination
of average site index of an indicator species,
Site index of a given soil is the height, in
feet, that the dominant and codominant trees
reach in a natural, essentially unmanaged
stand in 50 years. Site index can be con-
verted into approximate expected growth and
yield per acre (4, 5, 6, 9) 2/.

The second part of the symbol, a small ara-
bic letter x, W, ¢, s, f, r, or o, identifies
the subclass. Except for the letter o, the ar-
abic letter indicates an important soil pro-
perty that imposes a hazard or limitation in
managing the soils for trees. The letter x
indicates stones or rocks; w, excessive wet-
ness either seasonal or all year; and c, the
kind or amount of clay in the upper part of
the soil. The letter s indicates dry, unsta-
ble, and abrasive sandy soils that have little
or no difference in texture between the surface
layer and subsoil; f,large amounts of gravel,
cobbles, or other coarse rock fragments less
than 10 inches in diameter; and r, steep
slope, a hazard of erosion, and possible limi-
tations to use of equipment. The letter o
indicates no limitation or only a slight Timi-
tation that restricts use of the soil for
trees. If a soil has more than one limitation,
priority in determining the subclass is in
order of the letters listed.

The last part of the symbol, a second num-
ber, indicates differences in soil properties
or other factors that affect management and
suitability for specified trees.

Managing wood crops.--In table 3 each wood-
land group is rated according to various man-
agement limitations. These limitations are
expressed as slight, moderate, or severe.

Erosion hazard refers to the potential
hazard of soil loss in common woodland manage-
ment. The hazard is slight if the expected
loss is small; moderate, if some loss is ex-
pected and care is needed during logging and

2/
~ Numbers underscored refer to Literature
Cited, p. 204.
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construction; and severe, if special management
is needed to prevent excessive loss.

Equipment limitations depend on soil char-
acteristics that restrict or prohibit the use
of harvesting equipment, either seasonally or
continually. Slight indicates no restriction
in the kind of equipment or time of year it is
used; moderate means that use of equipment is
restricted for 3 months of the year or less;
severe means that special equipment is needed
and use is severely restricted for more than
3 months of the year.

Seedling mortality refers to mortality of
naturally occurring or planted tree seedlings,
as influenced by kinds of soil or topographic
conditions, Plant competition is assumed not
to be a factor. Slight indicates a loss of 0
to 25 percent; moderate, a loss of 25 to 50
percent; and severe, loss of more than 50 per-
cent of the seedlings. It is assumed that seed
supplies are adequate. ;

Plant competition is the degree to which un-
desirable plants invade openings in the tree
canopy. Considered in the ratings are avail-
able water capacity, fertility, drainage, and
degree of erosion. Conifers and hardwoods are
rated separately in table 3. Slight means that
plant competition does not prevent adequate
natural regeneration and early growth or inter-
fere with seedling development; moderate means
that competition delays natural or artifical
establishment and growth rate, but does not
prevent the development of fully stocked nor-
mal stands; severe means that competition pre-
vents adequate natural or artificial regenera-
tion, unless the site is properly prepared and
well managed.

Windthrow hazard depends on the soil char-
acteristics that enable trees to resist being
blown down by wind. Slight means that most
trees withstand the wind; moderate means that
some trees are expected to be blown down during
excessive wetness and high wind; severe means
that many trees are expected to be blown down
during periods when the soil is wet and winds
are moderate to high.

Table 3 also lists species to be favored in
existing stands and suitable species for plant-
ing. The estimated site index in table 3 is
the average height, in feet, that the dominant.
and codominant trees reach at 50 years of age.

Wildlife

The welfare of a wildlife species depends
largely on the amount and distribution of food,
shelter, and water (1). If any one of these
elements is missing, inadequate, or inaccessi-
ble, the species is absent or scarce. The
kinds of wildlife that live in a given area
and the number of each kind are closely related
to land use, to the resulting kinds and



patterns of vegetation, and to the supply and
distribution of water. These, in turn, are
generally related to the kinds of soil.

Habitat can be created or improved by plant-
ing suitable vegetation, by properly managing
the existing plant cover, by fostering the
natural establishment of desirable plants, or
by using a combination of these measures.

Table 4 rates the soils of Washington County
according to their suitability for six elements
of wildlife habitat and three classes of wild-
life.

The ratings can help in--

1. Broad planning of parks, refuges, na-
ture-study areas, and other recreational
developments.

2. Selecting the better soils for creating,
improving, or maintaining specific kinds
of wildlife habitat elements.

3. Determining the intensity of management
needed for individual habitat elements.

4. Eliminating sites that would be diffi-
cult or not feasible to manage for
specific kinds of wildlife.

5. Acquiring suitable areas to be developed
as habitat. :

Suitability of
good, fair, poor,

the soils is expressed as
and ver oor in table 4.
Not considered in the ratings are present land
use, the location of a soil in relation to
other soils, and the mobility of wildlife.
Areas that are artificially drained are seldom
used for development of wildlife habitat.

Habitat Elements

Various kinds of plants and other elements
that make up wildlife habitat are defined in
the paragraphs that follow.

Grain and seed crops are seed-producing an-
nuals, such as corn, sorghum, wheat, barley,
oats, millet, buckwheat, cowpeas, and other
plants commonly grown for grain or for seed.
The major soil properties affecting this habi-
tat element are effective root depth, available
water capacity, natural drainage, slope, sur-
face stoniness, hazard of flooding, and texture
of the surface layer.

Grasses and legumes are domestic perennial
grasses and herbaceous legumes that are esta-
blished by planting and that furnish wildlife
cover and food. Among the plants are bluegrass,
fescue, brome, timothy, orchardgrass, reed
canarygrass, clover, and alfalfa. The major
soil properties affecting this habitat element
are effective root depth, available water
capacity, natural drainage, slope, surface
stoniness, hazard of flooding, and texture of
the surface layer.

Wild herbaceous plants are native or intro-
duced perennial grasses and weeds that gener-
ally are established naturally; for example,

bluestem, quackgrass, panicgrass, goldenrod,
wild carrot, nightshade, and dandelion. They
provide food and cover principally to upland
forms of wildlife. The major soil properties
affecting this habitat element are effective
root depth, available water capacity, natural
drainage, surface stoniness, hazard of flooding
or ponding, and texture of the surface layer.

Hardwood trees are nonconiferous trees,
shrubs, and woody vines that produce nuts or
other fruits, buds, catkins, twigs, or foliage
that wildlife eat. They are generally esta-
blished naturally, but can be planted. Among
the native kinds are oak, cherry, maple, poplar,
apple, hawthorn, dogwood, persimmon, sumac,
sassafras, hazelnut, black walnut, hickory,
sweetgum, bayberry, blueberry, huckleberry,
blackhaw, viburnum, grape, and briers. The
major soil properties affecting this habitat
element are effective root depth, available
water capacity, and natural drainage.

Also in this group are several varieties of
fruit-bearing shrubs that are raised commercial-
ly for planting. Autumn-olive, Amur honey-
suckle, Tatarian honeysuckle, crabapple, multi-
flora rose, highbush cranberry, and silky dog-
wood generally are available and can be planted
on soils that are rated well suited. Hardwoods
that are not available commercially can common-
ly be transplanted successfully.

Wetland plants are wild, herbaceous, annual
and perennial plants that grow on moist to wet
sites exclusive of submerged or floating aqua-
tics. They produce food and cover extensively
used mainly by wetland forms of wildlife. Smart-
weed, wild millet, bulrush, sedges, barnyard-
grass, pondweed, duckweed, duckmillet, arrow-
arum, pickerelweed, water willow, wetland
grasses, wildrice, and cattails are examples.
The major soil properties affecting this habi-
tat element are natural drainage, surface
stoniness, slope, and texture of the surface
layer.

Shallow water areas are naturally wet, or
they are created by dams or levees or by water
control devices in marshes and streams. The
average depth of water is less than 5 feet.
Examples are muskrat marshes, waterfowl feeding
areas, wildlife watering developments, wildlife
ponds, and beaver ponds. The major soil pro-
perties affecting this habitat element are
depth to bedrock, natural drainage, slope, per-
meability, and surface stoniness or rockiness.

Classes of Wildlife

The three classes of wildlife in the county
are defined as follows:

Openland wildlife are quail, pheasant, mea-
dowlark, field sparrow, dove, cottontail rab-
bit, red fox, and woodchuck. These mammals
and birds commonly inhabit areas of cropland,
pasture, meadow, and lawns and areas overgrown
with grasses, herbs, and shrubs.
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TABLE 4.--SUITABILITY OF SOILS FOR ELEMENTS OF WILDLIFE HABITAT AND KINDS OF WILDLIFE

[?ill land and Urban land are not listed.

Material is too variablg]

Elements of wildlife habitat

Kinds of wildlife

Soil series and Wood-
map symbols Grain and Grasses wWild Hardwood Wetland Shallow Openland land Wetland
seed crops and herbaceous trees plants water wildlife wild-| wildlife
legumes plants areas life
Alford
AfB--------- Good------- Good------- Good------- Good------- Poor------- Very poor--|Good------- Good- - |Very poor.
AfC--------- Fair------- Good----+--- Good------- Good----~-- Very poor--| Very poor--|Good------- Good--|Very poor.
Allegheny:
AlB--------- Good------- Good------- Good------- Good------- Poor------- Very poor--|Good------- Good--|Very poor.
AlC--------- Fair------- Good-~------ Good------- Good------- Very poor--| Very poor--|Good------- Good--|Very poor.
AlD--------- Poor------- Fair------- Good------- Good------- Very poor--|Very poor--|Fair------- Good--{Very poor.
AlG--------- Very poor--|Poor------- Good------- Good------- Very poor--} Very poor--{Poor------- Good--|Very poor.
Ashton AsA, Good------- Good------- Good------- Good------- Poor------- Very poor--|Good------- Good- - |Very poor.
AsB
Belpre:
BeC--------- Fair------- Fair------- Fair------- Good------- Very poor--|Very poor--|Fair------- Good- - |Very poor.
BeD, BeE---- | Poor------- Fair------- Fair------- Good------- Very poor--|{Very poor--|Fair------- Good--|Very poor.
BeF--------- Very poor--|Fair------- Fair------- Good------- Very poor--|Very poor--|Poor---~---- Good-- |Very poor.
Brookside:
BsC, BsD---- |Fair------- Good------- Good------- Good------- Very poor--|Very poor--|Good------- Good- - |Very poor.
BsE~-------- Poor------- Fair------- Good------- Good------- Very poor--|Very poor--|Fair------- Good--|Very poor.
BtF--------- Very poor-- Fair------- Good------- Good------- Very poor--|Very poor--|Fair------- Good- - |Very poor.
Chagrin: Cg-- | Good------- Good------- Good------- Good------- Poor------- Very poor--|Good------- Good- - |Very poor.
Chili: ChA, Fair------- Fair------- Fair------- Fair------- Poor------- Very poor--{Fair------- Fair--|Very poor.
ChB, ChC.
Clymer: CI1C, Fair------- Good------- Good------- Good------- Very poor--|Very poor--|Good------~ Good- - |Very poor.
C1D.
Conotton:
CoA--------- Fair------- Fair------- Fair------- Fair------- Very poor--|Very poor--iFair------- Fair--|Very poor.
CpE--------- Poor------- Fair------- Fair------- Fair------- Very poor--|Very poor--|Fair------- Fair-- |Very poor.
Dekalb:
DkC--------- Fair------- Good------- Good------- Fair------- Very poor--|Very poor--|Good------- Fair-- |Very poor.
DkD, DkKE---- | Poor------- Fair------- Good------- Fair------- Very poor--|Very poor--|Fair------- Fair-- |Very poor.
DkF------- =- | Very poor--|Fair------- Good------- Fair------- Very poor--|Very poor--|Fair------- Fair-- |Very poor.
DsG--------- Very poor--|Poor------- Good------- Fair------- Very poor--|Very poor--|Poor------- Fair-- |Very poor.
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TABLE 4.--SUITABILITY OF SOILS FOR ELEMENTS OF WILDLIFE HABITAT AND KINDS OF WILDLIFE--Cont.

Elements of wildlife habitat wildlife
Soil series and Wood-
map symbols Grain and Grasses Hardwood Wetland Shallow land | Wetland
seed crops and herbaceous trees plants water wild-| wildlife
legumes areas life
Duncannon:
DtB--------- Good-------|Good------- Good------- Poor------- Very poor-- Good--|Very poor.
DtC--------- Fair-------|Good------- Good~------- Very poor--|Very poor--| Good--|Very poor.
DuD, DuE---- |Poor------- Fair------- Good------- Very poor--|Very poor-- Good--|Very poor.
Elba:
E1D, E1E---- [ Poor-------{Fair------- Good------- Very poor--|Very poor-- Good--|Very poor.
El1F--------- Very poor--|Fair------- Good------- Very poor--|Very poor-- Good--|Very poor.
Gallia:
GaB--------- Good-------|Good------- Good------- Poor------- Very poor-- Good--Very poor.
GaC, GaD---- | Fair-------|Good---+---- Good------- Very poor--|Very poor-- Good--Very poor.
Gilpin:
GdB--------- Fair-------|Good------- Fair-------|Poor------- Very poor-- Fair--|Very poor.
GdC, GdD---- | Fair-------|Good------- Fajr------- Very poor--|Very poor-- Fair--|Very poor.
GdE--------- Poor-------(Fair------- Fair------- Very poor--|Very poor-- Fair--|Very poor.
GdF--------- Very poor--|Fair------- Fair------- Very poor--|Very poor-- Fair--|Very poor.
GkC, GkD---- | Fair-------|Good------- Fair------- Very poor--|Very poor-- Fair--|Very poor.
GkD3, GkE, Poor-------|Fair------- Fair------- Very poor--|Very poor-- Fair--|Very poor.
GkE3.
GkF, G1F---- | Very poor--{Fair------- Fair------- Very poor--|Very poor-- Fair--|Very poor.
6G1G--------- Very poor--|Poor------- Fair------- Very poor--|Very poor-- Fair--{Very poor.
Glenford:
GnA--------- Good-------]|Good------- Good------- Poor------- Poor------- Good- - | Poor.
GnB--------- Good-------{Good------- Good------- Poor------- Very poor-- Good-- |Very poor.
Hackers:
HcA, HcB---- | Good-------|Good------- Good------- Poor------- Very poor-- Good-- |Very poor.
HcC--------- Fair-------|Good------- Good------- Very poor--|Very poor-- Good- - {Very poor.
Hartshorn: Good-------|Good------- Good------- Poor------- Very poor-- Good--|Very poor.
He.
Hayter
HgB--------- Good-------{Good------- Good------- Poor------- Very poor-- Good-- {Very poor.
HgC, HgD---- | Fair-------{Good------- Good------- Very poor--{Very poor-- Good- - |Very poor.
HgE--------- Poor-------1Fair------- Good------- Very poor-- |Very poor-- Good-- {Very poor.
HgF--------- Very poor--|Fair------- Good------- Very poor-- |[Very poor-- Good-- |Very poor.
HhE--------- Very poor--|Poor------- Good------- Very poor-- |Very poor-- Good-- |Very poor.
HkE--------- Poor-------1Fair------- Good------- Very poor-- |Very poor-- Good- - {Very poor.
HkF--------- Very poor--|Poor------- Good------- Very poor-- |Very poor-- Good-- {Very poor.
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TABLE 4.--SUITABILITY OF SOILS FOR ELEMENTS OF WILDLIFE HABITAT AND

KINDS OF WILDLIFE--Cont.

Elements of wildlife habitat Kinds of wildlife
Soil series and Wood-
map symbols Grain and Grasses Wild Hardwood Wetland Shallow Openland land | Wetland
seed crops and herbaceous trees plants water wildlife wild- | wildlife
legumes plants areas life
Huntington: Good------- Good-------]Good------- Good------- Poor------- Very poor-- [Good------- Good- - [Very poor.
Hu.
Keene:
KeB--------- Good------- Good------- Good------- Good------- Poor------- Very poor-- |Good------- Good-- |Very poor.
KeC--------- Fair------- Good-~---~-- Good-------|Good-~--~-~- Very poor--|Very poor-- |Good------- Good-- {Very poor.
Lakin LbC, Poor~------ Fair-------|{Good~------ |Fair------- Very poor--|Very poor-- Fair------- Fair-- |Very poor.
LbD.
Licking:
LcB--------- Fair----~--|Good------- Good------- Good------- Poor------- Very poor--|Good------- Good-- {Very poor.
LcC, LeD---- |Fair-------|Good------~ Good~-----~-|Good----=~- Very poor--|Very poor--|Good------- Good-- |Very poor.
Lowell:
LoC, LoD---- |Fair------- Good------- Good------- Good------- Very poor-- |Very poor-- |Good------- Good- - |Very poor.
LoE--------- Poor------- Fair------- Good------- Good------- Very poor--|Very poor-- |Fair------- Good-- {Very poor.
LoF--------- Very poor-- |Fair-------}Good------- Good------- Very poor--|Very poor-- |Fair------- Good- - |Very poor.
Markland:
MbB--------- Good------- Good------- Good------- Good------- Poor------- Very poor-- |Good------- Good-- [Very poor.
MbC, MbD2--- | Fair------- Good------- Good------- Good------- Very poor-- |Very poor--|Good------- Good- - |Very poor.
MbG---=------ Very poor-- |Poor------- Good------- Good------- Very poor--{Very poor--|Poor------- Good-- |[Very poor.
McGary: McA-- | Fair------- Good------- Good------- Good------- Fair------- Fair------- Good------- Good-- |Fair.
Melvin: Md--- |Poor------- Fair------- Fair------- Fair------- Good------- Good------- Fair------- Fair-- |Good.
Mentor:
MeA, MeB---- | Good------- Good------- Good------- Good------- Poor------- Very poor--|Good------- Good-- |Very poor.
MeC--------- Fair----~-- Good------- Good------- Good-------{Very poor-- |Very poor--|Good------- Good-- |Very poor.
Moshannon: Good------- Good------- Good------- Good------- Poor------- Very poor--|Good------- Good-- |[Very poor.
Mp.
Newark: Nn--- | Fair------- Good------- Good------- Good------- Fair------- Fair----- --|Good------- Good- - |Fair.
Nolin: No---- | Good------- Good------- Good------- Good------- Poor------- Very poor--|Good------- Good-- |Very poor.
Otwell
OtB--------- Good------- Good------- Good------- Good------- Poor------- Very poor--|Good------- Good-- {Very poor.
otC--------- Fair------- Good------- Good------- Good------- Very poor-- |Very poor--|Good------- Good-- [Very poor.
OvB--------- Good------- Good------- Good------- Good------- Poor------- Very poor--]Good------- Good-- |Very poor.
OvC--------- Fair------- Good------- Good------- Good------- Very poor-- |Very poor--|[Good------- Good-- |Very poor.
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TABLE 4.--SUITABILITY OF SOILS FOR ELEMENTS OF WILDLIFE HABITAT AND KINDS OF

WILDLIFE--Cont.

Elements of wildlife habitat Kinds of wildlife
Soil series and Wood-
map symbols Grain and Grasses wild Hardwood Wetland Shallow Openland land Wgtlagd
seed crops and herbaceous trees plants water wildlife wild-| wildlife
legumes plants areas life
Peoga: Pe---- [Poor------- Fair--~---- Fair------- Fair------- Good------- Good------- Fair------- Fair--|Good.
Sparta: SaB-- |Poor------- Poor------- Fair-~------ Poor-------| Very poor-- Very poor--| Poor------- Poor-- (Very poor.
Strip mine
spoill
SM---------- Very poor-- |Poor~------ Fair------- Poor------- Very poor--|Very poor--| Poor------- Poor-- [Very poor.
SP---------- Very poor--|Very poor-~-Very poor--|Very poor--|Very poor--|Very poor--| Very poor--|Very Very poor.
poor.
Summitville: Fair------- Good------- Good-----~- Good------~ Very poor--|Very poor--| Good------- Good-- (Very poor.
SuD.
Taggart: TaA- |Fair------- Good------- Good-~----- Good------- Fair------- Fair------- Good------- Good- - [Fair.
Tioga: Tg---- |Good-~---~- Good------- Good--~------ Good-------|Poor------- Very poor--{f Good------- Good-- |Very poor.
Upshur
UpB--------- Fair------- Good------- Good------- Fair------- Poor------- Very poor--| Good------- Fair--|Very poor.
UpC, UpD---- |Fair------- Good------- Good------- Fair------- Very poor-- |Very poor--| Good------- Fair--|Very poor.
UpE, UrD3--- |Poor------- Fair------- Good------- Fair------- Very poor-- |[Very poor--i{ Fair------- Fair--|Very poor.
UrgE3-------- Poor------- Fair------- Fair------- Fair------- Very poor-- |Very poor--| Fair------- Fair-- |Very poor.
UsF--------- Very poor-- |Fair------- Good------- Fair------- Very poor-- |Very poor--| Fair----&-- Fair--|Very poor.
UsF3-------- Very poor--|Fair------- Fair------- Fair------- Very poor-- |Very poor--| Poor------- Fair--|{Very poor.
UTG--------- Very poor-- Poor------- Good------- Fair------- Very poor-- |Very poor--{ Poor------- Fair-- {Very poor.
Vandalia:
VaC, VaD---- |Fair------- Good------- Good------- Good------- Very poor-- |Very poor--| Good------- Good-- {Very poor.
VaE--------- Poor------- Fair------- Good------- Good------- Very poor-- |Very poor--| Fair------- Good-- |Very poor.
VaF--------- Very poor--|Fair------- Good------- Good------- Very poor-- |Very poor--| Fair------- Good- - |Very poor.
Vincent:
VtB--------- Good------- Good-~----- Good---~--- Good----~-- Poor------- Very poor--| Good------- Good-- |Very poor.
VtC--------- Fair------- Good~------ Good------- Good------- Very poor-- |Very poor--| Good------- Good-- |Very poor.
VtD--------- Poor------- Fair------- Good------- Good------- Very poor-- (Very poor--| Fair------- Good-- [Very poor.
Watertown: Poor------- Fair------- Fair------- Poor------- Very poor-- |Very poor--{ Fair------- Poor-- (Very poor
WaB, WbA,
WbB, WbC.
Wellston:
WhB--------- Good------- Good------- Good------- Good------- Poor------- Very poor--| Good------- Good-- (Very poor.
WhC, WhD---- |Fair------- Good------- Good------- Good-------1Very poor-- {Very poor--| Good------- Good-- |Very poor.
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TABLE 4.--SUITABILITY OF SOILS FOR ELEMENTS OF WILDLIFE HABITAT AND KINDS OF WILDLIFE--Cont.

Elements of wildlife habitat Kinds of wildlife
Soil series and Wood-
map symbols Grain and Grasses wild Hardwood Wetland Shallow Openland land Wetland
seed crops and herbaceous trees plants water wildlife wild-| wildlife
legumes plants areas life
Westmore:
WkF, W1F:--- |Very poor-- |Fair------- Good------- Good------- Very poor--|Very poor-- Fair------- Good-- |Very poor.
WkG, W1G---- |Very poor-- |Poor-------~ Good-------|Good-------|Very poor--|Very poor-- |Poor------- Good- - |Very poor.
Wheeling:
WrA, WrB---- |Good------- Good------- Good------- Good------- Poor------- Very poor-- |Good------- Good-- |Very poor.
WrC, WrD---- |Fair------- Good-------|Good------- Good------- Very poor--|Very poor-- |Good------- Good-- {Very poor.
WrF--------- Poor------- Fair----~-- Good------- Good------- Very poor--|Very poor-- Fair------- Good-- |Very poor.
Woodsfield:
WtB--------- Good------- Good------- Good------- Good------- Poor------- Very poor-- |{Good------- Good-- |Very poor.
WtC, WtD---- |Fair-------|Good------- Good------- Good------- Very poor-- |Very poor-- |Good------- Good-- |Very poor.
WzB--------- Good------- |Good-~----- Good-~----- Good------- Poor------- Very poor-- Good------- Good- - |Very poor.
WzC, WzD---- |Fair------- Good------- Good------- Good------- Very poor-- [Very poor--|Good------- Good-- |Very poor.
Zanesville:
InB--------- Good------- Good------- Good------- Good------- Poor------- Very poor-- |Good------- Good- - |Very poor.
ZznC, ZnD---- [Fair------- Good------- Good------- Good------- Very poor-- |Very poor-- |Good------- Good- - |Very poor.




Woodland wildlife are woodcock, thrush,
vireo, scarlet tanager, gray squirrel, fox
squirrel, gray fox, white-tailed deer, raccoon,
and opossum. All obtain food and cover in
stands of hardwoods, conifers, shrubs, or a
mixture of these plants. :

Wetland wildlife are ducks, geese, rails,
herons, shore birds, mink, and muskrat. These
are familiar examples of birds and mammals that
commonly inhabit ponds, marshes, swamps, and
other wet areas.

Each rating under '"'Kinds of Wildlife" in
table 4 is based on the ratings listed for the
habitat elements in the first part of the
table. For openland wildlife the rating is
based on the ratings shown for grain and seed
crops, grasses and legumes, wild herbaceous
plants, and hardwood trees. The rating for
woodland wildlife is based on the ratings list-
ed for grasses and legumes, wild herbaceous
plants, and hardwood trees. For wetland wild-
life the rating is based on the ratings shown
for wetland plants and shallow water areas.

Engineering3

This section is useful to those who need
information about soils used as structural
material or as foundation upon which structures
are built. Among those who can benefit from
this information are planning commissions, town
and city managers, land developers, engineers,
contractors, and farmers.

Among properties of soils highly important
in engineering are permeability, strength, com-
paction characteristics, soil drainage condi-
tion, shrink-swell potential, grain size, plas-
ticity, and soil reaction. Also important are
depth to the water table, depth to bedrock, and
soil slope. These properties, in various de-
grees and combinations, affect construction and
maintenance of roads, airports, pipelines,
foundations for small buildings, irrigation
systems, ponds and small dams, and systems for
disposal of sewage and refuse.

Information in this section of the soil sur-
vey can be helpful to those who--

1. Select potential residential, industrial,
commercial, and recreational areas.

2. Evaluate alternate routes for roads,
highways, pipelines, and underground
cables.

3. Seek sources of gravel, sand, or clay.

4. Plan farm drainage systems, irrigation
systems, ponds, terraces, and other
structures for controlling water and con-
serving soil.
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5. Correlate performance of structures al-
ready built with properties of the kinds
of soil on which they are built, for the
purpose of predicting performance of
structures on the same or similar kinds
of soil in other locations.

6. Predict the trafficability of soils for
cross-country movement of vehicles and
construction equipment.

7. Develop preliminary estimates pertinent
to construction in a particular area.

Most of the information in this section is
presented in tables 5, 6, and 7, which show,
respectively, results of laboratory tests on
soil samples, estimates of soil properties sig-
nificant in engineering, and interpretations
for various engineering uses.

This information, along with the soil map
and other parts of this publication, can be
used in making interpretations in addition to
those given in table 7, and it also can be used
in constructing other useful maps.

This information, however, does not elimi-
nate need for further investigation at sites
selected for engineering works, especially works
that involve heavy loads or that require exca-
vations to depths greater than those shown in
the tables, generally depths greater than 6
feet. Also, inspection of sites, especially
the small ones, is needed because many deline-
ated areas of a given soil mapping unit contain
small areas of other kinds of soil that have
strongly contrasting properties and different
suitabilities or limitations for engineering
structures.

Some terms in this survey have special mean-
ings in soil science that may not be familiar
to engineers. Many of these terms are defined
in the Glossary.

Classification Systems

The two systems most commonly used in clas-
sifying samples of soils for engineering are
the Unified system used by the SCS engineers,
Department of Defense, and others and the
AASHC system adopted by the American Associa-
tion of State Highway Officials.

In the Unified"system (17), soils are classi-
fied according to particle-size distribution,
plasticity, liquid limit, and organic matter.
Soils are grouped in 15 classes. There are
eight classes of coarse-grained soils, identi-
fied as GW, GP, GM, GC, SW, SP, SM, and SC; six
classes of fine-grained soils, identified as
ML, CL, OL, MH, CH, and OH; and one class of
highly organic soils, identified as Pt. Soils
on the borderline between two classes are desig-
nated by symbols for both classes; for example,
CL-ML.

The AASHO system (2) is used to classify
soils according to those properties that affect
use in highway construction and maintenance. In
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[Pesting on sample numbers WS-1, 3,

6, 9, 13, 1k, and 21 was performed by the Ohi

TABLE 5.--ENGINEERING

o Tepartment of Highways Testing
Physical Studies Laboratory,

Moisture density 1/
Soil, sample number, Report
and location Parent material numnber Depth Maximum Optimum
dry density moisture
In Lb per cu £t Pet
Duncennon silt loem WS-W5h: Loess. 19756 0-3 - -
NWANWLSEL sec. 9, T. 2 N., R. 8 19757 3-8 - -
W., Marietta Township, 0.55 19758 8-13 -- -
mile east of State Route 7 on 19759 13-17 - -
Township Road 543, 1,500 feet 19760 17-24 106 18
east of fence at a point 100 19761 24-30 -- -
feet south of half section 19762 30-38 - -
line. 19763 38-50 129 16
19764 50-60 -- --
19765 60-T5 -- -
19766 75-90 -- --
Gallia silt loam WS-1: Sandy glacisl outwash.| 83332 0-8 110 17
Belpre Towmship, T. 1 N., R. 10 83333 23-30 12k 11
W., 100 feet south of County 8333L 30-41 115 15
Road 84, 1,800 feet southwest 83335 83-93 110 17
of junction with State Route
12k,
Hackers silt loam WS-9: Colluvium siltstone 83354 5-12 105 19
SEL sec. 15, T. 2 N., R. 10 W. and sandstone mate- 83355 16-28 112 16
Belpre Township, 3/U4 mile east rial. 83356 60-106 115 15
of junction of State Route 339
on Township Road 289.
Licking silt loam WS-2: Lacustrine clay. 18126 0-8 -- -
21 miles south of Waterford, 250 18127 8-12 - -
feet east of State Route 339, 18128 12-16 -- -
100 feet north of farm house, 18129 16-21 -- -
Waterford Township. 18130 21-29 -- -
18131 29-36 -- -
18132 36-L2 -- -
18133 hoos51 - -
1813k 51-60 -- -
Markland silt loam WS-3: Lacustrine clay. 83336 0-7 100 22
Waterford Township along West 83337 23-29 102 20
Branch Wolf Creek, 2,000 feet 83338 49-56 102 20
south of Waterford Township
Road 103, 2,500 feet west of
Cedar Hill Cemetery.
Mentor silt loam WS-13: Water-deposited mate- 83345 0-8 102 20
SWANEAWEL sec. 25, Newport Town- rial. 83346 19-27 115 15
ship, 3/4 mile northeast of 83347 75-110 117 14
Lower Newport on State Route
7, 200 feet east of brick
house.

See footnotes at end of table.
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TEST DATA

Laboratory.

Testing on sample numbers WS-W5l and WS-2, 5, 8, 11, 16, 2L, and 25 was performed by the Soil
Ohio State University]

Mechanical analysis 2/ Classification
Percentage passing sieve-- Percentage Liquid Plasticity
smeller limit index

No. L4 No. 10 No. Lo- No. 200 than AASHO 3/ Unified

(4.7mm )| (2.0mm ) | (0.b2 rm ) | (0.07% mm )| 0.005 mm
Pet

-- 100 99 97 18 - - ——- ———-

- 100 99 96 16 - -- —— —--

-- 100 100 97 17 - - ———— ———-

-- 100 100 98 23 30 7 A-1(8) CL-ML

-- 100 100 98 25 - - ——- —

- 100 100 29 ok 37 10 A-4(8) ML

-- 100 100 98 19 - -- _— ———

- 100 100 98 18 30 5 A-U4(8) ML

-- 100 100 99 15 - - ———— ———-

-- 100 98 oly 27 - - ————- ———

-- 100 98 93 31 -- -- - ———-

L/

- 100 98 62 22 NP NP A-L ML
100 99 91 b1 29 NP NP A=k sC
100 99 8L 38 34 32 11 A-6(1) sC

- 100 99 28 25 NP NP A-2-k sC
s/

96 93 90 75 38 36 11 A-6(8) CL-ML

-- 100 98 86 7 39 16 A-6(10) CL

-- - 100 92 b1 29 7 A-L4(8) CL-ML

-- 100 97 90 3L -- - ———- _——

-- 100 97 91 3 - - ———- ——

- 100 98 95 49 4o 17 A-7-6(11) | CL-ML

-- 100 99 97 55 52 23 A-7-6(15) | CH-MH

- 100 100 99 69 - -- ——— _—

- 100 100 99 e 63 30 A-7-5(20) | MH

-- 100 100 99 70 57 2L A-T7-5(17) | MH

-~ 100 100 91 52 bo 16 A-7-6(11) | CL-ML

-- 100 99 97 63 L8 17 A-7-5(13) | ML
100 99 98 91 60 38 12 A-6(9) CL-ML

-- - 100 99 86 55 27 A-7-6(18) | cH-MH

- -- 100 99 8L 52 23 A-7-6(15) | MH-CH

-- - 100 89 30 36 9 A-L(8) ML

-- -~ 100 80 30 31 12 A-6(9) CL

-- -- 100 58 16 NP NP A-L ML
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TABLE 5.~--ENGINEERING

Moisture! density 1/
Report
Soil, sample number, Parent material number Depth Maximum Opt imum
and location dry density moisture
In Lb per cu ft Pet
Moshannon silt loam WS-21: Local alluvium. 83357 0-9 102 20
NWANEESWE sec. 31, T. 2 N., R. 10 83358 1h-p2 105 19
W., Belpre Township, 400 feet 83359 48-60 102 20
west of State Route 555.
Otwell silt loam WS-11: Water-deposited mate- | 18780 0-3 - -
Waterford Township, 2 miles north rial. 18781 3-7 -- -
of Beverly, 100 feet east of 18782 7-11 -- --
junction of State Route 339 and 18783 11-16 “- --
Township Road 121. 18784 16-22 - -
18785 22-27 - -
18786 27-33 -- -~
18787 33-b2 - -
18788 ho-Lg -- -
18789 h9-56 -- -
18790 56-70 - -
18791 70-75 -- --
Upshur silty clay loam WS-25: Shale bedrock. 19749 0-1 -- --
Swiswiswi sec. 34, Lawrence Town- 19750 1-6 - -
ship, 20 feet east of County 19751 6-9 - -
Road 17. 19752 9-25 -- --
19753 25-35 -- -
Vandalia silty clay loam WS-1h: Colluvium mudstone 83348 Yo7 90 27
SELSEL sec. 1, T. 2 N., R. 8 W., and red clay mate- 83349 13-22 105 19
Marietta Township, 300 feet rial. 83350 57-83 112 16
north of State Route 7.
Vincent silt loam WS-6: Lacustrine clay. 83339 5-10 110 17
VELSELSEL sec. 25, T. 4 N., R, 10 83340 21-27 107 18
W., Palmer Township, 4 miles 83341 62-88 105 19
north of Barlow, + mile north
and 330 feet west of southeast
corner of section.
Wellston silt loam WS-5: Sandstone. 18354 0-2 - -
SELSELSWL sec. 8, T..k N., R, 10 18355 2-7 -- .-
W., Watertown Township, 0.85 18356 7-10 -- --
mile south of State Route 676 18357 10-15 - --
on County Road 2, 100 feet north 18358 15-21 -- --
of junction of road and field 18359 21-25 -- --
lane.
Woodsfield silt loam WS-8: Shale. 18386 0-2 -- -
SEXSEiSWL sec. 8, T. 4 N., R. 10 18387 2-6 - -
W., Watertown Township, 150 18388 6-9 - -
feet northeast of County Road 18389 9-14 - --
2 gnd 0.85 mile southeast of 18390 1422 -- -
junction with State Route 676. 18391 22-26 -- -
) 18392 26-30 - --
18393 30-48 -- -
18394 48-54 -- -

See footnotes at end of table,
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TEST DATA--Continued

Mechanical analysis g/ Classification
Percentage passing sieve-- Percentage
smaller Liquid Plasticity
No. b No. 10 No. 4o No. 200 than limit index
(4. 7mm ) | (2.0 mm ) (0.2 wm ) | (0.074 mm )| 0.005 mm AASHO 3/ Unified
Pet

-~ -- 100 97 Lo s 19 A-7-6(13) CL-ML
-- - 100 99 56 4o 17 A-7-6(11) CL-ML
-- -- 100 93 52 Ll 19 A-7-6(13) CL-ML
- 100 99 98 ok - - ———— ———
-- 100 98 96 22 -- - _— a——-
-~ 100 99 98 27 - - ——— ——
-- 100 98 97 31 32 10 A-4(8) CL-ML
-- 100 99 98 31 - - _—— ——
-- -- 100 99 35 k1 11 A-7-5(9) ML
-- -- 100 98 3k -- -- —— ———-
-- 100 99 9% 28 28 8 A-L(8) cL
-- 100 99 97 31 -- -- ———- -
-- 100 99 ok Lo 33 12 A-6(9) CL
- - 100 97 39 - - —— ———-
-- 100 99 97 Lo L7 21 A-7-6(1L) CL-ML
-- 100 98 96 u8 - - —_ ———-
-- 100 98 96 53 . - ———— ——-
-- 100 99 97 59 51 22 A-7-6(15) MH-CH
-- -- 100 99 73 70 37 A-7-5(20) CH-MH
-- -- 100 99 6l -- -- -—-- -—--

5/
99 98 95 88 L, 59 2L A-7-5(18) MH
00 100 99 96 73 54 27 A-7-6(18) CH

2/ 91 ok 92 86 59 4o 21 A-7-6(13) CL
- 100 99 8L 38 31 9 A-U4(8) CL-ML
-- 100 99 90 53 39 14 A-6(10) CL=ML
-- - -- 100 88 53 26 A-7-6(17) CH-MH
-- 100 99 96 27 .- - — ———-
- 100 99 97 28 - - _—— —
-- 100 99 98 33 -- - ——— —_—
- 100 99 98 36 37 13 A-6(9) CL~ML
-- 100 99 97 37 3 15 A-7-6(11) ML
-- 100 99 96 37 - -- _—— ——
-- 100 99 97 26 - - — ——-
-- 100 99 97 30 29 6 A-4(8) CL-ML
-- 100 99 98 33 - - ———— _——
-- 100 99 98 38 - - - ———
-- 100 99 98 39 L7 21 A-T-6(1h) CL-ML
- 100 99 97 Ll 4s 20 A-7-6(13) CL-ML
-- 100 99 98 63 -- - — ——
-- 100 99 97 72 86 46 A-7-5(20) MH
- - 100 97 53 52 24 A-7-6(16) MH-CH
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TABLE 5.--ENGINEERING

Moisture density 1/
Report
Soil, sample number, Parent material number Depth Maximum Optimum
* and location dry density moisture

In Ib per cu £t Pct
Zenesville silt loam WS-16: Siltstone. 19318 0-% -- -
NELSWiNWE sec. 35, T. 1 N., R. 5 19319 3.7 -- --
W., Grandview Township, 1/3 19320 7-10 - -
mile northwest of junction of 19321 10-13 - -
County Roads 9 and 21. 19322 13-18 - -
19323 18-2L4 -- -
1932k 2l-29 - -
19325 29-34 -- --
19326 3h-lp -- -
19327 ko-s0 - -
19328 50-57 -- --
19329 57-63 - -
19330 63-68 - --
Zenesville silt loam WS-2k: Silty material 19669 0-8 -- -
0.8 mile south of Layman on Town- over sandstone. 19670 8-14 - -
ship Road 17, 225 feet west of 19671 1421 109 17
road, 325 feet north of farm- 19672 21-28 - --
house, NWiSE: sec.3, T. 7 N., 19673 28-36 114 15
R. 11 W., Fairfield Township. 19674 36-4k 113 11
19675 4h.58 - --
19676 58-66 11k 18
19677 66-T7 112 16

1

Based on AASHO Designation: T 99, Method A (2).
2/
Mechanical analysis according to AASHO Designation: T 88. Results by this procedure may differ somewhat
from results obtained by the soll survey procedure of the Soil Conservation Service (S8CS). In the AASHO pro-
cedure, the fine material is analyzed by the hydrometer method and the various grain-size fractions 'are calcu-
lated on the basis of all the material, including that coarser than 2 millimeters in diameter. In the SCS
soil survey procedure, the fine material is analyzed by the pipette method and the material coarser than 2
millimeters in diameter is excluded from calculations of grain-size fractions. The mechanical analysis data
in this table are not suitable for naming textural classes for soils.
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TEST

DATA--Continued

Mechanical analysis g/ Classification
Percentage passing sieve-- Percentage
smaller Liquid Plasticity
No. b No. 10 No. ko No. 200 than limit index AASHO 3/ | Unified
(4.7 mm ) | (2.0 mm ) (0.b2mm ) | (0.074 nm )| 0.005 mm
Pet

- 100 98 96 28 - - R ———
- 100 98 96 29 31 8 A-U4(8) CL-ML
- 100 99 97 33 - -- ———- —
- -- -- -- -- 39 16 -—-- -—--
- 100 99 97 36 - — —— —
- 100 99 96 39 43 14 A-7-6(11) CL-ML
- 100 98 ol 38 - - ———— _—
- 100 99 9 Lp 3L 13 A-6(9) CL
- 100 99 9 51 - - S ———
- 100 95 86 L6 - - ——— ——
- 100 96 86 4s 39 16 A-6(10) CL
- 100 95 86 51 -- - ———— . ———
- 100 97 9% 30 -- - — -
- 100 98 9k 34 31 9 A-L(8) CL-ML
- 100 29 93 35 - - _—— m———
- 100 99 88 37 38 15 A-6(10) CL-ML
- 100 99 80 32 32 12 A-6(9) CL
- 100 99 79 34 -- - —— ——
- 100 99 80 41 38 17 A-6(11) CL
- 100 99 79 43 b1 18 A-7-6(11) CL
- 100 96 L5 22 - - ———- ———

3/

E/Based on AASHO Designation: M 145-49 (2).
Nonplastic.

5/

100 percent passed the 3/k-inch sieve.
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TABLE 6.--ESTIMATES OF SOIL PROPERTIES

[An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or
this reason it is necessary to follow carefully the instructions for referring to other series that appear

estimates can be made because the material is too variable.

The symbol > means greater than)

Depth to-- Classification Coarse
Soil series Depth Dominant fraction
and Seasonal Bedrock from USDA Unified AASHO greater
map symbols high water surface texture than
table 3 inches
Feet Feet Inches Percent
Alford: AfB, AfC-- >3 k-10 0-12 Silt loam---- | ML 0 T
12-Uk 8ilt loam, ML, CL AL, A6 | mmeea-
silty clay
loam.
lh-55 Silt loam----| ML O [
55 Sandstone
bedrock.
Allegheny: AlB, AlC, >3 >6 0-8 Silt loam--~- [ ML A<l eeeaaa
A1D, AlG. 8-h1 Clay loam, ML, CL, Al, A6 | ememee-
loam, sandy sC
loam.
§1-135 Sandy clay sc, CL, A-l, A6 [ ameooo-
loam, grav- SM
elly sandy
loam.
1/
Ashton: AsA, AsB-- >3 >6 0-8 Silt loam---- | ML A=k e
8-52 Silt loam, ML, CL A-l, A6 | eeeaee-
silty clay
loam.
52-8L Loam, fine ML, SM O T o
sandy loam.
Belpre: BeC, BeD, >23 3-6 0-8 Clay-—---c==-n CH N A [
BeE, BeF. 8-26 Clay, silty CH O S [ —
clay.
26-Lk Silty clay CH A-7T  |emmmme-
loam, clay.
hL-63 Shaly silty CH, CL A-T 0-25
clay loam.
63 Shale
bedrock.
Brookside: BsC, BsD, >3 >6 0-5 Silty clay CL-ML or A-6, A-T 0-20
BsE, BtF. loam. CL
Many boulders on 5-41 Silty clay CH, CL A-T, A-6 5-25
surface of BtF. loam, silty
clay.
L1-60 Channery CH, CL A-7, A-6 15-30
_/ silty clay.
1
Chagrin: Cg---==--- >3 >6 0-8 Silt loam---- | ML 0 Py
8-62 Silt loam, ML, N T S
loam. CL-ML

See footnotes at end of table.
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SIGNIFICANT IN ENGINEERING

more kinds of soil.

in the first column of this table.

The soils in such mapping units may have different properties and limitations, and for

Fill land, Urban land, and Strip mine spoil are not listed.

No valid

Available " Shrink- Risk of corrosion
Percentage passing sieve-- Perme- water Reaction swell
ability capacity potential
No. 4 No. 10 No. k4o No. 200 Uncoated Concrete
(4.7 mm) | (2.0 nm)| (0.4 mm)| (0.074 mm) steel
Inches per| Inches per pH
hour inch of soil

100 100 90-100 75-100 0.6-2.0 0.18-0.23 h.5-6.0 LOW==mmenx LoW====~=4 Moderate.

100 100 90-100 80-100 0.6-2.0 0.17-0.19 4.5-6.0 Lowe=mmm=m Moderate-- Moderate.

100 100 90-100 75-100 0.6-2.0 0.17-0.19 5.1-6.0 Low-=mwmon Lowe=m=n-- Moderate.

100 90-~100 85-95 75-90 0.6-2.0 0.17-0.22 5.1-7.3 LoWmmomna- LoW-=menun High.

100 90-1.00 70-90 4s5-70 0.6-2.0 0.,14-0,18 4,5-5,5 LOW=-—==== Moderate | High.

or low.
85-100 80-100 65-85 35-55 0.6-6.0 0.12-0.16 u.s-s.s LOW=mm=aun Low======- High.

100 95-100 85-95 75-85 0.6-2.0 0.18-0.23 6.1-7.3 LOW=wemmm~ LOW=m=mna- Low.

100 95-100 85-95 75-~90 0.6-2.0 0.17-0.20 5.6-7.3 LoWe~-—mmm LOWemmmmmm Low.
95-100 90-100 70-90 45-70 0.6-2.0 0.13-0.17 6.1-7.3 LOW=mmmmmm Low-=m=m=uu- Low.
95-100 90-100 90-100 85-95 0.06-0.6 0.13-0,17 6.6-7.3 High-e===-- High-~~--- Low.
95-100 90-100 90-100 85-95 0.06-0,2 0.11-0.15 6.6-7.8 High~-c--- Highee---- Low.
95-100 90-100 85-100 80-95 0.06-0.2 0.11-0.1k4 7.4-8.4 High------ High---=-- Low.
75-95 70-90 65-95 55-80 0.06-0.2 0.09-0.13 7.h-8.4 High-==n-- High--=w-- Low.
75-95 75-95 65-85 60-80 0.6-2.0 0.17-0.21 6.1-7.3 Moderate-- | Moderate--|Low.
80-95 75-90 70-85 55-80 0.2-0.6 0.12-0,16 5.6-7.3 Moderate-~ | High-----~ Low.
60-85 60-80 55-75 50-70 0.2-0.6 0.10~0.1k 6.6-7.8 Moderate--| High-----~ Low.
95-100 95-100 85-95 75-85 0.6-2.0 0.,18-0.22 5.6-7.3 LoW=ww—m-~ LOW==mmemn Moderate

to low.
90-100 95-100 80-90 60-85 2.6-2.0 0.14-0,18 5.6-7.3 LOoW==-=m-m LoW===cmo- Moderate
to low.
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TABLE 6.--ESTIMATES OF SOIL PROPERTIES

Soil series Depth to-- Classification Coarse
and fraction
map symbols Seasonal Depth Dominant greater
high water Bedrock from USDA Unified AASHO than
table surface texture 3 inches
Feet Feet Inches Percent
Chili: ChA, ChB, >5 >6 0-19 LoaMemm===u== ML N T [ ——
ChC.
19-41 | Gravelly SC, SM, A-2, Ak | mmeeea-
loam, grav- ML
elly sandy
loam, loamy
sand.
h1-55 Sand and SM, GM, A-1 0-5
gravel, SW-SM
Clymer: CLC, ClD-~-- >3 34-6 0-9 Silt loam---- | ML Ak | aemmeee
9-2k Loam, clay ML, CL A=k, A-6 0-10
loam.
2h-h2 Very channery oM, GC A-2 10-25
loam.
Lo Sandstone
bedrock.
*Conotton: CoA, CpE-- >5 >6 o-7 Gravelly SM, ML A-2, A-h 0-5
For Chili part of loam.
CpE, see Chili 7-60 Very gravelly M A-1, A-2 0-10
series. sandy loam,
very gravelly
loam.
60-T75 Sand and GW, GM, A-1 5-15
gravel, SM
*Dekalb: DkC, DkD, >3 2-3% 0-16 Loam, channery | ML A= 0-15
DkE, DkF, DsG. loam.
For Gilpin part of 16-28 Very channery @, SM A-2 15-30
DsG, see Gilpin loam.
series. 28 Sandstone
bedrock.
*Duncarmon: DtB, DtC, >3 >6 0-13 Silt loam---- ML A=k mmemee-
DuD, DuE.
For Lakin part of 13-90 Silt loam, ML, N T [
DuD and DuE, see very fine CL-MIL\
Lakin series. sandy loam.
*¥Elba: ELD, ELE, >3 31-5 0-5 Silty clay CL A-6, A-T 0-5
E1F. loam.
For Belpre part of 5-20 Clay, heavy CH A-T 0-10
E1D, E1E, and ELF, silty clay
see Belpre series loam.
: 20-54 Channery clay--{ CH A-T 15-30
5k Shale and
limestone
bedrock.

See footnotes at end of table.
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SIGNIFICANT IN ENGINEERING--Continued

Percentage passing sieve-- Available Shrink- Risk of corrosion
Perme- watér Reaction swell
No. 4 No. 10 No. 40 No. 200 ability capacity potential U ted | "
(4.7 mm)] (2.0 mm) | (0.42 mm)| (0.074 mm) ncoate oncrete
steel
Inches per | Inches per pH
hour inch of soil
90~100 | 85-95 75-85 55-70 0.6-2,0 0.14-0.18 5.1-6.0 LOW======= LOW===m==m Moderate.
60-90 55-90 45-75 25-55 2.0-6.0 0.08-0.1k4 5.1-6.0 LOW=m==mmn LOW======= Moderate.
55-70 35-55 15-35 5-20 6.0-20.0| 0.04-0.06 5.6-8.4 LOW--———-- LOW======- Low.
85-95 80-90 75-85 70-80 0.6-2.0 0.17-0.22 5.1-6.5 LoW=smneun LOW~~—=m~— Moderate.
80-90 75-85 65-75 50-65 0.6-2.0 0.14-0.18 4, 5-5.5 LOW=-—~—=- LOW=mnumunn Moderate.
35-45 30-40 25-35 20-30 2.0-6.0 0.07-0.10 4,5-5.5 LOW==—=m—- LOW=—wmnnn Moderate.
70-90 65-85 50-70 25-55 2.0-6.0 0.10-0.14 5.1-7.8 LOW=m—mmem LOoW=--cmun Moderate.
35-60 25-55 20-50 10-30 6.0-20,0 | 0.06-10.0 4,5-5.5 LoW-=———== Low=---=---- High.
25-50 10-40 5-35 0-20 >20.0 | 0.04-0.,08 5.1-7.3 LoWnmm=m=m- Low=smmw=~- Moderate.
70-90 65-85 60-80 50-70 2,0-6,0 0.12-0.16 4,5-6,0 LOW-msmnan LOW==m=m== Moderate
to high.
Lo-60 3555 30-45 25-35 5.0-20.0 | 0.08-0,10 4, 5-6.0 LOW==m=m== LOW~=memmn Moderate
to high.
100 | 95-100 90-100 90-100 0.6-2.0 0.17-0,23 4,5-6.0 LoW-==wum- LOW=-=—=-=- Moderate
to high.
100 | 95-100 85-100 70-100 0.6-2.0 0.14-0.18 4,5-6.5 LOW=m===== LOW~=m=m=== Moderate
to high.
90-100 | 85-100 85-95 75-90 0.2-0.6 0.15-0.18 5.6-7.3 Moderate-- | Moderate--| Low.
90-100 | 85-100 80-90 T70-90 0.06-0.2 0.11-0.15 5.6-7.3 Moderate-- | High---u-- Low.
70-90 | 65-85 60-85 55-80 0.06-0.2 0.10-0.1k4 6.6-8.4 Moderate~- | High-=~~=- Low.
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TABLE 6.--ESTIMATES OF SOIL PROPERTIES

Depth to-- Classification Coarse
Soil series Depth Dominant fraction
and Seasonal Bedrock from USDA greater
map symbols high water surface texture Unified AASHO than
table 3 inches
Feet Feet Inches Percent
Gallia: GaB, GaC, >5 >6 0-12 Silt loam, ML ALk meeaaas
GaD. loam,
12-83 Sandy clay CL, SC A-6, A-L | eeaeeen
loam, clay
loam, loam.
83-120 Loamy sand, SM, SC A-2 0-5
gravelly
loamy sand.

*Gilpin: GdB, GdC, >3 2-3 o-7 5ilt loam---- ML A-L 0-10
GdD, GdE, GAF, GkC, 7-26 Channery silt CL, M A-l, A6 15-25
kD, GkD3, GkE, loam.
0kE3, GkF, G1F, 26 Siltstone
G1G. bedrock.

For Summitville
part of GkC, GkD,
GkD3, GkE, GkKE3,
GkF', G1lF, and
GlG, see Summit-
ville series.
For Upshur part of]
GkC, GkD, GkD3,
GkE, GkE3, GkF,
GlF, and G1G, see
Upshur series.
Glenford: GnA, GnB-- 11-3 >6 0-10 Silt loam---- | ML N
10-4o Silt loam, CL, ML A-6, AL | cmmeaas
silty clay
loam,
Lo-80 Loam--===u=c= ML, CL-ML| A-b | ccmeeea
1
Hackers: HcA, HeB, '/>3 >k 0-12 Silt loam----. | ML N
HeC. 12-60 Silty clay CL A-6, A-T | m=mmeme-
loam, clay
loam,
60-120 Silt loam, ML, CL A-l, A6 | memeee-
loam.

See footnotes at end of table.
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SIGNIFICANT IN ENGINEERING --Continued

Percentage passing sieve-- Available Shrink- Risk of corrosion
Perme- water Reaction swell '
ability capacity potential
No. L4 No. 10 | No. Lo No. 200 Uncoated | Concrete
(4.7 zm) | (2.0 mm)| (0.42 mm) |(0.074 mm) steel
Inches per | Inches per »pH
hour inch of soil
100 100 | 90-100 60-80 0.6-2.0 0.15-0.19 5,1-5.5 LOW--===-- Low=--mm=-= High.
80-100 75-100 | 65-95 35-55 0.6-2.0 0.13-0,17 4, 5-5,5 Moderate-- |Moderate-- | High.
75-100 70-100 | 60-100 20-35 6.0-20.0 | 0.08-0.10 4,5-5.5 Low-m==u=- LOW==mmm== High.
85-100 80-90 75-95 65-75 0.6.2,0 0.12-0,18 4, 0-5.5 LOW==m=wuc Low-===-=~= High.
60-85 50-80 50-70 L5-60 0.6-2.0 0.06-~0.10 4,0-5.5 LoW-=-==~= LOW==n=mn= High.
100 100 | 90-100 75-90 0.6-2.0 0.17-0.21 5,6-6,5 LOW-====n= Moderate-- | Moderate.
100 100 | 85-100 80-90 0.2-0.6 0.14-0,18 5.1-6.0 LoW--=--=--= Moderate-- | Moderate.
100 95-100 | 80-95 65-75 0.2-0.6 0.13-0.17 5.1-6.5 LOW=mmmnu- Moderate-- | Moderate.
100 95-100 | 85-95 75-90 0.6-2,0 0.17-0.21 5.1-6.5 LoW-==-=-= LoW--—=—m== Moderate.
100 90-100 | 80-90 70-85 0.6-2.0 0.15-0,18 5.1-6.5 Moderate-- [Moderate-- | Moderate,
100 80-100 | 70-100 50-92 0.6-2.0 0.14-0,18 5,1-6.5 LOoW=wo=m-= Tow--—==~== Moderate.
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TABLE 6.--ESTIMATES OF SOIL PROPERTIES

Depth to-- Classification Coarse
Soil series Depth Dominant fraction
and Seasonal Bedrock from USDA greater
map symbols high water surface texture Unified AASHO than
table 3 inches
Feet Feet Inches Percent
1/
Hertshorn: He--=--- >3 31-6 0-19 Silt loam=--- ML N R
19-48 Very gravelly M, SM A-2, A-1 0-20
sandy loam,
sand, and
gravel.
48 Siltstone
bedrock.

*Hayter: HgB, HeC, >3 >6 0-16 LogMm===—m=m=== ML A-b 0-5
HgD, HeE, HgF, HAE, 16-55 Clay loam, CL, ML A-6, A-L 5-15
HKE, HKF. loam.

For Vandalia part 55-80 Very stony M, GC, A-2, A-b 40-70
of HkE and HKF, loam. ML
see Vandalia
series.
1/
Huntington: Hu----- >3 >6 0-16 8ilt loam---- ML A=k | mmemme-
16-8L Silt loam, ML, CL A-l, A6 | mmeeee-
silty clay
loam.
Keene: KeB, KeC---- 13-3 33-6 0-9 Silt loam-=--- ML N T B
9-22 8ilt loam, CL A-6, AT | ===m=--
gilty clay
loam.
22-54 Silty clay, CH, CL A-7 0-5
clay, silty
clay loam.
5k Siltstone
bedrock.
Laekin: IbC, LbD---- >5 >6 0-22 Loamy fine SM A2, Ak | memmee-
sand.
22-60 |Loamy fine SM, SM-SC |A-2, A=l | =m-----
sand, fine
sandy loam.

See footnotes at end of table.
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SIGNIFICANT IN ENGINEERING--Continued

Percentage passing sieve-- Available Shrink- Risk of corrosion
Perme- water Reaction swell
ability capacity potential
No. 4 No. 10 | No. 4O No. 200 Uncoated | Concrete
(4.7 mm) | (2.0 mm)|(0.42 mm) |(0.O074% mm) steel
nches per | Inches per PH
hour Inch of soil -
85-100 80-100 75-90 65-80 2.0-6.0 0.16-0.20 5.6-7.3 |Low~------ LOW====mm~ Moderate.
Lo-60 30-50 20-40 10-25 6.0-12,0| 0,02-0.06 5.6-7,3 | LOW-=-=~-- LoW--——--- Moderate.
85-95 80-95 75-85 65-75 2.0-6.0 0.16-0,20 5,1-6,0 |{Low-----== LOW==nmm=== Moderate.
75-90 70-90 65-80 50-65 2,0-6.0 0.08-0.12 5,1-6.0 |LoW======- LOW==mem==m Moderate.
40-65 35-60 35-55 30-55 6.0-12.0| 0.06-0.10 5,1-6.0 |LOW~=====-= LOW=m===m= Moderate.
100 100 85-100 70-85 0.6-2.0 0.18-0.23 6.1-7.3 | Low-=~---- LOW=====m- Low.
100 95-100 80-95 65-85 0.6-2.0 0.16-0,18 5,6-7.8 | Low-=-==== LOW===~=m== Low.
100 95-100 85-100 80-95 0.6-2.0 0.16-0.20 4.5-6.5 |LOWemm==== Moderate-- |Moderate
to high.
100 95-100 80-100 85-95 0.6-2.0 0.13-0.17 4.5-5,5 |Moderate-- [High-~----- Moderate
: to high.
90-100 80-100 75-100 70-95 0.06-0.2 0.08-0.12 4,5-6.5 |Moderate-- |High--===- Moderate
to high.
95-100 95-100 70-85 15-35 6.0-20.0| 0.06-0.10 4.5-6.5 | Low===n=- LOW~==m==n Moderate
to high.
95-100 90-100 70-85 15-45 6.0-20,0| 0.06-0.10 4,5-6,5 | LoW=e===-= LOW-====~= Moderate
to high.
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TABLE 6.--ESTIMATES OF SOIL PROPERTIES

Depth to-- Classification Coarse
Soil series fraction
and Depth Dominant greater
map symbols Seasonal Bedrock from USDA than
high water surface texture Unified AASHO 3 inches
table
Feet Feet Inches Percent
Licking: LcB, LcC, 15-3 >6 0-12 Silt loam---- ML or AL eemaees
LeD. CL-ML
12-21 Silty clay CL, CH A6, A=T | =mmmee-
loam. MH
21-b2 Silty clay, CH, MH S
clay.
ho.76 Silty clay CL, CH, AT | mmmmee-
loam, silty ML
clay.
*Lowell: LoC, LoD, >3 33-6 0-6 Silt loam, ML, CL A-6, A=k 0-5
LoE, LoF. . silty clay
For Upshur part loam.
of LoC, LoD, LoE, 6-50 Silty clay CH, CL A-T7 0-10
and LoF, see loam, clay.
Upshur series. 50-60 Soft weathered
siltstone.
60 Siltstone
bedrock.
Markland: MbB, MbC, 2-3 >6 0-7 Silt loam---- ML, AL, A6 | memema-
MbD2, MbG. CL-ML
7-49 Clay, silty CH, CL, A-T | mmemee-
clay loam. MH
Lg-64 Silty clay, CH, CL, N A
clay. MH
McGary: McA==w-=== 113 >6 0-7 Silt loem---- | ML, CL AL, A6 | emmem
7-56 Silty clay CH, CL, A7 | e
loam, silty MH
clay.
56-81L Silty clay--- CH, CL, N
MH
Y
Melvin: Md----=---- 0-% >6 0-6 Silt loam---- | ML, Ak, A6 | moceea-
CL-ML
6-60 Silt loam, ML, CL A<6, A=l | mmeaeas
silty clay
loam.

See footnotes at end of table.
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SIGNIFICANT IN ENGINEERING--Continued

Percentage passing sieve--~ Available Shrink=- Risk of corrosion
Perme- water Reaction swell
ability capacity potential
No. 4 No. 10 No. Lo No. 200 Uncoated | Concrete
(4,7 mm) | (2.0 mm) | (0.42 mm) |(0.0T4 mm) steel
Inches per | Inches per pH
hour inch of soil
100 95-100 90-100 85-95 0.6-2.0 0.15-0.19 5.1-7.3 Lowm===mm= Moderate-~ | Moderate.
100 95-100 90-100 85-100 0.2-0.6 0.12-0.16 4,5-6.0 | Moderate--|High------ Moderate
i to high.
100 95-1.00 95-100 90-100 |0.06-0.2 0.10-0.14 4,5-6.5 | Moderate--|High------ Moderate
to high.
100 95-100 90-100 85-100 {0.06-0.2 0.,10-0.16 4,5-7.8 | Moderate--|High------ Moderate.
95-100 95-100 90-100 80-95 0.6-2,0 0.16-0.20 4,5-6.,0 | Low------- Moderate-- | Moderate,
90-100 85-100 80-95 75-90 0.2-0.6 0.12-0.16 4,5-7.8 | Moderate--| High--~-~- Moderate.
100 100 95-100 80-95 0.6-2.0 0.16-0.20 4,5-6,5 | Low====nm- Moderate-- | Moderate.
100 100 95-100 90-100 | 0.06-0.2 0.12-0.16 4,5-8.4 | High---~-- High------ Moderate
to low.
100 100 90-~100 80-100 | 0.06-0.2 0.11-0.15 7.4-8.4 | High-=e-=w Highe~=ew- Low.
100 100 95-100 80-95 0.6-2,0 0,16-0.20 5,6-6.5 | LOW=~===-~ High---=-- Moderate.
100 100 95-100 85-95 0.06-0.20 -0.12-0,16 5.,6-7.8 | High------ Higheewe-- Moderate.
100 100 90-100 80-95 0.06-0.20 0.11-0.15 7.4-7.8 | High------ High------ Low.
100 95-100 85-95 70-90 0.6-2.0 0.17-0.21 5,6-6.5 | Low-~=—=-- Highem==--= Moderate
to low.
100 95-100 85-100 75-95 0.6-2.0 0.16-0,20 5.6-7.3 | Low------+ High--~--- Moderate
. to low.
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TABLE 6.--ESTIMATES OF SOIL PROPERTIES

Depth to--
Soil series Classification Coarse
and Depth Dominant fraction
map symbols Seasonal Bedrock from USDA greater
high water . surface texture Unified AASHO than
table 3 inches
Feet Feet Inches Percent
Mentor: MeA, MeB, >3 >6 0-12 Silt loam=--- ML N T [
MeC. 12-48 Silt loam, CL, CL-ML| A-6, A<k {=cce---
silty clay
loam.
48-8k Loam, silt ML O T
loam.
Y
Moshannon: Mp----« >3 >6 0-6 8ilt loam---- ML, CL A=l A-6, | eeeeee-
AT
6-60 8ilt loam, CL, ML A-6, AT,  |--mm---
silty clay A=l
loam.,
1
Newark: In---m---- $-13 >6 0-6 Silt loam---- | ML, CL-ML| Ak | -;eeaan
6-60 Silt loam, ML, CL A-b, A6 [ emeeeen
silty clay
. loam.
1/
Nolin: NOo===e=-=a= >3 >6 0-8 Silt loam---- ML, T -
CL-ML
8-60 $ilt loam, "ML, CL Al A6 | mmmmeea
silty clay
loam.
*Otwell: OtB, OtC, 14-3 >6 0-8 8ilt loam---- ML N T [
OvB, OvC.
For Vincent part 8-25 8ilt loem, ML, CL A6, A=k [ eeeeeae
of OvB and OvC, silty clay
see Vincent loam,
series. 25-63 Silty clay ML, CL A-L, A<6, | mmmeee-
loam, loam A-T7
(fragipan)
63-80 Sandy loam, CL, ML, A6, A=k, | aeemee-
loam. SM AT
Peoga: Pe-m-mmemen- 0-3 >6 0-9 Silt loam---- ML, A~ emaaaaa
CL-ML
9-63 Silty clay CL A-6, AT | mmmmaa-
loam.
63-93 8ilt loam, ML, CL A-ly A6 | mmeeeee
silty clay
loam, loam.

See footnotes at end of table,
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SIGNIFICANT IN ENGINEERING--Continued

Percentage passing sieve-- Available Shrink- Risk of corrosion
Perme- water Reaction swell
ability capacity potential
No. 4 No. 10 No. Lo No. 200 Uncoated | Concrete
(4.7 rm) | (2.0 mm) | (0.42 mm)|(0.074 mm) steel
Inches per [Inches per pH
hour inch of soil
95-100 90-100 85-100 75-95 .6-2,0 0.17-0.21 5.1-6.5 LOW===~=== LOW==nm=nn= Moderate.
95-100 90-100 85-100 70-90 .6-2.0 0.15-0 9 5.1-6.5 LOWemm=nnm Moderate-~ | Moderate.
95-100 90-100 80-100 50-~70 0.6-2.0 0.14-0.18 5.1-7.3 LoW===em-- e pp——— Moderate.
100 95-100 90-100 80-100 0.6-2.0 0.17-0.21 5.6-6.5 LOoW~=====-= LowW====mm- Moderate
to low.
100 90-100 85-100 70-100 0.6-2.0 0.15-0,19 5.6-6.5 LoW-===u— LoW--—===- Moderate
to low.
100 95-100 90-100 80-95 0.6-2,0 0.17-0.21 5,6-6.5 e) " Sp——— Highe===-- Moderate
to low.
100 95-100 85-100 75-95 0.6-2.0 0.15-C.19 5.6-7.3 LOW=mmmmm=n High=e=nu- Moderate
to low.
100 95-100 90-100 80-95 0.6-2.0 0.17-0.21 5.6-6.5 LoW=s—nmmm LoW=---=—o Moderate
to low.
100 95-100 85-100 75-95 0.6-2.0 0.15-0.19 5.6-7.3 LOW=mm e LOW=m=mmus Moderate
to low.
100 95-100 90-100 75-100 0.6-2.0 0.17-0.21 4,5-6.0 LOW======= Moderate~~ | Moderate
to high.
100 95-100 90-100 80-100 0.6-2.0 0.14-0.18 4.5-6.0 Moderate~- [Moderate-- | Moderate
to high.
100 95-100 85-100 75=-100 0.06-0.2 0,04-0,08 4,5-7.3 LoW—-wcm—- Moderate-- | Moderate
to high.
90-100 85-100 70-100 45-98 0.2-0.6 0.04-0.08 5.6-7.3 LoW---=--- Moderate-- | Low to
moderate.
100 95100 90-100 80-100 0.6-2.0 0.18-0.22 4.5-6.0 LOW=mmmm=m Highe-=n-- Moderate
to high.
100 95-100 90-100 85-100 0.06-0.2 0.14-0,18 4,5-6.0 Moderate--|High~===-- Moderate
) to high,
100 90-100 80-100 75-95 0.06-0.2 0.12-0.16 4.5-6.5 LOW==ameax High-~---- Moderate
to high.
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TABLE 6.--~ESTIMATES OF SOIL PROPERTIES

Soil series Depth to-- Classifiication Coarse
and Depth Dominant fraction
map symbols Seasonal Bedrock from USDA greater
high water surface texture Unified AASHO than
table 3 inches
Feet Feet Inches Percent
Sparta: SaB---=--- >5 >6 0-43 Loamy sand--- SM A-2 | eemmeen
43-90 Sand=m======~ SW-SM, A-l, A2 | mmmmee
SM
Summitville: SuD-- >3 33-6 0-6 Silt loam---- ML A=k 0-5
6-16 Silty clay CL-ML, A-6, A-T 0-5.
loam, silt CL
loam.
16-k41 Channery CL, CH A-7, A-6 15-30
silty clay )
loam, channery
silty clay.
L1 Siltstone
bedrock,
Taggart: TaA~m--== .13 >6 0-13 Silt loame=-~- ML T S ——
13-k45 $ilt loam, CL, A-6, A=k, | emeeees
silty clay CL-ML A-T
loam.
4560 8ilt loam, ML, A<b, A6 | cemaea-
loam. CL-ML
1/
Tioga: Tg----—=-=== >3 >3% 0-10 Fine sandy SM, ML T (S
loam.
10-38 Fine sandy SM, ML A-2, A-b ] o
loam, loam.
38-60 Fine sandy SM F N R (e
loam, loamy
fine sand.
*Upshur: UpB, UpC, >3 3%-5 0-6 Silty clay CL, CH, A7 | mmeema-
UpD, UpE, UrD3, loam. MH
UrE3, UsF, UsF3, 6-40 Silty clay, CH, MH, O [
UTG. clay. CL
For Gilpin part of 40-50 Very shaly Ge, M, A-T7 0-20
UsF and UsF3, see silty clay CL, CH
Gilpin series., loam.
Many stones on 50 Shale bedrock.
surface of UTG.

See footnotes at end of table.
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SIGNIFICANT IN ENGINEERING--Continued

Percentage passing sieve-- Available Shrink-
Perme- water Reaction swell Risk of corrosion
ability capacity potential
|
No. 4 No. 10 No. Lo No. 200 i Uncoated | Concrete
(4.7 mm) | (2. mm)| (0.%2 mm){(0.074 mm) ; steel
Inches per| Inches per pH |
hour inch of soil
95-100 90-100 50-75 15-35 >20.0 0.05-0.10 5.1-6.5 LOW~=——mm~m LOW===-==== Moderate
. to high.
80-100 75-100 50-70 10-25 >20.0 0.02-0.06 5,1-6.0 LOW=mmmmm- LOWswmamnm Moderate
to high.
85-95 80-90 70-80 65-75 0.6-2.0 0.16-0.20 4,5-5.5 LOW===emne LOW====nn-= Moderate
to high,
90-95 80-90 75-85 70-80 0.2-0.6 0.12-0.16 4,5-5.5 Moderate--| Moderate-~| Moderate
to high.
60-80 55-75 55-70 50-65 0.2-0.6 0.10-0.1k4 4, 5-6.5 Moderate--| Moderate--| Moderate
to high.
100 95-100 90-100 80-100 0.6-2.0 0.17-0.21 4.5-6.0 Low—--=--- High-===-- Moderate
to high.
100 95-100 90-100 85-100 0.2-0.6 0.14-0.18 4,5-5.5 Moderate--| High---=-~ Moderate
to high.
100 90-100 85-100 75-95 0.2-0.6 0.18-0.21 5.1-7.3 Low-~—--—- High-~-=~-- Low to
moderate.
95-100 90-100 70-85 40-55 2.0-6.0 0.08-0.16 6.1-7.3 LOW==—===-= LOW=m=w - Low.
95-100 90-100 70-90 35-55 2.0-6.0 0.08-0.15 6.1-7.3 LOW==mm==m LOW=m===a= Low.
95-100 85-100 60-75 15-35 2.0-6.0 0.06-0.10 6.1-7.3 LOW=——=—~- LOW-~—==== Low.
100 '95-100 95-100 90-100 0.2-0.6 0.14-0.18 4,5-6,0 Moderate--| Moderate--| Moderate
to high,
100 75-100 75-100 70-100 0.06-0.2 0.10-0.1k4 4,5-6.0 High------ High-=nau- Moderate
] to high.
45-70 40-65 35-60 35-55 0.06-0.2 0.06-0.10 5.1-7.3 Moderate--| Moderate--| Low to
moderate.
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TABLE 6,--ESTIMATES OF SOIL PROPERTIES

Soil series Depth to-- Classification Coarse
and Depth Dominant fraction
mep symbols Seasonal from USDA greater
high water Bedrock surface texture Unified AASHO than
table 3 inches
Feet Feet Inches
Vandelia: VaC, VaD, >3 >6 0-13 Silty clay CL, ML, A-6, A-T | wmea---
VaE, VaF. loam. MH
13-57 Silty clay, CH, CL, A-T 5-10
channery MH
silty clay.
57-83 Channery silty | CL, CH A-T, A-6 520
clay.
Vincent: VB, VtC, >3 >6 0-8 Silt loam---- ML, A ememaea
VtD. CL-ML
8-13 8ilt loam, CL, ML A6, Al | mmeeeem
silty clay
loam.
13-54 Silty clay, CL, CH A-6, AT | =ememme-
silty clay
loam.
sh-104 | Silty clay, CH, CL A-T, A-6 | ecemena-
silty clay
loam.
Watertown: WaB, >5 >6 0-13 Sandy loam, SM A2} memeean
WbA, WbB, WbC. gravelly
loanmy sand.
13-35 Gravelly loamy | SM A2 | ememem-
sand, sandy
loam, loamy
coarse sand.
35-110 | Very gravelly M, GC, A1l | emeee-a
sand, loamy SM
sand.
Wellston: WhB, WhC, >3 33-5 0-7 Silt loam---- ML T [
WhD.
7-36 Silt loam, ML, CL A-6, A-T, 0-10
silty clay A-b
loam, channery
loam. .
36-U45 Very channery GM, ML A=k 25-50
loam.
Ls Sandstone
bedrock.
See footnotes at end of table.
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SIGNIFICANT IN ENGINEERING--Continued

Percentage passing sieve--

Perme- Available Shrink- Risk of corrosion
_ ability water Reaction swell
No. 4 No. 10 | No. 4O No. 200 capacity potential
(4.7 mm) | (2.0 mm)| (0.42 mm) | (0.074 mm) Unecoated Concrete
steel
Inches per |Inches per pH
hour inch of soil
90-100 85-100 80-95 75-90 0.2-0.6 0.14-0.18 k,5-6.0 Moderate-- |Moderate-- | Moderate
to high.
80-100 75-100 70-100 60-95 0,06-0,2 0.10-0.16 4,5-7.3 High====-- Highe-==u- Moderate.
60-75 55-70 55-65 50-60 0.06-0,2 0.08-0.12 5.6-7.3 High------ Highe—---- Low to
moderate.
100 100 90-100 80-100 0.6-2.0 0.17-0.21 4.5-7.3 LOW==ennnm | ey [Tera———— Moderate
to high.
100 100 90-100 85-100 0.2-0.6 0.14-0.18 4,5-6.5 Moderate-- [Moderate-- | Moderate
to high.
100 100 90-100 85-100 | 0.06-0.2 0.12-0.16 4,5-7.3 Moderate~- |High=w==-- Moderate.
100 95-100 85-100 80-100 | 0.06-0.2 0.12-0.16 6.6-7.8 Moderate-- |High------ Low.
50-100 45-95 35-75 25-35 6.0-20.0| 0,08-0.12 6.1-7.3 LOWm=mm=mm LoWmmmmmmm Low to
moderate.
45-100 40-95 30-70 25-35 6.0-20,0{ 0.06-0,10 5.1-6.5 LOW=mm=mm= LOW=m====m Moderate
to high.
35-100 20-95 20-65 15-25 6.0-20.0{ 0.02-0.08 5.6-6.5 LOW=mmmnun LOWmmmmmn-= Moderate.
100 95-100 90-100 80-1.00 0.6-2.0 0.17-0.21 4,5-6.1 LOW-=mam== LOW= ===~ Moderate
to high.
85-100 80-100 75-100 70-100 0.6-2.0 0.12-0.17 4,5-5.5 LOW==cmm== Moderate-- | Moderate
' to high.
50-70 U5-65 40-60 35-55 0.6-2,0 0.08-0.13 4,5-5.5 LOW===mmm-= LoW=-=-===—- Moderate
to high.
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TABLE 6,--ESTIMATES OF SOIL PROPERTIES

Depth to-- Classification Coarse
Soil series fraction
and Depth Dominant greater
map symbols Seasonal from USDA than
high water | Bedrock surface texture Unified AASHO 3 inches
table
Feet Feet Inches
*Westmore: WkF, WkG, >3 >4 0-6 "Silt loam---- ML T [
W1F, W1G. 6-22 8ilt loam, CL, O
For Lowell part silty clay CL-ML
of WkF, WkG, WLF, loam.
and W1G, see 22=-72 Clay, silty CH A-T7 5-25
Lowell series. clay.
For Elba part of
WkF, WkG, WLF,
and W1G, see Elba
series.
Wheeling: WrA, >5 >6 0-8 8ilt loam---- ML T
WrB, WrC, WrD,
WrF, 8-36 Loam, sandy ML, CL, A<l A6 | memeaas
clay loam. sC
36-43 Very gravelly GM, SM A-2, A-1 0-5
sandy loam.
43-120 Gravel, sand, GM, SM, A-1, A-2 0-10
sandy loam. GW-GM,
SW-8M
*Woodsfield: WtB, >3 33-6 0-7 8ilt loam=-=-- ML, O
WtC, WtD, WzB,
WzC, WzD. 7-21 Silty clay CcL, A-6, A=l | aoaeoao
For Zanesville loam, silt CL-ML A-T
part of WzB, WzC, loam,
ard WzD, see 21-63 Clay, silty CH, MH A-7 0-5
Zanesville clay.
series,
Zanesville: ZnB, 2-3 33-6% 0-8 Silt loam~--- | ML L .
ZnC, ZnD.
8-28 Silt loam, CL, ML A6, AW | aemeal
silty clay
loam.,
28-58 Clay loam, CL, ML A6, Al | aemeeeo
loam (fragi-
pan).
58-77 Clay loam, CL, SM, A-6, A-T, 10-75
sandy loam. sc A-L, A-2
v

Subject to flooding.
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SIGNIFICANT IN ENGINEERING--Continued

Percentage passing sieve-- Risk of corrosion
Perme- Availlable Shrink-
ability water Reaction swell ¥
No. 4 No. 10 | No. Lo No. 200 capacity potential | Uncoated | Concrete
(4.7 m) | (2.0 mm) {(0.42 mm) | (0.0T74 mm) steel
Inches per|Inches per pH
hour inch of soil
100 | 95-100 90-100 80-100 0.6-2,0 0.18-0.22 5,1-6.0 |[LoWw~=-==-- LOW-—==~—— Moderate.
95-100 | 90-100 85-100 80-100 0.6-2.0 0.14-0.18 5.1-6.0 |Moderate-- |[Moderate--|Moderate.
75-100 | 70-100 65-95 60-90 0.06-0.2 0.10-0.16 5.1-7.8 |High------ Highm===u- Low to
moderate.
95-100 | 90-100 80-95 65-80 0.6-2.0 0.17-0,2% 5.1-7.3 |LOW==m==== LOW=m===== Moderate
to high.
90-100 | 85-100 75-90 hs-65 0.6-2.0 0.14-0.18 4,5-6,0 |Low-----=- LOW==munan Moderate
to high.
4s5-65 40-60 30-50 20-35 6.0-20.0 | 0.02-0.06 4,5<6,0 |Low==-====- LOW===en=- Moderate
to high.
35-60 25-55 15-45 5-35 6.0-20,0 | 0.02-0.06 4,5-6,0 |LoW-=e===- LOW=o==m=-= Moderate
to high.
100 100 95-100 80-100 0.6-2.0 0.17-0.21 4.5-6,0 |LoWes=su~=- LOW=m==m== Moderate
to high.
100 100 90-100 85-100 0.6-2.0 0.12-0.16 4,5-5.5 |Moderate-- |Moderate--|Moderate
to high.
70-100 | 65-100 65-100 60-100 | 0.06-0.2 0,08-0.12 4,5-7.8 | High--===- High--=-u- Moderate.
100 100 90-100 80-100 0.6-2.,0 0.17-0.21 4,5-6.5 |Low------- LOW=~===== Moderate
t6 high.
100 | 95-100 90-100 80-95 0.6-2.0 0.14-0.18 4,5-6,0 |Low-=-=aw= Moderate-~| Moderate
to high.
85-100| 80-100 75-100 70-90 0.06-0.2 0.06-0.12 4,5-5.5 | LoW======= Moderate--| Moderate
to high.
80-100| 75-100 65-100 35-65 0.2-2.0 0.06-0.12 5.1-6.5 |Low=====n= Moderate--|{ Low to
moderate.
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this system, a soil is classified in one of
seven basic groups ranging from A-1 through
A-7 on the basis of grain-size distribution,
liquid 1limit, and plasticity index. In group
A-1, are gravelly soils, which have high
bearing strength and are the best soils for
subgrade, or foundation. At the other extreme,
in group A-7, are clay soils, which have low
strength when wet and are the poorest.soils
for subgrade. Where laboratory data are avail-
able to justify a further breakdown, the A-1,
A-2, and A-7 groups are divided as follows:
A-1-a, A-1-b, A-2-4, A-2-5, A-2-6, A-2-7,
A-7-5, and A-7-6. As additional refinement,
the engineering value of a soil material can
be indicated by a group index number. Group
indexes range from 0 for the best material to
20 or more for the poorest. The AASHO classi-
fication for tested soils, with group index
numbers in parentheses, is'shown in table 5.
The estimated classification for all soils
mapped in the survey area is shown in table 6.

Test Data

Samples from 15 Washington County soils
were tested according to standard AASHO proce-
dures to help evaluate the soils for engineer-
ing purposes. All samples are modal for the

series. Only selected layers of each soil were
sampled. The results of these tests are shown
in table 5. The column headings in table 5

are explained in the following paragraphs.

USDA texture is determined by the relative
proportions of sand, silt, and clay in soil
material that is less than 2 millimeters in
diameter. "Sand," "silt,' "clay," and other
terms are defined in the Glossary.

The engineering soil classification shown
in table 5 is based on data obtained by grain-
size analysis and by tests to determine 1liq-
uid limit and plastic limit.

The mechanical analysis, or grain-size anal-
ysis, was made by using a combination of the
sieve and hydrometer methods. Percentages of
clay obtained by the hydrometer method should
not be used in naming the textural class for
s0il classification.

Tests for plastic limit and liquid limit
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 mois-
ture content at which the soil material passes
from a semisolid to a plastic state. The liq-
uid 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 mois-
ture content within which the soil material is
plastic. Some silty and sandy soils are
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nonplastic. They do not become plastic at any
moisture content.

Moisture density is shown in table 5 for
some of the tested soils., If a soil material
is compacted at increasing moisture content,
assuming that the compaction effort remains
constant, the density of the compacted material
will increase until the optimum moisture con-
tent is reached. After that, the density de-
creases with increase in moisture content. The
highest dry density obtained in the compaction
test is termed 'maximum dry density." Mois-
ture-density data are important in earthwork
for, as a rule, maximum stability is obtained
if the soil is compacted to the maximum dry
density when it is at approximately the optimum
moisture content.

Estimated Properties

Estimates of soil properties significant in
engineering are listed in table 6. They are
made for typical soil profiles, by layers suf-
ficiently different to differ significantly in
soil engineering. Estimates are based on field
observations made in the course of mapping, on
test data for these and 'similar soils, and on
experience with the same kinds of soil in other
counties., Explanations of some of the columns
in table 6 follow.

Depth to seasonal high water table is dis-
tance from the surface of the soil to the high-
est level that ground water reaches in the soil
in most years,

Depth to bedrock is distance from the sur-
face of the soil to the upper surface of the
rock layer.

Soil texture is described in table 6 in the
standard terms used by the Department of Agri-
culture. These terms take into account rela-
tive percentages of sand, silt, and clay in
soil material that is less than 2 millimeters
in diameter. "Loam," for example, is soil
material that is 7 to 27 percent clay, 28 to 50
percent silt, and less than 52 percent sand.

If the soil contains gravel or other particles
coarser than sand, an appropriate modifier is
added, as for example, 'gravelly loamy sand."

Permeability is the quality that enables a
soil to transmit water 6r air. It is estimat-
ed on the basis of those soil characteristics
observed in the field, particularly structure
and texture. The estimates in table 6 do not
take into account lateral seepage or such trans-

ient soil features as plowpans and surface crusts.

Available water capacity is the ability of
soils to hold water for use by most plants., It
is commonly defined as the difference between
the amount of water in the soil at field capac-
ity and the amount at the wilting point of
most crop plants.

Reaction is the degree of acidity or alkalin-
ity of a soil, expressed in pH values. The
pH value and terms used to describe soil reac-
tion are explained in the Glossary.



Shrink-swell potential is the change in vol-
ume to be expected of soil material with changes
in moisture content, that is, the extent to
which the soil shrinks when dry or swells when
wet. The extent of shrinking and swelling is
influenced by the amount and kind of clay in
the soil. Shrinking and swelling of soils
causes much damage to building foundationms,

roads, and other structures. A high shrink-
swell potential indicates a hazard to mainte-
nance of structures built in, on, or with

material having this rating,

Risk of corrosion, as used in table 6, per-
tains to potential soil-induced chemical ac-
tion that dissolves or weakens uncoated steel
or concrete. The rate of corrosion on uncoat-
ed steel is related to such soil properties as
drainage, texture, total acidity, and electri-
cal conductivity of the soil material. The
rate of corrosion on concrete is based mainly
on soil texture and acidity. Installations
that intersect soil boundaries or soil hori-
zons are more susceptible to corrosion than
installations entirely in one kind of soil or
in one soil horizon. A rating of low indicates
a low probability of soil-induced corrosion
damage. A rating of high indicates a high
probability of damage, so that protective
measures for steel and more resistant concrete
should be used to avoid or minimize damage.

Engineering Interpretations

based
shown

Soil interpretations in table 7 are
on the engineering properties of soils
in table 6; on test data for the soils in this
survey area, shown in table 5, and for other
soils nearby or adjoining; and on the experi-
ence of engineers and soil scientists with the
soils of Washington County. Ratings in table
7 summarize the limitation or suitability of
the soils for some listed purposes, but not
for highway location, drainage of crops and
pasture, irrigation, reservoir areas, embank -
ments, terraces or diversions, and grassed
waterways. For these particular uses, table
7 1ists those soil features not to be over-

looked in planning, installation, and maintenance.

Winter grading is affected chiefly by soil
features that are relevant to moving, mixing,
and compacting soil in roadbuilding when tem-
peratures are below freezing.

Soils most susceptible to damaging frost
action are silt loams and fine sandy loams
that are wet or saturated most of the winter.
Such soils are rated high.

Topsoil is used in topdressing an area where
vegetation is to be established and maintained.
Suitability is affected mainly by ease of
working and spreading the soil material, as in
preparing a seedbed; natural fertility of the
material, or the response of plants when ferti-
lizer is applied; and absence of substances
toxic to plants. Texture of the soil material

and its content of stone fragments are charac-
teristics that affect suitability. Also con-
sidered in the ratings is damage that will
result in the area from which topsoil is taken.

Sand and gravel are used in great quantities
in many kinds of construction. The ratings in
table 7 provide guidance about where to look
for probable sources. ‘A soil rated as a good
or fair source of sand or gravel generally has
a layer at least 3 feet thick, the top of
which is within a depth of 6 feet. The ratings
do not take into account thickness of overbur-
den, location of the water table, or other
factors that affect mining of the materials.
Neither ‘do they indicate quality of the deposit

Road fill is soil material used in embank-
ments for roads. The suitability ratings re-
flect (1) the predicted performance of soil
after it has been placed in an embankment that
has been properly compacted and provided with
adequate drainage and (2} the ease of excavat-
ing the material at borrow areas.

Soil properties that most affect highway
and road location are the load-supporting capac
ity and stability of the subgrade and the work-
ability and quantity of cut and fill material
available. The AASHO and Unified classifica-
tions of the soil material, and also the shrink
swell potential, indicate traffic-supporting
capacity. Wetness and flooding affect stabil-
ity of the material. Slope, depth to hard rock
content of stones and rocks, and wetness affect
ease of excavation and amount of cut and fill
needed to reach an even grade.

Pond reservoir areas hold water behind a dam
embankment. Soils suitable for pond reservoir
areas have low seepage, which is related to
their permeability and depth to fractured or
permeable bedrock or other permeable material.

Embankments require soil material resistant
to seepage and piping and of favorable stabil-
ity, shrink-swell potential, shear strength,
and compactibility. Stones and organic mate-
rial in a soil are among the factors that are
unfavorable.

Drainage of crops and pasture is affected by
such soil properties as permeability, texture,
and structure; depth to claypan, rock or other
layers that influence rate of water movement;
depth to the water table; slope; stability in
ditchbanks; susceptibility to stream overflow;
salinity or alkalinity; and availability of
outlets for drainage.

Irrigation of a soil is affected by such
features as slope; susceptibility to stream
overflow, water erosion, or soil blowing; soil
texture; content of stones; depth of root zone;
rate of water intake at the surface; permeabil-
ity of soil layers below the surface layer,
for example, in a fragipan or other layer that
restricts movement of water; amount of water
held available to plants; need for drainage;
and depth to the water table or bedrock.

Terraces and diversions are embankments, or
ridges, constructed across the slope to inter-
cept Tunoff and seepage so that it soaks into
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TABLE 7.--ENGINEERING

[An asterisk in the first column indicates that at least one mapping unit in this section is made up of two or
this reason it is necessary to follow carefully the instructions for referring to other series that appear

material too variable]

Suitability as source of--
Soil series Suitability for Susceptibility to Sand
and map symbols winter grading frost action Topsoil and gravel Road fill
Alford: AfB, AfC~-----=--m--- Fair: silty, but Moderate--------- Good---~-- Unsuited---{Fair to poor:
well drained. high silt
content.
Allegheny: AlB, AlC, AlD, Good-=-=-smmmmmmm e Moderate-----w=--- Fair to Unsuited---[Fair: silty
AlG. good: upper layers;
somewhat good below 3
clayey feet.
subsoil.
Ashton: AsA, AsB---------cu-- Fair to good: sub- [ Moderate--------- Good--~--- Unsuited Fair: silty---
ject to .infrequent to a
flooding. depth of
10 feet.
Good
locally
below 10
feet,
Belpre: BeC, BeD, BeE, BeF---|Poor: clayey------- Moderate----«---- Poor: Unsuited---|{Poor: clayey;
: clayey. high shrink-
swell poten-
tial; poor
workability.
Brookside: BsC, BsD, BsE, Poor: clayey sub- Moderate--------- Poor: Unsuited---|Poor: clayey
BtF. soil. thin subsoil;
Many boulders on surface of silty moderate
BtF. clay loam shrink-swell
surface potential;
layer. poor worka-
bility.
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INTERPRETATIONS

more kinds of soll.
in the first column of this table.

The soils in such mapping units may have different properties and limitations, and for
No interpretations for Fill land, Urban land, and Strip mine spoil;

Soil features affecting--

Ponds
Highway Sprinkler Terraces Grassed
location Drainage irrigation or diversions waterways
Reservoir area Embankment
Erodible on Possible high Fair stability Not needed; High available | Moderately Moderately
cut slopes; seepage in and compaction; well water capac- erodible; erodible;
well drained;| substratum, moderate per- drained. ity; medium fair sta- . well drained.
silty. meability; infiltrat ion; bility.
medium compressi- erosion
bility; subject hazard.
to piping.
Moderate sus- | Permeable Fair stability, Not needed; Moderate per- Erodible; Erodible;
ceptibility substratum. low piping well drained.[ meability; some slopes well
to frost resistance. high availa- too steep drained;
action; some ble water for terraces.| some - steep
moderately capacity; slopes.
steep and erosion
steep hazard in
slopes; well sloping
drained, areas.

Well drained;
moderate
suscepti-
bility to
frost action;
subject to
infrequent
flooding.

Some steep
slopes; sub-
ject to
slippage;
shale bed-
rock at 3 to
6 feet; high
shrink-swell
potential,

Sloping to
very steep;
unstable;
some springs
and seep
spots; mod-
erate
shrink-swell
potential.

Permeable sub-
stratum; sub-
ject to in-
frequent
flooding.

Low seepage;
subject to
slippage; 3
to 6 feet to
shale bed-
rock.

Sloping to
very steep;
unstable; low
seepage.

Fair stabilility
and compaction;
medium coumpress-
ibility; subject
to piping.

Low strength;
high shrink-
swell potential;
subject to
cracking.

Poor stability;
medium to high
compressibility;
subject to
cracking.

Not needed;
well
drained.

Not generally
needed
except in
seep spots.

Not generally
needed ex-
cept in
seep spots,

High available
water capac-
ity; medium
infiltration;
moderate
permeability.

Sloping to
very steep;
slow permea-
bility; slow
infiltration;
rapid runoff.

Slow infiltra-
tion; high
available
water capac-
ity; erosion
hazard.

Not generally
used; nearly
level to
gently
sloping.

Clayey; poor
workability;
steep; slow
permea-
bility.

Generally too
steep for
terraces;
clayey sub-
soll; seep
spots.

Not generally
needed; no
special
problems.

Clayey; sub-
ject to.
erosion;
poor worka-
bility.

Sloping to
very steep;
clayey sub-
soil; seep
spots; ero-
sion hazard;
vegetation
easy to
establish,
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TABLE 7.,--ENGINEERING

Soil series

Suitability for

Susceptibility to

Suitability as source of--

Sand

66

and map symbols winter grading frost action Topsoil and gravel Road fill
Chagrin: Cg-----=---======-= Fair to good: sub- | Moderate--------- Good--=--- Unsuited--~-|Fair: 1low
ject to flooding. strength;
silty.
. Chili: ChA, ChB, ChCe-e===u-- Good: well drained; | Low-----~-~------- Fair: Good=-=mm==- Good-=w=w=nmmumm
loamy and gravelly may be
material. gravel-
ly.
Clymer: C1C, ClD--wr-=-ww--- Good: Dbedrock at LoW-=-mmmmmmmmmm Fair: Unsuited---| Good: amount
3L to 6 feet, low of available
organic material
matter limited by
content. sandstone
bedrock at 3%
to 6 feet.
*Conotton: CoA, CpE--------= Good: well drained | Low-w-=w---c-c---- Poor: GooQw=mm===- Good-------~===
For Chili part of CpE, gravelly material; gravel-
see Chili series. some steep slopes. ly.
*Dekalb: DkC, DkD, DkE, DkF, | Good: some steep LOWermmemm e me e Fair: Unsuited: Fair: contains
DsG. and very steep i low may be a stones;
For Gilpin part of DsG, slopes and bedrock organic source of | amount of
see Gilpin series, outcrops. matter sandstone | material
content; available is
channery. limited by
sandstone
bedrock.




INTERPRETATIONS--Continued

Soil features affecting--

Highway
location

Ponds

Reservoir area

Embankment

Drainage

Sprinkler
irrigation

Terraces
or diversions

Grassed
waterways

Nearly level;
subject to
flooding;
well drained,

Some short
steep slopes;
well drained;
cut slopes
droughty.

Gently slop-
ing to
moderately
steep;
sandstone
bedrock at
3L t0 6
feet,

Gently
sloping to
steep; cut
slopes
droughty.

Some steep
and very
steep
slopes;
stony in
places;
sandstone
bedrock at
2 to 3%
feet,

Subject to
flooding;
moderate per-
meability.

Excessive
seepage.

Excessive
seepage; bed-
rock at 3% to
6 feet.

Excessive
seepage; sandy
and gravelly
material.

Excessive
seepage; 2 to
33 feet to
sandstone
bedrock.

Fair stability
and compaction;
moderate perme-
ability; medium
compressibility;
subject to
piping.

Good to fair
itability;
medium permea-
bility when
compacted.

Fair to good
stability and
compaction; low
permeability
when compacted,

Good stability;
medium to high
permeability
when compacted,

- Fair stability;

rapid permea-
bility; limited
amount of
material.

Not needed;
well
drained.

Not needed;
well
drained.

Not needed;
well
drained.

Not needed;
well
drained.

Not needed;
well
drained.,

Medium infil-
tration;

high avail-
able water
capacity;
moderate
permeability;
subject to
flooding.

Medium to
rapid infil-
tration;
moderate to
low avail-
able water
capacity;
erosion
hazard on
slopes.

Medium infil-
tration;
moderate
permeability;
medium avail-
able water
capacity;
erosion
hazard.

Rapid infil-
tration; low
available
water capac-
ity; rapid
permeability.

Low available
water capac-
ity; sloping
to very
steep; ero-
sion hazard.

Not generally
needed;
nearly level;
subject to
flooding.

Not generally
needed;
rapid infil-
tration;
low runoff;
gravelly
material;
some steep
slopes.

Gently
sloping to
moderately
steep; bed-
rock at 3%
to 6 feet;
some stones
in subsoil.

Not generally
needed;
rapid infil-
tration;
low runoff;
difficult to
vegetate;
gravelly
subsoil when
exposed,

Generally
too steep
for ter-
races; some
stones in
subsoil;
bedrock at
2 to 3%
feet.

Nearly level;
deep; well
drained;
subject to
flooding.

Cut channels
droughty
and diffi-
cult to
vegetate;
some steep
slopes.

Gently
sloping to
moderately
steep;
some stomnes
in subsoil,.

Cut channels
droughty
and diffi-
cult to
vegetate;
some steep
slopes.

Difficult to
vegetate;
some stones
in subsoil;
bedrock at
2 to 3%
feet.
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Suitability as source of--

Soil series Suitability for Susceptibility to Sand
and map symbols winter grading frost action Topsoil | and gravel Road fill

*Duncannon: DtB, DtC, DuD, Good to fair: deep,| High-------=----- Good--~--- Unsuited---|Fair to poor:

DuE. well drained silty low shear
For Lakin part of DuD and material. strength,
DuE, see Lakin series.

¥Elba: ELD, ElE, ElF---=---~ Poor: clayey Moderate-----==-- Poor: Unsuited---jPoor: clayey

For Belpre part of E1D, subsoil, thin subsoil;
F1lE, and ELF, see Belpre layer; poor worka-
series, too bility; bed-

clayey. rock at 3%
to 5 feet,

Gallia: GaB, GaC, GaD------- Good-=---m-mmmmm - m— LoW-=-memmm e Fair: Unsuited: Fair to good:

thin possible low strength,
layer, source of

moulding

sand.

*Gilpin: GdB, GdC, GAD, GdE, | Fair: loamy mate- Moderate--------- Fair: Unsuited---|Fair: loamy
GdF, GkC, GkD, GkD3, GkE, rial; bedrock at some material;
GkE3, GkF, GLF, GIlG. 2 to 3 feet. stones amount of

For Summitville part of on sur- material
GkC, GkD, GkD3, GkE, face. limited by
GkE3, GkF, and GlG, see bedrock at 2
Summitville series, For to 3 feet,
Upshur part of GkC, GkD,

GkD3, GkE, GkE3, GKF,
G1F, and GlG, see Upshur
series.
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INTERPRETATIONS--Continued

Soil features affecting--

Highway
location

Ponds

Reservoir area

Embankment

Drainage

Sprinkler
irrigation

Terraces
or diversions

Grassed
waterways

Fair to poor
compaction;
high sus-
ceptibility
to frost
action;
some steep
slopes.

Moderately
steep to
very steep
slopes;
subject to
slippage on
steep
slopes; bed-
rock at 3%
to 5 feet,

Some moder-
ately steep
slopes;
well
drained.

Some steep
and very
steep
slopes;
well
drained;
bedrock at
2 to 3
feet;
stable;
stony in
places,

Moderate perme-
abllity.

Low seepage;

3% to 5 feet to

bedrock; some

steep to very

steep slopes;

solution chan-
nels may form

in bedrock.

Undisturbed
sandy layers
may have ex-
cessive seep-
age; slow
seepage when
compacted,

Excessive seep-
age; 2 to 3
feet to bed-
rock; some
steep and very
steep slopes.

Fair to poor

stability; hard
to compact;
subject to
piping.

Fair to poor

stability and

ccipaction; high
compressibility;

subject to
cracking.,

Fair stability

and compaction;
low permeabil-
ity when com-
pacted,

Fair stability

and compaction;
amount of mate-
rial limited
by moderate
depth to bed-
rock; moderate
permeability,

Not needed;
well
drained.

Not generally
needed ex-
cept in
seep spots.,

Not needed;
well
drained.

Not needed;
well
drained.

High available
water capac-
ity; moderate
permeability;
some steep
slopes; ero-
sion hagzard.

Slow permea-
bility; mod-
erately steep
to very steep
slopes; high
runoff; ero-
sion hazard,

Medium infil-
tration;
moderate
permeability;
high avail-
able water
capacity;
erosion
hazard.

Medium infil-
tration; low
available
water capac-
ity; erosion
hazard on
slopes.

Erodible;
fair to poor
stability;
some steep
slopes.

Slopes too
steep for
terraces;
clayey soil
material;
poor worka-
bility.

Uniform
slopes;
some moder-
ately steep
slopes.

Most slopes
too steep
for terraces;
bedrock at
2 to 3 feet;
cut channels
droughty.

Some steep
slopes; ero-
sion hazard,

Moderately
steep to
very steep;
clayey sub-
soll; ero-
sion hazard.

Some moder-
ately steep
slopes; ero-
sion hagard;
vegetation
easy to
establish.

Erosion
hazard; cut
channels
droughty.
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Suitability as source of--

Soil series Suitability for Susceptibility to Sand
and map symbols winter grading frost action Topsoil and gravel Road fill

Glenford: GnA, GnB----=wc-meem--- Fair: moderately| High-----e-cecece- Fair to Unsuited---- | Fair: silty

well drained. good: material,
thin
layer.

Hackers: HcA, HcB, HeC-evee--n- Fair: well Moderate--------- Good to 12| Unsuited---- | Fair: moder-
drained; loamy inches. ate shrink-
subsoil; subject Fair swell poten-
to occasional below. " tial in sub-
flooding. soil; vari-

able alluvial
material be-
low 5 feet.

Hartshorn: He---eemecaceeceooo—o Fair: subject Moderate---=-w--=- Fair: Fair below Good below 2
to flooding. gravelly 2 feet; feet; bed-

below 10 sand and rock at 3% td
to 20 gravel with | 6 feet.
inches, high content
of fines;
bedrock at
33 to 6
feet.
*Hayter: HgB, HgC, HgD, HgE, Good: well Low--cemommnnaa Fair: Unsuited---- |Good to fair;
HgF, HhE, HkE, HkF. drained; loamy channery some large
For Vandalia part of HkE and material; stones subsoil, stones and
HkF, see Vandalia series,. and boulders in boulders.
some areas,
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INTERPRETATIONS --Continued

Soil features affecting--

Ponds
Highway Sprinkler Terraces Grassed
location Drainage irrigation or diversions | waterways
Reservoir area Embankment

Nearly level Some pervious Fair stability |Not generally | Medium infil- Low uniform Moderately
to gently layers in and compac- needed; tration; mod- slopes; mod- well drained;
sloping; substratum,. tion; low moderately erately slow erately well vegetation
some seepage permeability well permeability; drained; a easy to
in cuts; high when compac- drained; wet | moderately few wet spots.| establish;
susceptibil- ted; subject spots, well drained; erodible,
ity to frost to piping; high available
action. erodible. water capac-

ity; erosion
hazard on
Slopes,

Nearly level Some pervious Fair stability |Not needed; Moderate infil- | Uniform Vegetation
to sloping; layers in and compac- well tration; mod- slopes; well easy to
well drained; substratum; tion; hard to | drained, erate permea- drained; establish;
some areas moderate per- compact; sub- bility; high erosion erosion
subject to meability in ject to available hazard on hazard.
infrequent material piping. water capac- slopes; sub-
flooding; above. ity; erosion Jjeet to
moderate hazard on piping.
susceptibil- slopes.

ity to frost
action,

Nearly level;
bedrock at
3% to 6 feet;
subject to
flooding.

Some steep
slopes; well
drained; may
be unstable
on steep
slopes.

Pervious sub-
stratum; bed-
rock at 3% to
6 feet; sub-
ject to flood-
ing.

| Rapid seepage;

permeable
material,

Fair stability
and compac-
tion; medium
permeability
when compac-
ted.

Fair stability;
good compac-
tion; medium
to low perme-
ability when
compacted,

Not needed;
well
drained.

Not needed;
well
drained,

Moderate in-
filtration;
moderately
rapid per-
meability;
medium to low
available
water capac-
ity.

Moderate infil-
tration; mod-
erate avail-
able water
capacity; some
steep slopes;
erosion
hazard.

Not generally
needed;
nearly level;
subject to
flooding.

Some stones
on surface
and in sub-
soil; some
slopes too
steep for
terraces;
erodible,

Nearly level;
subject to
flooding.

Some stones
on surface
and in sub-
soil; ero-
sion hazard;
some steep
slopes.
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Suitability as source of--

Soil series Suitability for | Susceptibility to Sand
and map symbols winter grading frost action Topsoil and gravel Road fill

Huntington: Hu----=-==c=-==-- Fair: subject to |Moderate to high- Good---=~-- Unsuited---- | Fair to poor:
flooding. silty mate-

rial.

Keene: KeB, KeCo-m-momve—-omn Poor: clayey Moderate--~-=--~-- Fair: Unsuited---- | Poor: clayey
subsoil; sea- thin subsoil; bed-
sonal wetness, layer of rock at 3%

suitable to 6 feet,
material.

Lakin: LbC, LbD-----w--c=-e-=- Goodemmmmme = m— LOW--mmmmmmmmmm == Poor: too | Poor source GoOdmmmmmm——=

sandy. of sand;
excessive
fines; un-
suitable
for gravel.

Licking: LeB, LeC, LeD------- Poor: clayey Moderate--w--m=-- Fair: Unsuited---- [ Poor: clayey
subsoil; sea- thin subsoil; low
sonal wetness. layer. strength.

*Lowell: ILoC, LoD, LoE, LoF-- | Poor: clayey sub-| Moderate---=----- Fair: Unsuited---- | Poor: clayey

For Upshur parts of LoC, soil; bedrock at thin subsoil; low
LoD, LoE, and LoF, see 3L to 6 feet. layer; strength,
Upshur series. too

clayey.
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' INTERPRETATIONS--Continued

Soil features affecting--

Highway
location

Ponds

Reservoir area

Embankment

Drainage

Sprinkler
irrigation

Terraces
or diversions

Grassed
waterways

Nearly level;
subject to
flooding;
well drained;
moderate to
high suscept-
ibility to
frost action,

Gently sloping
to sloping;
clayey sub-
soili bedrock
at 3§ to 6
feet; moder-
ate suscept-
ibility to
frost action;
possibility
of slippage.

Gently sloping
to steep;
well drained;
stable
material,

Gently sloping
to moderately
steep; un-
stable mate-
rial; clayey
subsoil;
low strength;
Seasonal
wetness,

Some steep
and very
steep slopes;
steeper
slopes un-
stable; bed-
rock at 3%
to 6 feet.

Moderate seep-
age; subject
to flooding.

3% to 6 feet to
bedrock; low
seepage.

Sandy soil;
high seepage.

Low seepage----

Some steep and
very steep
unstable
slopes; low
Sseepage.

Fair to poor
stability and
compaction;
medium com-
pressibility;
subject to
piping.

Fair to poor
stability and
compaction;
medium to high
compressibil-
ity.

Fair to good
compaction;.
medium to low
permeability '
when compac-
ted; subject
to piping.

Fair to poor
stability and
compaction;
high compress-
ibility;
cracks when
dry.

Fair to poor
stability and
compaction;
high compress-
ibility; sub-
ject to
cracking,

Not needed;
well
drained.

Not generally
needed
except in
seep spots,

Not needed;
well drained.

Not generally
needed;
moderately
well
drained.

Not needed;
well
drained,

Moderate infil-
tration; high
available
water capac-
ity; nearly
level; subject
to flooding.

Medium infil-
tration; slow
permeability;
moderate
available
water capac-
ity; erosion
hazard on
slopes.

Rapid infiltra-
tion; low
available
water capac-
ity; rapid
permeability;
some steep
slopes.

Moderate infil-
tration; slow
permeability;
moderate
available
water capac-
ity; erosion
hazard.

Some steep and
very steep
slopes; mod-
erate avail-
able water
capacity;
moderately
slow permea-
bility; ero-
sion hazard,

Not generally
needed;
nearly level;
subject to
flooding.

Cut channels
clayey and
difficult to
vegetate,

Not generally
needed;
rapid infil-
tration; slow
runoff; ero-
dible in
channels,

Clayey sub-
soil; some
moderately
steep slopes.

Some slopes
too steep.
for terraces;
erodible;
cut channels
clayey.

Nearly level;
subject to
flooding.

Cut channels
clayey and
difficult to
vegetate;
eros ion
hazard on
slopes,

Cut channels
droughty and
erodible,

Clayey sub-
soll; diffi-
cult to
vegetate;
erodible,

Some steep
slopes;
erodible;
cut channels
clayey; high
volume of
runoff,

73



TABLE 7.--ENGINEERING

Suitability as source of--
Soil series Suitability for | Susceptibility to Sand
and map symbols winter grading frost action Topsoil and gravel Roadfill

Markland: MbB, MbC, MbD2, Poor: clayey Moderate--------- Poor: Unsuited----|Poor: clayey

MbG ., subsoil; sea- thin material.,
sonal high layer.
water table at
2 to 3 feet.

McGary: McA--—----mmmeom-en= Poor: seasonal Moderate-----=---- Poor: Unsuited----|Poor: clayey
high water thin material;
table; clayey layer. seasonal high
subsoil. water table;

high shrink-
swell poten-
tial.

Melvin: Md----ceeccecmmeeca-m Poor: subject to | High----~---=-=--o Poor: Unsuited---~|Poor: high
flooding; high high water table.
water table; water
some ponding. table.

Mentor: MeA, MeB, MeC------- Good: loamy Moderate---«===-=~ Good~--=~- Unsuited: Fair: silty
material; well sand and material,
drained. gravel may

occur at
depths be-
low 6 to
20 feet.

Moshannon: Mp-----==mw==----- Fair: subject to |High------------- Good--===-- Unsuited----|Poor: silty
flooding; silty material;
material. high suscepti-

bility to
frost action.
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INTERPRETATIONS--Continued

Soil features affecting--

Ponds
Highway Sprinkler Terraces Grassed
location Drainage irrigation or diversions waterways
Reservoir area Embankment
Gently sloping | Low seepage; Fair stability |Not generally | Moderate infil-|Clayey sub- Clayey sub-
to very steep;| some very and compac- needed; well tration; slow soil; erosion soil; ero-

high shrink-
swell poten-
tial; moder-
ately well
drained; un-
stable mate-
rial,

Seasonal high
water table;
unstable
material;
nearly level;
cut slopes
unstable;
high shrink-
swell poten-
tiel.

Neariy level;
subject to
flooding;
high water
table; high
suscepti-
bility to
frost action.

Nearly level
to sloping;
moderate sus-
ceptibility
to frost ac-
tion; well
drained;
silty mate-
rial.

Nearly level;
well drained;
subject to
flooding;
high suscepti+
bility to
frost action.

steep slopes.

Low seepage;
high water
table.

Subject to
flooding; high
water table,

Moderate seep-
age; substra-
tum may be
pervious.

Moderate seep-
age; substra-
tum may be
pervious;
subject to
flooding.

tion; high
compressi-
bility; high
shrink-swell
potential,

Fair stability
and compac-
tion; high
shrink-swell
potential;
good resis-
tance to
piping.

Fair to poor
stability and
compaction;
medium com-
pressibility;
subject to
piping.

Fair stability
and compac-
tion; medium
compressi-
bility; sub-
ject to
piping.

Fair stability
and compac-
tion; medium
compressi-
bility; sub-
Jject to
piping.

drained to
moderately
well drained.

Seasonal high
water table;
slow permea-
bility.

Poorly
drained;
high water
table; sub-
ject to
flooding;
poor out-
lets.

Not needed;
well
drained.

Not needed;
well
drained.

permeability;
moderate
available
water capac-
ity; erosion
hazard.

Nearly level;
seasonal
high water
table; very
slow permea-
bility; moder-
ate available
water capac-
ity.

Poorly drained;
subject to
flooding;
moderate in-
filtration;
high availa-
ble water
capacity.

Moderate infil-
tration and
permeability;
high availa-
ble water
capacity;
erosion
hazard on
slopes.

Moderate infil-
tration; high
available
water capac-
ity; subject
to flooding.

hazard; some
slopes too
steep for
terraces.

Seasonal high
water table;
slow permea-
bility.

Nearly level;
poor outlets;
moderate per-
meability.

Erosion hazard
on slopes.

Not generally
needed;
nearly level;
subject to
flooding.

sion hazard;
some steep
and very
steep slopes.

Seasonal high
water table;
slow permea-
bility.

Not generally
needed;
poorly
drained;
nearly
level; sub-
Ject to
flooding.

Vegetation
easy to
establish;
erosion
hazard on
slopes.

Nearly level;
well drained;
subject to
flooding.
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Suitability as source of--
Soil series Suitability for Susceptibility Sand
and map symbols winter grading to frost action Topsoll and gravel Roadfill

Newark: Nh--ecemmee-mmcommoemm—- Poor: subject High---vemecen-u- Good-=--~-- Unsuited----|Fair to poor:
to flooding; silty mate-
seasonal high rial; seasonal
water table. high water

table.

Nolin: NO-w---memescoommmmem—m Fair: silty High--~-==-ceew-- Good-=----- Unsuited----{Fair to poor:
material; sub- silty mate-
ject to flood- rial,
ing.

*0twell: OtB, OtC, OvB, OvC--- |Fair: silty Moderate----==---- Fair: thin | Unsuited----|Fair: silty

For Vincent parts of OvB and loamy layer. and loamy
and OvC, see Vincent material; mod- material;
series. erately well A-L, A-6,

drained.

Peoga: Pe---c-mmeeccmomomeno— Poor: high High-----onceun-- Poor: high | Unsuited----{Poor: silty
water table; water and clayey
some ponding; table. material;
silty material. high water

table.

Sparta: SaB---w-eew-oooooooeo- Good---m~mmmmemn- LoW-=-m=cmmommm o Poor: too | Poor source |Good=------~---

sandy. of sand;
excessive
fines; un-
suitable
for gravel.
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INTERPRETATIONS--Continued

Soil features affecting--

Ponds
Highway Sprinkler Terraces Grassed
location Drainage irrigation or diversions waterways
Reservoir area Embankment

Nearly level; Subject to Fair stability | Seasonal Moderate infil- | Nearly level; Nearly level;
subject to flooding; and compac- high water tration and not gener- subject to
flooding; seasonal high tion; subject table; mod- permeability; ally needed; flooding.
seasonal high | water table; to piping. erate perme- high avail- subject to
water table; substratum ability; able water flooding.
high suscepti-| may be per- subject to capacity;
bility to vious, flooding; somewhat
frost action. poor out- poorly

lets, drained; sub-
Jject to
flooding.

Nearly level; Subject to Fair stability | Not generally| Moderate infil- | Not generally [ Nearly
subject to flooding; and compac- needed; well| tration; needed; level;
flooding; moderate per- tion; medium drained. moderate nearly level; subject to
well drained; meability; compressi- permeability; subject to flooding.
high sus- substratum bility; sub- high availa- flooding.
ceptibility may be per- ject to ble water
to frost vious, piping. capacity;
action. subject to

flooding.

Nearly level Low seepage; Fair stability | Not generally| Moderate infil- | Uniform Lateral
to sloping; pervious sub- and compac- needed ex- tration; mod- slopes; ero- seepage
moderate stratum in tion; medium cept in erate avail- sion hazard; above
suscepti- places, compressi- seep spots; able water some inter- fragipan;
bility to bility; sub- fragipan in capacity; nal lateral erosion
frost action; Jject to subsoil; slow permea- seepage hazard,
moderately piping. slow perme- bility; ero- above fragi-
well drained. abllity. sion hazard pan,

on slopes.

Nearly level; Low seepage; Fair stability | Poorly Moderate infil-| Nearly level; Nearly
high water high water and compac- drained; tration; high high water level; high
table most table. tion; medium slow permea- available table; slow water table;
of the year; compressibil- bility; both| water capac- permeability. slow perme-
high suscept- ity; subject tile and ity; poorly ability.
ibility to to piping. surface drained; slow
frost action, drainage permeability.,

generally
needed.

Nearly level Sandy soil; Fair to good Not needed; Rapid infil- Not generally | Cut chan-
to gently high seepage. compaction. well tration; low needed; low nels
sloping; drained. available volume of droughty
stable water capac- runoff; and
material. ity; very erodible in erodible,

rapid perme- channels.
ability.
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Suitability as source of--

Soil series Suitability for | Susceptibility to Sand
and map symbols winter grading frost action Topsoil and gravel Roadfill
Summitville: SuDe--e-=c--c-=== Pair:; well Moderate--~----- Fair: thin [Unsuited----|Fair: moderate
drained; loamy layer. shrink-swell
and clayey potential;
material. low plasti-
city; bedrock
at 35 to 6
feet.
Taggart: Ta8A-----c--scm-—m—mu- Poor: seasonal High--==a==-mm== Fair: thin |Unsuited----|Poor: silty
high water layer. material;
table. seasonal high
water table.
Tioga: Tg--=----=mm==re=m==c-- Fair: loamy Low-=-ceevmone—- Good-=-=-==--- Fair for Good--==mmmann
material; sub- sand; ex-
ject to flood- cessive
ing. fines; un-
suitable
for gravel,

*Upshur: UpB, UpC, UpD, UpE, Poor: clayey; Moderate~------- Poor: thin |[Unsuited----|Poor: plastic;
UrD3, UrE3, UsF, UsF3, UTG.. poor workabil- layer; too clayey mate-
For Gilpin parts*of UsF and ity; subject to clayey. rial; soft
UsF3, see Gilpin series. slippage. bedrock at

The UTG unit has many 3% to 5 feet.
stones on the surface. This
property was not considered
in rating this soil.
Vandalia: VaC, VaD, Vak, Poor: clayey Moderate-------- Fair: too [ Unsuited----|Poor: plasti-
VaF. soil; subject to clayey. city; clayey
slippage. soil; high
shrink-swell
potential;
poor worka-
bility.
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INTERPRETATIONS --Continued

Soil features affecting--

Ponds
Highway Sprinkler Terraces Grassed
‘location Drainage irrigation or diversions waterways
Reservoir area Embankment
Some steep and | Moderately slow| Fair stability | Not needed; Moderate infil-| Most slopes Bedrock at
very steep permeability; and compac- well tration; mod- too steep 3% to 6
slopes; bed- bedrock at 3% tion; medium drained. erate avail- for terraces;| feet; hazard
rock at 3% to to 6 feet. compressi- able water 3% to 6 feet of erosion.
6 feet; well bility; some capacity; to bedrock;
drained, steep and steep and very erosion
very steep steep slopes; hazard.
slopes. erosion

Nearly level;
seasonal high
vater table;
high suscepti-
tility to
frost action,

Nearly level;
subject to
flooding; well
drained; loamy
material.

Unstable clayey
material; high
shrink swell;
some steep and
very steep
slopes; soft
bedrock at 3%
to 5 feet,

Unstable;
plastic clay
material; sub-
ject to slip-
page; high
shrink-swell
potential;
some steep and
very steep
slopes.

Seasonal high
water table;
moderately
low seepage,

Loamy soilj
high seepage;
subject to
flooding.

Low seepage;
limited depth
to bedrock;
subject to
slippage.

Low seepage;
subject to
slippage.

Fair to poor
stability
and compac-
tion; medium
compressi-
bility.

Fair to good
stability and
compaction;
subject to
piping.

Poor stability
and compac-
tion; high
shrink-swell
potential;
subject to
cracking;
high compress-
ibility.

Poor stability
and compac-
tion; high
shrink-swell
potential;
subject to
cracking;
high compress-
ibility.

Seasonal high
water table;
moderately
slow perme-
ability.

Not needed;
well
drained.

Not needed;
well
drained.

-Not generally
needed;
well drained;
seep spots,

hazard.

Medium infil-
tration; high
available
water capac-
ity; seasonal
high water
table,

Rapid infil-
tration;
available
water capac-
ity; moder-
ately rapid
permeability.

Slow infiltra-
tion; slow
permeability;
some steep
and very steep
slopes; high
volume of
runoff; mod-
erate avail-
able water
capacity.

Slow infiltra-
tion; slow
permeability;
moderate
available
water capac-
ity; some
steep and very
steep slopes,

Nearly level;
seasonal
high water
table,

Generally not
needed;
nearly level;
subject to
flooding.

Clayey sub-
soil; ero-
sion hazard;
most slopes
too steep
for terraces;
poor worka-
bility; sub-
ject to
slippage and
cracking.

Clayey sub-
soil; poor
workability;
most slopes
too steep
for terraces;
subject to
slippage.

Nearly level;
seasonal
high water
table,

Nearly level;
subject to
flooding.

Clayey sub-
soil; ero-
sion hazard;
poor worka-
bility; sub-
ject to
slippage and
cracking.

Clayey sub-
soil; poor
workability;
subject to
slippage.
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TABLE 7.--ENGINEERING

Suitability as source of--

Soil series Suitability for Susceptibility to Sand
and map symbols winter grading frost action Topsoil | and gravel Roadfill
Vincent: VtB, VtC, VtD----- Poor: clayey mate- Moderate--------~ Fair: Unsuited---|Poor: clayey
rial. thin material; low
layer. strength.
Watertown: WaB, WbA, WbB, GOOG-=mmmm e LoWw====---omcnmun Poor: Poor: Good---==--====-
WbC. too excessive
gravelly fines;
and better
sandy. source of
gravel
may occur
below 6
feet.
Wellston: WhB, WhC, WhD---- |Fair: silty mate- Moderate----=---- Good---=- Unsuited---|Fair: silty
rial; bedrock at material; low
3% to 5 feet. strength; bed-
rock at 3% to
5 feet.
*Westmore: WkF, WkG, Wl1F, Fair to poor: High----re-uemau- Fair: Unsuited---|Poor: silty
W1G. clayey lower part thin over clayey
For Lowell parts of WkF, of subsoil; steep layer, material; low
WkG, WLF, and W1G, see and very steep strength; high
Iowell series. For Elba slopes. shrink-swell
parts of WkF, WkG, WIF, potential,
and W1G, see Elba series.
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INTERPRETATIONS~-Continued

Soll features affecting--

Highway
location

Ponds

Reservoir

area

Embankment

Drainage

Sprinkler
irrigation

Terraces
or diversions

Grassed
waterways

Nearly level
to moderate-~
ly steep;:
clayey mate-
rial.

Nearly level
to sloping;
well
drained;
stable; cut
slopes
droughty.

Gently
sloping to
moderately
steep; bed-
rock at 3%
to 5 feet;
cut slopes
erosive;
well
drained.

Steep and
very steep
slopes;
bedrock at
b to 7
feet; plas-
tic clays
in lower
subsoil;
subject to
slippage.

Low seepage

Rapid seepa

Moderate se

age; bedrock

at 3% to 5
feet,

Steep to ve
steep slop
4 to 7 fee
bedrock} p
sible seep

ge----

ep-

ry
es;
t to
os-
age.

Fair to poor
stability and
compactions
medium to high
compressibility.

Fair stability
and compaction;
subject to
piping.

Fair stability
and canpaction;
medium compress-
ibility; subject
to piping.

Steep to very
steep slopes;
fair to poor
stability and
compaction;
medium to high
compressibility;
high shrink-
swell potential.

Not needed;
well
drained,

Not needed;
well
drained,

Not needed;
well
drained.

Not needed;
well
drained.

Moderate infil-
tration; slow
permeability;
high avail-
able water
capacity;
erosion
hazard on
slopes.

Rapid infiltra-
tion; low
available
water capac-
ity; rapid
permeability;
erosion
hazard on
slopes.

Moderate infil-
tration;
moderate
available
water capac-
ity; erosion
hazard.

Steep to very
steep slopes;
erosion
hazard; high
available
water capac-
ity; medium
infiltration
rate; slow
permeability.

Uniform
slopes; ‘some
moderately
steep
slopes;
poor worka-
bility.

Not generally
needed;
rapid in-
filtration
and permea-
bility; low
volume of
runcff.

Bedrock at
3% to 5
feet; ero-
sion
hazard;
some mod-
erately
steep
slopes.

Slopes too
steep for
terraces;
erosion
hazard.

Some moderate-
ly steep
slopes; poor
workability.

Cut channels
droughty and
difficult to
vegetate,

Erosion
hazard; bed-
rock at 3%
to 5 feet,

Erosion
hazard;
steep to
very steep
slopes.
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TABLE 7.--ENGINEERING

Suitability as source of--

Soil series Suitability for Susceptibility for Sand
and map symbols winter grading frost action Topsoil and gravel Roadfill
Wheeling: WrA, WrB, WrC, Good: well drained;| Moderate--------- Good=-=-~-~- Good below Fair: loamy
WrD, WrF. loamy. 3% to 6 material;
feet, good below
3% feet.
*Woodsfield: WtB, WtC, WtD, Fair in upper 2 Moderate--------- Fair: Unsuited--- {Poor: clayey
WzB, WzC, WzD. feet. Poor below 2 thin in lower sub=-
For Zanesville parts of feet: clayey. layer. soil; low
WzB, WzC, and WzD, see strength.
Zanesville series.
Zanesville: ZnB, ZnC, ZnD----- Fair: silty; com- |High------------- Good--~-- Unsuited--- | Poor to fair:
pact layer in silty; bed-
lower part of sub- rock at 3%
soil. to 6% feet.
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INTERPRETATIONS--Continued

Soil features affecting--

Ponds
Highwgy Sprinkler Terraces Grassed
location Drainage irrigation or diversions waterways
Reservoir area Embankment

Some steep to| Some steep to Fair to good Not needed; Moderate infil-| Erosion Erosion
very steep very steep stability and well tration; high hazard on hazard on
slopes; well slopes; per- compaction; drained. available steeper steeper
drained; vious sub- medium to low water capac- slopes; some slopes.
stable stratum. compressibility. ity; some slopes too
material. moderately steep for

steep to very | terraces;
steep slopes; some short
erodible slopes.
slopes.

Gently slop- | Low seepage Poor stability Not needed; Moderate infil-| Erosion Erosion
ing to mod- rate; bedrock and compaction; well tration; hazard; cut hazard; cut
erately at 3% to 6 high compressi- drained, slow permea- channels channels
steep; plas- feet, bility; high bility; mod- clayey; some clayey.
tic clay in shrink-swell erate avail- moderately
subsoil; potential; sub- able water steep
high shrink- ject to crack- capacity; slopes.
swell poten- ing. erodible
tial; cuts slopes.
erosive;
bedrock at
3L to 6
feet; pos-
sible slip-
page.

Gently slop- Possible Fair stability Not generally| Medium infil- | Uniform Seepage in
ing to mod- seepage loss and compaction; needed; tration; slopes; channels;
erately in fractured medium com- fragipan moderate seepage in erodible
steep; high-| bedrock; 3% pressibility; below 2 available channels; slopes.
ly suscept- to 6% feet to subject to feet; slow water capac- erosion
ible to bedrock. piping. permeabil- ity; slow hazard; some
frost ac- ity. permeability. | moderately
tion; bed- steep
rock at 3% slopes.

to 63 feet;
~ cuts ero-
sive,
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the soil or flows slowly to a prepared outlet.
Features that affect suitability of a soil for
terraces are uniformity and steepness of slope;
depth to bedrock or other unfavorable material;
stones; permeability; and resistance to water
erosion, soil slipping, and soil blowing. A
s0il suitable for these structures provides
outlets for runoff and is not difficult to
vegetate.

Waterway layout and construction are affect-
ed by such soil properties as texture, depth,
and erodibility of the soil material; stones
or rock outcrops; and the steepness of slope.
Other factors affecting waterways are seepage,
natural soil drainage, available water capac-
ity, susceptibility to siltation, and ease
in establishing and maintaining vegetation.

Town and Country Planning

The steep slopes prevalent throughout the
county and the related need for control of run-
off and erosion are limitations to be consider-
ed in designing structures. The hazard of ero-
sion on steep soils is very severe in construc-
tion areas. TFlooding is a severe hazard to
structures on flood plains in the county,
especially in the Ohio River Valley.

Washington County is still essentially rural,
but urban expansion and highways are permanent-
ly removing many acres from farm use (fig. 7).

A freeway or superhighway can displace up to

Figure 7.--Huntington soils, in foreground, are well suited to farming. Houses in background
are on Wheeling soils.
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about 50 acres per mile. One shopping center
can easily replace 50 to 100 acres of farmland.

The pages that follow provide information
on the properties of soils and their effect
on selected nonfarm uses. Because development
and maintenance costs are related to soil
limitations, this information can help commu-
nity and industrial planners in selecting the
areas least costly to develop and maintain
and in considering alternative uses in long-
range planning and zoning.

The estimated degree and kinds of limita-
tion for selected uses are shown in table 8.
The degree of limitation is expressed as
slight, moderate, or severe. Slight indicates
no important limitation to the specified use.
Moderate indicates some limitations that need
to be recognized, but can be-overcome or
corrected. Severe indicates limitations that
are serious and are costly and difficult to
overcome. Because extensive manipulation of
the soil alters some of its natural properties,
some ratings shown in table 8 no longer apply
if the area has undergone extensive cutting
and filling. Explanations of columns in table
8 follow. :

Farming.--Soils are rated according to their
limitations for cultivated crops only. The
degree of limitation is based on the slope and
the erosion hazard or on the ease or difficul-
ty of obtaining artificial drainage.

Septic tank absorption fields.--Most of the
soils in the county are somewhat limited for
disposal of effluent from septic tanks. Such
limitations are excessive slope,-a seasonal
high water table, restricted permeability, poor
natural drainage, flooding, and limited depth
to bedrock.

Flooding and a seasonal high water table
prevent proper functioning of disposal fields
for varying periods. All soils subject to
flooding are rated severe. The frequency of
flooding is not considered.

~ Many of the soils are rated severe because
permeability is moderately slow or slower (see
table 6 for estimated permeability of each
so0il in the county). A severe limitation is
imposed by shale or rock or another restrictive
layer or by a dense compact layer, such as the
fragipan in Otwell soils, which interferes
with adequate filtration and the movement of
effluent.

If the filter bed for a septic tank is on a
slope of more than 12 percent, erosion and
seepage downslope can be expected, or the soil
can become unstable when saturated.

Some soils in the county have a gravelly and
sandy substratum, through which effluent that
is inadequately filtered can flow and thus con-
taminate ground water or nearby springs, lakes,
or streams. Such soils dispose of the effluent
quickly, but the hazard of polluting under-
ground water supplies must be considered.

Before a septic tank system is installed,
an investigation should be made at the proposed
site to determine suitable design or an

alternative solution to the soil limitation. An
improperly functioning filter field is a health
hazard and a major source of pollution to water

supplies.

Sewage lagoons.--A sewage lagoon is a shal-
low pond built to dispose of sewage through
oxidation. It may be needed where a septic

tank or a central sewage
or practical. In rating
soil, it is assumed that
be used as the reservoir
of embankment material.

system is not feasible
the limitations of a
the natural soil will
site and as a source
Among the features

that control the degree of limitations are the
hazard of flooding, the degree of slope, the
depth to bedrock, the permeability, the content
of coarse fragments, and the content of organic

matter.

Dwellings.--Major soil features that limit
use oFf a soil as a homesite are limited depth
to bedrock, flooding, poor natural drainage,
and excessive slope. Ratings in table 8 are
for houses of three stories with or without a
basement, but also apply to small industrial,
commercial, and institutional buildings.

Soils subject to flooding are severely
limited for permanently used structures. Flood-
ing can be infrequent, but it is costly and
damaging when it does occur. A wet basement
is likely in a house built on a naturally wet
soil, for example, on McGary, Peoga, or Taggart
soil, unless adequate drainage is provided.

In some areas of the county, open ditch drains
have been installed for agricultural use. Ex-

cavations for structures,

such as houses, in

these areas can disrupt the established drain-
age system, and the soil reverts to its natural

wet condition.

Some soils, such as Duncannon or Zanesville,

have a high silt content.

Such soils are not

as favorable for supporting structural founda-
tions as coarser textured soils, such as Chili
and Wheeling. Soils having high shrink-swell

properties are likely to

heave and crack founda-

tions unless precautions are taken. Also,
high shrink-swell properties affect the aline-
ment of sidewalks, patios, floors, and rock
walls. To minimize this hazard, a subgrade,
or layers of sandy or gravelly material direct-
1y below the structure, is desirable.
Excavating basements and installing under-
ground utility lines are difficult and expen-
sive in soils that have limited depth to bed-
rock. If the slope is more than 12 percent,
the erosion hazard as well as problems in ex-
cavation and leveling have to be considered.
Local roads and streets.--This column in

table 8 refers to roads and streets in residen-

tial areas where traffic

is not heavy. Consid-

ered in estimating the ratings were the hazard
of flooding, the slope, the depth to bedrock

and the kind of bedrock,

the depth to the water

table, and the number of stones. Estimates of

soil properties and soil
designing, constructing,

features important in
and maintaining “high-

ways are listed in tables 6 and 7 in the
engineering section of this publication.
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TABLE 8,--DEGREE AND KIND OF LIMITATION

[An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or
this reason it is necessary to follow carefully the instructions for referring to other series that appear

spoil.

Material is too variable}

Dwellings
So0il series Farming Septic tank Sewage Local roads
and (cultivated absorption lagoons With Without and streets
map symbols crops) fields basements basements
Alford:

AfBeccceeaeea Slight------- Moderate: Moderate: Moderate: Slighte---e--- Moderate: silty;
bedrock at slope; mod- bedrock at low strength.
4 to 10 feet.| erate perme- L to 10

ability. feet.

AfCevcmccnuan- Moderate: Moderate: Severe: Moderate: Moderate: Moderate: slope;
slope; ero- slope. slope. slope. slope. low strength.
sion.

Allegheny:

AlBrwmcccnnne Slight-em=~-< Moderate: Moderate: Slighte-e---- Slight=~-=--~« Moderate: frost
moderate slope; mod- action; moder-
permeability.| erate perme- ately fine tex-

ability. tured subsoil.

AlCmmememmmm= Moderate: Moderate: Moderate: Moderate: Moderate: Moderate: slope;
slope; ero- slope; mod- slope; mod- slope. slope. frost action.
sion. erate perme- erate perme-

ability. ability.

AlD-wccummen Severe: slope; [Severe: Severe: Severe: Severe: Severe: slope---
erosion, slope. slope. slope. slope.

AlG-----onmen Severe: Severe: Severe: Severe: Severe: Severe: slope---
slope; ero- slope. slope. slope. slope.
sion.

Ashton

AgA-cec e Slight--ve--- Moderate: Moderate: Severe: sub- | Severe: sub- |Moderate: frost
rare flood- moderate Jjeet to ject to action.
ing. permeability, | flooding. flooding.

AsBmemeccnnn- Slight------- Moderate: Moderate: Severe: sub- Severe: sub- [Moderate: frost
rare flood- slope; mod- Jject to Jject to action,
ing. erate perme- flooding. flooding.

ability.

See footnotes at end of table.
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TO BE CONSIDERED IN TOWN AND COUNTRY PLANNING

more kinds of soil,
in the first column of this table.

The soils in such mapping units may have different properties and limitations, and for
No valid estimates can be made for Fill land, Urban land, and Strip mine

Shallow Sanitary Lawns, Picnic Camp Paths and
excavations landfill l/ landscaping, Playgrounds areas areas trails
(trench) golf fairways
Moderate: Severe: bed- Slight---=-accu-- Moderate: Slightee=e-u-- Slight==w---- Slight.
bedrock at 4 rock at L to slope.
to 10 feet. 10 feet.
Moderate: bed- |Severe: bed- Moderate: slope-- |Severe: Moderate: Moderate: Slight.
rock at 4 to rock at L4 to slope. slope. slope.
10 feet; 10 feet.
slope.
Slight-=ceamea- Severe: mod- [Slighte-ecec-aa-a Moderate: Slighte=mewaa- Slighteeme=u- Slight.
erately rapid slope.
permeability
in substratum.
Moderate: |Severe: mod- Moderate: Severe: Moderate: Moderate: Slight.
slope.’ erately rapid | slope. slope. slope. slope.
permeability
in substra-
tum,
Severe: Severe: mod- [Severe: slope--- ‘|Severe: Severe: Severe: Moderate:
slope. erately rapid slope. slope. slope. slope.
permeability
in substra-
tum.
Severe: Severe: slope; [Severe: slope--- |Severe: Severe: Severe: Severe:
slope. moderately slope. slope. slope. slope.
rapid perme-
ability in
substratum,
Moderate: Moderate: Slighte-eeeaaaaa Slight------- Slighte--eaa-a Moderate: Slight.
rare flooding.| rare flood- rare flood-
ing. ing.
Moderate: Moderate: Slight~=eaeecaax Moderate: Slighte=me---- Moderate: Slight.
rare flooding.| rare flood- slope. rare flood-
ing. ing.
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TABLE 8.--DEGREE AND KIND OF LIMITATION TO BE

Dwellings
Soil series Farming Septic tank Sewage . Local roads
and (cultivated absorption lagoons with Without and streets
map symbols crops) fields basements basements

Belpre:

BeCommmmmmmm= Moderate: Severe: slow |Severe: Severe: Severe: Severe: slope;
slope; ero- permeability.| slope. slope; high slope; high high shrink
sion. shrink swell; | shrink swell; | swell.

low strength.| low strength.

BeD, BeE----- Severe: Severe: Severe: Severe: Severe: Severe: high
slope; ero- slope; slow slope. slope; high slope; high shrink swell;
sion. permeability. shrink swell; | shrink swell; | possible slippage;

possible possible slope.
slippage. slippage.

BeF-----w-==- Severe: Severe: Severe: Severe: Severe: Severe: slope;
slope; ero- slope; slow slope. slope; high slope; high subject to slip-
sion. permeability. shrink swell;| shrink swell | page; high

possible possible shrink swell.
slippage. slippage.

Brookside:

BsCmmommomemm Moderate: Severe: mod- Severe: Severe: low [Severe: low |Severe: slope;
slope; ero- erately slow | slope. strength; strength; low strength.
sion. permeability., subject to subject to

slippage. slippage.

BsD, BsE~---- Severe: Severe: Severe: Severe: Severe: Severe: slope;
slope; ero=- slope; mod- slope. slope; low slope; low low strength.
sion. erately slow strength; strength;

permeability. subject to subject to
slippage. slippage.

BtFemcmmeem-- Severe: Severe: Severe: Severe: Severe: Severe: slope;
bouldery. slope; mod- slope; slope; low slope; low low strength.

erately slow | bouldery. strength; strength;
permeabil- subject to subject to
ity; bould- slippage; slippage;
ery. bouldery. bouldery.

Chagrin: Cg--- |Slighte==---- Severe: sub- |Severe: sub- | Severe: sub- |Severe: sub- Severe: subject
jeect to jeect to ject to ject to to flooding.
flooding. flooding. flooding. flooding.

Chili 2/ 2/

ChA-=--=cmmm—- Slight-===--- Slight ------ Severe: Slight------- Slight------ Slighte==meeawan-

moderately
rapid perme-
ability.

2/ 2/

ChB~-==-=m---~ Slightem===~- Slight ------ Severe: Slight---=<-- Slight------ Slight-===cc=n---

moderately
rapid perme-
ability.

See footnotes at end of table.
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CONSIDERED IN TOWN AND COUNTRY PLANNING--Cont.

Shallow Sanitary Lawns, Picnic Camp Paths and
excavations landfill ;/ landscaping, Playgrounds areas areas trails
(trench) golf fairways

Severe: Severe: Severe: clayey Severe: Severe: Severe: Severe: clayey

clayey. clayey; surface layer. slope; clay- clayey sur- clayey sur- surface layer.
bedrock at 3 ey surface face layer. face layer.
to 6 feet, layer.

Severe: Severe: Severe: clayey |[Severe: Severe: Severe: slope; [Severe: clayey
clayey; clayey; bed- surface layer; slope; clay- clayey sur- clayey sur- surface layer.
slope. rock at 3 slope. ey surface face layer; face layer.

to 6 feet. layer. slope.

Severe: Severe: Severe: slope; Severe: Severe: Severe: Severe: slope;
clayey; slope; clay- clayey surface slope; clay- slope; clay- slope; clay- clayey surface
slope. ey; bedrock layer. ey surface ey surface ey surface layer.

at 3 to 6 layer. layer. layer,
feet,

Severe: Severe: Moderate: Severe: Moderate: Moderate: Moderate: mod-
clayey. clayey. slope; moder- slope. slope; mod~ slope; mod- erately fine

ately fine erately erately textured sur-
textured sur- fine tex- fine tex- face layer.
face layer. tured sur- tured sur-

face layer. face layer.

Severe: clay- Severe: Severe: slope-- [Severe: Severe: Severe: Moderate: mod-
ey; slope. clayey. slope. slope. slope. erately fine

textured surface
layer.

Severe: clay-| Severe: Severe: slope; Severe: Severe: Severe: Severe: slope:
ey; slope; clayey. bouldery. slope. slope; slope; bouldery.
bouldery. bouldery. bouldery.

Severe: sub- Severe: sub-|Moderate: sub~ Moderate: Moderate: Severe: sub- [Slight.
ject to Jject to Jjeet to subject to subject to Jject to
flooding. flooding. flooding. flooding. flooding. flooding.

2/ ,

Moderate: Severe: Moderate: Slight------ Slight------ Slight------ Slight.

gravelly. permeable. droughty.
2/

Moderate: Severe: Moderate: Moderate: Slight~-=-=~~=-= Slight-===--- Slight.

gravelly, permeable, droughty. slope.
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TABLE 8.-~DEGREE AND KIND OF LIMITATION TO BE

Dwellings
Soil series Farming Septic tank Sewage Local roads
and (cultivated absorption lagoons With Without and streets
map symbols crops) fields basements basements
Chili: Cont. 2/ 2/

ChC-=cweam——- Moderate: Moderate: Severe: Moderate: Moderate: Moderate: slope--
slope; ero- slope. slope; mod- slope. slope.
sion. erately rap-

id permea-
bility.
Clymer

ClCmmmmmmmmmm Moderate: Moderate: Severe: Moderate: Moderate: Moderate: slope--
slope; ero- slope; bed- slope; mod- slope; bed- slope.
sion. rock at 3% erately rap- rock at 3%

to 6 feet. id permea- to 6 feet.
bility below
2 feet.

ClD---------- Severe: Severe: Severe: Severe: Severe: Severe: slope----
slope; ero- slope. slope. slope. slope.
sion.

*Conotton: 2/ 2/
COA-mmmmmmm - Moderate: Slight ------ Severe: Slight------- Slight--===-- Slight---ese-vecaa-
droughty. rapid perme-
ability.
2/ 2/
CpEe=mmmm——an Severe: Severe: Severe: Severe: Severe: Severe: slope----
For Chili slope; ero- slope. slope. slope. slope.
part, see sion.
ChC under
Chili series
Dekalb:

DkCe-memmmmm Moderate: Severe: bed- |Severe: Severe: bed- |[Moderate: Moderate: slope;
slope; ero- rock at 2 to slope; bed- rock at 2 to slope; bed- bedrock at 2 to
sion. 3% feet. rock at 2 to| 33 feet. rock at 2 to | 3% feet.

3% feet. 3% feet.
DkD, DKE, Severe: Severe: Severe: Severe: Severe: Severe: slope«=---
DkF. slope; ero- slope; bed- slope; bed- slope; bed- slope.
sion. rock at 2 to rock at 2 to rock at 2 to
33 feet. 3% feet. 3% feet.

DgGemmccanaas Severe: Severe: Severe: Severe: Severe: Severe: slope;
slope; slope; slope; slope; slope; stony.
erosion; stony. stony. stony. stony.
stony.

*Duncannon:

DtB-=eecmem-- Slight------- Slight------- Moderate: Moderate: Moderate: Moderate: silty;
moderate silty; low silty; low frost action,
permeability;l strength. strength;
slope. frost action.

See footnotes at

90

‘end of table.




CONSIDERED IN TOWN AND COUNTRY PLANNING--Cont.

Shallow Sanitary Lawns, Picnic Picnic Camp Paths and
excavations landfill 1/ landscaping, areas areas areas trails
(trench) golf fairways
2/

Moderate: Severe: Moderate: Severe: Moderate: Moderate: Slight.
gravelly; permeable. slope; slope. slope. slope.
slope. droughty.

Moderate: Severe: bed- [Moderate: Severe: Moderate: Moderate: Slight.
slope; bed- rock at 3% slope. slope. slope. slope.
rock at 3% to 6 feet.
to 6 feet.

Severe: Severe: bed- Severe: Severe: Severe: Severe: Moderate:
slope. rock at 3% slope. slope. slope. slope. slope.

to 6 feet.
2/

Moderate: Severe: Severe: Moderate: Slight------ Slight-=a=e--- Slight.
gravelly. rapid perme- droughty. gravelly

ability. surface
layer.
2/

Severe: Severe: Severe: Severe: Severe: Severe: Moderate:
slope. slope; slope; slope. slope. slope. slope.

rapid perme- droughty.
abllity.

Severe: bed- Severe: bed~- |Moderate: Severe: Moderate: Moderate: Slight.
rock at 2 to rock at 2 to slope. slope. slope. slope.
3% feet. 3% feet.

Severe: Severe: bed- |Severe: Severe: Severe: Severe: Moderate:
slope; bed- rock at 2 to slope. slope. slope. slope. slope. Severe
rock at 2 to 3% feet. if slope is
3% feet. more than 25

percent (DkF).

Severe: Severe: Severe Severe: Severe: Severe: Severe: slope;
slope; slope; slope; slope; slope; slope; stony.
stony. stony. stony stony. stony. stony.

Slight------- Slight--=---- Slight--------- Moderate: Slight----- Slight-=---- Slight.

slope.
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Dwellings
Soil series Farming Septic tank Sewage Local roads
and (cultivated absorption lagoons With Without and streets
map symbols crops) fields basements basements
*Duncannon--Cont
DtCamemmmmm - Moderate: Moderate: Severe: Moderate: Moderate: Moderate: slope;
slope; ero- slope. slope. slope; silty;| slope; silty; | frost action;
sion. low strength.| low strength; | silty.
frost action.
DuD, DuE----- Severe: Severe: Severe: Severe: Severe: Severe:; slope-----
For Lakin slope; ero- slope. slope. slope. slope.
part, see sion.
LbD under
Lakin
series.
¥Elba:
E1D, FlE-~~-- Severe: Severe: Severe: Severe: Severe: Severe: slope;
For Belpre slope; ero- slope; slow slope. clayey; low clayey; low low strength;
part, see sion. permeability; strength; strength; subject to slip-
BeD and bedrock at slope. slope. page.
BeE under 3% to 5 feet.
Belpre
series.
ElP--memmmmm- Severe: Severe: Severe: Severe: Severe: Severe: slope;
For Belpre slope; ero- slope; slow slope. clayey; low clayey; low low strength;
part, see sion. permeability; strength; strength; subject to slip-
BeF under bedrock at slope. slope. page.
Belpre 3% to 5 feet.
series.
Gallia:

GaB-=mm-mm—~= Slight------~- Slight---w=-~= Severe: Slight------- Slight=------ Moderate: moder-
permeable ately fine tex-
substratum. tured subsoil.

Gal-m=mnmmm—- Moderate: Moderate: Severe: Moderate: Moderate: Moderate: slope;

slope; ero- slope. slope; per- slope. slope. moderately fine
sion. meable sub- textured subsoil.
stratum.

GaD---em=mm- Severe: Severe: Severe: Severe: Severe: Severe: slope----

slope; ero- slope. slope. slope. slope.
sion.
3/
*Gilpin:
GdB- == === == Slighte--~wwn- Severe: bed- Severe: bed~ [Severe: bed- |Moderate: Moderate: bedrock
rock at 2 to | rock at 2 to | rock at 2 to | bedrock at at 2 to 3 feet.
3 feet. 3 feet. 3 feet. 2 to 3 feet.

See footnotes at end of table,
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CONSTDERED IN TOWN AND COUNTRY PLANNING--Cont.

Shallow Sanitary Lawns, Pienic Camp Paths and
excavations landfill l/ landscaping, Playgrounds areas areas trails
(trench) golf fairways
Moderate: Slight----=-- Moderate: Severe: Moderate: Moderate: Slight.
slope. slope. slope. slope. slope.

Severe: Moderate: Severe: Severe: Severe: Severe: Moderate:
slope. slope. slope. slope. slope. slope. slope.
Severe: Severe: Severe: slope-- |Severe: Severe: Severe: Moderate:
slope; clayey.| clayey; bed- slope. slope. slope. slope.

rock at 3%
to 5 feet.
Severe: Severe: Severe: slope-- |Severe: Severe: Severe: Severe:
slope; clayey.| clayey; bed- slope. slope. slope. slope.
rock at 3%
to 5 feet;
slope.
Slight-=====- Severe: Slight--e=-====--= Moderate: Slight-v-===- Slight--=~~-- Slight.
permeable slope.
substratum.
Moderate: Severe: Moderate: Severe: Moderate: Moderate: Slight.
slope. permeable slope. slope. slope. slope.
substratum.
Severe: Severe: Severe: slope-- | Severe: Severe: Severe: Moderate:
slope. permeable ' slope. slope. slope. slope.
substratum.
Severe: bed- Severe: bed- |Moderate: bed- Moderate: Slight-~-c=~-= Slight-ee==== Slight.
rock at 2 to rock at 2 to rock at 2 to 3 slope; bed-
3 feet. 3 feet. feet. rock at 2 to
3 feet.

93



TABLE 8.--DEGREE AND KIND OF LIMITATION TO BE

Dwellings
Soil series Farming Septic tank Sewage Local roads
and (cultivated absorption lagoons With Without and streets
map symbols crops) fields basements basements
3/
Gilpin: Cont.
GdC, GkC------ Moderate: Severe: bed- |Severe: Severe: bed- [Moderate: Moderate: slope;
slope; ero- rock at 2 to slope; bed- rock at 2 to slope; bed- bedrock at 2 to

GdD, GAE, GkD,
CkD3, CKE,
GKE3.

GdF, GkF, GLF,

Gl1G.

Glenforad:

Hackers:

Hartshorn: He--

sion.

Severe:
slope; ero-
sion.

Severe:
slope; ero-
sion,

Moderate:
slope; ero-
sion.

See footnotes at end of table.
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3 feet.

Severe:
slope; bed-
rock at 2 to
3 feet.

Severe:
slope; bed-
rock at 2 to
3 feet.

Severe: mod-
erately slow
permeability.

Severe:
moderately
slow permea-
bility.

Moderate:
moderate
permeability.

Moderate:
moderate
permeability.

Moderate:
slope; mod-
erate perme-
ability.

Severe:
subject to
flooding.

rock at 2 to
3 feet.

Severe:
slope; bed-
rock at 2 to
3 feet.

Severe:
slope; bed-
rock at 2 to
3 feet.

Severe:

,seasonal high
water table,

Severe:
seasonal high
water table.

Moderate:
moderate
permeability.

Moderate:
moderate
permeability;
slope.

Severe:
slope.

Severe:
subject to
flooding.

3 feet.

Severe:
slope; bed-
rock at 2 to
3 feet,

Severe:
slope; bed-
rock at 2 to
3 feet.

Moderate:
seasonal high
water table;
silty; low
strength.

Moderate:
seasonal high
water table;
silty; low
strength.

Moderate:
slope.

Severe:
subject to
flooding.

rock at 2 to
3 feet.

Severe:
slope.

Severe:
slope.

Moderate:
silty; low
strength.

Moderate:
silty; low
strength.

Moderate:
slope.

Severe:
subject to
flooding.

Moderate:

Severe:

3 feet.

Severe: slope----
Severe: slope----
Severe: frost
action.

Severe: frost
action.

Moderate: mod-

erately fine

textured subsoil.

moder-
ately fine tex-
tured subsoil.

Moderate:

slope.

subject
to flooding.




CONSIDERED IN TOWN AND COUNTRY PLANNING--Cont.

Shallow Sanitary Lawns, Picnie Camp Paths and
excavations landfill l/ landscaping, Playgrounds areas areas trails
(trench) golf fairways

Severe: bed- Severe: bed- |Moderate: Severe: Moderate: Moderate: Slight.
rock at 2 to rock at 2 to slope; bedrock slope. slope. slope.
3 feet. 3 feet. at 2 to 3 feet.

Severe: Severe: bed- |Severe: Severe: Severe: Severe: Moderate:
slope; bed- rock at 2 to slope. slope. slope. slope. slope.
rock at 2 to 3 feet.

3 feet.

Severe: Severe: Severe: Severe: Severe: Severe: Severe:
slope; bed- bedrock at 2 slope. slope. slope. slope. slope.
rock at 2 to to 3 feet;

3 feet. slope.

Moderate: Moderate: Slighte-=--v-=u- Moderate: Slight--=-=--- Moderate: | Slight.
seasonal high | seasonal high seasonal high seasonal high
water table. water table. water table. water table.

Moderate: Moderate: Slighte==c=emm-- Moderate: Slight=-==== Moderate: Slight.
seasonal high | seasonal high slope; seasonal high
water table. water table. seasonal. high water table.

water table.
Slightew-ca-u- Moderate: Slight--=------- Slight------- Slight~-----~ Slight------- Slight.
moderately
fine tex-
tured.
Slight-===---- Moderate: Slight------===- Moderate: Slighteem===- Slight----=-- Slight.
moderately slope.
fine tex-
tured.

Moderate: Moderate: Moderate: Severe: Moderate: Moderate: Slight.
slope. moderately slope. slope. slope. slope.

fine tex-
tured.

Severe: Severe: Moderate: Moderate: Modérate: Severe: Slight.
subject to subject to subject to subject to subject to subject to
flooding. flooding; flooding. flooding. flooding. flooding.

permeable;
bedrock at

3% to 6 feet.
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TABLE 8.--DEGREE AND KIND OF LIMITATION TO BE

Dwellings
Soil series Farming Septic tank Sewage Local roads
and (cultivated absorption lagoons With Without and streets
map symbols crops ) fields basements basements
*Hayter:

HgB-=-=--=m=n~ Slight--~---- Slight------= Severe: Moderate: Moderate: Moderate: moder-
moderately moderately moderately ately fine tex-
rapid perme- fine tex- fine textured| tured subsoil.
ability. tured sub- subsoil.

soil,
HgCr-mmnmmmmm Moderate: Moderate: Severe: Moderate: Moderate: Moderate: slope---
slope; ero- slope. moderately slope. slope.
sion. rapid perme-
ability;
slope.
HgD, HgE, Severe: Severe: Severe: Severe: | Severe: Severe: slope;
HKE. slope; ero- slope. slope; mod- slope; pos~ slope; sub- possible slip-
For Vanda~ sion. erately ra- sible slip- ject to page.
lia part of pid permea- page. slippage.
HkE, see bility.
VaE under
that seriea
HgFewommmmmn—- Severe: Severe: Severe: Severe: Severe: Severe: subject
slope; ero=- slope. slope. slope; sub- slope; sub- to slippage.
sion. ject to Jject to
slippage. slippage.
HhE, HKFe---- Severe: Severe: Severe: Severe: Severe: Severe: subject
For Vanda- slope; ero- stony; stony; slope; stonyy slope; stony;| to slippage.
lia part of'| sion. slope. slope. possible possible
HkF, see slippage. slippage.
VaF under
that series
Huntington: Slighte====u- Severe: Severe: Severe: Severe: Severe: subject
Hu. subject to subject to subject to subject to to flooding.
flooding. flooding. flooding. flooding.
Keene
KeBmmmmmmammmm o Slight-==--==-- Severe: slow | Moderate: Moderate: Moderate: Severe: low
permeability.| slope; bed- seasonal low strength.| strength.
rock at 33 water table;
to 6 feet. bedrock at
3% to 6 feet
low strength

See footnotes at end of table.
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CONSIDERED IN TOWN AND COUNTRY

PLANNING=-~Cont.

Shallow Sanitary Lawns, Picnic Camp Paths and
excavations landfill l/ landscaping, Playgrounds areas areas trails
(trench) golf fairways
Moderate: Severe: Slight--ee-veeu- Moderate: Slightem===== Slight-m~eee"= Slight.
channery. moderately slope.
rapid perme-
ability.
Moderate: Severe: Moderate: Severe: Moderate: Moderate: Slight.,
slope; moderately slope. slope. slope. slope.
channery. rapid perme-
ability.
Severe: Severe: Severe: Severe: Severe: Severe: Moderate: slope.
slope. moderately slope. slope. slope. slope.
rapid perme-
ability.
Severe: Severe: Severe: Severe: Severe: Severe: Severe: slope.
slope. slope. slope. slope. slope. slope.
Severe: Severe: Severe: slope; Severe: Severe: Severe: Severe: slope;
slope; stony. slope; stony. slope; slope; slope; stony.
stony. stony, stony. stony.
Severe: Severe: Moderate: Moderate: Moderate: Severe: Slight.
subject to subject to subject to subject to subject to subject to
flooding. flooding. flooding. flooding. flooding. flooding.
Moderate: Severe: bed~- | Moderate: slow |Moderate: Slight-----=~ Moderate: Slight.
bedrock at rock at 3% permeability. slope; slow slow perme-
3% to 6 to 6 feet. permeabil- ability;

feet; season-
al high water
table.

ity; season-
al high water
table.

seasonal high
water table.
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TABLE 8.--DEGREE AND KIND

OF LIMITATION TO BE

. Dwellings
Soil series Farming Septic tank \Sewage Local roads
and (cultivated absorption lagoons With Without and streets
map symbols crops) fields basements basements
Keene: Cont.

KeCommmmmmmm- Moderate: Severe: Severe: Moderate: Moderate: Severe: low
slope; ero- slow perme- slope. slope; sea- slope; low strength.
sion. ability. sonal high strength.

water table;

bedrock at 33

to 6 feet;

low strength.
Lakin: 2/ 2/

LbCmmmme e Moderate: Moderate: Severe: Moderate: Moderate: Moderate: slope--
droughty; slope. slope; slope. slope.
slope; ero- rapid perme-
sion. ability.

2/ 2/

LbDammmmcmmmam Severe: Severe: Severe: Severe: Severe: Severe: slope----
slope; ero- slope. slope; rapid slope. slope.
sion; permeabil-
droughty. ity.

Licking
LeBammmmcana- Slight==--=--- Severe: slow |Moderate: Severe: Severe: Severe: low
permeabll- slope. clayey sub- clayey sub- strength.
ity. soil; low soil; low
strength, strength.

LeCmmmmmmommmea Moderate: Severe: slow |Severe: Severe: Severe: Severe: low
slope; ero- permeability.| slope. clayey sub- clayey sub-~ strength.
sion. soil; low soil; low

strength. strength.

LeDememmmmmmem Severe: Severe: slow |Severe: Severe: Severe: Severe: slope----
slope; ero- permeability;| slope. slope; clay- slope; clay-
sion. slope. ey subsoil; ey subsoil;

low strength.| low strength.
*Lowell:
LoCmmemmm e Modersate: Severe: mod- |Severe: Severe: clay-|Severe: clay-|Severe: low

For Upshur slope; ero- erately slow | slope. ey; low ey; low strength.
part, see sion. permeability. strength. strength.

UpC under

Upshur

series.

See footnotes at end of table.
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Shallow Sanitary Lawns, Pienic Camp Paths and
excavations landfill %/ landscaping, Playgrounds areas areas trails
(trench golf fairways

Moderate: Severe: Dbed- Moderate: Severe: Moderate: Moderate: Slight.
bedrock at rock at 3% slope; slow slope. slope. slope; slow
3% to 6 to 6 feet. permeability. permeabil-
feet; sea- ity; season-
sonal high al high water
water table; table.

'slope.

2/
Severe: Severe: Severe: too Severe: Moderate: Moderate: Moderate:
sandy. rapid perme- sandy; drough- slope. slope; slope; sandy surface
ability. ty. sandy sur- sandy sur- layer. ’
face layer; face layer.
droughty.
2/ ;

Severe: Severe: Severe: slope; Severe: Severe: Severe: Moderate:
slope; rapid per- too sandy; slope. slope. slope. sandy surface
sandy. meability. droughty. layer.

Severe: too |Severe: too Moderate: slow | Severe: slow| Slighte----- Severe: slow |Slight.
clayey. clayey. permeability. permeabil- permeabil-

ity; sea- ity; season-
sonal high al high water
water table. table,

Severe: too Severe: too Moderate: Severe: Moderate: Severe: Slight.
clayey. clayey. slope; slow slope; slow slope. slow perme-

permeability. permeabil- ability;
ity; sea=- seasonal high
sonal high water table.
water table.

Severe: Severe: too Severe: slope--| Severe: Severe: Severe: Moderate:
slope; too clayey. slow perme~ slope. slope; slow slope.
clayey. ability; permeabil-

slope. ity.

Severe: too Severe: bed- Moderate: Severe: Moderate: Moderate: Slight.
clayey. rock at 3% slope; slow slope. slope. slope; slow

to 6 feet; permeability, permeabil-
clayey. ity.
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TABLE 8.--DEGREE AND KIND OF LIMITATION TO BE

Dwellings
Soil series Farming Septic tank Sewage Local roads
and (cultivated absorption lagoons With Without and streets
map symbols crops) fields basements basements

*Lowell: Cont.

LoD, LoE----~- Severe: Severe: Severe: Severe: Severe: Severe: slope;

For Upshur slope; ero- slope; mod- slope. clayey; low clayey; low low strength;
part, see sion. erately slow strength; strength; subject to slip-
UpD and UpE permeability. unstable. unstable. page.
under Upshur
series.

LoFammmemm = Severe: Severe: Severe: Severe: Severe: Severe: . slope;

For Upshur | slope; ero- slope; mod- slope. clayey; un- slope; clay- | low strength;
part, see sion. erately slow stable ey; unstable | subject to slip-
UsF under permeability. slope. page.

Upshur
series.

Markland:

MbB-====mw === Slight-=~---~ Severe: slow |Moderate: Severe: low |Severe: low | Severe: low

permeability. ) slope. strength; strength; strength; high
high shrink high shrink shrink swell.
swell. swell.

MbCommmmmmmmm Moderate: Severe: slow |Severe: Severe: low |Severe: low | Severe: low.
slope; ero- permeability. | slope. strength; strength; °* strength; high
sion. high shrink high shrink shrink swell.

swell. swell.

MbD2~=~=c === Severe: Severe: Severe: Severe: Severe: Severe: slope;
slope; ero- slope; slow slope. slope; low slope; low low strength.
siomn. permeability. strength; strength;

high shrink high shrink
swell. swell.

MbG=m=m e == Severe: Severe: Severe: Severe: Severe: Severe: slope;
steep; ero- slope; slow slope. slope; low slope; low low strength.
sion. permeability. strength; strength;

high shrink high shrink
swell. swell.

McGary: McA~----18light=---w--- Severe: slow |Slight------- Severe: Severe: Sefrere: high
permeability; seasonal high shrink shrink swell;
seasonal high high water swell; low low strength.
water table. table; high strength.

shrink swell.
Melvin: Md----- Moderate: Severe: sub- |[Severe: Severe: Severe: Severe: subject
wet. ject to subject to subject to subject to to flooding;
flooding; flooding; flooding; flooding; high water table.
high water high water high water high water
table. table. table. table.

See footnotes at
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Shallow Sanitary Lawns, Picnic Camp Paths and
excavations landfill %/ landscaping, Playgrounds areas areas trails
(trench golf fairways

Severe: Severe: Severe: slope--| Severe: Severe: Severe: Severe: slope.
slope; too bedrock at slope. slope. slope.
clayey. 3L to 6

feet; clay-
ey.

Severe: Severe: Severe: slope-- | Severe: Severe: Severe: Severe: slope.
slope; too slope; bed- slope. slope. slope.
clayey. rock at 3%

to 6 feet;
clayey.

Severe: too Severe: too | Moderate: slow | Moderate: Slight~--=--- Moderate: Slight.
clayey. clayey. permeability. slow perme- slow perme-

ability; ability.
slope.

Severe: too Severe: too Moderate: Moderate: Moderate: Moderate: Slight.
clayey. clayey. slope; slow slope. slow permea- slow permea-

permeability. bility; bility;
slope, slope.

Severe: Severe: too Severe: slope--| Severe: Severe: Severe: Moderate:
slope; too clayey. slope. slope. slope. slope.
clayey.

Severe: Severe: Severe: slope--| Severe: Severe: Severe: Severe: slope.
slope; too slope; too slope. slope. slope.
clayey. clayey.

Severe: Severe: too | Moderate: slow | Severe: Moderate: Severe: Moderate:
seasonal clayey. permeability; slow permea- seasonal slow permea- seasonal high
high water seasonal high bility; high water bility; water table,
table; too water table. seasonal table. seasonal
clayey. high water high water

table. table.

Severe: Severe: Severe: high Severe: Severe: Severe: Severe: high
subject to subject to water table. high water high water high water water table.
flooding; flooding; table. table. table;
high water high water subject to
table. table, flooding.
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See footnotes at end of table.
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slow permea-
bility.

Dwellings
Soil series Farming Septic tank Sewage Local roads
and (eultivated absorption lagoons With Without and streets
map symbols crops) fields basements basements

Mentor:

MeA--=mmu=mn- Slight-----~--~ Slight------- Moderate: Slight------- Slight--==-~= Moderate: silty;
moderate low strength.
permeability.

MeB--~-===-=~ Slight-------~ Slight--=---- Moderate: Slight-w=-==- Slight------- Moderate: silty;
slope; moder- low strength.
ate permea-
bility.

MeC-mmmmwm=-- Moderate: Moderate: Severe: Moderate: Moderate: Moderate: slope;
slope; ero- slope. slope. slope. slope. silty; low
sion. strength.

Moshannon: Slight----w=-- Severe: Severe: Severe: Severe: Severe: subject

Mp. subject to subject to subject to subject to to flooding.

flooding. flooding. flooding. flooding.

Newark: Mn----|Slight-------- Severe: Severe: Severe: Severe: Severe: subject
subject to subject to subject to subject to to flooding.
flooding; flooding; flooding; flooding.
seasonal high| seasonal high| seasonal high
water table. water table, water table.

Nolin: No==-=--- Slight-<-==--- Severe: Severe: Severe: Severe: Severe: subject
subject to subject to subject to subject to to flooding.
flooding. flooding. flooding. flooding.

*0Otwell:

0tB, OvB-~--- Slight-====--- Severe: slow |Moderate: Moderate: Slight-~--==~- Moderate: frost

For Vincent permeability.| slope. seasonal high action.
part, see water table.
VtB under
that
series.
otC, OvC-=-=-- Moderate: Severe: slow |Severe: Moderate: Moderate: Moderate: slope;
For Vincent slope; ero- permeability.| slope. slope; sea- slope. frost action.
part, see sion. sonal high
VtC under water table.
that
series.

Peoga: Pe----- Moderate: Severe: high |Severe: high |Severe: high Severe: high |Severe: high

wet. water table; water table. water table. | water table. water table.
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Shallow Sanitary Lawns, Pienie Camp Paths and
excavations landfill 1 landscaping, Playgrounds areas areas trails
(trench golf fairways

Slight--we---- Slight-eew-m= Slight---=meee-- Slight------- Slight-=~---- Slight------- Slight.

Slightee-acanm- Slight-mw--=-- Slight---ww--au- Moderate: Slight------« Slight---=--- Slight.

slope.

Moderate: Slight--=e--- Moderate: Severe: Moderate: Moderate: Slight.
slope. slope. slope. slope. slope.

Severe: Severe: Moderate: Moderate: Moderate: Severe: Slight.
subject to subject to subjeect to subject to subject to subject to
flooding. flooding. flooding. flooding. flooding. flooding.

Severe: Severe: Moderate: sub- Severe: Moderate: Severe: Moderate: sea-
subject to subject to Jject to flood- seasonal high| seasonal seasonal sonal high
flooding; flooding. ing; seasonal water table. high water high water water table.
seasonal high water table; sub- table; sub-
high water table. Jjeet to Jjeet to
table. flooding. flooding.

Severe: Severe: Moderate: Moderate: Moderate: Severe: Slight.
subject to subject to subject to subject to subject to subject to
flooding. flooding. flooding. flooding. flooding. flooding.

Moderate: Slighte==--=a== Moderate: slow |Moderate: Slight-=~---- Moderate: Slight.
seasonal permeability. slow permea- slow permea-
high water bility; bility;
table. slope. seasonal

high water
table,

Moderate: Moderate: Moderate: Moderate: Moderate: Moderate: Slight.
slope; sea- slope. slope. slope. slope; slow slope; slow
sonal high permechbility; | permeability;
water table. seasonal seasonal

high water high water
table. table.
Severe: high |Severe: high |Severe: high Severe: high Severe: high |Severe: high |Severe: high

water table.

water table.

water table.

water table.

water table.

water table;
subject to
ponding.

water table.
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Dwellings
Soil series Farming Septic tank Sewage Local roads
and (cultivated absorption lagoons With Without and streets
map symbols crops) fields basements basements
.2 2 . : .
Sparta: SaB---|Moderate: Slight ---- [Severe: Slight-~==---- Slight=-=---=- Slight-===r=mmm==u=
droughty. very rapid
permeability.
Summitville: Severe: Severe: Severe: Severe: Severe: Severe: slope-----
SuD. slope; ero- slope. slope. slope. slope.
sion.
Summitville
parts of---
GkC-====-- Moderate: Severe: mod- [Severe: Moderate: Moderate: Severe: low
slope; ero- erately slow slope. slope; bed- slope. strength.
siomn. permeability. rock at 3%
to 6 feet.
GKE--=====~ Severe: Severe: mod- [Severe: Severe: Severe: Severe: slope-----
slope; ero- erately slow slope. slope. slope.
sion. permeability;
slope.
GkF, GlF, Severe: Severe: mod- |Severe: Severe: Severe: Severe:; slope-----
GlG. slope; ero- erately slow | slope. slope. slope.
sion. permeability;
slope.

Taggart: TaA--|Slight-------- Severe: mod- {Moderate: Severe: Moderate: Severe: frost
erately slow | seasonal high seasonal seasonal action; low
permeability;| water table. high water high water strength.
seasonal table. table.
high water
table.

Tioga Tg----=- Slight--====-- Severe: sub- |Severe: sub- |Severe: sub- |Severe: sub- |Severe: subject
ject to jeet to ject to ject to to flooding.
flooding. flooding; flooding. flooding.

moderately
rapid perme-
ability.

*Upshur:

UpBe=-m=====-= Moderate: Severe: Moderate: Severe: high |Severe: high |Severe: high
slope; ero- slow permea- slope. shrink swell;| shrink swell;| shrink swell;
sion. bility. low strength.| low strength.| low strength.

See footnotes-at end of table.
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2/

Severe: too Severe: Severe: too Moderate: Moderate: Moderate: Moderate: too
sandy. very rapid sandy; droughty.| too sandy. too sandy. too sandy. sandy.

permeability.

Severe: Severe: Severe: Severe: Severe: Severe: Moderate:
slope. bedrock at slope. slope. slope. slope. slope.

3% to 6
feet.

Mcderate: Severe: bed- |Moderate: Severe: Moderate: Moderate: Slight.
slope; bed- rock at 3% slope. slope. slope. slope;
rock at 3% to 6 feet. moderately
to 6 feet. slow permea-

bility.

Severe: Severe: Severe: slope-- |Severe: Severe: Severe: Moderate: slope.

slope. bedrock at slope. slope. slope.
3% to 6 feet.

Severe: Severe: Severe: Severe: Severe: Severe: Severe: slope.

slope. slope; bed- slope. slope. slope. slope.
rock at 33
to 6 feet.

Severe: Moderate: Moderate: Severe: Moderate: Severe: Moderate:
seasonal seasonal seasonal high seasonal seasonal seasonal seasonal high
high water high water water table. high water high water high water table.
table. table. table. table. table.

Severe: sub- | Severe: sub- |Moderate: sub- |Moderate: Moderate: Severe: Slight.

Jeet to jeet to Jject to subject to subject to subject to
flooding. flooding. flooding. flooding. flooding. flooding.

Severe: too Severe: too | Moderate: Moderate: Moderate: Moderate: Moderate: mod-
clayey. clayey. moderately fine slope; slow moderately slow permea- erately fine

textured sur- permeability;| fine tex- bility; mod- textured sur-
face layer; moderately tured sur- erately fine face layer.
slow permea- fine tex- face layer. textured
bility. tured sur- surface

face layer. layer.
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TABLE 8.--DEGREE AND KIND OF LIMITATION TO BE

Dwellings
Soil series Farming Septic tank Sewage Local roads
and (cultivated absorption lagoons With Without and streets
map symbols crops) fields basements basements
*Upshur: Cont.

UpCe-mmmmmm== Moderate: Severe: slow |Severe: Severe: Severe: Severe: high
slope; ero- | permeability.| slope. high shrink high shrink shrink swell;
sion. swell; low swell; low low strength;

strength. strength. unstable.

UpD, UpE----- Severe: Severe: Severe: Severe: Severe: Severe: slope;
slope; ero- slope; slow slope. slope; sub- slope; sub=- subject to
sion. permeability. ject to ject to slippage; high

slippage; slippage; shrink swell.
high shrink high shrink
swell. swell,

UrD3, UrE3~-- Severe: Severe: Severe: Severe: Severe: Severe: slope;
slope; ero- slope; slow slope. slope; sub- slope; sub- subject to
sion. permeability. ject to ject to slippage; high

slippage; slippage; shrink swell.
high shrink high shrink
swell. swell.,
UsF, UsF3===- Severe: Severe: Severe: Severe: Severe: Severe: slope;
For Gilpin slope; ero=- slope; slow slope. slope; sub- slope; sub- subject to
part, see sion. permeability. ject to ject to slippage; high
GAF under slippage; slippage; shrink swell.
that series. high shrink high shrink
swell. swell.

UTGmm==—m=m=== Severe: Severe: Severe: Severe: Severe: Severe: slope;
slope; slope; stony;| slope; slope; sub- slope; sub- subject to
stony. slow perme- stony. ject to ject to slippage; high

ability. slippage; slippage; shrink swell;
high shrink high shrink stony.
swell; stony.{ swell; stony.
Vandalia:

Vala-emmeemmm Moderate: Severe: Severe: Severe: Severe: high |Severe: high
slope; ero- slow perme- slope. high shrink shrink swell;| shrink swell;
sion. ability. swell; low low strength.| low strength.

strength.

vaD, VaE---~~ Severe: Severe: Severe: Severe: Severe: Severe: slope;
slope; ero=- slope; slow slope; sub- slope; high slope; high subject to
sion. permeability.{ Jject to shrink swell;] shrink swellj; slippage; high

slippage. subject to subject to shrink swell.
slippage. slippage.

See footnotes at end of table.
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Severe: too Severe: too [Moderate: Severe; Moderate: Moderate: Moderate: mod-

clayey. clayey. slope; moder- slope. moderately slow perme- erately fine
ately fine fine tex- ability; textured surface
textured sur- tured sur- moderately layer.
face layer; face layer; fine tex-
slow permea- \ slow perme- tured sur-
bility. ability. face layer.

Severe: Severe: too Severe: slope-- | Severe: Severe: Severe: Moderate:
slope; too clayey. slope. slope. slope. moderately
clayey. fine textured

surface layer.

Severe: Severe: too Severe: slope; Severe;: Severe: Severe: Severe: clayey
slope; too clayey. clayey surface slope; slope; slope; surface layer.
clayey. layer. clayey sur- clayey sur- clayey sur-

face layer. face layer. face layer.

Severe: Severe: Severe: slope-- | Severe: Severe: Severe: Severe: slope.
slope; too slope; too slope. slope. slope.
clayey. clayey.

Severe: Severe: Severe: slope; Severe: Severe: Severe: Severe: slope;
slope; slope; stony. s lope; slope; slope; stony.
stony; too stony; too stony. stony. stony.
clayey. clayey.

Severe: too Severe: too |[Moderate: Severe: Moderate: Moderate: Moderate:
clayey. clayey. slope; moder- slope. slope; slope; slow moderately

ately fine moderately permeability;| fine textured
textured fine tex- moderately surface layer.
surface layer; tured sur- fine tex-

slow permea- face layer. tured sur-

bility. face layer,

Severe: Severe: too Severe: slope--~| Severe: Severe: Severe: Moderate:
slope; too clayey. slope. slope. slope. moderately
clayey. fine textured

surface layer.
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Dwellings
Soil series Farming Septic tank Sewage Local roads
and (cultivated absorption lagoons With Without and streets
map symbols crops) fields basements basements
Vandalia: Cont.

VaFececame——— Severe: Severe: Severe: Severe: Severe: Severe: slope;
slope; ero- slope; slow slope; sub- slope; high slope; high subject to
sion. permeability. ject to shrink swell;| shrink swell;| slippage;

slippage. subject to subject to high.shrink
slippage. slippage. swell.
Vincent:
VtBemmmemmenn Slight====~= Severe:  slow | Moderate: Severe: low |Severe: low [Severe: clayey
permeability. slope. strength. strength. subsoil; low
strength.

VECommcmmm = Moderate: Severe: slow | Severe: Severe: low |Severe: low |Severe: clayey
slope; ero- permeability. slope. strength. strength. subsoil; low
sion. strength.

VED-—wemmmm Severe: Severe: slow | Severe: Severe: Severe: Severe: slope;
slope; ero- | permeability; slope. slope; low slope; low clayey subsoil;
sion, slope. strength. strength. low strength.

Watertown: 2/ 2/
WhA-m—demmm = Slight------- Slight -----=-- Severe Slight------- Slight--we~m Slight--memmnen=
rapid perme-
ability.
2/ 2/

WbB, WaB----- Moderate: Slight w-wm==- Severe : Slight--===== Slightemmw~= Slight-=-wmen—mn-
droughty. rapid perme-~

ability.
2/ 2/

WhCrmmmm e Moderate: Moderate : Severe Moderate: Moderate: Moderate:
slope; ero- slope. slope; slope. slope. slope.
sion. rapid perme-

ability.
Wellston:
WhBewmmmm e m o Slight-e~e=~- Moderate: Moderate: Moderate: Slight------ Moderate:
bedrock at slope; bedrock at frost action;
3% to 5 moderate 3% to 5 silty.
feet. permeability; | feet.
bedrock at
3% to 5
feet.

WhCmmmmmmm e Moderate: Moderate: Severe: Moderate: Moderate: Moderate: slope;
slope; ero- slope; bed- slope. slope; bed- slope. frost action;
sion. rock at 33 rock at 3% silty.

to 5 feet. to 5 feet.

WhD: cewmme——- Severe: Severe: Severe: Severe: Severe: Severe: slope--

slope; ero- slope. slope. slope. slope.

sion.

See footnotes at end of table,
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Severe: Severe: Severe: slope-- |Severe: Severe: Severe: Severe: slope.
slope; too slope; too slope. slope. slope.
clayey. clayey.

Severe: too |Severe: too |Moderate: slow [Moderate: Slight-=w~-a= Moderate: Slight.
clayey. clayey. permeability. slope; slow slow perme-

permeability, ability.

Severe: too [Severe: too |Moderate: Severe;: Moderate: Moderate: Slight.
clayey. clayey. slope; slow slope. slope. slow perme-

permeability. ability.

Severe;: Severe: too Severe: slope-- | Severe: Severe Severe: Moderate:
slope; too clayey. slope. slope. slope. slope.
clayey.

2/

Moderate: Severe : Severe: Slight-----~- Slight---==-- Slighte-weea-- Slight.

gravelly. permeable. droughty.
2/

Moderate: Severe : Severe: Moderate: Slight--===-=~ Slight-=-~===~ Slight.

gravelly. permeable, droughty. slope.
2/

Moderate: Severe : Severe: Severe: Moderate: Moderate: Slight.
slope; permeable. droughty. slope. slope. slope.
gravelly.

Moderate: Severe: Slight-~-=e-=-- Moderate: Slight-==ee-- Slight-=m=w=a Slight.
bedrock at bedrock at slope.

3% to 5 3L to 5
feet., feet,

Moderate: Severe: Moderate: Severe: Moderate: Moderate: Slight.
slope; bed- bedrock at slope. slope. slope. slope.
rock at 3% 3% to 5
to 5 feet.. feet.

Severe: Severe: bed- |Severe: slope--| Severe: Severe: Severe: Slight.
slope. rock at 3% slope. slope. slope.

to 5 feet.
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TABLE 8.--DEGREE AND KIND OF LIMITATION TO BE

Dwellings
Soil series Farming Septic tank Sewage Local roads
and (cultivated absorption lagoons With Without and streets
map symbols crops) fields basements basements
*Westmore: WkF, | Severe: Severe: Severe: Severe: Severe: Severe: slope;
WkG, W1F, slope; ero- slope; slow slope. slope; high slope; high high shrink
WLG. sion. permeability. shrink swell;l shrink swell;i swell.
For Lowell low strength.| low strength.
and Elba
part, see
LoF and E1F
under those
series.
Wheeling: g/ g/

WrA=meeem—ne- Slight=-==~=- Slight ~=e=--- Severe : Slight---==~- Slight--==--=~ Moderate: moder-
permeable ately fine. tex-
substratum. tured subsoil;

frost action.
2/ 2/

WrBe=---====- Slight-e==-=u= Slight ==c=-=- Severe : Slight---=~~~ Slight-=---=-- Moderate: moder-
permeable ately fine tex-
substratum. tured subsoil;

frost action.
2/ 2/

Wrl--=m-mmemm- Moderate: Moderate : Severe : Moderate: Moderate: Moderate: slope;
slope; ero- slope. slope; slope. slope . moderately fine
sion. permeable textured subsoil;

substratum. frost action.
2/ 2/

WrD==romeeem- Severe: Severe : Severe : Severe: Severe: Severe:
slope; ero- slope. slope; slope. slope. slope.
sion. permeable

substratum.
2/ 2/

WrFe-mmmmmemm Severe: Severe Severe : Severe: Severe: Severe: slope--~-
slope; €ro- slope. slope; slope. slope.
sion. permeable

substratunm.
*Woodsfield:
WtB, WzB----~ Slight=-===-- Severe: slow [Moderate: Severe: low | Severe: low |Severe: high
For Zanes- permeability. | slope; bed- strength; strength; shrink swell;
ville part rock at 3% high shrink high shrink low strength.
of WzB, see to 6 feet. swell. swell.
ZnB under
that series.

WtC, WzC----- Moderate: Severe: slow [Severe: Severe: low | Severe: low | Severe: slope;
For Zanes- slope; ero- permeability. | slope. strength; strength; high shrink
ville part sion. high shrink high shrink swell; low

of WzC, see swell. swell. strength.
ZnC under
that series.

See footnotes at end of table.
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Severe: Severe: Severe: slope-- (Severe: Severe: Severe: Severe: slope.
slope. slope; bed- slope. slope. slope.
rock at 4
to 7 feet.
2/
Slight--===-- Severe : Slighteweeeeaaa Slight-=-=e-- Slight-eeeww= Slightmw==ee= Slight.
permeable
substratun.
2/
Slight------=~ Severe Slight---------- Moderate: Slight--=w--- Slight------- Slight.
permeable slope.
substratum,
2/
Moderate: Severe : Moderate: Severe: Moderate: Moderate: Slight.
slope. permeable slope. slope. slope. slope.
substratun.
2/
Severe: Severe : Severe: slope-- |Severe: Severe: Severe: Moderate: slope.
slope. slope; slope. slope. slope.
permeable
substf7tum.
2
Severe: Severe : Severe: slope-- |Severe: Severe: Severe: Severe: slope.
slope. slope; slope. slope. slope.
permeable
substratum.
Severe: Severe: bed- |Moderate: slow |[Moderate: Slight--==--- Moderate: Slight.
clayey sub- rock at 3% permeability. slope; slow slow perme-
soil. to 6 feet; permeability. ability.
clayey sub-
soil.
Severe: Severe: Moderate: Severe: Moderate: Moderate: Slight.
clayey sub- bedrock at slope; slow slope. slope. slope; slow
soil. 3% to 6 permeability. permeability.
feet; clayey
subsoil.
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BE

Dwellings
Soil series Farming Septic tank Sewage Local roads
and (cultivated absorption lagoons With Without and streets
map symbols crops) fields basements basements
*Woodsfield:

Cont.

WtD, WzD---- |[Severe: Severe: Severe: Severe: Severe: Severe: slope;
For Zanes- slope; ero- slope; slow slope. slope; high slope; high high shrink
ville part sion. permeability. shrink swell;| shrink swell;| swell; low
of WzD, see low strength.| low strength.| strength.

ZnD under
that series.
Zanesville:

ZNBeemm e Slight-----w=~ Severe: Moderate: Moderate: Moderate: Severe: frost
slow perme=- slope; silty; low silty; low action.
ability. permeable strength. strength,

below 5
feet.

ZNCememmmmemm Moderate: Severe: Severe: Moderate: Moderate: Severe: frost

slope; ero- slow perme- slope. slope; slope; silty;| actionm.
sion. ability. silty; low low strength.
strength.

ZNDmmmmm e Severe: Severe: Severe: Severe: Severe: Severe: slope;

slope; ero- slope; slow slope. slope. slope. frost action.
sion. permeability.

1/

Onsite study is needed of the underlying strata, the water table, and the hazard of aquifer pollution
and drainage into ground water in landfill deeper than 5 or 6 feet,

2/

Pollution is a hazard because in places substratum is permeable.
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Severe: Severe: bed- |Severe: slope-- |Severe: Severe: Severe: Moderate: slope.
slope; rock at 3% slope. slope. slope.
clayey sub- | to 6 feet;
soil. clayey sub-
soil,
Moderate: Severe: Slight-=weeae--a Moderate: Slight--~===~ Moderate: Slight.
bedrock at bedrock at slow perme- slow perme-
3% to 6% 3% to 63 ability. ability.
feet. feet,
Moderate: Severe: Moderate: Severe: Moderate: Moderate: Slight.
slope; bed- | Dbedrock at slope. slope. slope. slope; slow
rock at 35 | 3% to 6% permeability.
to 65 feet.| feet.
Severe: Severe: bed- | Severe: slope-- | Severe: Severe: Severe: Moderate: slope.
slope. rock at 3% slope. slope. slope.
to 6% feet.

3/

For Summitville
see UpC under Upshur
part of GkE, see UpE
Upshur parts of GkD,
and UrD3 under those

series.

part of GkC, GkE, GkF, GlF, and GlG, refer to that series.
seriesj for Upshur part of GkF, GLF, and GlG, see UsF;under Upshur seriess for Upshur
under Upshur series; and for GkE3, see UrE3 under Upshur series.
see SuD and UpD under those series.

For Upshur part of GkC,

For Summitvillg and
For Summitville and Upshur parts of GkD3, see SuD
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Shallow excavations.--Among the desirable
soil characteristics for excavations to a depth
of only 5 or 6 feet are good workability, mod-
erate resistance to sloughing, no more than
gentle slopes, no rock outcrops of big stones,
no flood hazard, and no seasonal high water
table.

Sanitary landfill .--Among the properties
affecting the use of soils for the trench
type of sanitary landfill are depth to rock,
seasonal wetness, permeability, slope, texture
of the soil material, and hazard of flooding.

A deep, nearly level, well-drained soil that

is slowly permeable generally has the least
limitation for sanitary landfill. Ponding

or a high water table increases the difficulty
of excavation and proper covering. A clayey
soil is less desirable for cover than a coarser
textured soil because it is difficult to grade
properly and is also subject to cracking when
dry. All soils having bedrock within 60 inches
are rated severe.

Lawns, Iandscaping, and golf fairways.--In
most areas developed for homes and golf
courses, the natural surface soil, or topsoil,
can be used for lawns, flowers, shrubs, and
trees. It can be removed from the site, stored
until construction and grading are completed,
and then returned to the site. The natural
surface soil from areas graded for streets also
can be saved and used for lawns and fairways.
Among the soil properties that determine
whether a good lawn or golf fairway can be es-
tablished are natural drainage, slope, depth to
bedrock, texture of the surface layer, number
of stones and rocks, and hazard of flooding.

Playgrounds.--Properties to be considered
in selecting sites to be used as athletic
fields and other intensive play areas are the
natural drainage, the slope, the depth to the

Descriptions

This section describes the soil series and
mapping units in Washington County. Each soil
series is described in detail, and then, brief-
ly, each mapping unit in that series. Unless
jt is specifically mentioned otherwise, it is
to be assumed that what is stated about the
soil series holds true for the mapping units
in that series.
about any one mapping unit, it is necessary to
read both the description of the mapping unit
and the description of the soil series to which
it belongs.

An important part of the description of each
soil series is the soil profile, that is, the
seaguence of layers from the surface downward
to rock or other underlying material. Each
series contains two descriptions of this pro-
file. The first is brief and in terms familiar
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Thus, to get full information

water table, the depth to bedrock and the kind
of bedrock, the permeability, the number of
stones, the hazard of flooding, and the texture
of the surface layer. Soils on flood plains
can be used as ball diamonds and other inten-
sive play areas unless they are subject to
costly damage by floodwater and are used
during expected periods of flooding. The
information in the column headed 'Local roads
and streets'" can also apply to tennis courts.
The use of fill material from other areas is
not considered in table 8.

Picnic areas.--Many kinds of soil, for
example, soils on flood plains, having severe
limitations for most other uses can be used as
picnic areas and other extensive play areas.
Considered in the ratings are the hazard of
flooding, the number of rocks and stones, the
slope, the texture of the surface layer, and
the depth to the water table.

Camp areas.--Sites suitable for tents and
trailers are those suitable as unsurfaced
parking lots for cars and camping trailers.
Properties to be considered in selecting a
campsite are a hazard of flooding, a seasonal
high water table, the permeability rate, the
slope, and the soil texture. Slopes of less
than 12 percent are the most desirable for use
as tent campsites; less slope is required for
trailers. Soils having a medium-textured
surface layer have fewer limitations as camp-
sites than clayey or sandy soils.

Paths and trails.--It is assumed that areas
used for local and cross-country footpaths and
trails and for bridle paths will be used as
they occur in nature and little or no soil will
be moved. Properties considered in rating the
soils for this use are a seasonal high water
table, a flood hazard, the slope, the soil
texture, and the number of rocks or stones.

of the Soils

to the layman. The second is much more detail-
ed and is for those who need to make thorough
and precise studies of soils. Color terms are
for moist soil unless otherwise stated. Coarse
fragments are reported as a percentage of the
total volume of the soil material. The profile
described in the series is representative for
mapping units in that series. If the profile
is the one described for the series, these
differences are stated in describing the map-
ping unit, or they are differences that are
apparent in the name of the mapping unit.

As mentioned in the section '"How This Survey
Was| Made," not all mapping units are members of
a.soil series. Fill land, loamy materials,
does not belong to a soil series, but neverthe-
less is listed in alphabetic order along with
the soil series.



Preceding the name of each mapping unit is
a symbol in parentheses. This symbol identi-
fies the mapping unit on the detailed soil
map. Listed at the end of each description of
a mapping unit is the capability unit and
woodland suitability group to which the mapping
\unit has been assigned. The page for the de-
scription of each capability unit and woodland
suitability group can be found by referring

to the '"Guide to Mapping Units" at the back
of this survey.

The acreage and proportionate extent of
each mapping unit are shown in table 9. Many
of the terms used in describing soils can be
found in the Glossary at the end of this sur-
vey, and more detailed information about the
terminology and methods of soil mapping can be
obtained from the Soil Survey Manual (14).

TABLE 9.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS

Soil Acres Extent
Alford silt loam, 2 to 6 percent slopeSrte---r----------c----o-oo- 182 1/
Alford silt loam, 6 to 12 percent slopeS-+=----------mecmomucaonn- 282 0.1
Allegheny silt loam, 2 to 6 percent Slopes-------------==-------- 536 1
Allegheny silt loam, 6 to 12 percent slopes---------------------- 1,801 .4
Allegheny silt loam, 12 to 18 percent slopes-----~=-------------- 1,479 .4
Allegheny silt loam, 18 to 50 percent slopes-------------=------- 497 .1
Ashton silt loam, 0 to 2 percent S1OpeS---w--c-----=---c--ooo-o- 631 .2
Ashton silt loam, 2 to 6 percent slopesS--------------cc-comouon-- 101 (n
Belpre clay, 6 to 12 percent slopeS--------cccmmmomomu ot 637 .2
Belpre clay, 12 to 18 percent slopesS----rr-----ccomcomooncanaon" 1,193 .3
Belpre clay, 18 to 25 percent SlopesS----=--c-e-ecmmmonommoonno" 756 .2
Belpre clay, 25 to 35 percent slopes-------c-cccmmmme oot 694 .2
Brookside silty clay loam, 6 to 12 percent slopes---------------- 588 .1
Brookside silty clay loam, 12 to 18 percent slopes--------------- 881 .2
Brookside silty clay loam, 18 to 25 percent slopes-----------=---- 1,733 .4
Brookside bouldery silty clay loam, 18 to 35 percent slopes------ 479 .1
Chagrin silt 1o@M--=-r-cocommm e it Ll 7,284 1.8
Chili loam, 0 to 2 percent S1OpPES-=-----smo----mooccmmee oo 314 .1
Chili loam, 2 to 6 percent SlopeS---=---c-mcmmcomc o 792 .2
Chili loam, 6 to 12 percent sSlopeS---------crm-cmmmmmmmmmma 381 1
Clymer silt loam, 6 to 12 percent S1OpES----=--=-=-c--cccacmumnmn- 761 .2
Clymer silt loam, 12 to 18 percent slopesS---=-=----commmmouoo o 735 .2
Conotton gravelly loam, 1 to 6 percent slopes-----------=-------- 307 .1
Conotton-Chili gravelly loams, 18 to 25 percent slopes----------- 140 (1
Dekalb loam, 6 to 12 percent S1OpeS«------=-=c-ocmceamomooaoomo- 227 1
Dekalb loam, 12 to 18 percent S1OpeS-r--=--=mccommcooooanoonoaoo- 762 .2
Dekalb loam, 18 to 25 percent S1OpeS------=-=-ccccocomaomaomooo- 1,185 .3
Dekalb loam, 25 to 35 percent slopeS-------=--sccococemacaonon- 2,090 .5
Dekalb and Gilpin stony soils, 25 to 70 percent Slopes----=--=-=---- 14,772 3.6
Duncannon silt loam, 2 to 6 percent S1opeS----=----------“=c---—=-- 156 1nH
Duncannon silt loam, 6 to 12 percent SlopeSr--------cmecc-ccocomnn 147 (an
Duncannon-Lakin complex, 12 to 18 percent sSlopes----------------- 205 (1/)
Duncannon-Lakin complex, .18 to 25 percent slopes----r-----=------- 373 !
Elba-Belpre complex, 12 to 18 percent S1OpeS--------ceecocmmomnnx 149 an
Elba-Belpre complex, 18 to 25 percent s1opeS-----------coacmamomn- 305 1
Elba-Belpre complex, 25 to 35 percent S1opeS----------=----=------ 388 .1
Fill land, sandy, gravelly, and channery materials-----------=--- 107 (1)
Fill land, loamy materialS~---=---cmccoocmemo oo mcci oo 284 1
Fill land, clayey materialsS------recmmoeomma oo 589 .1
Gallia silt loam, 2 to 6 percent S1OPEeS--------c---mccomamcoonnn- 441 1
Gallia silt loam, 6 to 12 percent slopes--------==c-=-ccmceoco- 1,433 .3
Gallia silt loam, 12 to 18 percent S1OpeS-=------coccmccmoamomon- 341 1
Gilpin silt loam, 2 to 6 percent S1OpeS-------cm-ccmocccmmomooan- 259 .1
Gilpin silt loam, 6 to 12 percent SlOpeS-------=cccmmmecomocennmno 1,554 .4
Gilpin silt loam, 12 to 18 percent S1OPesS----------=--coccooocc-n 1,236 .3
Gilpin silt loam, 18 to 25 percent S1OpPES----------comomoococmoo- 699 .2
Gilpin silt loam, 25 to 35 percent S1OpPeS------r--cmcoccmomoooooo- 480 .1

See footnotes at end of table.
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TABLE 9.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS--Continued

Soil Acres Extent
Gilpin-Summitville-Upshur complex, 6 to 12 percent slopes------ 3,546 0.9
Gilpin-Summitville-Upshur complex, 12 to 18 percent slopes----- 13,060 3.2
Gilpin-Summitville-Upshur complex, 1Z to 18 percent slopes,

severely eroded----------~------e-------eo-oomomomo oo 341 .1
Gilpin-Summitville-Upshur complex, 18 to 25 percent slopes----- 13,987 3.4
Gilpin-Summitville-Upshur complex, 18 to 25 percent slopes,

severely eroded----------c-r--o--c-ro-coonomooonoosm oo 276 .1
Gilpin-Summitville-Upshur complex, 25 to 35 percent slopes----- 17,167 4.2
Gilpin-Summitville-Upshur complex, 25 to 35 percent slopes,

benched----------=mm--eoroomer s oo oo -momc-mmoomooooos 9,470 2.3
Gilpin-Summitville-Upshur complex, 35 to 70 percent slopes,

benched-----------c-c-emmroo--roor-o-ccessrooooooooeocooomo o 45,434 11.2
Glenford silt loam, 0 to 2 percent slopes--------=--=~-----~---- 247 .1
Glenford silt loam, 2 to 6 percent slopes---=-----==---=--------- 511 .1
Hackers silt loam, 0 to 2 percent slopes---------------=---=----- 948 .2
Hackers silt loam, 2 to 6 percent slopes------------=--------~ - 1,758 4
Hackers silt loam, 6 to 12 percent slopes--------=-=----=--------~ 198 /.
Hartshorn silt loam----=-----c-cm--r----ormomoo-ommo-ooom oo m oo 3,358 8
Hayter loam, 2 to 6 percent slopeS----=----------=----=-----=-----~ 272 .1
Hayter loam, 6 to 12 percent slopes--------------=----------"--~ 191 (1
Hayter loam, 12 to 18 percent slopes--------------==--=--"---="° 817 2
Hayter loam, 18 to 25 percent slopes----------------- memmmmm-m 1,311 .3
Hayter loam, 25 to 35 percent slopes----s--------=----------=-"--°~ 674 .2
Hayter very stony soils, 18 to 30 percent slopes--------------- 730 .2
Hayter-Vandalia channery loams, 12 to 25 percent slopes-------- 3,152 .8
Hayter-Vandalia stony complex, 25 to 50 percent slopes--------- 1,937 .5
Huntington silt loam--------------==--=-=----=<---------r=-=-----=-- 852 .2
Keene silt loam, 2 to 6 percent slopes------=------------=~-=---< 660 .2
Keene silt loam, 6 to 12 percent slopes------=-----=---------~-=~ 1,244 .3
Lakin loamy fine sand, 3 to 12 percent slopes---------------=--~ 235 .1
Lakin loamy fine sand, 12 to 18 percent slopes----------=---=---- 93 (N
Licking silt loam, 2 to 6 percent slopes-----------=----------- 277 Tl
Licking silt loam, 6 to 12 percent slopes--------------=-----~-°~ 1,101 .3
Licking silt loam, 12 to 18 percent slopes~---------------=----~ 464 .1
Lowell-Upshur complex, 6 to 12 percent slopes-----------=---=--~ 322 .1
Lowell-Upshur complex, 12 to 18 percent slopes----------=-=----~ 832 .2
Lowell-Upshur complex, 18 to 25 percent slopes----------------- 1,597 .4
Lowell-Upshur complex, 25 to 35 percent slopes------------=-~--~ 2,656 .6
Markland silt loam, 2 to 6 percent slopes-------------------°--~ 1,041 .3
Markland silt loam, 6 to 12 percent slopes--------r---=~-=----"-=~~ 385 .1
Markland silt loam, 12 to 18 percent slopes, moderately

eroded-=-rm--rm-cemrosemeo---emmoe oo c-ocooose-—omooooosoooos 428 .1
Markland silt loam, 18 to 50 percent slopes-------------7-----~ 353 .1
McGary silt loam, 0 to 2 percent slopes----------=----=""--=-°°°~ 325 .1
Melvin silt loam-----=-+---r=-s----ro-r-m-m-ocoocoo-ooooomooooooos 411 t
Mentor silt loam, 0 to 2 percent slopes--=---------=-=-=---=--=°°< 2,182 .5
Mentor silt loam, 2 to 6 percent slopes------------------=°=°-°-°"° 1,991 .5
Mentor silt loam, 6 to 12 percent slopes----------------------~ 611 .1
Moshannon silt loam-------=--=--------==--=-<---------=--=---cooooo- 6,621 1.6
Newark silt loam-------------m-=-=e------o-----e-oo--oomooooomoos 1,070 .3
Nolin silt loam-------------s-=-m-------=--=-c--w--c---esSooooomooS 2,891 .7
Otwell silt loam, 2 to 6 percent slopes--------7-------"°"-°°-~ 6,170 1.5
Otwell silt loam, 6 to 12 percent slopes------=-------=-=-----=---~ 3,879 .9
Otwell-Vincent silt loams, 2 to 6 percent slopes--------------~ 2,022 .5
Otwell-Vincent silt loams, 6 to 12 percent slopes-------------- 4,196 1.0
Peoga Silt loam-------=r-=-----=------s---c----cofocoomoooosooooos 241 .1
Sparta loamy sand, 0 to 6 percent slopes--==-------=------------- 227 .1
Strip mine spoil, calcareous------------=-=--------somsoroTomoo 533 .1
Strip mine spoil, acidic (toxic)-------r---=r------mssmmmroronos 954 .2
Summitville silt loam, 10 to 20 percent slopes----------------< 1,957 .5
Taggart silt loam, 0 to 2 percent slopes----- e Rk 321 .1

See footnotes at end of table.
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TABLE 9.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS--Continued

Soil Acres Extent
Tioga fine sandy loam---------+---sc-s-mcccoomrommmma oo e oo s 384 0.1
Upshur silty clay loam, 2 to 6 percent slopes-----=------~-------- 364 .1
Upshur silty clay loam, 6 to 12 percent slopes----------------==--- 9,965 .2
Upshur silty clay loam, 12 to 18 percent slopes-----------=-=------- 26,166 6.5
Upshur silty clay loam, 18 to 25 percent slopes------------------- 22,796 5.6
Upshur clay, 12 to 18 percent slopes, severely eroded------------- 2,437 .6
Upshur clay, 18 to 25 percent slopes, severely eroded------------- 2,130 .5
Upshur-Gilpin complex, 25 to 35 percent slopes-------------------- 18,688 4.6
Upshur-Gilpin complex, 25 to 35 percent slopes, severely eroded—-— 1,387 .3
Upshur association, very stony, 25 to 70 percent slopes----------- 34,565 8.5
Urban land-----«-ccrommmcmcmmmr e e e e r oo mo oo - e oo 1,945 .5
Vandalia silty clay loam, 6 to 12 percent slopeS-----------------~- 840 .2
Vandalia silty clay loam, 12 to 18 percent slopes----------------- 3,342 .8
Vandalia silty clay loam, 18 to 25 percent slopes--------~----=--~- 6,344 1.5
Vandalia silty clay loam, 25 to 35 percent slopes---=-------------- 5,633 1.4
Vincent silt loam, 2 to 6 percent slopes--~-------=-=----o----r---- 1,673 .4
Vincent silt loam, 6 to 12 percent slopesS-------=--=-------------- 4,576 1.1
Vincent silt loam, 12 to 18 percent slopesS-----=--------=-c-----n- 1,818 .4
Watertown gravelly loamy sand, 2 to 6 percent slopes-------------- 366 .1
Watertown sandy loam, 0 to 2 percent slopeS----------------------- 337 .1
Watertown sandy loam, 2 to 6 percent slopes----=----------=-------- 705 .2
Watertown sandy loam, 6 to 12 percent slopes----r~--c----=-o------- 161 (1)
Wellston silt loam, 2 to 6 percent slopes------------------------- 337 .1
Wellston silt loam, 6 to 12 percent SlopeS<~vwsermrmsrs-reworr-o-ox 759 .2
Wellston silt loam, 12 to 18 percent slopess---r-=-=-==------co---- 190 an
Westmore-Lowell-Elba complex, 25 to 35 percent slopes------------- 217 .1
Westmore-Lowell-Elba complex, 35 to 70 percent slopes------------- 2,654 .6
Westmore-Lowell-Elba complex, 25 to 35 percent slopes, benched---- 512 .1
Westmore-Lowell-Elba complex, 35 to 70 percent slopes, benched---- 2,732 .7
Wheeling silt loam, 0 to 2 percent slopes------------------=------~ 341 .1
Wheeling silt loam, 2 to 6 percent slopes-----------------=--------~ 623 .2
Wheeling silt loam, 6 to 12 percent slopes----------<-=---=-<-=-=--~- 140 (1/)
Wheeling silt loam, 12 to 18 percent slopeS------------==----=---~- 115 n
Wheeling silt loam, 18 to 35 percent slopes--------=---r------=----- 207 .1
Woodsfield silt loam, 2 to 6 percent slopeS~--<-~--- mreemm e 2,649 .6
Woodsfield silt loam, 6 to 12 percent slopes-------=-=--=----------- 6,834 1.7
Woodsfield silt loam, 12 to 18 percent slopes-----------=-----=---~ 1,041 .3
Woodsfield-Zanesville silt loams, 2 to 6 percent slopes----------- 3,032 .7
Woodsfield-Zanesville silt loams, 6 to 12 percent slopes---------- 6,522 1.6
Woodsfield-Zanesville silt loams, 12 to 18 percent slopes--------- 880 .2
Zanesville silt loam, 2 to 6 percent slopes------=---=r------------- 9,041 2.2
Zanesville silt loam, 6 to 12 percent slopeS----r--+-r---=c-----n- 2,017 .5
Zanesville silt loam, 12 to 18 percent slopes----------=-c-------- 158 (1/)
Gravel pitS----r---crrrmrr e cc oo 132 (1)
Cut and 'fill land------------r--rrrorrrmrm e mmmccmm o m oo o 1,399 .3
QUATTIES=-- "= mm o - o i e eememe oo 138 (1/)
RS R e el i 2,055 .5
Individual soils less than 0.1 percent of the total acreage--- --- 1.6
g e T R 410,240 100.0

~ Less than 0.1 percent of total acreage.
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Alford Series

The Alford series consists of deep, well-
drained soils formed in thick loess on uplands.
These soils are on ridgetops and benches and
on low hills near the heads of ravines. They
occur in only a few places in the county,. domi-
nantly on west-facing landscapes east of the
Ohio River and Muskingum River Valleys. They
range from gently sloping to sloping.

In a representative profile in a cultivated
area, the surface layer is brown silt loam 8
inches thick. The subsoil is yellowish-brown
and strong-brown silt loam that extends to a
depth of 50 inches. The underlying material is
dark yellowish-brown silt loam. Weathered
sandstone bedrock is at ‘a depth of 55 inches.

Alford soils have moderate permeability, a
deep root zone, and a high available water

capacity. They dry out readily in spring and
are easily managed. They have medium natural
fertility. Crops respond well to lime and fer-
tilizer.

Alford soils are used chiefly for crops and
pasture. Some areas are wooded. The crops are
corn, wheat, and hay. Yellow-poplar grows well
on these soils and is dominant in many stands.

Representative profile of Alford silt loam,
6 to 12 percent slopes, about 1.5 miles south
of Coal Run along the west side of Township
Road 32:

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

Bl--8 to 12 inches, yellowish-brown (10YR 5/4)
silt loam; weak, fine, subangular blocky
structure; friable; many roots; common
medium pores; thin, very patchy, dark-
brown (7.5YR 4/4) silty films; very
strongly acid; abrupt, smooth boundary.

B21t--12 to 19 inches, yellowish-brown (10YR
5/6) silt loam; many, medium, faint-brown
(10YR 5/3) mottles; moderate, medium,
subangular blocky structure; friable;
common roots; many fine and medium pores;
thin, very patchy, dark-brown (7.5YR 4/4)
clay films and silty films; very strongly
acid; abrupt, smooth boundary.

B22t--19 to 44 inches, strong-brown (7.5YR 5/6)
heavy silt loam; moderate, medium, angu-
lar blocky structure; friable, becoming
firm with increasing depth; common roots;
few fine pores; thin, patchy, strong-
brown (7.5YR 5/6) clay films; very
strongly acid; gradual, .smooth boundary.

B3--44 to 50 inches, yellowish-brown (10YR 5/6)
silt loam; common, medium, faint-brown
(10YR 5/3) mottles; moderate, fine, an-
gular blocky structure; firm; few roots;
few fine pores; very patchy dark-brown
(7.5YR 4/4) clay films; strongly acid;
gradual, smooth boundary.

C--50 to 55 inches, dark yellowish-brown (10YR
4/4) silt loam; many, medium, faint
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yellowish-brown (10YR 5/4) and light
olive-brown (2.5Y 5/4) mottles; massive;
few, randomly oriented, brown (7.5YR 4/4)
clay films; few roots; few medium and
fine pores; medium acid; abrupt, smooth
boundary.

R--55 inches, weathered brown sandstone bedrock.

The solum is 40 to 60 inches thick. In un-
limed areas it ranges from very strongly acid
to medium acid. Depth to bedrock ranges from
4 to more than 10 feet.

The Ap horizon ranges from dark brown (10YR
4/3) to dark grayish brown (10YR 4/2). An un-
cultivated soil has an Al horizon 1 to 3 inches
thick and is very dark grayish brown (10YR 3/2)
to black (10YR 2/1). The A2 horizon, which
does not occur in all soils, is 4 to 10 inches
thick and brown (10YR 5/3) to dark brown (10YR
4/3). The B2 horizon is 4 or 5 in value, 4
through 6 in chroma, and 7.5YR and 10YR in hue.
It is silt loam or light silty clay loam. The
B3 horizon has value of 4 or 5 and chroma of 3
to 6 in the 10YR hue. The C horizon ranges
from 4 to 5 in value and 3 to 5 in chroma in
the 10YR hue. The substratum is bedrock or un-
consolidated material.

Alford soils are on the same landscape as
Zanesville, Wellston, Allegheny, and Duncannon
soils. They do not have the fragipan that is
typical of Zanesville soils. They differ from
Wellston soils in not having coarse fragments
in the lower part of the solum. They have a
more clayey B horizon than Duncannon soils. In
contrast with Allegheny soils, they did not
form in stratified material.

AfB--Alford silt loam, 2 to 6 percent slopes.
This soil 1s on ridgetops and benches. Most
areas are 4% to % mile long and 400 to 600 feet
wide, are blocky in shape, and range from 5 to
20 acres in size.

Included with this soil in mapping are spots
of Zanesville soils near the center of some
broad areas. Zanesville soils have a compact
layer in the subsoil that restricts drainage.

This Alford soil has no severe limitations
for most farm and nonfarm uses. It is well
suited to crops. Runoff is medium. The erosion
hazard is moderate in cultivated areas. Capa-
bility unit IIe-1; woodland suitability group

lol.

AfC--Alford silt loam, 6 to 12 percent
slo?es. This so1l is on rounded ridgetops and
uniform to convex benches. Some individual areas
vary widely in size and shape, but areas on
benches are commonly long and narrow. This
soil has the profile described as representa-
tive of the series.

Included with this soil in mapping are a few
severely eroded spots that are less productive
of farm crops and more difficult to till. Also
included are areas of a moderately steep Alford
soil.

This soil is used chiefly for crops and pas-
ture. It is well suited to crops, but if it




is cultivated, the erosion hazard is severe.
Slope is the main limitation for nonfarm uses.
Capability unit IITe-1; woodland suitability
group lol.

Allegheny Series

The Allegheny series consists of deep,
well-drained soils that formed in old alluvial
material on high terraces, mainly above very
steep soils. These soils are commonly on
ridgetops, on benches, and in coves near the
heads of drainageways. They are mostly gently
sloping to moderately steep, but in a few areas
they are steep and dissected.

In a representative profile in a cultivated
area, the surface layer is brown silt loam 8
inches thick. The subsoil is strong brown and
extends to a depth of 62 inches. In sequence
downward, it is 7 inches of clay loam, 9 inches
of loam, 17 inches of sandy loam, and 21 inches
of sandy clay loam. The underlying material
to a depth of 135 inches is strong-brown stra-
tified loam, fine sandy loam, and sandy clay
loam.

Allegheny soils have a high available water
capacity and moderate permeability. They dry
out readily in spring and are easily managed.
The root zone is deep, and natural fertility is
medium.

Representative profile of Allegheny silt
loam, 6 to 12 percent slopes, in NE4SW4SEL
sec. 22, Wesley Township, T. 7 N., R.11 W.,

40 feet north of U.S. Highway 50A, 500 feet
west of junction with Township Road 61 (see
profile WS-22 in section on laboratory data);

Ap--0 to 8 inches, brown (10YR 4/3) silt loam;
weak, very fine, angular blocky structure
parting to moderate, fine, granular; fri-
able; many roots; many fine to coarse
pores; neutral; abrupt, smooth boundary.

B21t--8 to 15 inches, strong-brown (7.5YR 5/6)
clay loam; moderate, fine, angular
blocky structure; firm; many roots; many
fine and medium pores; thin, patchy,
brown (7.5YR 4/4) clay films; thin,
patchy, pale-brown (10YR 6/3) silt coat-
ings; very strongly acid; clear, smooth
boundary.

B22t--15 to 24 inches, strong-brown (7.5YR 5/8)
loam; moderate, medium, angular blocky
structure; firm; common roots; common
fine and medium pores; thin, patchy,
brown (7.5YR 4/4) clay films; thin patchy
silt coatings; very strongly acid;
abrupt, wavy boundary,

B23t--24 to 41 inches, strong-brown (7.5YR 5/6)
sandy loam; moderate, coarse, angular
blocky structure; firm; slightly brittle;
common roots; common fine and medium
pores; thin, patchy, brown (7.5YR 4/4)
clay films; thin patchy silt coatings;
common black concretions; very strongly
acid; gradual, smooth boundary.

B24t--41 to 51 inches, strong-brown (7.5YR 5/6)
sandy clay loam; moderate, medium and
coarse, angular blocky structure; firm;
slightly brittle; few fine and medium
pores; thin, continuous, brown (7.5YR
4/4) clay films; thin patchy silt coat-
ings; common black concretions; very
strongly acid; gradual, smooth boundary.

B3t--51 to 62 inches, strong-brown (7.5YR 5/6)
sandy clay loam; weak, very coarse, sub-
angular blocky structure parting to very
thick platy in the lower part; firm;
compon fine and medium pores; thin,
patchy, brown (7.5YR 4/4) clay films;
thin patchy silt coatings; common black
concretions; strongly acid; gradual,
boundary.

C--62 to 135 inches, strong-brown (7.5YR 5/8)
stratified sandy clay loam, loam, and
fine sandy loam; massive; friable; strong-
ly acid.

The solum is 50 to 70 inches thick. Unless
limed, it is strongly to very strongly acid.
In places gray mottles are below a depth of
36 inches. Depth to bedrock is 6 to more than
10 feet.

The Ap horizon is 3 to 5 in value and 3 or 4
in chroma in 7.5YR or 10YR hue. An unculti-
vated soil has a 1- to 3-inch Al horizon having
chroma of 3 or less and value of 3 or 2 and an
AZ horizon having value of 4 or 5 and chroma
of 3 or 4 in 10YR hue. The B2t horizon is clay
loam through very fine sandy loam and is 4 or 5
in value and 3 to 8 in chroma in the 7.5YR and
10YR hue. The B3 horizon has the same range in
color and texture as the B2t horizon, but in
places it is gravelly. The C horizon ranges
from very fine sandy loam to gravelly clay loam.

Allegheny soils are on about the same kind
of land$cape as Gallia, Mentor, Otwell, and
Wheeling soils and are near the similar Alford,
Duncannon, and Wellston soils. They have a
thicker solum and in most places are more acid
than Mentor and Wheeling soils. They do not
have the fragipan that is typical of Otwell
soils, nor the red colors of Gallia soils.

They differ from Wellston soils in having stra-
tified underlying material. In contrast with
Alford and Duncannon soils, they formed in
water-laid material, whereas those soils formed
in loess. 1In addition, they have a more clayey
B horizon than Duncannon soils.

AlB--Allegheny silt loam, 2 to 6 percent

sloEes. This gently sloping soil is on rounded
igh terraces. Slopes are uniform to convex.
Most areas are 10 to 40 acres in size.

Included with this soil in mapping, in the
center of some areas, are spots of Otwell soils,
which have a fragipan. Near the margin of
some areas -are included soils that have a clay-
ey layer in the lower part of the subsoil.

This soil is suited to general farm crops,
orchards, and some specialized crops. Erosion
is a moderate hazard if this soil is cultivated.
Runoff is medium. There are no severe limita-
tions for most nonfarm uses. Capability unit
ITe-1; woodland suitability group lol.
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AlC--Allegheny silt loam, 6 to 12 percent
slopes. This sloping soil 1Is on high terraces.

. STopes are uniform to convex and 100 to 300

Areas tange from about 5 to more
than 50 acres in size. Long areas are crossed
by shallow drainageways. This soil has the
profile described as representative of the
series.

Included with this soil in mapping are some
knobs that have lost nearly all of the original
surface layer through erosion. Also included
are spots of Vincent and Licking soils in
drainageways and near slope breaks. These in-
cluded soils dry out more slowly than this Al-
legheny soil.

This soil is suited to crops, pasture, and
orchards. The erosion hazard is severe if this
soil is cultivated. Runoff is rapid. Slope is
a limitation for most nonfarm uses. Capability
unit IITIe-1; woodland suitability group lol.

feet long.

AlD--Allegheny silt loam, 12 to 18 percent
slopes. This moderately steep soil is adjacent
to less steep soils in areas of dissected ter-
race remnants. Slopes are 50 to 300 feet long
and are generally convex on interfluves and
concave around the drainage heads. Areas are
up to 250 feet wide, half a mile long, and 3
to 30 acres in size. The surface layer and
subsoil are thinner in the profile of this soil
than in the one described as representative of
the series.

Included with this soil in mapping are spots
of Vincent and Licking soils, near drainageways,
which dry out more slowly in spring than Alle-
gheny scils. Also included are spots of severe-
1y eroded soils, which are lower in productiv-
ity of farm crops.

The erosion hazard is severe if this soil is
cultivated. Runoff is very rapid. The moder-
ately steep slopes limit many engineering uses.

This soil is used for pasture, woodland,
and crops. Formerly it was extensively used
for crops. Many severely eroded spots are
being converted to woodland. Capability unit
IVe-1; woodland suitability group I1rl.

Al1G--Allegheny silt loam, 18 to 50 percent
slopes. This soil 1is on deeply dissected ter-
Tace remnants in coves at the heads of ravines
and along valley sides. It is very steep
bordering drainageways, but is less steep on
the crests of interfluves. Slopes are irregu-
lar and mainly less than 100 feet long. Areas
are generally blocky in shape and range from
10 to 40 acres in size. The profile of this
soil has a thinner surface layer and subsoil
than the one described as representative of
the series.

Included with this soil in mapping are nar-
row strips of less sloping soils along the
drainageways and on the interfluves. On the
steeper slopes, areas of Dekalb, Upshur, and
Gilpin soils and some stony soils are included.

The erosion hazard is very severe if this
soil is cleared of forest. Runoff is very
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rapid. The irregular, steep slopes limit log-
ging and many nonfarm uses. .

This soil is mostly used for woodland.
coves it is highly productive of timber.
Capability unit VIIe-1; woodland suitability
group 1rl.

In

Ashton Series

The Ashton series consists of nearly level
to gently sloping soils that are deep and well
drained. These soils are on low terraces that
are subject to flooding under abnormal condi-
tions. They formed in water-deposited material.

In a representative profile in a cultivated
area, the surface layer is dark-brown silt loam
8 inches thick. The subsoil is 44 inches of
dark yellowish-brown silt loam over 8 inches
of dark yellowish-brown loam. The substratum
to a depth of 84 inches is dark yellowish-brown
loam that grades to fine sandy loam in the
lower part.

Ashton soils have slow to medium runoff and
moderate permeability. Water and air move
readily through the soil, but drainage is not
excessive. Ashton soils have a deep root zomne,
a high available water capacity, and high
natural fertility. Lime is not needed for mest
CTopSs.

Ashton soils are used intensively for culti-
vated crops and are suited to this use.

Representative profile of Ashton silt loam,
0 to 2 percent slopes, in Waterford Township,
2,400 feet west of junction of Ohio State High-
way 83 and Ohio State Highway 60, about 1%
miles northwest of Beverly:

Ap--0 to 8 inches, dark-brown (10YR 3/3) silt
loam; weak, coarse, subangular blocky
structure; friable; many roots; common
fine pores; slightly acid; abrupt, smooth
boundary.

B21t--8 to 17 inches, dark yellowish-brown
(10YR 3/4) silt loam; moderate, medium,
subangular blocky structure; friable;
few fine roots; few fine and medium pores;
90 percent of ped faces have dark-brown
(10YR 3/3) thin clay films; neutral;
gradual, smooth boundary.

B22t--17 to 31 inches, dark yellowish-brown
(10YR 4/4) silt loam; weak, medium, pris-
matic structure parting to moderate, |
medium, angular blocky; friable; common
roots; common fine pores; thin, contin-
uous, dark-brown (10YR 3/3) clay films;
slightly acid; gradual, smooth boundary.

B23t--31 to 40 inches; dark yellowish-brown
(10YR 4/4) silt loam; moderate, medium,
angular blocky structure; friable; few
roots; few fine pores; thin, continuous,
dark-brown (10YR 3/3) clay films; slight-
ly acid; gradual, smooth boundary.

B24t--40 to 52 inches, dark yellowish-brown
(10YR 4/4) silt loam; common, fine, faint,



yellowish-brown (10YR 5/4) mottles;
moderate, medium, subangular blocky
structure; friable; few roots; few fine
and medium pores; thin, patchy, dark-
-brown (10YR 3/3) clay films; slightly
acid; clear, smooth boundary.

B3t--52 to 60 inches, dark yellowish-brown
(10YR 4/4) loam; few, medium, faint,
yellowish-brown (10YR 5/4) mottles;
weak, coarse, subangular blocky structure
parting to very weak, fine, subangular
blocky; friable; few fine pores; thin,
patchy, dark-brown (10YR 3/3) clay films
on vertical faces and in pores; slightly
acid; gradual boundary.

C--60 to 84 inches, dark yellowish-brown (10YR
4/4) loam grading to fine sandy loam in
lower part; massive; friable; slightly
acid.

The solum is 45 to 60 inches thick. It is
generally neutral to slightly acid throughout,
but in places ranges to medium acid in the B
horizon. Thickness of the alluvium over un-
conforming material varies, but generally is
more than 6 feet. The solum ordinarily is less
than 3 percent small pebbles and coarse frag-
ments.

The Ap horizon ranges from very dark gray-
ish brown (10YR 3/2) to dark brown (10YR 3/3).
The B horizon is generally silt loam or light
silty clay loam, but ranges to loam in the
lower part. It has value of 3 or 4 and chroma
of 3 or 4 in hue of 10YR and 7.5YR. The C hor-
izon is loam, fine sandy loam, and sandy loam.

Ashton soils have a more strongly defined
B horizon than Huntington and Chagrin soils,

which occupy.the flood plains nearer the stream.

They are commonly less acid than the Mentor
soils on nearby terraces.

AsA--Ashton silt loam, 0 to 2 percent slopes.

This nearly level soil iIs on broad, relatively
low terraces. Areas are smooth or slightly
convex and range from 5 to 10 .acres in size.
This soil has the profile described as repre-
sentative of the series.

A few spots of somewhat poorly drained
soils are included with this soil in mapping.
They are in slight depressions where they re-
ceive runoff or underground seepage from adja-
cent soils on uplands.

This Ashton soil is easy to till. Water
ponds in small depressions for short periods,
but does little or no damage to crops. Runoff
is slow. Erosion is not a hazard. Rare to
occasional flooding is a hazard for many non-
farm uses, such as building sites.

This is one of the best farming soils in the
county. It is well suited to irrigation.

+Capability unit I-1; woodland suitability group
lol.

AsB--Ashton silt loam, 2 to 6 percent slopes.

This gently sloping and undulating soil 1s omn
low terraces. It occurs as long narrow strips
parallel to the stream. Areas are commonly
less than 20 acres in size. Some are dissected

by intermittent shallow drainageways. Slopes
are convex and generally short. Some are as
much as 300 feet long. :

Included with this soil in mapping are areas
of more loamy soils and small areas where the
surface layer is lighter colored. These in-
cluded soils are not so productive as the Ash-
ton soil.

This soil has very good tilth and is easily
managed, but the erosion hazard is moderate.
Runoff is medium. Most areas are subject to
rare or occasional floods of short duration.
Flooding is also the principal hazard for non-
farm uses.

This soil is intensively used for general
farm and specialized crops. Capability unit
ITe-1; woodland suitability group lol,

Belpre Series

The Belpre series consists of deep, well-
drained soils that are sloping to very steep.
These soils occur on ridgetops, benches, and
side slopes. They formed in material weathered
from calcareous shale.

In a representative profile the surface lay-
er is dark reddish-brown clay 8 inches thick.
The upper 18 inches of the subsoil is dark red-
dish-brown clay that is slightly heavier than
the surface layer and contains less organic
matter. The lower 18 inches is mottled dusky
red silty clay loam. The underlying material
is dusky red shaly silty clay loam. Soft, red-
dish-gray shale bedrock is at a depth of 63
inches.

Belpre soils are slowly permeable and have
a moderate available water capacity. The root
zone is moderately deep, and natural fertility
is medium.

Belpre soils are more extensively farmed
than the nearby more acid soils. Steep slopes
are commonly used for pasture or woodland.
Walnut is prominent in wooded areas.

Representative profile of Belpre clay, 12
to 18 percent slopes, in SE4NE4NEL sec. 22,
Warren Township, T. 2 N., R. 9 N.:

Ap--0 to 8 inches, dark reddish-brown (5YR 3/2)
clay, dark reddish gray (5YR 4/2) when
dry; moderate, fine, granular and very
fine, angular blocky structure; firm;
many roots; neutral; abrupt, smooth
boundary.

B21t--8 to 23 inches, dark reddish-brown (2.S5YR
3/4) clay; moderate, medium, angular
blocky structure parting to strong, fine,
angular blocky; firm; common roots; thin,
continuous, dark reddish-brown (5YR 3/4)
clay films on fine peds; neutral; gradual,
smooth boundary.

B22t--23 to 26 inches, dark reddish-brown
(2.5YR 3/4) clay; weak, coarse, angular
blocky structure parting to weak, very
fine, angular blocky; firm; few roots;
thin, patchy, reddish-brown (5YR 4/3)
clay films; mildly alkaline, calcareous;
clear, smooth boundary.
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B3--26 to 44 inches, dusky red (10R 3/4)

heavy silty clay loam; few, fine, dis-

tinct, reddish-gray (10R 5/1), olive-

yellow (2.5Y 6/6) and pinkish-gray (5YR

7/2) mottles; weak, very fine, angular

and subangular blocky structure; friable;

thin, very patchy, dusky red (10R 3/4)

clay films; moderately alkaline, calcar-

eous; clear, wavy boundary.

to 63 inches, dusky red (10R 3/3) shaly

heavy silty clay loam; common, fine, dis-

tinct, reddish-gray (10R 5/1), olive-
yellow (5Y 6/6) and pinkish-gray (5YR

7/2) mottles; conchoidal fracture inher-

ited from parent material; friable; red-

dish-gray (10R 5/1) and dusky red (10R

3/2) stains on fracture faces; 40 percent

soft shale fragments; moderately alka-

line, calcareous.

R--63 inches; reddish-gray (10R 5/1) soft
shale; many, coarse, dusky red (10R 3/3)
and olive-yellow (2.5Y 6/6) mottles;
weakly bedded shale that breaks to con-
choidal surfaces; moderately alkaline,
calcareous.

C--44

The solum ranges from 25 to 50 inches in
thickness. It is neutral to moderately alka-
line. The content of coarse fragments, domi-
nantly limestone channers, is 0 to 10 percent.
Depth to soft shale is 36 to 70 inches. The
maximum depth to carbonates is 30 inches. 1In
places the profile is weakly calcareous to the
surface.

The Ap or Al horizon of an uncultivated soil
is 7.5YR to 2.5YR hue and value and chroma of
3.5 or less. The B2t horizon is 5YR to 10R hue
and value and chroma of 3 to 5. It is silty
clay to clay. The B3 horizon, which has the
same color range as the B2t horizom, is silty
clay loam to clay. The C horizon is olive to
dusky red and reddish-gray silty clay loam to
clay.

" Belpre soils are associated with Upshur,

Elba, and Lowell soils on the uplands. They
have a darker colored A horizon than Upshur

soils and are not so acid. They have redder
colors in the B horizon than Elba and Lowell
soils.

BeC--Belpre clay, 6 to 12 percent slopes.
This sloping soil iIs on ridgetops in the west-
ern, northern, and central parts of the county.
Slopes are rounded and convex. Individual
areas are commonly small and are either blocky
or long.

Included with this soil in mapping are
spots of Gilpin soils and spots of severely
eroded soils, which have a surface layer that
is low in organic matter and has poor tilth.

Because the surface layer. .of this Belpre
soil is clayey, careful management is needed
to maintain or improve tilth. The soil is gen-
erally plowed in winter so that it will be
easier to work in spring. The erosion hazard
is severe in cultivated\ areas. Runoff is
medium to rapid. The clayey texture and slow
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permeability are limitations for most nonfarm

uses. Slow permeability is a severe limitation
for septic tank absorption fields. The soil
will not support traffic when wet. It has high

shrink-swell potential that can crack founda-
tions.

This soil is used mostly for crops and pas-
ture. It is moderately suited to grain crops,
but is well suited to grasses. Capability unit
I11le-6; woodland suitability group 3cl.

BeD--Belpre clay, 12 to 18 percent slopes.
This moderately steep soil 1s on upper and mid-
dle side slopes that are commonly even to con-
vex. Some areas are dissected by shallow
drainageways. A few areas are on narrow,
rounded ridgetops and hilltop knolls. This
soil has the profile described as representa-
tive of the series.

Included with this soil in mapping are small
areas of Vandalia soils, which are deeper over
bedrock. Also included are spots of Gilpin
soils and some areas where the soil is severely
eroded.

Because the surface layer is clayey, this
Belpre soil has poor tilth unless it is well
managed. The erosion hazard is very severe in
areas bare of vegetation. Runoff is very rapid.
The slope, slow permeability, and clayey tex-
ture severely limit most nonfarm uses. The
soil has high shrink-swell potential, will not
support traffic when wet, and is subject to
landslides.

This soil is poorly suited to grain crops,
but is moderately suited to hay and pasture.

It is used mostly for crops and pasture and is
used more intensively for general farm crops
than most other nearby soils. Capability unit
IVe-5; woodland suitability group 3c2.

BeE--Belpre clay, 18 to 25 percent slopes.
This steep soil 1s on side slopes, mostly in
the central and northern parts of the county,
and in most areas is crossed by drainageways.
It is generally shallower over soft bedrock
than is typical. Included in mapping are
severely eroded areas where tilth is poor.

This steep soll is subject to landslides and
to very severe erosion if it is bare of vegeta-
tion. Runoff is very rapid. Steep slopes and
poor stability are the main limitations for
most nonfarm uses.

This soil is not suited to cultivated crops,
but is suited to hay and pasture. It is used
for hay, pasture, and woodland. It is used
more intensively for farming than the very
steep Belpre soils. Capability unit VIe-2;
woodland suitability group 3c2.

BeF--Belpre clay, 25 to 35 percent slopes.
This very steep soil is on side slopes mostly
in the central and northern parts of the county.
Most areas®are long arnd narrow, have irregular
slopes, and are crossed by deep drainageways.
This soil has a thinner solum than is typical.
Included in mapping are narrow bands of severely
eroded soils and small areas of stony soils,
which limit pasture management.




This Belpre soil is too steep for any use
but pasture and woodland. It is subject to
landslides and is too steep for most nonfarm
uses. Runoff is very rapid. The erosion
hazard is very severe if the soil is bare of
vegetation. Capability unit VIe-3; woodland
suitability group 3cZ.

Brookside Series

The Brookside series consists of deep, well-
drained, sloping to very steep soils on foot
slopes along valley sides. These soils formed
in thick deposits of colluvial material that
contains fragments of limestone, siltstone,
shale, and sandstone.

In a representative profile in a pasture,
the surface layer is very dark grayish-brown
silty clay loam 5 inches thick. The subsoil
extends to a depth of 60 inches. The top 5
inches is dark-brown channery silty clay loam.
The next 50 inches is dark-brown channery silty
clay. Below this is 10 inches of massive dark-
brown channery silty clay.

Brookside soils have moderately slow permea-
bility, a deep root zone, high available water
capacity, and high natural fertility. The
mostly irregular, but in places hummocky, sur-
faces make management for farming somewhat
difficult. Generally the upper slopes are con-
cave and the lower slopes are convex.

Hay and pasture grow well on these soils.
Practically all the acreage has been cleared
and is used mostly for hay and pasture. A
small acreage is in corn and small grain.
Bouldery areas are in pasture and woodland.
Walnut is prominent in idle areas that are re-
verting to woodland.

Representative profile of Brookside silty
clay loam, 18 to 25 percent slopes, SE4RNW4NWY
sec. 21 in Aurelius Township, T. 5 N., R. 8 W.,
in a brushy pasture, 400 feet south of Ohio
State Highway 821:

Al--0 to 5 inches, very dark grayish-brown
(10YR 3/2) silty clay loam; strong,
coarse, granular structure; friable;
many fine and medium roots; many medium
pores; 10 percent coarse fragments;
slightly acid; clear, smooth boundary.

B21t--5 to 10 inches, dark-brown (7.S5YR 4/4)
channery silty clay loam; moderate, fine
and medium, angular blocky structure;
firm; common roots; few medium pores;
thin, patchy, dark-brown (7.5YR 4/4)
clay films; 15 percent coarse fragments;
slightly acid; clear, smooth boundary.

B22t--10 to 41 inches, dark-brown (7.5YR 4/4)
channery silty clay; moderate, medium,
subangular and angular blocky structure;
firm; few roots; few medium pores; thin,
patchy, dark-brown (7.5YR 4/4) clay
films; 20 percent coarse fragments;
neutral; gradual, smooth boundary.

B3t--41 to 60 inches, dark-brown (10YR 4/3)
channery silty clay; weak, fine, subangu-
lar and angular blocky structure; firm;
common fine pores; thin, patchy, light
brownish-gray (10YR 6/2) clay films; 35
percent coarse fragments; neutral; gradual,
smooth boundary.

C--60 to 70 inches, dark-brown (10YR 4/3) chan-
nery silty clay; massive; firm; few fine
pores; 35 percent coarse fragments; mild-
ly alkaline, calcareous.

The solum is 40 to 80 inches thick. It is
medium acid to mildly alkaline. The upper part
is 5 to 20 percent coarse fragments, and the
lower part as much as 35 percent. Depth to bed-
rock is more than 6 feet.

The Ap or Al horizon has hue of 10YR or
7.5YR, value of 3 or 4, and chroma of 2 to 4.
If the soil is rubbed and is more than 6 inches
thick, value is more than 3.5 and chroma is 2
or 3. The B horizon has hue of 10YR and 7.5YR,
value of 4 or 5, and chroma of 3 or 4. It is
silty clay loam to clay. The C horizon has the
same range in hue, value, and chroma as the B
horizon. It is heavy silty clay loam, clay
loam, silty clay, and clay and is 20 to 35 per-
cent coarse fragments, which occur in a disor-
iented pattern.

Brookside soils are associated with Lowell,
Westmore, and Elba soils on the uplands and
with Vandalia and Hayter soils on nearby col-
luvial slopes and terraces. They are deeper
over bedrock .than Lowell soils and contain more
coarse fragments than Westmore soils. They are
deeper over bedrock than Elba soils. They do
not have the red colors typical of Vandalia
soils. They contain more clay than Hayter
soils.

BsC--Brookside silty clay loam, 6 to 12 per-
cent slopes. This sloping soil 1s mainly below
steep soils on hillsides. A few areas are on
alluvial fans at the mouth of waterways. Slopes
are commonly even or slightly irregular. Indi-
vidual areas are commonly no more than 5 to 10
acres in size. This soil has a slightly thick-
er profile than is typical.

Included with this soil in mapping are small
areas of dark-colored soils and somewhat poorly
drained soils in concave areas and low areas.
Also included are narrow bands of Hayter soils
in the higher parts of some areas.

This soil is subject to landslides if it is
used for nonfarm purposes, but this hazard is
less severe than for steeper Brookside soils.
Runoff is medium. The erosion hazard is severe
if the soil is cultivated. Tile drainage is
needed in some small wet spots.

This soil is used mainly for pasture and
crops. Capability unit IIIe-6; woodland suita-
bility group 2cl.

BsD--Brookside silty clay loam, 12 to 18
percent slopes. This moderately steep soil is
on colluvial foot slopes along lower valley
sides. A few areas occupy hillside benches.
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Areas are mostly long, are 200 to 600 feet

wide, and are dissected by shallow drainageways.

They fringe the valley walls for % mile to 1%
miles.

Included with this soil in mapping, below
seep spots and in concave areas, are small
areas of dark-colored, somewhat poorly drained
soils. These areas increase the hazard of
landslide and interfere with tillage and pas-
ture management. Also included, along the up-
per edge of some areas, are narrow bands of
Hayter soils. There are a few large stones and
boulders.

The hazard of landslide is severe if this
soil is used for nonfarm purposes. Runoff is
very rapid. The erosion hazard is severe if
this soil is bare of vegetation.

This soil is used for pasture and crops.
Capability unit IVe-5; woodland suitability
group 2c2.

BsE--Brookside silty clay loam, 18 to 25
percent slopes. This steep soil is on collu-
vial foot slopes. Slopes are 100 to 1,500 feet
long and are generally uneven because of old
landslip scars and small drainageways. The
shorter slopes are on interfluves between the
drainageways. Areas are mostly long and wind-
ing. This soil has the profile described as
representative of the series.

Mass movement and colluvial action are still
active on this soil. 1In a few areas, large
fragments of sandstone and limestone are on
the surface and in the soil.

Included with this soil in mapping, commonly
below seeps and springs and in concave areas,
are areas of somewhat poorly drained soil.
These areas interfere with pasture management
and increase the hazard of landslides. Also
included in some areas are narrow bands of very
steep soils.

The very severe hazard of landslide is the
main limitation for nonfarm uses. Runoff is
very rapid, and the erosion hazard is severe
if the soil is bare of vegetation.

This soil is used for pasture and woodland.
Capability unit VIe-2; woodland suitability
group 2c2.

BtF--Brookside bouldery silty clay loam, 18
to 35 percent slopes. This steep to very steep
soil 1is on colluvial foot slopes below very
steep soils of the uplands and below rock
cliffs. Slopes are irregular. Areas are typi-
cally long and narrow and are dissected by
drainageways.

Large stones and boulders about 10 to 30
feet apart are on the surface. Many boulders
are 2 to 4 feet in diameter, and a few are 10
feet across. This soil contains more sand and
rock fragments than is typical. Included in
mapping on bottom land are narrow bands of
Hartshorn soils, which are too small to be
shown on the soil map.

The erosion hazard limits the use of this
soil for logging roads. Runoff is very rapid.
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Large stones and boulders limit use of the soil
to woodland, but they also limit tree planting
and preparation of sites. Machinery can be
used for harvesting timber.

This soil has good cabin and tent sites on
the hummocks and gently sloping narrow benches.
It furnishes excellent wildlife habitat and
picturesque recreational areas. Boulders limit
other uses.

This soil is used for woodland and is suited
to this purpose. About half the acreage was
once cleared of trees and pastured, but has
since been abandoned and is reverting to trees
and brush. The trees are dominantly maple,
beech, walnut, hickory, oaks, and yellow-poplar.
Capability unit VIIs-1; woodland suitability
group 2x1.

Chagrin Series

The Chagrin series consists of deep, well-
drained, smooth and nearly level soils on
flood plains along most streams in the county.
These soils formed in silt loam or loam allu-
vium. :

In a representative profile in a cultivated
area, the surface layer is brown silt loam 8
inches thick. The subsoil is dark yellowish-
brown, friable silt loam or loam that extends
to a depth of 48 inches. The substratum to a
depth of 62 inches is dark yellowish-brown
loam.

Chagrin soils have moderate permeability,
high natural fertility, and high available
water capacity. They have a deep root zone and
are easily tilled. They are subject to flood-
ing. Lime is not required for most crops.

Most areas are used for crops.

Representative profile of Chagrin silt loam
in a pasture SW4NW4NEYL sec. 25, Ludlow Town-
ship, T. 3 N., R. 6 W., 0.8 mile southeast of
Township Road 64 on Ohio State Highway 26, 300
feet south of road:

Ap--0 to 8 inches, brown (10YR 4/3) silt loam;
weak, fine, granular structure; friable;
common fine roots; few fine and medium
pores; slightly acid; abrupt, smooth
boundary.

B21--8 to 12 inches, dark yellowish-brown (10YR
4/4) loam; weak, coarse, angular blocky
structure parting to weak, fine, subangu-
lar blocky; friable; few fine roots; few
fine and medium pores; slightly acid;
clear, smooth boundary.

B22--12 to 30 inches, dark yellowish-brown
(10YR 4/4) silt loam or loam; weak,
medium, subangular blocky structure;
friable; few fine roots; few fine pores;
slightly acid; gradual, smooth boundary.

B23--30 to 48 inches, dark yellowish-brown
(10YR 4/4) silt loam or loam; weak, fine,
subangular blocky structure; friable;
slightly acid; gradual, smooth boundary.



C--48 to 62 inches, dark yellowish-brown (10YR
4/4) loam; massive; friable; slightly
acid.

Depth to loose gravel and sand is 3% to
more than 10 feet. The solum is 40 to 48
inches thick. The soil is medium acid to neu-
tral. The Ap horizon has hue of 10YR or 7.5YR,
value of 3 or 4, and chroma of 3. If the soil
is rubbed, value is higher than 3.5. The B
horizon is loam or silt loam in hue of 10YR
and 7.5YR, value of 4 or 5, and chroma of 3
or 4. The C horizon is silt loam, loam, or
very fine sandy loam in hue of 10YR and 7.5YR,
value of 3 to 5, and chroma of 3 or 4.

Nearby soils on flood plains and terraces
are Huntington, Nolin, Hartshorn, Moshannon,
Tioga, and Ashton soils. Chagrin soils are
coarser textured than Huntington and Nolin
soils and are deeper than Hartshorn soils.
They differ from Ashton soils in having a less
well-defined profile. They are less red than
Moshannon soils and are finer textured than
Tioga soils.

Cg--Chagrin silt loam. This nearly level
soil 1s on flood plains along the Muskingum
and Ohio Rivers. Areas are 5 to 80 acres in
size. Included in mapping are very small areas
of poorly drained soils, which are identified
by spot symbols on the soil map. Escarpments
along the riverbank of the Muskingum River and
in a few areas along the Ohio River also are
identified by spot symbols on the map.

This soil has good tilth, and it warms up
early in spring. It is subject to flooding,
but is flooded less frequently in areas along
the Muskingum River than in other areas. Flood-
ing seldom damages crops, but is a hazard for
nonfarm uses. Runoff is very slow. Erosion
is not a hazard. Along the Muskingum River,
the soil is neutral.

Nearly all the acreage is used for crops,
mainly corn and hay. Capability unit IIw-2;
woodland suitability group lo2.

Chili Series

The Chili series consists of deep, well-
drained soils formed in Wisconsin-age glacial
outwash. These nearly level to sloping soils
occur on terraces along the Chio and Muskingum
Rivers.

In a representatlve profile in a cultivated
area, the surface layer is dark-brown loam 7
inches thick. The upper 12 inches of the sub-
soil is brown loam. The lower 22 inches is
brown gravelly loam, gravelly sandy loam, and
loamy sand that becomes more sandy and gravelly
with increasing depth. The substratum is 14
inches of medium acid, stratified sand and
gravel over 5 inches of calcareous, loose sand
and gravel.

Chili soils have moderately rapid permea-
bility, good tilth, medium natural fertility,

a deep root zone, and moderate to low available
water capacity. They warm up early in spring.
They tend to be droughty, however, and are
suited to irrigation.

Chili soils are productive, ,particularly of
vegetables and other special crops. They are
used mainly for corn, special crops, and hay.
They also provide suitable industrial and resi-
dential sites. They are a good source of
gravel.

Representative profile of Chili loam, 0 to
2 percent slopes, SW4% sec. 14, Warren Township,
T. 2 N., R. 9 W., 0.2 mile north of Ohio State
Highway 7 on County Road 10 and 525 feet west
of road:

Ap--0 to 7 inches, dark-brown (10YR 3/3) loam,
brown (10YR 4/3) when crushed; mod-
erate, fine, granular structure; friable;
many roots; 5 percent pebbles; medium
acid; abrupt, smooth boundary.

B21t--7 to 19 inches, brown (7.5YR 4/4) 1oam,
weak, medium, subangular blocky structure;
firm; many roots; common fine vesicular
pores; thin, patchy, brown (7.5YR 4/4)
clay films in pores and on pebbles; 10
percent pebbles; strongly acid; clear,
wavy boundary.

B22t--19 to 22 inches, brown (7.5YR 4/4) grav-
elly loam; weak, medium, subangular
blocky structure; firm; few roots; few
fine pores; thin, continuous, brown
(7.5YR 4/4) clay films on gravel; clay
bridging on sand grains; 35 percent peb-
bles; medium acid; clear, wavy boundary.

B31t--22 to 28 inches, brown (7.5YR 4/4) grav-
elly sandy loam; very weak, medium, sub-
angular blocky structure; friable; common
roots; clay bridging on sand grains; 35
percent pebbles; medium acid; abrupt,
smooth boundary.

IIB32--28 to 41 inches, brown (7.5YR 4/4) loamy
sand; % to l-inch thick bands of brown
(7.5YR 4/2) sandy loam; single grained;
friable; few fine pores; 5 percent peb-
bles; medium acid; abrupt, smooth bound-
ary.

ITIC1--41 to 55 inches, brown (7.5YR 4/4) sand
and gravel pockets and bands of reddish-
brown (5YR 4/3) gravelly sandy loam;
single grained; very friable; clay bridg-
ing of sand grains in bands; 40 percent
pebbles: less than 3 inches in diameter;
medium acid; clear, smooth boundary.

ITIC2--55 to 60 inches, loose sand and gravel;
slightly acid in upper part grading to
moderately alkaline; calcareous.

The solum is 40 to 60 inches thick and is
medium to strongly acid. Depth to carbonates
is more than 40 inches. '

The Ap horizon ranges from 10YR to 7.5YR
in hue, 3 to 5 in value, and 2 to 4 in chroma.
It is loam to gravelly loam., If the soil is
rubbed, value is more than 3.5. An undisturbed
soil has a dark-colored Al horizon 1 to 3
inches thick and an A2 horizon having the same
range in colors as the Ap horizon. The B
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horizon ordinarily is 7.5YR hue, but ranges
from 10YR to S5YR; value is 3 or 4, and chroma
4 to 6. The Bt horizon is loam, sandy loam,on
sandy clay loam and in places is gravelly.
The C horizon ranges from hue of 7.5YR to 10YR;
value and chroma are 4 or 5. Depth to loose
sand and gravel ranges from 40 to 60 inches.
Chili soils commonly occur near Conotton,
Wheeling, Watertown, and Mentor soils. They
are finer textured than Watertown soils and are
coarser textured than the more silty Mentor
soils, They are not so gravelly as Conotton
soils. They contain more sand and gravel in
the upper part of the solum than Wheeling soils,

ChA--Chili loam, 0 to 2 percent slopes. This
nearly level soill is smooth and even. It oc-
curs as long narrow areas that are readily ac-
cessible and easily farmed. Most areas are
more than 20 acres in size. This soil has the
profile described as representative of the
series.

Included with this soil in mapping are small
areas of Watertown, Conotton, and gravelly
Chili soils, all of which are more droughty
than this Chili loam. Also included are very
gravelly spots, which are identified by spot
symbols on the soil map.

This Chili soil has good tilth and medium
natural fertility, is easily managed, and warms
up early in spring. It is droughty in most
years, but is well suited to irrigation. It
is suited to most nonfarm uses. Runoff is very
slow, and erosion is not a hazard. Capability
unit IIs-1; woodland suitability group Z2ol.

ChB--Chili loam, 2 to 6 percent slopes. This
gently sloping soil is uniform to slightly con-
vex. Areas are blocky to long and narrow and
10 to 50 acres in size.

Included with this soil in mapping are nar-
row bands of the coarser textured, more drough-
ty Watertown soils. Also included are areas,
identified by spot symbols on the soil map,
where the surface layer is gravelly loam.

This soil is well suited to farming and
has favorable properties for irrigation. It
has few limitations for most nonfarm uses. Run-
off is slow to medium. The erosion hazard is
moderate in areas bare of vegetation. Capability
unit IIe-1; woodland suitability group Z2ol.

ChC--Chili loam, 6 to 12 percent slopes.
This sloping soil generally occurs as long
narrow bands between terrace levels. Slopes
are convex and 500 to 2,000 feet long. Areas
range from 10 to 20 acres in size.

Included with this soil in mapping are
areas where the surface layer is gravelly loam.
These areas are identified by spot symbols on
the soil map. Also included are small areas
of coarser textured Watertown soils. All in-
cluded soils are more droughty than this Chili
soil.

If cultivated, this soil has medium runoff
and a severe erosion hazard. It is suited to
farming, however, particularly to the produc-
tion of hay. Slope is the main limitation for
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most nonfarm uses. Capability unit IIle-1;
woodland suitability group 20l.

Clymer Series

The Clymer series consists of deep, well-
drained, sloping to moderately steep soils on
uplands. These soils formed in material wea-
thered from sandstone. They occupy ridgetops
and high benches. Slopes are mostly smooth
and convex.

In a representative profile the surface
layer is dark yellowish-brown silt loam about
7 inches thick. It is underlain by 2 inches of
brown silt loam. The subsoil is 15 inches of
dark yellowish-brown loam over 10 inches of
yellowish-brown very channery loam. The sub-
stratum is weathered sandstone that has cracks
filled with clay loam material. Weathered
sandstone bedrock is at a depth of 42 inches.

Clymer soils have moderate permeability,
moderate available water capacity, and medium
natural fertility. They dry out early in
spring and are easily worked. The root zone
is moderately deep. Depth to bedrock is a
limitation to some nonfarm uses,

Nearly all the acreage is in crops and pas-
ture. Some small areas are reverting to brush
and forest.

Representative profile of Clymer silt loam,
6 to 12 percent slopes, 2 miles north of Water-
town, 4,000 feet south of Township Road 107,
one-half mile east of Ohio State Highway 339,
Watertown Township:

Ap--0 to 7 inches, dark yellowish-brown (10YR
3/4) silt loam; moderate, fine and medium,
granular structure; friable; many fine
roots; S5 percent coarse fragments; slight-
ly acid; abrupt, smooth boundary.

to 9 inches, brown (10YR 4/3)} silt loam;

moderate, fine and medium, granular struc-

ture; friable; many fine roots; 5 percent
coarse fragments; slightly acid; clear,
smooth boundary.

Blt--9 to 15 inches, dark yellowish-brown (10YR
4/4) loam; weak, fine, angular blocky
structure; friable; common fine roots;
common fine and medium pores; thin,
patchy, dark yellowish-brown (10YR 4/4)
clay films; 10 percent coarse fragments;
strongly acid; gradual, smooth boundary.

B21t--15 to 24 inches, dark yellowish-brown
(10YR 4/4) loam; weak, fine, angular and
subangular blocky structure; friable;
common fine and medium pores; thin,
patchy, dark yellowish-brown (10YR 4/4)
clay films; 15 percent coarse fragments;
strongly acid; gradual, irregular bound-

A2--7

ary.

B22t--24 to 34 inches, yellowish-brown (10YR
5/6) very channery loam; moderate, medium,
angular and subangular blocky structure;
friable; many fine to coarse pores; thin,



patchy, brown (7.5YR 5/4) clay films and
bridges; 60 percent coarse fragments;
strongly acid; gradual, smooth boundary.

€C--34 to 42 inches, yellowish-brown (10YR 5/6)
clay loam in cracks of weathered, mica-
ceous sandstone.

R--42 inches, weathered micaceous sandstone
bedrock.

The solum is 24 to 40 inches thick. Unless
limed, it is strongly to very strongly acid
throughout. Depth to bedrock ranges from 3%
to 6 feet.

The Ap horizon has hue of 10YR, value of 3
to 5, and chroma of 2 to 4. An undisturbed
soil has a 1- to 2-inch thick dark-colored Al
horizon and an A2 horizon having value of 3 to
5 and chroma of 2 to 4 in the 10YR hue. The
B horizon is loam, sandy clay loam, or clay
loam and has 10YR to 7.5YR hue, 4 or 5 value,
and 4 to 6 chroma. The C horizon ranges from
sandy loam to clay loam. It has hue of 7.5YR
or 10YR and value and chroma of 4 through 6.

Clymer soils are associated with Wellston,
Zanesville, Dekalb, and Gilpin soils on the up-
lands. They are deeper over bedrock than De-
kalb and Gilpin soils and contain more sand
than Wellston and Zanesville soils. They also
contain fewer coarse fragments than Dekalb
soils and are not so sandy.

ClC--Clymer silt loam, 6 to 12 percent
slopes. This sloping soil is on rounded ridge-
tops and upper hillside benches. Areas are
blocky and irregular on ridge spurs and broad
ridgetops and are long and winding on narrow
benches and narrow ridgetops. This soil has
the profile described as representative of the
series.

Included with this soil in mapping are small
areas of Zanesville soils, which have a compact
layer in the lower part of the subsoil. These
included soils are commonly near the center of
the wider ridgetops.

The erosion hazard is severe if this soil is
cultivated. Runoff is medium. Most nonfarm
uses are limited by slope and depth to bedrock.

This soil is suited to crops and pasture.
Most areas are too small and scattered to be
used extensively for truck crops. Larger areas
on high ridges are suited to early vegetable
crops and small fruits. Capability unit
I1le-2; woodland suitability group 201l.

ClD--Clymer silt loam, 12 to 18 percent
slopes. This moderately steep soil is on the
tops and upper sides of high benches. It is
even to 'convex on the upper slopes and slightly
concave on the benches. The surface layer is

slightly thinner and more sandy than is typical.

Included with this soil in mapping are nar-
row bands of the coarser textured, stony De-
kalb soils, which are generally along the up-
per edges of hillsides and along the lower
edge of benches near slope breaks.

The depth to bedrock and the steep slope
are limitations for most nonfarm uses. Runoff

is medium to rapid, and the erosion hazard is
very severe if the soil is cultivated.

This soil is well suited to hay and is suit-
ed to pasture and meadow. It is used for crops
and pasture. Capability unit IVe-1; woodland
suitability group 2rl.

Conotton Series

The Conotton series consists of nearly level
to steep, well-drained soils formed in gravelly
outwash material on low terraces along the Ohio
and Muskingum Rivers. Slopes are even and con-
vex.

In a representative profile in a cultivated
area, the surface layer is dark-brown gravelly
loam 7 inches thick. The subsoil is 6 inches
of brown very gravelly loam over 47 inches of
very gravelly sandy loam. The substratum to a
depth of 75 inches is brown, loose sand and
gravel.

Conotton soils.have rapid permeability in
the subsoil and very rapid permeability in the
substratum. They dry out rapidly after heavy
rains and wet periods. They are droughty dur-
ing dry periods in summer. The root zone is
moderately deep, but because of the high gravel
content, the available water capacity is low.
The surface layer is friable and easily tilled.

Conotton soils are not extensive. They are
mainly on river terraces near Devola. They are
easily managed and are used extensively for
truck crops. They are a very good source of
gravel.

Representative profile of Conotton gravelly
loam, 1 to 6 percent slopes, in a cultivated
field on the east bank of a gravel pit just
northwest of Devola, 600 feet north of Township
Road 549, 1,300 feet west of its junction with
County Road 341, Muskingum Township:

Ap--0 to 7 inches, dark-brown (10YR 3/3) grav-
elly loam; moderate, medium, granular
structure; friable; 25 percent pebbles;
mildly alkaline; abrupt, wavy boundary.

B21t--7 to 13 inches, brown (7.5YR 4/4) very
gravelly loam; weak, medium, subangular
blocky structure; friable; thin, patchy,
brown (7.5YR 4/4) clay films; 40 percent
pebbles; strongly acid; clear, wavy bound-
ary.

B22t--13 to 60 inches, brown (7.5YR 4/4) very
gravelly sandy loam; very weak, medium,
subangular blocky structure; friable;
clay bridges between sand grains; 70 per-
cent pebbles; very strongly acid; clear,
wavy boundary.

C--60 to 75 inches, brown (7.5YR 4/4) loose
sand and gravel; strongly acid, becoming
neutral at a depth of 75 inches.

The solum is 40 to 80 inches thick. Unless
limed, it is strongly or very strongly acid.
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The content of coarse fragments generally in-
creases from 15 to 40 percent in the A horizon
to 90 percent in the B and C horizons. Thin
coarse sandy layers that do not contain pebbles
are common throughout the profile. The sandy
and gravelly C horizon is 5 to more than 100
feet thick. It is generally medium to strongly
acid in the upper part, but becomes less acid
with increasing depth.

An undisturbed soil has an Al horizon that
is very dark grayish brown (10YR 3/2) to black
(10YR 2/1) and 1 to 3 inches thick. In places
the A2 horizon is dark brown (10YR 4/3) to
brown (10YR 5/3) and is 2 to 7 inches thick.
The Ap horizon is dark brown (10YR 4/3) to
brown (10YR 5/3).

The B horizon is reddish-brown (5YR 4/4) to
dark yellowish-brown (10YR 4/4) gravelly or
very gravelly loam or sandy loam, Clay films
on the pebbles are common in the B horizon,
and sandy layers have clay bridges.

Nearby soils on the terraces are Chili,
Watertown, Wheeling, and Mentor scils. Conot-
ton soils are more gravelly than Chili soils
and are less sandy than Watertown soils. They
are more gravelly and sandy in the upper part
of the solum than Wheeling and Mentor soils.

CoA--Conotton gravelly loam, 1 to 6 percent
slopes. This nearly level to gently sloping
501l 1s on broad terraces. Areas are uniform
to undulating, are 15 to 150 acres in size,
and are commonly long. This soil has the pro-
file described as representative of the series.

Included with this soil in mapping are areas
of the less gravelly Watertown and Chili soils.
Also included are a few areas of more sloping
soils where the hazard of erosion is more seri-
ous.

A drought hazard and small cobbles on the
surface limit cultivation. Runoff is slow,
and the erosion hazard is slight.

This soil is suited to truck crops and to
irrigation. It has few limitations for most non-
farm uses and is suited to urban development.
Capability unit IIIs-1; woodland suitability
group 3fl.

CpE--Conotton-Chili gravelly loams, 18 to
25 percent slopes. This mapping unit occurs
on steep terrace escarpments in such intricate,
irregular patterns that it is not practical to
map or manage the soils separately. Areas are
10 to 20 acres in size, % mile long,

are % to %
and wind between terraces or between terraces
and the river flood plains. Slopes are domi-
nantly only 50 to 150 feet long.

This mapping unit is about 40 percent Conot-
ton gravelly loam and 40 percent Chili gravel-
1y loam. The rest is the less gravelly Water-
town and Wheeling soils. Both Conotton and
Chili soils have profiles similar to those de-
scribed as typical, but slightly thinner.

This mapping unit is used mostly for wood-
land, wildlife, and pasture. Productivity for
pasture is low. A few areas border Urban land.
Runoff is very rapid, and the erosion hazard
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is very severe if the soils are cultivated.
Capability unit IVe-2; woodland suitability
group 3fl.

Dekalb Series

The Dekalb series consists of moderately
deep, sloping to very steep, well-drained soils
on uplands. These soils formed in residuum
weathered from acid sandstone. They are main-
1y on the upper slopes and on knolls. They
also occur with the stony, very steep Gilpin
soils. Slopes are mainly convex.

In a representative profile in a wooded area
the surface layer is very dark grayish-brown
loam 2 inches thick. The subsurface layer is 5
inches of brown loam. The upper 9 inches of the
subsoil is dark yellowish-brown channery loam,
and the lower 5 inches is yellowish-brown very
channery loam. The substratum 'is yellowish-
brown loam and 90 percent coarse fragments.
Sandstone bedrock is at a depth of 28 inches.

Dekalb soils are acid and have rapid permea-
bility, low natural fertility, and low avail-
able water capacity. Nonstony areas are easily
tilled. The root zone is moderately deep.

The sloping to moderately steep Dekalb soils
are generally farmed. Steeper soils are stony
and are generally pastured and wooded.

Representative profile of Dekalb loam from
an area of Dekalb and Gilpin stony soils, 25
to 70 percent slopes, 0.8 mile west of County
Road 138 on Township Road 403, 20 feet south
of road, SE4NW4NWY% sec. 3 of Ludlow Township,
T. 3 N., R. 6 W.:

Al--0 to 2 inches, very dark grayish-brown
(10YR 3/2) loam; moderate, very fine,
granular structure; very friable; many
fine and medium roots; 15 percent coarse
fragments; medium acid; abrupt, irregular
boundary.

to 7 inches, brown (10YR 4/3) loam; weak,

medium and coarse, subangular blocky

structure; friable; many fine and medium
roots; few fine pores; 15 percent coarse
fragments; strongly acid; abrupt, wavy
boundary.

B21--7 to 16 inches, dark yellowish-brown (10YR
4/4) channery loam; weak, medium, suban-
gular blocky structure; friable; common
fine and medium roots; few fine and me-
dium pores; 30 percent coarse fragments;
strongly acid; cléar, wavy boundary.

B22--16 to 21 inches, yellowish-brown (10YR 5/4)

very channery loam; weak, fine, subangu-

lar blocky structure; friable; few fine
roots; 60 percent coarse fragments; me-
dium acid; abrupt, wavy boundary.

to 28 inches, 90 percent coarse fragments,

yellowish-brown (10YR 5/4) loam between

fragments; medium acid.

R--28 inches, medium-grained sandstone bedrock.

A2--2

Cc--21



The solum is 20 to 30 inches thick. Unless
limed, it is very strongly acid to medium acid.
It is 10 to 60 percent coarse fragments. Depth
to bedrock is 24 to 40 inches.

The Ap horizon is 10YR hue and 3 or 4 in
value and chroma. If the soil is crushed,
value is higher than 3.5. -An undisturbed soil
has a dark-colored Al horizon 1 to 2 inches
thick and an A2 horizon having value of 4 or
5 and chroma of 3 or 4 in 10YR hue. The B hor-
izon has hue of 10YR or 7.5YR in value of 4 or
5 and chroma of 4 to 6. It is loam, fine sandy
loam, or sandy loam and in most places is 35
to 60 percent fragments.

Dekalb soils are on the same landscape as
Gilpin, Wellston, and Clymer soils. They are
coarser textured and have more coarse fragments
than those soils. They are shallower over bed-
rock than Wellston and Clymer soils.

DkC--Dekalb loam, 6 to 12 percent slopes.
This sloping soil in on convex and smoothly
rounded knolls and ridgetops. Areas are com-
monly 3 to 10 acres in size. They tend to be
blocky, but ridge spurs are long and narrow.
The surface layer contains fewer stony frag-
ments than .is typical.

Shallowness over bedrock is a limitation for
some nonfarm uses. If the soil is cultivated,
the erosion hazard is severe. Runoff is
medium.

This soil is well suited to alfalfa in limed
areas. It is suited to crops, but most areas
are small and narrow. Capability unit IIle-4;
woodland suitability group 3o0l.

DkD--Dekalb lcam, 12 to 18 percent slopes.
This moderately steep soil is on knolls and
upper side slopes. Slopes are convex and 100
to 500 feet long. Most areas are long, narrow,
and winding and 5 to 20 acres in size.

Included with this soil in mapping are nar-
row bands of shallow soils over sandstone and
a few outcrops of sandstone bedrock. These
areas are difficult to till. The larger rock
outcrops are identified by spot symbols on the
soil map.

Runoff is rapid, and the erosion hazard is
very severe if this soil is cropped. Depth to
bedrock and slope are severe limitations for
nonfarm uses.

This soil is used for crops, pasture, and
woodland. Capability unit IVe-3; woodland
suitability group 3rl.

DKE--Dekalb loam, 18 to 25 percent slopes.
This steep soil 1s on the upper part of side
slopes. Slopes are mostly convex, but around
the heads of ravines they are concave. Areas
are generally long and winding and 5 to 40
acres in size. This socil commonly has a thin-
ner, lighter colored surface layer than is
typical, but in the lower areas and on concave
slopes, the profile is thicker because soil
material has accumulated through downslope
movement.

Included with this soil in mapping are soils
that are shallow over bedrock, a few sandstone
outcrops, and very steep soils near drainage-
ways all of which have more limitations than
this soil. Most of the larger rock outcrop is
identified by spot symbols on the map.

Runoff is very rapid, and the erosion hazard
is very severe if the soil is cultivated. Steep
slope and shallowness over bedrock severely
limit nonfarm uses.

This Dekalb soil is used for woodland, pas-
ture, and hay. Capability unit IVe-4; woodland
suitability group 3rl.

DkF--Dekalb loam, 25 to 35 percent slopes.
This very steep soil is on side slopes and
along deep ravines. Slopes are convex and con-
cave and mostly irregular. They vary in length,
but range from!1,000 feet on an undissected
side slope to 100 feet near drainageways. Areas
are 10 to 80 acres in size. Most are long,
but many are blocky. This s0il is more vari-
able than the Dekalb soils on lesser slopes.

It is deep in places where material has accu-
mulated through downslope movement and more
shallow than typical where material has been
lost through downslope movement.

Included with this soil in mapping are soils
that are shallow over bedrock and a few sand-
stone outcrops, the larger of which are
identified by spot symbols on the soil map.

The erosion hazard is very severe if vegeta-
tion is removed. The very steep slopes and
limited depth to bedrock seriously limit non-
farm uses. Runoff is very rapid.

This Dekalb soil is used mostly for woodland.
The dominant trees are chestnut oak on southern
exposures and black and white oaks in a mixed
forest of beech, sugar maple, yellow-poplar,
elm, and hickory on northern exposures. The
soil is poorly suited to pasture. Many areas
formerly pastured have a canopy of brush and
young forest. Only a few areas are in pasture
and hay. Capability unit VIe-1; woodland
suitability group 3rl.

DsG--Dekalb and Gilpin stony soils, 25 to 70
percent slopes. This very steep mapping unit
is on valley sides. Some areas are only one
soil, Some are both. In most places the unit
is dissected by ravines and drainageways, and
in places it is benched. Areas are long and
winding and are 40 to 500 acres in size, 200
to 500 feet’wide, and a half mile to 4 miles
long. The stony Dekalb soil makes up about 35
percent of the total acreage of this unit, and
the stony Gilpin soil about 35 percent. In-
cluded soils and rock cliffs make up- the other
30 percent. Except for stones on the surface,
the Dekalb and Gilpin soils have profiles simi-
lar to the ones described as representative of
their series. :

Included with this unit in mapping are spots
of Hayter very stony soils on benches and nar-
row areas of Hartshorn soils along streams.
Some areas are very stony and bouldery. Rock
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cliffs are identified by spot symbols on the
soil map.

The erosion hazard is severe along skid
roads during logging and harvesting, when the
vegetation is removed. Runoff is very rapid.
Forest management is hindered by large stones,
boulders, and cliffs. The chestnut oak forest
type is on the southern exposures, and a mixed
type of oak and trees that grow under medium
moisture conditions is on northern exposures.

This mapping unit is used for woodland and
recreation. Stones and very steep slopes
limit many nonfarm uses. Capability unit
VIIs-1; woodland suitability group 3x1.

Duncannon Series

The Duncannon series consists of deep,
gently sloping to steep, well-drained soils

that formed in thick wind-deposited silt

and very fine sand. These soils are on low
hills near the Ohio River terraces. The larg-
est acreage is adjacent to the towns of Reno
and Newport.

In a representative profile in a wooded area,
the surface layer is very dark grayish-brown
silt loam about 3 inches thick. The subsurface
layer is 10 inches of dark yellowish-brown silt
loam. The subsoil is yellowish-brown silt loam
that extends to a depth of 60 inches. The sub-
stratum to a depth of 120 inches is yellowish-
brown silt loam.

Duncannon soils are moderately permeable.
They have a high available water capacity,
medium natural fertility, and a deep root zone.

These soils are used for general farm crops,
pasture, woodland, and urban purposes. There
are excellent stands of yellow-poplar (fig. 8)
in most forested areas.

Representative profile of Duncannon silt
loam, 6 to 12 percent slopes, in a wooded area,
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Figure 8.--Yellow-poplars grow well on Duncannon soils.
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NW%NW%SE% sec. 9, T. 2 N., R. 8 W., Marietta
Township, 0.55 mile east of Ohio State Highway
7 on Township Road 543, 1,500 feet north of
Road 543, 150 feet east of fence, 100 feet
south of half-section line (see profile WS-W54
in section on laboratory data):

Al--0 to 3 inches, very dark grayish-brown
(10YR 3/2) light silt loam; moderate,
very fine, granular structure; very fri-
able; many roots; strongly acid; abrupt,
wavy boundary.

A2--3 to 13 inches, dark yellowish-brown (10YR
4/4) light silt loam; weak, fine, granu-
lar structure; friable; many roots;
strongly acid; abrupt, wavy boundary.

B21t--13 to 17 inches, yellowish-brown (10YR
5/4) silt loam; moderate, medium and
fine, subangular blocky structure; fri-
able; many roots; few fine pores; thin,
very patchy, brown (7.5YR 5/4) clay
films on some peds; few light yellowish-
brown (10YR 6/4) silt films; very strong-
ly acid; clear, wavy boundary.

B22t--17 to 30 inches, yellowish-brown (10YR
5/6) silt loam; moderate, medium, angu-
lar blocky structure; friable; common
roots; few fine pores; thin, patchy,
brown (7.5YR 5/4) clay films; few light
yellowish-brown (10YR 6/4) silt films;
very strongly acid; clear, smooth bound-
ary.

B23t--30 to 38 inches, yellowish-brown (10YR
5/6) light silt loam; moderate, medium,
angular and subangular blocky structure;
firm, slightly brittle; few roots; com-
mon fine pores; thin, very patchy, brown
(7.5YR 5/4) clay films; few pale-brown
(10YR 6/3) silt films; very strongly’
acid; gradual, smooth boundary.

B3--38 to 60 inches, yellowish-brown (10YR 5/4)
light silt loam or silt; sandy, pale-
brown (10YR 6/3) seams; massive; few
roots; few fine pores; brown (7.5YR 5/4)
clay films in pores; strongly acid;
gradual, smooth boundary.

Cl--60 to 75 inches, yellowish-brown (10YR 5/4)
silt loam; many, coarse, faint, gray
(10YR 6/1) mottles; massive; friable;
medium acid; gradual, smooth boundary.

C2--75 to 90 inches, yellowish-brown (10YR 5/4)
silt loam; few, medium, faint, gray
(10YR 6/1) mottles; massive; friable;
slightly acid; gradual, smooth boundary.

C3--90 to 120 inches, yellowish-brown (10YR
5/4) light silt loam; many, medium,
faint, dark yellowish-brown (10YR 4/4)
mottles; massive; friable; medium acid.

The solum is 40 to 60 inches thick. Unless
limed, it ranges from strongly to very strong-
ly acid. 1In most areas depth to bedrock is
more than 6 feet and in some places it is more
than 20 feet.

The Ap horizoh in cultivated areas and the
AZ horizon range from silt loam to very fine
sandy loam and from 10YR 4/3 to 5/4. An

uncultivated soil has an Al horizon less than

5 inches thick and chroma and value of 1 to 3.
The B2t horizon ranges from light silt loam to
very fine sandy loam that is 10YR to 7.5YR in
hue, 4 or 5 in value, and 4 to 6 in chroma. The
C horizon is silt loam or very fine sandy loam
that has value of 4 or 5 and chroma of 3 or 4
in 10YR hue.

Duncannon soils are more silty and less
sandy than the Lakin soils mapped with the
steep Duncannon soils. They have a less clayey
B horizon than the nearby Allegheny and Alford
soils.

DtB--Duncannon silt loam, 2 to 6 percent

slopes. This gently sloping soil 1s on low

111ls and ridges near Newport, Belpre, and Reno.
Areas are up to 50 acres in size. Slopes com-
monly are smooth and gently undulating. This
soil has a profile similar to the one described
as representative of the series, but in culti-
vated areas the original surface layer is mixed
with the underlying layers and has a brownish
color.

This soil has good tilth and favorable pro-
perties for irrigation. It has no serious
limitations for most nonfarm uses. Runoff is
slow to medium. The erosion hazard is moderate
in cultivated areas. Capability unit Ile-1;
woodland suitability group lol.

DtC--Duncannon silt loam, 6 to 12 percent
slopes. This sloping soil 1s on the crests
and sides of low hills near Reno and Newport.
It is convex on the crests of hills, but is ir-
regular on the sides where it has been cut by
shallow drainageways. Areas are 5 to 30 acres
in size. On the crests, they are narrow and
winding. On the hillsides they are blocky.
This soil has the profile described as repre-
sentative of the series,

Included with this soil in mapping are
small areas of Lakin and Watertown soils, which
are sandy and more droughty than this Duncannon
soil.-

This soil is easy to cultivate and has good
tilth, but gullies form rapidly unless it is
well managed. If the soil is cultivated, the
erosion hazard is severe. Runoff is medium.

This soil is used for crops, pasture, and
woodland and also for urban uses. Capability
unit IITe-1; woodland suitability group lol,

Dub- -Duncannon-Lakin complex, 12 to 18 per-
cent slopes. This moderately steep mapping
unit occurs on the tops and sides of low hills
and in ravines. It is about 40 percent Duncan-
non soil, 40 percent Lakin soil, and 20 per-
cent included soils. Duncannon and Lakin soils
occur in such an intricate, irregular pattern
that they can not be mapped or managed separate-
ly. Areas are irregular, are 5 to 30 acres in
size, and are uneven and hummocky. Slopes are
100 to 300 feet long: The Duncannon soil has
a thinner subsoil than the one described as
typical. ' The Lakin soil has the profile de-
scribed as representative of the series.
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Moderately steep slopes are limitations for
most nonfarm uses. The erosion hazard is very
severe if vegetation is removed. Runoff is
very rapid.

These soils are used mostly for woodland
and pasture. Small areas around Reno are used
for housing developments. Capability unit
IVe-1; woodland suitability group 1rl.

DuE--Duncannon-Lakin complex, 18 to 25 per-
cent slopes. This steep mapping unit 1is on
the tops and sides of small hills near Newport
and Reno. It is in irregular areas where the
topography is mainly ravines and dunes. It is
about 40 percent Duncannon soil, 40 percent
Lakin soil, and 20 percent included soils.
Duncannon and Lakin soils occur in such an in-
tricate, irregular pattern that it is not prac-
tical to map or manage them separately. Areas
are 10 to 80 acres in size. The subsoil of
the Duncannon soil is only 20 to 35 inches
thick. Otherwise, the profile is similar to
the one described as typical.

Included with these soils in mapping are
small areas of the clayey Upshur and loamy Gil-
pin soils, which are shallower over bedrock
than the Duncannon and Lakin soils. Also in-
cluded, along ravines, are areas of very steep
soils.

The erosion hazard is very severe if the
plant cover is removed. Gullies form rapidly.
Runoff is very rapid. Steep slopes are limita-
tions for nonfarm uses.

This mapping unit is used chiefly for wood-
land.
Capability unit IVe-2; woodland suitability
group 1rl.

Elba Series

The Elba series consists of deep, well-
drained, moderately steep to very steep soils
that formed in material weathered from lime-
stone and shale interbedded with siltstone,
These soils occur on the tops and sides of
ridges, mostly across the northern part of the
county.

In a representative profile the surface lay-
er is mainly brown silty clay loam 5 inches
thick. The upper 15 inches of the subsoil is
dark yellowish-brown silty clay loam. The
lower 28 inches is brown and light olive-brown
channery clay. The substratum is 6 inches of
channery clay weathered from limestone and
shale. Weathered limestone and shale is at a
depth of 54 inches.

Elba soils have slow permeability, moderate
available water capacity, and medium natural
fertility. The root zone is moderately deep.
Tilth is poor. The soil is slightly acid or
neutral, and lime is not generally needed.

These soils are used mostly for pasture and
hay crops.
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It supports good stands of yellow-poplar.

Representative profile of Elba silty clay
loam from an area of Elba-Belpre complex, 25 to
35 percent slopes, NW4NE4SW4 sec. 16, Aurelius
Township, T. 5 N., R. 8 W., about one-fourth
mile northeast of the junction of Township
Roads 305 and 306:

Apl--0 to 1% inches, very dark grayish-brown
(10YR 3/2) silty clay loam; moderate,
medium, angular blocky structure parting
to strong, fine, angular blocky; firm;
many roots; 5 percent coarse fragments;
neutral; clear, wavy boundary.

Ap2--1% to 5 inches, brown (10YR 4/3) silty
clay loam; moderate, medium, angular
blocky structure parting to moderate,
fine, angular blocky; firm; many roots;

5 percent coarse fragments; neutral;
abrupt, wavy boundary.

B21t--5 to 20 inches, dark yellowish-brown
(10YR 4/4) heavy silty clay loam grading
to silty clay with increasing depth;
moderate, medium, angular blocky struc-
ture; firm; common roots; common fine
pores; thin, continuous, brown (10YR 4/3)
silty films; 5 percent coarse fragments;
slightly acid; abrupt, irregular boundary.

B22t--20 to 24 inches, brown (7.5YR 4/4) chan-
nery clay; weak, medium, angular blocky
structure; firm; common roots; thin, con-
tinuous, reddish-brown (5YR 4/3) clay
films; 35 percent limestone fragments;
neutral; clear, wavy boundary.

B3--24 to 48 inches, light olive-brown (2.5Y
5/4) channery clay; weak, fine, angular
blocky structure; firm; thin, patchy,
brown (7.5YR 4/4) clay films in upper
part; 50 percent limestone and weathered
siltstone fragments; moderately alkaline,
calcareous; gradual boundary.

IIC--48 to 54 inches, variegated light olive-
brown (2.5Y 5/4) and weak red (10R 4/4)
channery clay residuum from shale and
limestone; massive; moderately alkaline,
calcareous.

ITIR--54 inches, weathered shale and limestone
bedrock.

The solum is 24 to 48 inches thick. Depth
to carbonates is 10 to 30 inches. Depth to
bedrock is 40 to 60 inches. Coarse fragments
do not occur in some horizons, but in places
are as much as 60 percent of the B2 and B3 hor-
izons. The soil is medium acid to neutral in
the upper part of the B horizon, but is neutral
to moderately alkaline and calcareous in the
lower part and in the C horizon.

The Ap horizon has hue of 10YR or 7.5YR,
value of 4 or 5, and chroma of 2 or 3. A thin
Al horizon, which occurs in places, has value
of 2 or 3 and chroma of 1 to 3. The A horizon
is silty clay loam, heavy silt loam, silty clay,
or clay. The B2 horizon has hue of 7.5YR to
2.5Y, value of 4 or 5, and chroma of 3 to 6.

In most areas it is silty clay or clay, but in
subhorizons it is heavy silty clay. The B3



horizon is silty clay loam, silty clay, or clay
in hue of 7.5YR to 5Y, value of 5 or 6, and
chroma of 1 to 4. The C horizon is dark-gray,
gray, and light olive-brown to weak red, cal-
careous silty clay loam, silty clay, and clay
residuum, dominantly weathered from limestone
and shale.

Elba soils are finer textured in the upper
part of the solum than Westmore soils and are
less acid than the nearby Lowell and Westmore
soils. They are browner than the reddish Bel-
pre and Upshur soils and are less acid than
Upshur soils. Elba soils are shallower over
bedrock than Brookside soils, which formed in
colluvium.

E1D--Elba-Belpre complex, 12 to 18 percent
slopes. This moderately steep mapping unit
occurs on narrow, hilly ridgetops and upper
hillsides. It is about 45 percent Elba soil,
20 percent Belpre soil, and 35 percent includ-
ed soils. The Elba and Belpre soils are in
such an intricate, irregular pattern that it
is not practical to map or manage them separ-
ately. Areas are commonly long and are 5 to 25
acres in size. The profile of the Elba soil
is slightly deeper than the one described as
representative of the series.

Included with this unit in mapping are areas
of Lowell, Wetmore, and Upshur soils. Small
areas of severely eroded soils that require
special management are also included and are
identified by spot symbols on the soil map.

Runoff is rapid. Tillage is difficult be-
cause of the heavy surface layer. The shrink-
swell potential is moderate to high. The ero-
sion hazard is very severe in cultivated areas.
Small landslips are a hazard in a few places.
Moderately steep slopes and the clayey texture
are the main limitations for nonfarm uses.

This mapping unit has been cleared and is
used mainly for crops and pasture. Part of the
acreage is wooded. Black walnut is prominent
in wooded areas.

The part of the county in which this unit
is most extensive is in areas where coal is
strip mined. Many areas of the unit are on
isolated knobs above the high wall of the mine
and are abandoned. Capability unit IVe-5;
woodland suitability group 3c2.

ElE--Elba-Belpre complex, 18 to 25 percent
slopes. This steep mapping unit is on hilly
ridgetops, spurs, and upper slopes and in
coves. It is about 45 percent Elba soil, 20
percent Belpre soil, and 35 percent included
soils. Elba and Belpre soils occur in such an
intricate, irregular pattern that it is not
practical to map or manage them separately.
Slopes are irregular and are cut by drainage-
ways, and in some places there are small land-
slips. Areas are generally long and about 5 to
30 acres in size.

Included with this unit in mapping are areas
of Lowell, Westmore, and Uphsur soils. These
soils are managed similarly to the Elba and

Belpre soils. Also included are small areas
of severely eroded soils, identified by spot
symbols on the soil map, that require special
management.

The erosion hazard is very severe if this
unit is cultivated. Runoff is very rapid.
Tilth is very difficult to maintain. The hazard
of landslip and the moderate to high shrink-
swell potential are limitations for most non-
farm uses. ‘

This mapping unit is used mostly for grass
and trees. Black walnut is prominent.

The part of the county in which this unit
occurs is extensively strip mined for coal.
Many areas are isolated above the high walls of
the mine and are abandoned. Capability unit
VIe-2;, woodland suitability group 3c2.

E1F--Elba-Belpre complex, 25 to 35 percent
slopes. This very steep mapping unit 1s on
side slopes and in coves. It is about 45 per-
cent Elba soil, 20 percent Belpre soil, and
35 percent included soils. The Elba and Belpre
soils occur in such an intricate, irregular
pattern that it is not practical to map or
manage  them separately. Slopes are irregular
and in many places are cut by drainageways. In
places there are landslips. Areas range from
about 5 to 50 acres in size and are commonly
long and winding. The Elba soil has the pro-
file described as representative of the series.
The Belpre soil has a slightly thinner profile
than the one.described as representative of the
series.

Included with this unit in mapping are areas
of Lowell and Upshur soils, both of which are
managed similarly to Elba and Belpre soils.
Also included are spots of severely eroded
soils that have a reddish or brownish surface
layer and are low in productivity. These erod-
ed soils are identified by spot symbols on the
soil map.

Runoff is very rapid, and the erosion hazard
is very severe if the plant cover is removed.
The very steep slopes and the landslips are
limitations for most farm and nonfarm uses.

Most of the acreage is used for woodland and
pasture. In wooded areas black walnut is pro-
minent. In pastures bluegrass grows naturally.

The part of the county in which this mapping
unit occurs is extensively strip mined for
coal., Many areas of this unit are isolated
above the high walls of the mine and are aban-
doned. Capability unit Vle-3; woodland suita-
bility group 3c2.

Fill Land

Fill land consists of areas under urban and
industrial development that have been covered
with more than 3 feet of soil material and then
leveled. The material was excavated from near-
by glacial outwash terraces and alluvial de-
posits along the Ohio and Muskingum Rivers from
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red clay shale and mudstone bedrock, and from
gray clay lacustrine deposits.

Fa--Fill land, sandy, gravelly and channery
materials. This 1s nearly level or gently
sloping land that is covered with fill of
sandy, gravelly, or channery soil material.

The £ill is more than 3 feet thick. It is
rapidly permeable and dries out rapidly after

a rain. Included in mapping are small sloping
and hummocky areas. This soil material is

used to fill and level areas under industrial
and urban development. Most of it was excavat-
ed from glacial outwash terraces along the Ohio
and Muskingum Rivers. A small part was exca-
vated from sandstone bedrock.

Because the fill and the underlying material
vary, this land is not rated for nonfarm uses.
Capability unit and woodland suitability group
not assigned.

Fb--Fill land, loamy materials. This is
nearly level to gently sloping land that is
covered with fill of loamy soil material. The
£i1l is loam, silt loam, sandy clay loam,
light clay loam, and light silty clay loam.

It is more than 3 feet thick. It is moderately
to moderately slowly permeable, but dries out
readily after a rain. It is easily worked un-
less compacted. In most areas it is low in
organic-matter content. Included in mapping
are small hummocky and sloping areas.

This soil material is used to fill and level
areas under industrial and urban development.
Most of it was excavated from alluvial and
glacial outwash deposits along the Chio and
Muskingum Rivers. Bedrock is exposed in cuts
in some areas.

Because the thickness and kinds of fill
vary and the properties of the underlying
soils are unknown, this land is not rated for
nonfarm uses. Capability unit and woodland
suitability group not assigned.

Fc--Fill land, clayey materials. This is
nearly level to gently sloping land that is
covered with fill of clayey soil material. The
£fill is clay, silty clay, shaly silty clay,
heavy silty clay loam, and heavy clay loam. It
is more than 3 feet thick., It is slowly to
very slowly permeable, cloddy, and somewhat
difficult to work. It dries out slowly after
a rain. Included in mapping are small hummocky
and sloping areas, escarpments, high walls of
excavated material, and areas where the fill
material is stony.

This soil material was excavated from red
clay shale and mudstone bedrock and from gray
clay lacustrine deposits. Most of it is in
filled areas along four-lane highways where ex-
cess excavated material was used to fill de-
pressions outside of the highway right of way.
The rest, excavated from lacustrine deposits,
was used to level industrial sites in Marietta.

Because the fill and the underlying mate-
rial are extremely variable, this land is not
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rated for nonfarm uses. Capability unit and
woodland suitability group not assigned.

\
Gallia Series

The Gallia series consists of deep, well-
drained soils that formed in alluvium on high
terraces mainly in the western part of the
county. These soils are gently sloping to mod-
erately steep.

In a representative profile in a cultivated
area the surface layer is brown silt loam 8
inches thick. The subsoil extends to a depth
of 83 inches. The upper 15 inches 1s brown
silt loam and strong-brown loam, and the lower
60 inches is yellowish-red and dark-red clay
loam, clay, sandy clay loam, and sandy loam.
The substratum to a depth of 120 inches is
brown, yellowish-red, and yellowish-brown
loamy sand and gravelly loamy sand.,

Gallia soils have a moderately permeable
subsoil and rapidly permeable underlying mate-
rial. Unless limed, they are strongly or very
strongly acid. The root zone is deep, avail-
able water capacity is high, and natural fertil-
ity is medium.

Gallia soils occur locally in Belpre, Deca-
tur, and Wesley Townships and are used mostly
for general farm crops and peach orchards.

Representative profile of Gallia silt loam,
6 to 12 percent slopes, in a cultivated field
in Belpre Township T. 1 N., R. 10 W., 100 feet
south of County Road 84, 1,800 feet southwest
of its juction with Ohio State Highway 124 (See
profile WS-1 in section on laboratory data):

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

Blt--8 to 12 inches, brown (7.5YR 4/4) silt
loam; moderate, fine, angular blocky
structure; friable; common roots; thin,
patchy, dark-brown (7.5YR 4/4) clay films;
patchy pale-brown (10YR 6/3) silty ped
surfaces; very strongly acid; clear,
smooth boundary.

B21t--12 to 23 inches, strong-brown (7.5YR 5/6)
loam; moderate, medium, subangular blocky
structure parting to strong, fine, angu-
lar blocky; firm; common roots; thin,
patchy, reddish-brown (S5YR 4/4) clay
films; very patchy pale-brown (10YR 6/3)
silty ped surfaces; very strongly acid;
clear, smooth boundary.

B22t--23 to 30 inches, yellowish-red (5YR 5/6)
light clay loam; strong, medium, angular
blocky structure; firm; few roots; medium,
patchy, reddish-brown (5YR 4/4) clay
films; very patchy pale-brown (10YR 6/3)
silty ped surfaces; very strongly acid;
abrupt, smooth boundary. .

B23t--30 to 41 inches, yellowish-red (S5YR 4/6)
clay; strong, coarse, angular blocky



structure; firm; few roots; thick, con-
tinuous, yellowish-red (5YR 4/6) clay
films; strongly acid; clear, smooth
boundary.

B24t--41 to 67 inches, dark-red (2.5YR 3/6)
sandy clay loam; strong, coarse, angular
blocky structure parting to strong,
medium and fine, angular blocky; firm;
few roots; thick, patchy, pale-brown
(10YR 6/3) and 1light yellowish-brown
(10YR 6/4) silty and sandy surfaces; 5
percent soft weathered pebbles; very
strongly acid; clear, smooth boundary.

B3t--67 to 83 inches, dark-red (2.5YR 3/6)
sandy loam; massive, vertical partings;
firm; thin, very patchy, dark reddish-
brown (2.5YR 3/4) clay films on vertical
surfaces and bridges between sand grains;
thick, very patchy, pale-brown (10YR 6/3)
and light yellowish-brown (10YR 6/4)
silty surfaces; 20 percent weathered
pebbles; very strongly acid; abrupt,
smooth boundary.

C--83 to 120 inches, brown (7.5YR 5/4),
yellowish-red (5YR 5/8), and yellowish-
brown (10YR 5/8) layers of loamy sand
and gravelly loamy sand; single grained;
loose; very strongly acid.

The solum is 60 to 108 inches thick. It is
strongly acid to very strongly acid below the
A horizon. The lower part of the solum is as
much as 20 percent weathered fragments and
pebbles of sandstone, shale, and crystalline
rock.

The Ap horizon has hue of 10YR and 7.5YR,
chroma of 3 or 4, and value of 4 or 5. 1In
wooded areas the Al horizon is 1 to 3 inches

thick. It is 10YR 4/2, 10YR 4/3, 10YR 3/2, or
10YR 3/3. The A2 horizon is 4 to 9 inches
thick. It is 10YR 5/4 or 10YR 4/4.

The Blt horizon is silt loam or loam having
hue of 10YR to 5YR, value of 4 or 5, and chroma
of 4 to 6. In most areas the B2t horizon is
dominantly hue of 5YR or 2.5YR in the matrix.
In places the upper part is 7.5YR, and the
lower part is 10R. Value ranges from 3 to 5,
and chroma from 4 to 8. The silty ped surface
is 10YR 6/3 or 10YR 6/4. The B2t horizon is
sandy clay loam, clay loam, loam, gravelly
clay loam, sandy clay, and clay. The B3
horizon is loamy sand, sandy loam, or gravelly
sandy loam and has hue of 2.5YR or 5YR, chroma
of 4 to 8, and value of 3 to 5. Black stains
occur in places.

The C horizon is stratified loamy sand,
sandy loam, gravelly sandy loam, loam, and
sandy clay loam. Hue is 2.5YR, S5YR, or 7.5YR.
Chroma is 4 to 8, and value is 3 to 5.

Gallia soils are redder than Allegheny
soils, which also formed on terraces in loamy
alluvium. They are coarser textured than
Vincent soils. In contrast with the Otwell
soils that occur on nearby terraces, they do
not have a fragipan.

GaB--Gallia silt loam, 2 to 6 percent slopes.
This gently sloping soil iIs on the highest
parts of ridges and benches on high terraces.

Slopes are smooth and slightly convex. Areas
range from 5 to 100 acres in size. Larger
areas are characteristically long. Smaller

areas are blocky.

Included with this soil in mapping are spots
of Otwell soils, commonly in nearly level areas
near the center of larger mapped areas. Otwell
soils have a compact layer in the subsoil and
are moderately well drained.

This Gallia soil has good tilth and no
serious limitation for most nonfarm uses. It
is easlly managed. Runoff is slow to medium.
The erosion hazard is moderate in cultivated
areas. Capability unit Ile-1; woodland suita-
bility group Z2ol.

GaC--Gallia silt loam, 6 to 12 percent
slopes. This sloping soil 1s commonly on the
outer parts of high terraces. Other areas are
on smoothly rounded ridges. Slopes are smooth
and slightly convex. Areas range from 5 to 150
acres in size, Larger areas are long and
irregular. Smaller areas are more blocky. This
soil has the profile described as representative
of the series. .

Included with this soil in mapping are small
areas of Vincent and Licking soils. Also in-
cluded are some severely eroded areas. The
Vincent and Licking soils are more clayey than
the Gallia soils and dry more slowly. This
characteristic makes them more difficult to
farm,

The erosion hazard is severe if this soil is
farmed. Runoff is medium to rapid. Slope is
a limitation for some nonfarm uses. Capability
unit IITe-1; woodland suitability group 2cl.

GaD--Gallia silt loam, 12 to 18 percent
slopes. This moderately steep soil is on side
slopes and along drainageways below the crests
of terraces. Slopes are even and convex. Areas
are 5 to 30 acres in size. Most are long and
narrow and have short slopes that are crossed
by small drainageways. This soil has a profile
similar to the one described as representative,
but in some areas the surface layer is mixed
with the upper part of the subsoil. 1In these
areas the plow layer is lower in content of
organic matter, is more clayey, and has poor
tilth,

Included in mapping are small areas of the
reddish, clayey Upshur soils and the more
shallow Gilpin soils. Upshur soils are more
difficult to till, and Gilpin soils are more
droughty. These included soils are commonly
near drainageways and along the edge of the
areas near slope breaks.

Runoff is rapid, and the erosion hazard is
very severe if this soil is farmed. Slope is
a limitation for many nonfarm uses., Capability
unit IVe-1; woodland suitability group 2rl,
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Gilpin Series

The Gilpin series consists of gently sloping
to very steep, moderately deep, well-drained
soils that formed in material weathered from
acid interbedded siltstone and sandstone. These
soils occur throughout the county.

In a representative profile the surface
layer is brown silt loam 7 inches thick. The
upper 9 inches of the subsoil is yellowish-
brown channery silt loam. The lower 10 inches
is strong-brown channery silt loam. Weathered
siltstone is at a depth of 26 inches.

Gilpin soils have medium natural fertility
and a moderately deep root zone. The availa-
ble water capacity is low because of the high
percentage of stone fragments in the lower
part of the subsoil. Permeability is moderate.
These soils dry out early in spring and have
good tilth. Small sandstone fragments are
common in the plow layer, but generally do not
interfere with tillage.

Some areas are cultivated. Row crops and
small grain are the principal crops. Large
areas of the steeper soils are used for pasture
and woodland. Also, many acres are in brushy
fields that were formerly cultivated but are
now reverting to forest.

Representative profile of Gilpin silt loam,
in an area of Gilpin-Summitville-Upshur com-

plex, 25 to 35 percent slopes, SW4SW4SE% sec.
26, Grandview Township, T. 2 N., R. 5 W., 740

feet west of the junction of County Road 138
on Ohio State Highway 260, 70 feet north of
road:

Ap--0 to 7 inches, brown (10YR 4/3) silt loam;
weak, medium, granular structure; fria-
ble; many fine and medium roots; 10 per-
cent sandstone fragments; strongly acid;
abrupt, smooth boundary.

B21t--7 to 16 inches, yellowish-brown
(10YR 5/4) channery silt loam; weak,
medium, subangular blocky structure;
friable; many fine and medium roots;
thin, very patchy, yellowish-brown
(10YR 5/4) clay films; 20 percent sand-
stone and siltstone fragments; very
strongly acid; gradual, smooth boundary.

B22t--16 to 22 inches, strong-brown
(7.5YR 5/6) channery silt loam; weak,
medium, subangular blocky structure;
friable; few roots; thin, patchy, brown
(7.5YR 4/4) clay films; 35 percent sand-
stone and siltstone fragments; very
strongly acid; gradual, smooth boundary.

B3--22 to 26 inches, strong-brown (7.5YR 5/6)
channery silt loam; weak, medium, angu-
lar blocky structure; friable; 40 per-
cent sandstone and siltstone fragments;
very strongly acid; gradual, smooth
boundary.

R--26 inches, weathered siltstone bedrock.

Depth to bedrock ranges from 20 to 36
inches. Unless limed, the solum is strongly
to extremely acid. The Ap horizon is 10YR in

136

hue, 4 or 5 in value, and 3 or 4 in chroma. An
undisturbed soil has a dark-colored Al horizon
1 to 2 inches thick and a 2- to 5-inch A2
horizon the same color as the Ap horizon. The
B2t horizon is generally channery silt loam,
but ranges to light silty clay loam. It has
value and chroma of 4 to 6 in 10YR and 7.5YR
hue.

Gilpin soils are on the same landscape as
Zanesville, Clymer, Summitville, Wellston, and
Dekalb soils. They do not have the fragipan
that is typical of Zanesville soils. They are
finer textured than Dekalb soils. They are
shallower over bedrock than Zanesville, Clymer,
Summitville, and Wellston soils.

GdB--Gilpin silt loam, 2 to 6 percent slopes.
This gently sloping soil is on narrow ridgetops.
Slopes are smooth and slightly convex. Areas
are mostly oblong or narrow and are about 2 to
10 acres in size. This soil has a profile
similar to the one described as representative
of the series, but the depth to bedrock is
generally 30 to 36 inches and the surface layer
and upper part of the subsoil have fewer rock
fragments. Included in mapping are small areas
of the deeper Wellston soils, which commonly are
in the center of the wider ridgetops.

This Gilpin soil is suited to farming, but
areas are small. The erosion hazard is moderate
if the soil is bare of vegetation. Runoff is
slow to medium. Shallowness over bedrock is a
limitation for many nonfarm uses.

This soil is suited to crops, pasture, and
woodland. Capability unit IIe-1; woodland
suitability group 3o0l.

‘GdC--Gilpin silt loam, 6 to 12 percent
slopes. This sloping soil 1s dominantly on
ridgetops, A few areas are on side slopes and
around the heads of drainageways. Slopes are
short and generally convex. Areas are 2 to 40.
acres in size. They are mostly long and
narrow, but tend to be more blocky at the ends
of ridges. Included in mapping are spots of
clayey soils that are more difficult to till.

Runoff is medium, and the erosion hazard is
severe if this soil is farmed. Shallowness
over bedrock and steep slopes are limitations
for some nonfarm uses.

This soil is .suited to pasture, crops, and
woodland. Capability unit IIIe-4; woodland
suitability group 3ol.

GdD--Gilpin silt loam, 12 to 18 percent
slopes. This moderately steep soil is on upper
side slopes, narrow rolling ridgetops, and
short slopes along small upland drainageways.
Slopes are smooth and convex. Individual areas
range from about 4 to 40 acres in size.

A profile of this soil is commonly only
about 20 to 25 inches deep over bedrock and con-
tains more fragments of siltstone and sandstone,
but is otherwise similar to the one described
as representative of the series. Included in
mapping in a few places, mostly in narrow bands
along the lower edge of side slopes, are areas




of the reddish Summitville soils and the deep-
er Wellston soils.

Runoff is rapid, and the erosion hazard is
very severe in cultivated areas, Shallowness
over bedrock and moderately steep slopes limit
the use of the soil for most nonfarm uses.

This soil is suited to pasture, crops, and
woodland. Capability unit IVe-3; woodland
suitability group 3rl.

GAE--Gilpin silt loam, 18 to 25 percent
slopes. This steep soil 1s on sidé slopes
and knolls and along the sides of ravines.
Areas along ravines are crossed by small
drainageways. Slopes are smooth and convex.
Most are about 200 to 300 feet long, Areas
range from 8 to 30 acres in size. This soil
has a profile similar to the one described as
representative, but it contains more fragments
of siltstone and sandstone and depth to bed-
rock is more variable.

Included with this soil in mapping are
narrow bands of Summitville and Wellston soils
commonly at the lower edges of the areas on
hillsides. These included soils are deeper
than this Gilpin soil and have a higher avail-
able water capacity. Also included are areas
near slope breaks and on the crest of knolls
where the depth to bedrock is only 1 foot to
1% feet.

Runoff is very rapid, and the erosion’
hazard is very severe if this soil is farmed.
Steep slopes and shallowness over bedrock are
severe limitations for most nonfarm uses.

This soil is best suited to pasture, wood-
land, and hay. Capability unit IVe-4; wood-
land suitability group 3rl.

GdF--Gilpin silt loam, 25 to 35 percent
slopes. This very steep soll 1s on side
slopes and hilltop knolls. It occurs as. long
winding bands around the hillsides and heads
of drainageways. It is smooth, except near
ravines, where it is crossed by small drainage-
ways. Areas are about 3 to 30 acres in size.

A profile of this soil is generally
shallower over bedrock than the one described
as representative of the series and it contains
more rock fragments.

Included with this soil in mapping are
small areas of Summitville soils and areas of
brownish clayey soils, which are finer textured
than the Gilpin soils and more erodible, Small
severely eroded areas are identified by spot
symbols on the soil map.

This soil is too steep for crops and is
difficult to manage for pasture. Runoff is
very rapid. 1In cleared areas, the erosion
hazard is very severe.

This soil is suited to woodland, and build-
ing logging roads is feasible. Northern
exposures have a black oak forest type.
Southern exposures have a chestnut-oak type.
The very steep slope and the shallowness over
bedrock are severe limitations for most farm
and nonfarm uses.

This soil is suited to woodland and pasture.
Capability unit VIe-1; woodland suitability
group 3rl.

GKC--Gilpin-Summitville-Upshur complex, 6 to
"""""" This sloping mapping unit

12 pércent slopes.
is on broad, rolling ridgetops and on the upper
Earts of side slopes. It is about 35 percent

ilpin soil, 20 percent Summitville soil, 20
percent Upshur soil, and 25 percent included
soils. The three major solls occur in such a
mixed pattern that it is difficult to map them
separately. Slopes are smooth and convex and
50 to 150 feet long. Areas are mostly less
than 10 acres in size, but range from 3 to 20
acres, The profiles of these soils are slightly
deeper than the ones described as representa-
tive of their respective series.

Included with this unit in mapping are areas
of Woodsfield and Zanesville soils, both of
which are deeper than the other soils and are
mainly in the less sloping areas near the center
of ridges. Also included are a few small areas
of coarser textured Dekalb soils on low knolls
and small, severely eroded areas, some of which
are identified by spot symbols on the soil map.

The clayey Upshur soil 1limits the use of
this unit for crops. It dries out more slowly,
has slower permeability and faster runoff, and
is more difficult to manage than the Gilpin and
Summitville soils., Natural fertility is medium.
Runoff is medium. The erosion hazard is severe
in cultivated areas. The main limitations for
nonfarm uses are steep slopes, the shallowness
of the Gilpin soil over bedrock, and the clayey
texture of the Upshur soils.

This unit is suited to crops, pasture, and
woodland, It is more commonly used for crops
in the western and central parts of the county
than in the eastern part. The eastern part is
mostly wooded. Capability unit IIle-4; wood-
land suitability group 3o01l.

This moderately steep
mapping unit occurs mainly on rolling to hilly
ridgetops, benches, and upper side slopes. In
a few areas it is along upland drainageways
near divides. It is about 35 percent Gilpin
soil, 25 percxnt Summitville soil, 20 percent
Upshur soil, and 20 percent included soils. .
The three major soils occur in such a mixed
pattern that it is difficult to map them
separately. Areas are 5 to 100 acres in size.
Most ‘are long. Some are broad and extend along
both sides of drainageways. The long areas are
crossed by a few shallow drainageways. Slopes
are convex and smooth. The profile of the
Upshur soil is the .one described as representa-
tive of the series. Included in mapping are
severely eroded areas and areas where the soil
has an acid, gray-colored subsoil.

The clayey Upshur soil limits the use of
this mapping unit for crops. It has poor
tilth, is slow to dry out, and is more diffi-
cult to manage than Gilpin and Summitville soils.
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Also permeability is slower. The erosion
hazard is very severe in cultivated areas, The
Upshur and Summitville soils are subject to
landslides. The steep Gilpin soil is shallow
over bedrock. Thus, the soils are limited for
many nonfarm uses. _

This unit is suited to crops, pasture, and
woodland. In the western part of the county,
more of the acreage is used for crops than in
the eastern part. The eastern part is mainly
wooded. Capability unit IVe-3; woodland suita-
bility group 3rl.

GkD3--Gilpin-Summitville-Upshur complex, 12
to 18 percent slopes, severely eroded. This
moderately steep mapping unit 1s on narrow
rounded ridgetops and in concave areas near
heads of drainageways. It is about 30 percent
Gilpin soil, 30 percent Summitville soil, 20
percent Upshur soil, and 20 percent included
soils. The three major soils occur in such
mixed patterns that it is difficult to map them
separately. Slopes are convex on the ridge-
tops and concave at the heads of drainageways.
Most areas tend to be blocky. The unit is
severely gullied. The soil between gullies
is 1less than 2 feet thick over bedrock and
‘has: lost most of the original surface layer
through erosion. Included in mapping are small
areas of the severely eroded, coarser textured
Dekalb soil and areas that are less steep.

Erosion has seriously reduced the producti-
vity and use of this unit and has also reduced
the available water capacity. Runoff is very
rapid. The erosion hazard is very severe.
Severely gullied areas and the moderately steep
slopes limit the use of this unit for most
nonfarm uses. In addition, the Upshur soil is
subject to landslides,

This unit is suited to woodland. Virginia
pine forest has grown over most areas and has
stabilized most gullies. A few areas are used
for pasture. Capability unit VIe-1; woodland
suitability group 3rl.

GKkE--Gilpin-Summitville-Upshur complex, 18
to 25 percent slopes. This mapping unit 1s on
hillsides, upper side slopes, and knolls. It
is about 30 percent Gilpin soil, 30 percent
Summitville soil, 25 percent Upshur soil, and
15 percent included soils. The three major
soils occur in such a mixed pattern that it is
difficult to map them separately. On the tops
and sides of knolls, slopes are short, smooth,
and convex. On hillsides, they are commonly
irregular. Areas are mainly long and winding.
Some are blocky where they span narrow valleys
and the valley sides.

The Gilpin soil is commonly in narrow bands
on the steeper or more convex part of the
slope, mostly near the upper edge of this unit.
The Upshur soil is generally on less steep,
irregular slopes. The Summitville soil is in
more concave positions near drainageways and
along the lower edge of the unit. The profiles
of the Gilpin and Upshur soils are shallower
over bedrock than the ones described for the
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series, The profile of the Summitville soil is
the one described as typical.

Included with this unit in mapping are small
areas of the coarser textured Dekalb soil,
which generally has angular blocks of sand-
stone on the surface. Also included are areas
where the subsoil is acid and gray and small
severely eroded areas, mostly at the heads of
drainageways or near slope breaks. Some eroded
areas are identified by spot symbols on the
soil map.

If well managed, this mapping unit is suited
to hay and pasture. Runoff is very rapid, and
the erosion hazard is very severe in cultivated
areas. The Upshur soil is subject to landslides.
The steep slope is a severe limitation for many
nonfarm uses. Capability unit IVe-4; woodland
suitability group 3rl.

GkE3--Gilpin-Summitville-Upshur complex, 18
to 25 percent slopes, severely eroded. This
steep mapping unit 1Is on upper side slopes and
at the heads of drainageways. It is about 30
percent Gilpin soil, 30 percent Summitville
soil, 25 percent Upshur soil, and 15 percent
included soils. The major soils are in such
a mixed pattern that it is difficult to map
them separately. Slopes are concave at the
heads of drainageways and convex along the
sides and are 150 to 400 feet long. Areas are
5 to 30 acres in size. The profiles of these
soils are thinner than the ones described as
representative of their series because severe
sheet and gully erosion have removed much of
the upper soil material.

The Upshur soil has a surface layer of
reddish clay that is sticky when wet. The
Gilpin and Summitville soils have a surface
layer of yellowish-brown channery silt loam or
loam. Gullies 1 to 3 feet deep have formed in
most areas, Small landslides have occurred in
a few places. Fertility and available water
capacity are very low. Runoff is very rapid.
The erosion hazard is very severe.

The deep gullies,, the steep slopes, and the
clayey texture of the Upshur soil are limita-
tions for most nonfarm uses. Also the Upshur
soil is subject to landslides.

This mapping unit is suited to woodland, and
most of the acreage is wooded. Virginia pine
is controlling erosion in most areas. A few
areas are used for pasture and are actively
gullied. Capability unit VIIe-1; woodland
suitability group 3rl.

CkF--Gilpin-Summitville-Upshur complex, 25
to 35 percent slopes. These very steep soils
are in alternating bands on side slopes. Areas
are uniform to irregular and are crossed by
drainageways at intervals of 300 to 700 feet.
They are mostly long and winding, but many areas
on both sides of narrow valleys are blocky and
range from 15 to 300 acres in size. The Gilpin
soil makes up about 40 percent of the total
acreage of this unit, the Summitville soil about
30 percent, Upshur soil 20 percent, and included
soils 10 percent. On the upper slopes, the




profiles of these soils are shallower than the
ones described as representative of their
series. On the lower slopes they are deeper.
Included with this unit in mapping are small
areas of Dekalb soils, which have angular
blocks of sandstone on the surface. Also
included are small areas of severely eroded
soils, some of which are identified by spot
symbols on the soil map.

Steep slopes make this unit difficult to
manage. Upshur soils are subject to land-
slides. Runoff is rapid., Use of this unit is
further limited by the shallowness of the
Gilpin soil over bedrock, and the clayey tex-
ture of the Upshur soil. The erosion hazard
is very severe if the plant cover is removed.

This mapping unit is mostly wooded. On
southern exposures a black oak forest type is
dominant. On northern exposures i1s a mixed
forest type of beech, maple, yellow-poplar,
black oak, and other upland oaks. A small
acreage is pastured. The very steep slopes
make pasture management difficult. Capability
unit VIe-1; woodland suitability group 3rl.

GlF--Gilpin-Summitville-Upshur complex, 25
to 35 percent slopes, benched. The very steep
parts of this mapping unit occur as alternating
bands of Gilpin, Summitville, and Upshur soils
on hillsides. The sloping to steep parts of
the unit are on benches. The benches are less
than 150 feet wide and extend around hillsides
for distances ranging from % to 1 mile, They
are continuous on the upper slopes, but on the
lower slopes they are crossed by drainageways.
Areas are commonly long and winding and 30 to
200 acres in size, '

The benchlike topography is the result of
different rates. of geologic weathering of the
bedrock. Most of the bedrock on the steep
breaks is hard, resistant sandstone and silt-
stone. The benches are underlain mainly by
more easily weathered shales.

This unit is about 50 percent Gilpin soil,
20 percent Summitville soil, 20 percent Upshur
soil, and 10 percent included soils. The Gil-
pin soil is very steep. The deep Summitville
and clayey Upshur soils are sloping to steep
and are dominantly on benches. The profiles
of all three solls are more stony than the
ones described as representative of the series,
and depth to bedrock is more variable. Wet
spots and springs, some of which are identified
by spot symbols on the soil map, commonly are
on benches.

Included with this unit in mapping in some
of the larger areas are narrow Stream valleys
and areas of Hartshorn soils on flood plains.
Also included are areas of the very steep
sandy Dekalb soils and, on the benches and at
the lower edge of most mapping units, small
areas of Hayter and Vandalia soils.

The steeper slopes and the many lower
benches cut by drainageways severely limit

this unit for many uses. Runoff is very rapid.
If the plant cover is removed, the erosion
hazard is very severe. In addition, Upshur
soils are subject to landslides.

The benches are well suited to pasture and
also furnish good 1locations for logging roads.
A few of the wider benches are cropped. Much
of the acreage is wooded. Southern exposures
support a black oak forest type, and northern
exposures a mixed forest type of beech, maple,
yellow-poplar, black oak, and other upland
oaks. Capability unit VIe-2; woodland suita-
bility group 3rl,

G1G--Gilpin-Summitville-Upshur complex, 35
to 70 percent slopes, benched. The very steep
parts of this mapping unit occur as alternating
bands of the Gilpin, Summitville, and Upshur
soils on hillsides. The less steep parts are
on benches. The benches are less than 150 feet
wide and up to a mile long. They are fairly
continuous on the upper slopes, but are dissect-
ed by drainageways and have irregular surfaces
on the lower slopes. Areas range from 30 to
400 acres in size.

This unit is about 50 percent Gilpin soil,
20 percent Summitville soil, 20 percent Upshur
soil, and 10 percent included soils. The deep
Summitville and clayey Upshur soils predominate
on benches. Their profiles contain more rock
fragments than those described for the series.

Included in mapping in the larger areas are
strips of Hartshorn scils, on flood plains,
that are too narrow to delineate on the soil
map. Also included are areas of the steep,
stony Gilpin and stony Dekalb soils and areas
of soils that are shallow over bedrock; a few
sandstone cliffs, the most prominent of which
are identified by spot symbols on the soil
map; and bands of Vandalia and Hayter soils,
mainly on the lower benches and narrow foot
slopes. Springs and wet spots are common on
the benches. Some are identified by spot
symbols on the soil map.

Most areas of this unit are wooded or pas-
tured. The benches are generally too narrow
and the intervening slopes are tno steep for
cultivation. A few of the wider benches are
used occasionally for row crops and pasture.
Some furnish good locations for logging roads.
On northern exposures the benches and coves
support good stands of beech, maple, yellow-
poplar, black oak, and other upland oaks.
Southern exposures have a black oak forest
type.

Y The very steep slopes and the shallowness of
the Gilpin soil over bedrock severely limit
this mapping unit for most uses. Many benches
are cut by the drainageways. Upshur soils are
subject to landslides. Runoff is very rapid.
If the plant cover is removed, the erosion
hazard is very severe. Capability unit VIIe-2;
woodland suitability group 3c3.
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Glenford Series

The Glenford series consists of deep, mod-
erately well drained, nearly level to gently
sloping soils on fairly low stream terraces
along the larger streams. These soils formed
in water-.deposited material.

In a representative profile in a cultivated
area the surface layer is brown silt loam 10
inches thick. The subsoil is 30 inches of
brown or yellowish-brown silt loam that has a
higher clay content than the surface layer and
is mottled below a depth of 16 inches. The
substratum to a depth of 80 inches is brown
loam.

Glenford soils have moderately slow permea-
bility. The root zone is deep, but is re-
stricted by a seasonal high water table. The
soils are easily tilled, but tend to be wet
later in spring than adjacent better drained
soils. The available water capacity is high,
and natural fertility is medium.

Most of the acreage is cropped. Corn, small
grain, and meadow are commonly grown.

Representative profile of Glenford silt
loam, 0 to 2 percent slopes, about 1 mile south
of Whipple, 50 feet west of U.S. Highway 21,
1,000 feet north of junction with Township Road
318, Fearing Township, T. 3 N., R. 8 W,

Ap--0 to 10 inches, brown (10YR 4/3) silt loam;
strong, fine and medium, granular struc-
ture; friable; many roots; many fine
pores; slightly acid; abrupt, smooth
boundary.

B21t--10 to 16 inches, brown (7.5YR 5/4) silt
loam; strong, medium, subangular blocky
structure; friable; common fine and me-
dium roots; common medium pores; thin,
patchy, brown (7.5YR 5/4) clay films;
medium acid; clear, smooth boundary.

B22t--16 to 21 inches, brown (7.5YR 5/4) silt
loam; few, fine, distinct, light brown-
ish-gray (10YR 6/2) mottles; moderate,
medium, subangular blocky structure;
friable; common roots; common medium
pores; thin, patchy, brown (7.5YR 5/4)
clay films; medium acid; clear, smooth
boundary.

B23t--21 to 29 inches, yellowish-brown (10YR
5/4) silt loam; common, coarse, distinct,
light-gray (10YP 7/2) mottles; moderate,
fine, subangular blocky structure; fria-
ble; few roots; common medium pores;
thin, patchy, brown (7.5YR 5/4) clay
films; medium acid; abrupt, wavy bound-
ary.

B24t--29 to 40 inches, brown (7.5YR 4/4) silt
loam; weak, coarse, prismatic structure
parting to moderate, medium, subangular
blocky; firm; few roots; few medium
pores; thick, continuous, light-gray
(10YR 7/2) and thin, very patchy, brown
(7.5YR 4/4) clay films; medium acid; :
gradual, smooth boundary.

140

'slopes.

C--40 to 80 inches, brown (7.5YR 4/4) loam
that has thin layers of sand in lower
part; massive; friable; common, medium,
distinct, light brownish-gray (10YR 6/2)
mottles; medium acid.

The solum is 30 to 60 inches thick. The B
horizon ranges from medium to strongly acid.
Depth to sand or gravel is more than 6 feet.
Depth to low chroma mottles ranges from 15 to
20 inches. The Ap horizon has 10YR or 7.5YR
hue, value of 3 to 5, and chroma of 2 or 3. If
the soil is rubbed, value is greater than 3.5.
An undisturbed soil has a 1- to 2-inch,
dark-colored Al horizon. The A2 horizon is 2
to 8 inches thick and has value of 5 or 6 and’
chroma of 3 or 4 in the 10YR hue. The B hori-
zon has hue of 7.5YR or 10YR, value of 4 or 5,
and chroma of 3 or 4. The B horizon is domi-
nantly silty clay loam or silt loam, but
ranges to light clay loam in the lower part.

Associated with Glenford soils on terraces
are the Taggart, Peoga, Mentor, Otwell, and
Markland soils. '

Glenford soils are better drained than Tag-
gart and Peoga'soils. They are not so well
drained as Mentor soils and do not have the
fragipan typical of Otwell soils. They are
coarser textured than Markland soils.

GnA--Glenford silt loam, 0 to 2 percent
This nearly level soil is on fairly
Tow terraces along the Little Muskingum, Musk-
ingum, and Ohio Rivers and along Duck and
Wolf Creeks. It has a smooth surface. Areas
are both blocky and long and range from 5 to
15 acres in size.

A profile of this soil is described as re-
presentative of the series. Included in map-
ping are spots and narrow bands of somewhat
poorly drained Taggart soil in slight depres-
sions and along shallow drainageways. These
wet spots often delay tillage in spring.

This soil has good tilth and is easily
worked. Runoff is slow, and erosion is not a
hazard. Crop yields are reduced somewhat in
wet years, but unless high-value crops are
grown, installing a complete tiling system is
generally not justified. Except for slight
wetness, this soil has no limitations for in-
tensive cropping. Seasonal wetness is a limi-
tation for some nonfarm uses. Capability unit
I-1; woodland suitability group lol.

GnB--Glenford silt loam, 2 to 6 percent
slopes. This gently sloping soil 1s on fairly
Tow terraces along the Little Muskingum, Musk-
ingum, and Ohio Rivers and along Duck and
Wolf Creeks. Slopes are smooth and slightly
convex. Areas are both blocky and long.

Included with this soil in mapping are nar-
row bands of the somewhat poorly drained Tag-
gart soils, generally in slight depressions or
adjacent to side slopes. The wet spots often
delay tillage in spring.




This soil has good tilth, but is slower to
dry out in spring than other better drained
soils that are nearby. Runoff is medium, and
the erosion hazard is moderate in cultivated
areas. This soil has few limitations for most
nonfarm uses. Capability unit Ile-1; woodland
suitability group 1lol.

Hackers Series

The Hackers series consists of deep, well-
drained, nearly level to sloping soils that
formed in alluvial material. These soils are
on alluvial fans or high bottoms along major
upland streams.

In a representative profile in a cultivated
area, the surface layer is dark-brown silt
loam 5 inches thick. In sequence from the top,
the subsoil is 7 inches of dark reddish-brown
silt loam, 26 inches of reddish-brown silty
clay loam, and 22 inches of dark reddish-brown
clay loam. The substratum to a depth of 120
inches is 46 inches of reddish-brown silt loam
and 14 inches of dark reddish-brown loam.

Hackers soils have moderate permeability.
The root zone is deep, available water capacity
is high, and natural fertility is medium. The
soils on the lowest terrace level are subject
to infrequent flooding. Higher lying areas
are above the flood level.

Nearly all the acreage is in permanent pas-
ture and crops. Corn is the most commonly
grown crop.

Representative profile of Hackers silt loam,
2 to 6 percent slopes, in the southeast quarter
of sec. 15 in Belpre Township, 3/4 mile east of
junction of Ohio State Highway 339 on Township
Road 289, T. 2 N., R. 10 W,

Ap--0 to 5 inches, dark-brown (7.5YR 3/2) silt
loam; brown (7.5YR 5/4) when dry; weak,
coarse, subangular blocky structure part-
ing to moderate, fine, granular; friable;
many roots; strongly acid; clear, smooth
boundary. '

B1--5 to 12 inches, dark reddish-brown (5YR
3/4) silt loam; crushes to reddish brown
(5YR 4/3); moderate, medium, subangular
blocky structure; friable; many roots;
strongly acid; abrupt, smooth boundary.

B2t--12 to 38 inches, reddish-brown (2.5YR 4/4)
silty clay loam; weak, coarse, prismatic
structure parting to moderate, medium,
subangular blocky; firm; common roots;
common fine and medium pores; thin
patchy clay films; strongly acid; clear,
smooth boundary.

B3--38 to 60 inches, dark reddish-brown (5YR
3/4) clay loam; weak, medium, subangular
blocky structure; firm; few roots; few
fine pores; thin patchy clay films; many,
fine, black concretions; strongly acid;
gradual, smooth boundary.

C1--60 to 106 inches, reddish-brown (5YR 4/4)
heavy silt loam; massive; friable; medium
acid.

C2--106 to 120 inches, dark reddish-brown
(2.5YR 3/4) loam; massive; friable;
strongly acid.

The solum is 30 to 60 inches thick. Depth
to gravel or bedrock ranges from 48 to more
than 100 inches., The Ap horizon has hue of
7.5YR or 5YR, value ¢f 3 or 4, and chroma of 2
to 4. An undisturbed soil has a dark-colored
Al horizon 1 to 2 inches thick.

The B horizon is clay loam, silty clay, or
silt loam in hue of 2.5YR, 5YR, or 7.5YR and
value and chroma of 3 or 4. It ranges from
strongly acid to slightly acid. The C horizon
is silt loam, loam, or sandy loam.

Hackers soils have a more strongly expressed
profile than Moshannon soils on nearby flood
plains. They are coarser textured than Vandal-
ia soils on adjacent colluvial slopes. They
are more reddish than Mentor soils, which are
on low terraces.

HcA--Hackers silt loam, 0 to 2 percent
slopes. This nearly level soil occuples low
terraces and alluvial fans along most of the
streams in the county. Areas range from 3 to
100 acres in size and are generally blocky.

The surface is even to slightly convex.

Included with this soil in mapping are nar-
row bands of Moshannon soils along small drain-
ageways, which are subject to flooding. Areas
along the Ohio and Muskingum Rivers are under-
lain by sandy and gravelly glacial outwash.

This soil has good tilth and is easily
worked. It is suited to intensive cropping and
has no important limitations for most nonfarm
uses. Runoff is slow, and erosion is not a
hazard. Flooding is a hazard. Capability
unit I-1; woodland suitability group 20l.

HcB--Hackers silt loam, 2 to 6 percent
slopes. This gently sloping soil i1s on low
terraces and alluvial fans. Areas range from
3 to 60 acres in size and are generally blocky.
Slopes are even to slightly convex. A profile
of this soil was described as representative of
the series.

Included with this soil in mapping are small
areas of Moshannon soils on narrow flood plains
and spots of gravelly soils. The included
gravelly soils along the Ohio and Muskingum
Rivers contain glacial outwash material.

Runoff is medium, and the erosion hazard is
moderate in cultivated areas. The limitations
for some nonfarm uses are slight to moderate.
The lower parts of some areas are subject to
infrequent floods. Along the smaller streams,
this soil is often used for farmsteads and home
sites.

This soil is used mostly for crops. It is
suited to general farm crops and truck crops.
In very narrow stream valleys, it is used most-
ly for pasture. Capability unit ITe-1; wood-
land suitability group 20l.
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HcC--Hackers silt loam, 6 to 12 percent
slopes. This sloping soil is on low terraces
and alluvial fans along streams. Areas range
from 5 to 25 acres in size. The smaller areas
are fan shaped. The larger areas are commonly
long and narrow. Slopes are short and even to
slightly convex. Included in mapping are a
few small areas of gravelly soils, which are
more droughty than the Hackers soils.

Runoff is rapid, and the erosion hazard is
severe in cultivated areas. Maintaining good
tilth is difficult if the Soil is cultivated
intensively. Slope is the main limitation for
nonfarm use. Capability unit IIIe-1; woodland
suitability group Z2ol.

Hartshorn Series

The Hartshorn series consists of well-
drained, nearly level soils on flood plains.
These soils have a shallow to moderately deep
root zone over loose sand or gravel. They oc-
cur on narrow flood plains along small streams
throughout the county.

In a representative profile in a cultivated
area the surface layer is dark-brown silt loam
8 inches thick. The subsoil is 11 inches of
dark yellowish-brown silt loam. Below the sub-
soil is dark yellowish-brown very gravelly
sandy loam that grades to loose sand and gravel
below a depth of 24 inches. Siltstone bedrock
is at a depth of 48 inches.

Permeability is moderately rapid. The
available water capacity is moderate to low,

depending on the depth to loose sand and gravel.

The root zone is mostly moderately deep, and
natural fertility is medium.

Hartshorn soils are used mainly for pasture
and hay. Many of the broader areas are used
for corn and small grain.

Representative profile of Hartshorn silt
loam, 200 feet east of vacant house on Town-
ship Road 86, 3/4 mile northwest of U.S. High-
way 21, southeast corner of sec. 32, Aurelius
Township:

Ap--0 to 8 inches, dark-brown (10YR 3/3) silt
loam; brown (10YR 4/3) when crushed;
strong, medium, granular structure; firm;
many roots; 5 percent small pebbles;
slightly acid; abrupt, smooth boundary.

B--8 to 19 inches, dark yellowish-brown (10YR
4/4) silt loam; weak, medium, subangular
blocky structure; firm; common roots;

5 percent small pebbles; slightly acid;
abrupt, wavy boundary.

IIC1--19 to 24 inches, dark yellowish-brown
(10YR 4/4) very gravelly sandy loam;
single grained; friable; slightly acid;
clear, smooth boundary.

IIC2--24 to 48 inches, poorly sorted loose
sand and gravel; single grained; very
friable; 65 percent siltstone fragments;
slightly acid; clear, wavy boundary.

IIIR--48 inches, siltstone bedrock.
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The solum is 15 to 30 inches thick. It
ranges from medium acid to neutral unless limed.
Depth to loose sand and gravel ranges from 16
to 30 inches. Depth to bedrock ranges from
3% to 6 feet. Coarse fragments make up 5 to
30 percent of the upper 30 inches. The Ap hori-
zon has hue of 10YR and 7.5YR, value of 3 or
4, and chroma of 2 or 3. When the soil is
rubbed, value is higher than 3.5. An undis-
turbed soil has a dark Al horizon, 1 inch to 2
inches thick, having value of 4 or 5 and chroma
of 3 or 4 in 10YR hue. The B horizon is grav-
elly or nongravelly silt loam or loam that has
hue of 10YR or 7.5YR and value and chroma of
3 or 4.

Hartshorn soils are not so red as Moshannon
soils. They are shallower over sand and gravel
and bedrock than Chagrin, Nolin, and Moshannon
soils, which are on flood plains.

He--Hartshorn silt loam., This nearly level
soil 1s in long narrow areas of bottom land,
mainly in the upper parts of drainage basins.
The surface is typically smooth, but some
areas contain abandoned stream channels and
gently sloping alluvial fans. Most areas of
this soil range from 5 to 80 acres in size.

Included with this soil in mapping are a
few small areas of poorly drained soils, com-
monly in narrow bands along the edge of the
flood plain or in depressions. Also included
are a few small gently sloping areas on allu-
vial fans below hillside drainageways. These
alluvial fans contain more gravel in the upper
soil layers and have a less severe hazard of
flooding.

Many narrow areas are cut by the meandering
stream. The coarse-textured substratum limits
root growth and the available water capacity.
This soil is subject to frequent flooding.
Floodwater is swift and erosive and can result
in severe damage, which limits the nonfarm use
of this soil.

Much of the acreage is an isolated, steep,
forested area that has potential for recrea-
tional use., Capability unit IIw-2; woodland
suitability group lo2.

Hayter Series

The Hayter series consists of deep, well-
drained, gently sloping to very steep soils
formed in colluvial material. These soils
are on foot slopes mainly below long, very
steep hillsides.

In a representative profile in a wooded ares
the surface layer is dark-brown loam about 2
inches thick. The subsurface layer is brown
loam 8 inches thick. The subsoil extends to a
depth of 55 inches. It is brown and is more
clayey than the surface layer. The upper 14
inches of the subsoil is loam, the next 28
inches is clay loam, and the lower 3 inches is
channery clay loam. The substratum to a



depth of 80 inches is brown very stony loam
that is 90 percent sandstone fragments.

Hayter soils have medium to rapld runoff, de-
pending on the slope. Permeability is moder-
ately rapid. The available water capacity is
moderate, the root zone is deep, and natural
fertility is medium.

Most of the acreage is woodland,
is mainly pasture.
areas are cropped.

Representative profile of Hayter loam, 18
to 25 percent slopes, in woodland, SW4SELSWY
sec. 1, Fairfield Township, T. 7 N., R. 11 W.,
along Township Road 53, 0.5 mile east of junc-
tion with Township Road 239, 100 feet north
of the road:

Al--0 to 2 inches, dark-brown (10YR 4/3) loam;
strong, very fine, granular structure;
very friable; many roots; 5 percent
sandstone fragments; strongly acid;
abrupt, wavy boundary.

AZ--2 to 10 inches, brown (7.5YR 4/4) loam;
weak, very fine, granular structure;
friable; many roots; 5 percent sandstone
fragments; strongly acid; clear, smooth
boundary.

B1--10 to 16 inches,

the rest
Some of the less steep

brown (7.5YR 4/4) loam;
weak, medium, subangular blocky struc-
ture; friable; many rocots; common fine
to coarse pores; 5 percent sandstone
fragments; strongly acid; abrupt, wavy
boundary.

B21t--16 to 24 inches, brown (7.5YR 5/4) heavy
loam; weak, medium, angular and subangu-
lar blocky structure, firm; common roots;
common fine and medium pores; thin,
patchy, brown (7.5YR 4/4) clay films; 10
percent sandstone fragments; strongly
acid; clear, smooth boundary.

B22t--24 to 52 inches, brown (7.5YR 4/4) clay
loam; moderate, medium, angular blocky
structure; firm; few roots; few fine
pores; thin, patchy, brown (7.5YR 4/4)
clay films; .10 percent sandstcne frag-
ments; strongly acid; gradual boundary.

B3t--52 to 55 inches, brown (7.5YR 4/4) chan-
.nery clay loam weak, medium, subangular
blocky structure firm; few roots; few
fine pores; thln, very patchy, brown
(7.5YR 4/4) clay films; 30 percent sand-
stone fragments; strongly acid; clear,
wavy boundary.

C--55 to 80 inches, brown (7.5YR 4/4) very
stony heavy 1oam massive; friable; few
roots; 90 percent sandstone fragments;
strongly acid.

The solum is 40 to 60 inches thick. Depth
to bedrock ranges from 7 to more than 10 feet.
Content of coarse fragments ranges from 5 to 30
percent. Unless limed, the soil is strongly
to medium acid throughout The Ap horizon has
10YR hue, value of 4 and 5, and chroma of 3 or
4. 1In wooded areas the Al horizon has value
of 3 or 4 and chroma of 2 or 3. The 4- to 10-
inch AZ horizon has value of 4 or 5 and chroma
of 3 or 4.

The B and C horizons have hue of 10YR or
7.5YR. The Bl horizon, which occurs in some
places, is loam, heavy sandy clay loam, or clay
loam that has value of 4 or 5 and chroma of 4
to 6. The B2t horizon is clay loam, sandy clay
loam, and loam having value of 4 or 5 and
chroma of 4 to 8. Reddish, brownish, or yellow-
ish mottles occur in places. In most places
the C horizon is channery, stony, or bouldery
loamy soil material.

Hayter soils are coarser textured than Brook-
side and Vandalia soils, which are other soils
formed in colluvial material. They are deeper
over bedrock than Summitville soils, which are
on the nearby uplands. They do not have the
reddish colors typical of Vandalia and Summit-
ville soils.

HgB--Hayter loam, 2 to 6 percent slopes.
This gently sloping soll 1s on foot slopes and
alluvial fans in narrow valleys.  The foot
slopes are commonly convex at the lower edge
and concave next to the hillsides. The allu-
vial fans have smooth, even slopes that are
cut by a small drainageway. Individual areas
range from about 5 to 60 acres in size. They
are generally long and narrow, but a few are
blocky. Included in mapping on alluvial fans,
are small areas of Hartshorn soils, which are
subject to flooding.

The erosion hazard is moderate in cultlvated
areas. Tilth is good, and runoff is medium.
The hazard of flash flooding is the main limi-
tation for farm and nonfarm uses. This soil
provides many homesites because it is near
roads. The many remote, confined locations
preclude its use for all nonfarm purposes but
recreational use.

This soil is used for crops and pasture and
provides sites for farm buildings. Capability
unit ITIe-1; woodland suitability group 2o0l.

HgC--Hayter loam, 6 to 12 percent slopes.
This sloping soil is on foot slopes along val-
ley walls. Slopes are smooth or slightly un-
even and are cut every few hundred feet by shal-
low drainageways. Areas are mainly long and
narrow and range from about 5 to 25 acres in
size. Included in mapping are a few small
areas of the clayey Brookside and Vandalia
soils, which have slower permeability.

The erosion hazard is severe in cultivated
areas. Tilth is good, and runoff is medium.
Slope is a moderate limitation for many non-
farm purposes. Many houses are built on this
soil because it is near roads and above flood
levels in valleys where surroundlng soils are
steep.

This soil is used for crops,
pasture. Capability unit IIIe-2;
suitability group Zol.

woodland, and
woodland

HgD--Hayter loam, 12 to 18 percent slopes.
This moderately steep soll occupies foot slopes
below very steep hillsides. A few areas are
on lower benches separated from flood plains by
steeper slopes., Slopes are mostly irregular,
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and many are cut by small drainageways. Areas
are generally long or oblong and range from
about 5 to 25 acres in size.

Included with this soil in mapping are nar-
row, steeper bands of the shallower Dekalb and
Gilpin soils. Also included are small areas
of the clayey Brookside and Vandalia soils,
which are unstable and subject to landslides.
There are large flagstones and stones on the
surface in some places.

The erosion hazard is severe in cultivated
areas. Tilth is good, and runoff is rapid.
The moderately steep slopes are a severe limi-
tation for many nonfarm uses.

This soil is used for pasture and crops.
Capability unit IVe-1; woodland suitability
group 2rl.

HgE--Hayter loam, 18 to 25 percent slopes.
This steep soil 1s on foot slopes below very
steep valley walls. Slopes are irregular and
are cut by drainageways every few hundred
feet. Areas are mostly long and winding and
range from 5 to 30 acres in size. A profile
of this soil was described as representative
of the series.

Included with this soil in mapping are a

few narrow bands of shallower, very steep soils.

Also included are a few small areas of some-
what poorly drained soils below springs and
seep spots.

Runoff is very rapid. The erosion hazard
is severe in cultivated areas. Steep slopes
are a severe limitation for most nonfarm uses.

Most of the acreage is woodland. Wooded
areas are predominantly yellow-poplar, ash,
and beech and scattered black oak and white
oak. Capability unit IVe-2; woodland suita-
bility group 2rl.

HgF--Hayter loam, 25 to 35 percent slopes.
This very steep soil 1s on the foot slopes of
long hillsides. Some areas are along both
sides of small streams in narrow valleys.
upper slopes are generally concave and the
lower slopes are convex. All are cut by drain-
ageways or deep ravines every few hundred feet.
Areas range from about 10 to 30 acres in size.
Most are long, narrow, and winding, following
the valley walls. The profile of this soil
has more sand and coarse fragments than the
one described as representative of the series.
The fragments make the soil more difficult to
manage. Included in mapping are small areas
of the clayey Vandalia and Brookside soils.

Runoff is very rapid, and the erosion hazard
is very severe in cultivated areas. The deep
ravines cutting through this soil limit the
construction of logging roads. The very steep
slopes severely limit all farm and nonfarm
uses. The included Vandalia and Brookside
soils are subject to landslides. Wooded areas
are predominantly yellow-poplar, ash, and
beech, and scattered black oak and white oak.

Most of the acreage is wooded,. A small
part is pastured. Capability unit VIe-1;
woodland suitability group 2rl.

The
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HhE--Hayter very stony soils, 18 to 30 per-
cent slopes. These steep to very steep solls
are mainly on foot slopes along valley walls.

A few areas are on benches in midslope posi-
tions. Slopes are irregular, ranging from con-
cave in center positions to convex near ravines
and on interfluves. The surface is littered
with stones and large boulders. There are
drainageways and deep ravines every few hundred
feet. Areas are mostly long and narrow along
valley walls and broad on the lower parts of
ravines. They range from about 5 to 60 acres
in size.

A profile of these soils contains more
stones and boulders and is slightly coarser
textured than the one described as representa-
tive of the series. In places, there are bed-
rock outcrops and sandstone cliffs. The sur-
face layer ranges from loam to sandy loam.

Runoff is rapid, and the erosion hazard is
very severe if the plant cover is removed.
These soils are too steep and bouldery for most
nonfarm uses. Wooded areas are predominantly
yellow-poplar, ash, and beech and scattered
black oak and white oak.

The acreage is used for woodland and
recreational purposes. Capability unit VIIs-1;
woodland suitability group 2x1.

HKE--Hayter-Vandalia channery loams, 12 to
25 percent slopes. This moderately steep to
steep mapping unit is on colluvial benches on
foot slopes and on benches or in coves in hill-
sides. It is about 25 percent Hayter soil; 25
percent Vandalia soil; 25 percent a soil simi-
lar to Hayter soil, but underlain by red clay;
and 25 percent included soils. The Hayter and
Vandalia soils occur in such intricate, irregu-
lar patterns that it is not practical to map
or manage them separately. The surface is
generally hummocky, and most areas are cut by
small drainageways. Areas are mainly long,
narrow, and winding, but in some coves they
are wide and blocky. They range from about §
to 100 acres in size.

Included with these soils in mapping are
areas of Gilpin and Upshur soils and spots of
poorly drained soils. The shallower Gilpin
and Upshur soils are generally near drainage-
ways or on the lower part of hillside benches
near slope breaks. The more poorly drained
soils are in small concave areas or near seep
spots.

In general, the Hayter soil is in the upper
part of the mapped areas, and the Vandalia
soil is in the lower part. In some areas the
Hayter soil is redder than is typical, Both
the Hayter and Vandalia soils have more rock
fragments in their profiles than is typical.

Runoff is rapid, and the erosion hazard is
very severe in cultivated areas. The Vandalia
soil is subject to landslides. Nonfarm use is
limited because slopes are unstable and steep.

This mapping unit is used mainly for pasture
and woodland. Stones sometimes limit pasture
management. Many areas in scenic wooded spots
near cliffs and rocky slopes have potential for




recreational use. Capability unit IVe-2; wood-
land suitability group 2rl.

HkF--Hayter-Vandalia stony complex, 25 to
50 percent slopes. This very steep mapping
unit is on foot slopes along the base of valley
walls, in coves, and in narrow valleys choked
by colluvial fill. It is about 25 percent
Hayter soil; 25 percent Vandalia soil; 25 per-
cent a soil similar to Hayter soil, but under-
lain by red clay; and 25 percent included
soils. Hayter and Vandalia stony soils occur
in such intricate patterns that it is not prac-
tical to map or manage them separately. The
surface is irregular and hummocky. Areas
range from about 10 to 60 acres in size. They
are long and narrow along valley walls and
blocky in coves near heads of drainageways.
Slopes are commonly concave on the uphill side
and convex on the downhill side and are cut by
drainageways and ravines. The profiles of Hay
ter and Vandalia soils contain more stones than
the ones described as representative of their
series.

Included with these soils in mapping are
areas of Gilpin, Upshur, and Hartshorn soils
and small areas of rock outcrop and bouldery
soils. The shallower Gilpin and Upshur soils
are mainly on steeper narrow bands and near
drainageways. The Hartshorn soil is on very
narrow flood plains that are too narrow to de-
lineate on the soil map.

Stones and the very steep slopes limit the
use of the soils for farming and nonfarm uses.
Also, landslides are a hazard. Timber harvest-
ing machinery can be used in most areas.

This mapping unit is used mainly for wood-
land and some recreation. Wooded areas are
predominantly yellow-poplar, ash, beech, sugar
maple, and oak. Capability unit VIIs-1; wood-
land suitability group 2x1.

Huntington Series

The Huntington series consists of deep,
dark-colored, nearly level soils that are me-
dium textured and well drained. These soils
are mainly on flood plains along the Ohio
River.

In a representative profile in a cultivated
area, the surface layer is dark-brown silt loam
16 inches thick. The subsoil is brown silt
loam that extends to a depth of 60 inches. The
substratum to a depth of 84 inches is dark
yellowish-brown silt loam.

These soils have moderate permeability and
a high available water capacity. Natural fer-
tility is high, and nutrients are readily
available. The root zone is deep. The soils
are subject to flooding, which limits certain
kinds of farming and most nonfarm uses. Most
of the acreage is used for row crops and small
grain. Corn is the main crop. Some areas are

under urban and industrial development. Exten-
sive areas are used for highways and railroads.

Representative profile of Huntington silt
loam in an alfalfa meadow in NE4NE4NEY% sec. 36,
Newport Township, T. 2 N., R. 7 W.; 500 feet
southwest of house, 200 feet north of the Ohio
River:

Ap--0 to 8 inches, dark-brown (10YR 3/3) silt
loam; weak, fine and medium, granular
structure in upper part, weak, fine and
medium, subangular blocky structure in
lower part; friable; many roots; slightly
acid; abrupt, smooth boundary.

Al--8 to 16 inches, dark-brown (10YR 3/3) silt
loam; weak, medium, subangular blocky
structure; friable; many roots; slightly
acid; clear, smooth boundary.

B21--16 to 27 inches, brown (10YR 4/3) silt
loam; weak to moderate, medium, subangular
blocky structure; friable; common roots;
common fine and medium pores; slightly
acid; clear, smooth boundary.

B22--27 to 36 inches, brown (10YR 4/3) silt
loam; common, fine, faint, brown (10YR
5/3) mottles; weak to moderate, medium,
subangular blocky structure; friable;
common roots; common fine and medium
pores; slightly acid; clear, wavy bound-
ary.

B23--36 to 60 inches, brown (10YR 4/3) heavy
silt loam; weak to moderate, medium, sub-
angular blocky structure; friable; few
roots; common fine and medium pores;
slightly acid; gradual, wavy boundary.

C--60 to 84 inches, dark yellowish-brown (10YR
4/4) heavy silt loam; common, medium,
faint, light brownish-gray (10YR 6/2)
mottles; weak, fine and medium, angular
blocky structure; friable; few fine pores;
slightly acid.

The solum is 40 to 65 inches thick. Reac-
tion ranges from medium acid to mildly alkaline.
The Al or Ap horizon has 10YR or 7.5YR hue,
value of 2 or 3, and chroma of 1 to 3. The B
horizon has 10YR and 7.5YR hue, value of 4 or 5,
and chroma of 3 or 4. It is silt loam or light
silty clay loam. The C horizon is similar in
color to the B horizon, but ranges from silt
loam to sandy loam.

Similar soils on flood plains and low ter-
races are Ashton, Chagrin, Nolin, and Newark
soils. Huntington soils have a thicker, darker
surface layer than Nolin soils and are better
drained than Newark soils. They contain less
sand and have a darker A horizon than Chagrin
soils. They have a less distinct profile than
Ashton soils on low terraces.

Hu--Huntington silt loam. This nearly level
soil 1Is on undulating bottom land mainly along
the Ohio River. Areas tend to be blocky or ob-
long and range from about 25 to 200 acres in
size.
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Included with this soil in mapping are small
areas of loamy soils. In small depressions or
in narrow bands along the edge of the mapped
areas are small spots of poorly drained Newark
soils. Newark soils require tile drainage if
they are used for crops.

The lower areas of this soil are subject to
frequent flooding and scouring. Runoff is
slow. Erosion is not a hazard. Flooding is
the main limitation for nonfarm uses. Capabil-
ity unit IIw-2; woodland suitability group lo2.

Keene Series

The Keene series consists of deep, gently
sloping or sloping soils that are moderately
well drained. The surface layer and the upper
part of the subsoil formed in silty material.
The clayey lower part of the subsoil formed in
material weathered from acid shale and silt-
stone. These soils are on ridgetops and
benches on hillsides.

In a representative profile in a pastured
area, the surface layer is brown silt loam
about 6 inches thick. It is underlain by 3
inches of pale-brown silt loam. The subsoil
extends to a depth of 51 inches. The upper
13 inches is strong-brown silt loam and silty
clay loam. The lower 29 inches is brown,
strong-brown, and yellowish-brown silty clay
loam, silty clay, and clay that is mottled
with gray, yellowish red, reddish brown, and
light gray. The substratum is dark yellowish-
brown channery silty clay. Light olive-brown
siltstone is at a depth of 54 inches,

Permeability is moderate in the upper part
of the subsoil, but slow in the clayey lower
part. Keene soils have a moderately deep root
zone and moderate available water capacity
above the clayey layers in the lower part of
the subsoil. In wet periods, the water table
is perched above these clayey layers. Deep-
rooted legumes, such as alfalfa, are subject
to frost heaving. The natural fertility is
low.

Most of the acreage is cropped or pastured.
Some areas in idle, brushy fields are reverting
to forest.

Representative profile of Keene silt loam,
6 to 12 percent slopes, in a pasture, sec. 33,
Wesley Township, T. 7 N., R. 11 W., 900 feet
north of junction of Township Road 5 on Ohio
State Highway 555, 300 feet northeast of road
(see profile WS-15 under 'Laboratory Data'):

Ap--0 to 6 inches, brown (10YR 4/3) silt loam;
weak, thick, platy structure parting to
weak, fine, subangular blocky; friable;
many roots; strongly acid; abrupt, wavy
boundary.

to 9 inches, pale-brown (10YR 6/3) silt
loam; weak, medium, subangular blocky
structure; friable; many roots; common
fine pores; very strongly acid; abrupt,
wavy boundary.

A2--6
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B21t--9 to 15 inches, strong-brown (7.5YR 5/6)
“heavy silt loam; moderate, medium, sub-
angular blocky structure; friable; common
roots; many fine pores; thin, patchy,
brown (7.5YR 5/4) clay films; strongly
acid; clear, smooth boundary.

B22t--15 to 22 inches, strong-brown (7.5YR 5/6)
silty clay loam; moderate, medium, angu-
lar and subangular blocky structure; fri-
able; common roots; many fine pores; thin,
continuous, brown (7.5YR 5/4) clay films;
strongly acid; clear, wavy boundary.

ITB23t--22 to 29 inches, brown (7.5YR 5/4)
silty clay loam; common, fine, distinct,
gray (10YR 5/1) and yellowish-red (5YR
4/6) mottles; moderate, medium, angular
blocky structure; firm; common roots;
many fine pores; medium, continuous,
brown (7.5YR 4/4) clay films; very strong-
ly acid; abrupt, smooth boundary.

IIB24t--29 to 37 inches, brown (7.5YR 4/4)
silty clay; common, fine, distinct, gray
(10YR 5/1) and reddish-brown (5YR 4/4)
mottles; weak, coarse, subangular blocky
structure; firm, slightly sticky; few
roots; common fine pores; thin, patchy,
brown (7.5YR 4/4) clay films; very
strongly acid; gradual, smooth boundary.

ITB25t--37 to 46 inches, strong-brown (7.5YR
5/6) clay; common, coarse, distinct,
light-gray (N 7/0) mottles; weak, coarse,
angular blocky structure; firm, slightly
sticky; few roots; common fine pores;
thin, patchy, brown (7.5YR 5/4) clay
films; very strongly acid; clear, smooth
boundary.

IIB3t--46 to 51 inches, yellowish-brown (10YR
5/6) silty clay; few, fine, distinct,
light-gray (N 7/0) mottles; weak, medium,
angular blocky structure; firm, slightly
sticky; few roots; thin, patchy, brown
(10YR 5/3) clay films; 5 percent silt-
stone fragments; very strongly acid;
gradual boundary.

IIC--51 to 54 inches, dark yellowish-brown
(10YR 4/4) channery silty clay; massive;
30 percent siltstone fragments; very
strongly acid.

IIR--54 inches, light olive-brown (2.5Y 5/4)
siltstone bedrock.

The solum is 30 to 60 inches thick. The
lower part of the solum is 5 to 30 percent
coarse fragments, but the upper part contains
few or none. Depth to bedrock ranges from 40
to 72 inches. Unless limed, the solum is
strongly acid to very strongly acid, and the
C horizon is very strongly acid to slightly
acid. The Ap horizon ranges from dark brown
(10YR 4/3) to grayish brown (10YR 5/2). A
dark-colored Al horizon 1 to 2 inches thick and
an A2 horizon 3 to 8 inches thick occur in
places. The A2 horizon has 10YR hue, value of
4 to 6, and chroma of 2 to 4.

The B1 horizon, which occurs in some areas,
and the upper B2t horizon are heavy silt loam
or silty clay loam. Hue is 7.5YR or 10YR,
value is 4 or 5, and chroma is 4 to 6. The



lower B2t horizon is clay through heavy silty
clay loam. It has matrix colors in hue of
2.5Y to 7.5YR and value and chroma of 4 to 6.
The C horizon is dominantly silty clay loam,
clay loam, or silty clay.

Keene soils are in positions similar to
those of Woodsfield and Upshur soils. Also
nearby are Zanesville and Lowell soils. Keene
soils do not-have the reddish colors typical
of Upshur and Woodsfield soils. In contrast
with Zanesville soils, they are finer textured
in the lower part of the solum and do not have
a fragipan. They contain less clay in the
. upper part of the solum than Lowell soils.

KeB--Keene silt loam, 2 to 6 percent slopes.
This gently sloping soil is on ridgetops that
are gently rounded and grade to nearly level
near the center. Most areas range from about 3
to 40 acres in size.

Included with this soil in mapping on some
of the broader ridgetops are spots of somewhat
poorly drained soils at the center and sloping
soils along the edge. The wet spots in the
center delay plowing in spring. The narrow
bands of sloping soils at the edge are subject
to a more serious erosion hazard.

The smooth, uniform slopes are well suited
to the use of most kinds of farm machinery.
Runoff is medium, and the erosion hazard is
moderate in cultivated areas. Slow permeabil-
ity and the clayey subsoil are limitations
for some nonfarm uses. Capability unit Ile-3;
woodland suitability group 2w2.

KeC--Keene silt loam, 6 to 12 percent slopes.

This sloping soil iIs in saddles and on rounded
ridgetops and hillside benches. Slopes are
typically convex. They are dissected by a few
shallow drainageways at the outer edges of the
mapped areas. Areas are mainly long and wind-
ing and range from about 3 to 25 acres in size.
Some are oval. Slopes are 100 to 200 feet
long. A profile of this soil is the one de-
scribed as representative of the series.

Included in mapping are small areas of shal-
lower soils that in most places are more
severely eroded and are clayey within a depth
of 6 to 18 inches. These soils are commonly
near ridge crests or along the outer edge of
ridgetops and benches near slope breaks. Some
areas on benches have spots of more poorly
drained soils below seep spots.

In cultivated areas, runoff is rapid and the
erosion hazard is severe. Many areas are too
small or narrow to be managed separately for
farming and are managed with the surrounding
soils. Slow permeability and slope are severe
limitations for some nonfarm uses. Capability
unit IITe-6; woodland suitability group 2w2.

Lakin Series

The Lakin series consists of deep, sandy,
well-drained soils. These gently sloping to
steep soils are on low, hummocky and undulating
terraces and on rounded hills. They formed in
thick deposits of sandy wind-deposited material.

In a representative profile in a wooded
area that was formerly cultivated, the surface
layer is brown loamy fine sand 7 inches thick.
The subsoil is yellowish brown to a depth of
50 inches. The upper 15 inches is loamy fine
sand, and the lower 28 inches is loamy fine
sand and bands of fine sandy loam. The substra-
tum to a depth of 60 inches is yellowish-brown
loamy fine sand.

Lakin soils are rapidly permeable. They
have a low available water capacity, a deep
root zone, and low natural fertility.

These soils are mostly near Reno and Newport
on west-facing sites that are east of segments
of the Ohio River Valley.

Lakin soils are used for nursery and special
crops and for woodland. They support excellent
stands of yellow-poplar.

Representative profile of Lakin loamy fine
sand, in an area of Duncannon-Lakin complex,

12 to 18 percent slopes, in a forested but
formerly cultivated area near the crests of

a hillside about 75 yards south of the honor
camp, just east of Marietta State Forest Nursery,
NE4NE4SEY% sec. 8, Marietta Township, T. 2 N.,

R. 8 W.

Ap--0 to 7 inches, brown (10YR 4/3) loamy fine
sand; weak, fine, granular structure;
very friable; many roots; very strongly
acid; abrupt, irregular boundary.

B1--7 to 22 inches, yellowish-brown (10YR 5/4)
loamy fine sand; weak, fine, subangular
blocky structure; very friable; common
roots; strongly acid; gradual, smooth
boundary.

C§B2t--22 to 50 inches, yellowish-brown
(10YR 5/4) loamy fine sand and brown
(7.5YR 4/4) fine sandy loam bands about
4-inch thick; total thickness of bands
is 3% inches; single grained; very
friable when moist, loose when dry; few
roots; medium acid; gradual, smooth
boundary.

C--50 to 60 inches, yellowish-brown (10YR 5/4)

loamy fine sand; single grained; loose;
slightly acid.
The solum is 40 to 60 inches thick. Unless

limed, it ranges from very strongly acid to
medium acid. Depth to bedrock is ordinarily
more than 6 feet, but in places is more than 20
feet. In places the soil contains a few small
pebbles.

The Ap horizon ranges from brown (10YR 4/3)
to yellowish brown (10YR 5/4). An undisturbed
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soil has a 1- to 4-inch dark-colored Al hori-
zon. The A2 horizon, which occurs in places
and is 6 to 10 inches thick, has hue of 10YR,
value of 4 or 5, and chroma of 3 or 4. The

Bl horizon has 10YR or 7.5YR hue and ranges
from 4 to 6 in value and 3 to 6 in chroma. The
1- to S5-inch bands in the B2t and C horizons
are 3 or 4 in value and 4 to 6 in chroma. The
B2t horizon ranges from sand or loamy fine sand
in the matrix to sandy loam in the bands. The
C horizon ranges from sand to loamy fine sand
and is slightly acid or medium acid. Colors
are yellowish brown (10YR 5/4) or pale brown
(10YR 5/3).

Lakin soils have a lighter colored A hori-
zon than the nearby Sparta soils. They con-
tain more sand than Duncannon soils, which
occur with the steeper Lakin soils.

LbC--Lakin loamy fine sand, 3 to 12 percent
slopes. This gently sloping to sloping soil
1s on low terraces. Areas are,uneven and
slightly hummocky and range from 30 to 60 acres
in size. Included in mapping are spots in
which soil blowing has been so severe that
productivity is low.

If this soil is cultivated, the erosion
hazard is severe. Drought and soil blowing
are also hazards. The moderate slope and rapid
permeability are limiting factors for many non-
farm uses.

This soil is used for truck crops and nurs-
ery crops and for urban development. Capability
unit IIIs-1; woodland suitability group 3sl.

LbD--Lakin loamy fine sand, 12 to 18 per-
cent slopes. This moderately steep soll 1S on
the tops and sides of knolls along the river
valleys. Slopes are irregular. The upper
slopes are cut by small ravines. Areas tend
to be blocky but irregular in shape and
range from about 3 to 25 acres in size. In-
cluded in mapping are small areas of the finer
textured Duncannon soils.

The erosion hazard is very severe and run-
off is medium to rapid if vegetation is re-
moved. Soil blowing is a hazard. Moderately
steep slopes are the main limitation for non-
farm uses.

This soil is used mainly for pasture and
woodland. Capability unit IVe-1; woodland
suitability group 3sl.

Licking Series

The Licking series consists of deep, mod-
erately well drained, gently sloping to mod-
erately steep soils formed in water-deposited
material. These soils are on terraces mainly
in the western parts.of the county.

In a representative profile in a cultivated
area, the surface layer is brown silt loam 8
inches thick. It is underlain by 4 inches of
yellowish-brown silt loam. The subsoil extends
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to a depth of 60 inches. The upper 9 inches
is yellowish-brown silty clay loam. The lower
39 inches is dark yellowish-brown silty clay
and silty clay loam that is weakly laminated
and has grayish-brown mottles. The substratum
to a depth of 76 inches is dark yellowish-brown,
laminated channery silty clay loam.

Permeability is slow in the lower part of
the subsoil, and the water table is perched
for several days during wet periods. The root
zone is moderately deep, the available water
capacity is moderate, and natural fertility is
medium.

Most of the acreage is used for grain crops,
hay, and pasture.

Representative profile of Licking silt loam,
2 to 6 percent slopes, 2% miles south of Water-
ford, 250 feet east of Ohio State Highway 339,
100 feet north of farmhouse, Waterford Township
(see profile WS-2 under "Laboratory Data"):

Ap--0 to 8 inches, brown (10YR 4/3) silt loam;
weak, coarse, subangular blocky structure
parting to weak, fine and medium, granu-
lar; friable; common roots; neutral;
abrupt, smooth boundary. .

B§A--8 to 12 inches, yellowish-brown (10YR
5/4) silt loam; weak, medium and fine,
subangular blocky structure; friable;
common roots; common medium and fine
pores; patchy;, pale-brown (10YR 6/3) silty
ped surfaces; slightly acid; clear,
smooth boundary. )

B21t--12 to 21 inches, yellowish-brown (10YR
5/6) silty clay loam; moderate, medium,
angular blocky structure; firm, slightly
sticky; common roots; thin, patchy, brown
(7.5YR 5/4) clay films; very strongly
acid; clear, smooth boundary.

IIB22t--21 to 42 inches, dark yellowish-brown
(10YR 4/4) silty clay; many, fine and
medium, distinct grayish-brown (2.5Y 5/2)
mottles; weak, coarse, prismatic and
moderate, coarse, subangular blocky’
structure parting to strong, medium, angu-
lar blocky; firm, sticky; common roots;
common fine to medium pores; medium,
patchy, yellowish-brown (10YR 5/4) clay
films; few, fine, black concretions; very
strongly acid; clear, smooth boundary.

IIB31--42 to 51 inches, laminated dark yellow-
ish-brown (10YR 4/4) silty clay loam that
has thin layers of brown (7.S5YR 4/4)
sandy loam; common, fine, distinct, gray-
ish-brown (2.5Y 5/2) mottles; moderate,
medium and thin, platy structure (lami-
nated); friable; common fine pores in
sandy layers; medium, continuous, brown
(10YR 5/3) clay films in pores and in
laminae; very strongly acid; gradual
boundary.

IIB32--51 to 60 inches, dark yellowish-brown
(10YR 4/4) laminated silty clay that
has medium, patchy, brown (10YR 5/3) clay
films on laminae; neutral; abrupt, smooth
boundary.



IIC--60 to 76 inches, dark yellowish-brown
(10YR 4/4) channery silty clay loam;
laminated lacustrine material mixed with
fragments of local bedrock; neutral.

The
limed,

solum is 40 to 70 inches thick. Unless
it ranges from very strongly acid to
medium acid in the upper part to neutral or
mildly alkaline in the lower part. Depth to
neutral or mildly alkaline material ranges
from 40 to 60 inches. An undisturbed soil has
a 1- to 2-inch dark-colored Al horizon. The
A2 horizon has value of 4 to 6 and chroma of 3
or 4 in the 10YR hue. Hue in the B horizon is
7.5YR or 10YR, value is 4 or 5, and chroma is
4 to 6. Texture is clay, silty clay, or silty
clay loam. The C horizon has 10YR or 7.5YR
hue, value of 4 or 5, and chroma of 3 or 4.
Texture is mainly heavy silty clay loam to clay
and in some areas is channery.

Licking soils occur on the same landscape as
Vincent and Otwell soils. They are finer tex-
tured than Otwell soils and do not have the
fragipan typical of those soils. They have
less red colors than Vincent soils. They dif-
fer from Markland soils, which are on lower
lying terraces, in not having carbonates with-
in a depth of 2 to 3 feet. They are better
drained than McGary soils, which also are on
lower lying terraces.

L¢cB--Licking silt loam, 2 to 6 percent
slopes. This gently sloping soil 1s on rem-
nants of high terraces. It occupies wide
benches and ridgetops. It is slightly hummocky
to undulating. Areas are long and range from
about 5 to 25 acres in size. A profile of
this soil is the one described as representa-
tive of the series.

Included with this soil in mapping are
spots of somewhat poorly drained soils, common-
ly near the center of the larger areas, that
require artificial drainage if they are to be
cropped. Also included around the edge of this
soil, near slope breaks, are narrow bands of
severely eroded soils.

Runoff is medium and the erosion hazard is
moderate in cultivated areas. Slow permeabil-
ity and clayey texture are the main limitations
for nonfarm uses.

This soil is mostly used for crops. Capa-
bility unit Ile-3; woodland suitability group
2cl.

LcC--Licking silt loam, 6 to 12 percent
slopes. This sloping soil is on high terraces,
mainly on wide benches and ridgetops. It is
cut by shallow drainageways along the outer
edges, but these channels do not seriously
interfere with tillage. Areas are irregular
and blocky in shape and range from about 3 to
80 acres in size. A profile of this soil com-
monly has a thinner surface layer and subsoil
than the one described as representative of the
series.

Included with this scoil in mapping are
small areas of Markland soils, which are

mostly near slope breaks. Also included near
the center of larger areas of this soil, in
saddles and at the upper edge of benches, is 3
to 4 feet of medium-textured material overlying
the clay; and near the crest of ridges and in-
terfluves and near slope breaks are spots or
bands of moderately eroded soils that have a
surface layer of light or reddish silty clay
loam that is hard to till and hard to protect
against further erosion.

Runoff is rapid and the erosion hazard is
severe if this soil is cultivated. The clayey
subsoil and slow permeability are limitations
for many nonfarm uses.

This soil is used for crops and pasture.
Capability unit IIIe-6; woodland suitability
group 2cl.

LcD--Licking silt loam, 12 to 18 percent
slopes. This moderately steep soll 1s on rem-
nants of high terraces, mainly on rounded
knolls and ridgetops and on side slopes below
the more gently sloping Licking soils. Areas
are long and blocky in shape and range from
about 5 to 30 acres in size. A profile of this
soil has a thinner, finer textured surface
layer than the one described for the series.
Depth to the substratum is about 12 inches less
than is typical.

Included with this soil in mapping are
rareas of Markland and Allegheny soils and spots
‘of moderately or severely eroded soils, which
have a lighter colored and finer textured sur-
face layer and are more difficult to till.

Runoff is very rapid and the erosion hazard
is very severe in cultivated areas. The moder-
ately steep slopes and slow permeability are
limitations for nonfarm uses.

This soil is used for pasture and crops.
Capability unit IVe-5; woodland suitability
group 2c2.

Lowell Series

The Lowell series consists of deep, well-
drained, sloping to very steep soils formed in
material weathered from layers of limestone,
siltstone, and shale on uplands. These soils
are on ridgetops and upper slope positions.
Most areas are in the northern part of the
county.

In a representative profilé in a pasture,
the surface layer is dark grayish-brown and
brown silt loam 6 inches thick. The subsoil
extends to a depth of 50 inches. The upper 11
inches is dark yellowish-<brown silty clay loam,
the next 7 inches is yellowish-brown clay, and
the lower 26 inches is silty clay loam in var-
iegated shades of brown. The substratum is
weathered, neutral siltstone that has brown
clay flows in fissures. Siltstone is at a
depth of 60 inches.

Lowell soils have moderately slow permeabil-
ity in the clayey part of the subsoil and
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substratum. The root zone is deep, and availa-
ble water capacity is moderate to high. Run-
off is rapid to very rapid. These soils erode
easily unless protected. Their natural fertil-
ity is medium. Many areas have good native
stands of bluegrass pasture.

The Lowell soils in Washington County are
mapped only with Upshur, Westmore, and Elba
soils.

Representative profile of Lowell silt loam
in pasture, from an area of Lowell-Upshur com-
plex, 25 to 35 percent slopes, in Salem Town-
ship, 0.8 mile west of Warner, and 0.75 mile
east of junction of County Road 8 on Ohio State
Highway 530, 700 feet north of road:

Apl--0 to 1 inch, dark grayish-brown (10YR 4/2)
silt loam; moderate, medium, granular
structure; very friable; many roots;
medium acid; abrupt, smooth boundary.

Ap2--1 to 6 inches, brown (10YR 4/3) heavy silt
loam; moderate, fine, subangular blocky
structure; firm; many roots; medium acid;
clear, smooth boundary.

B21t--6 to 17 inches, dark yellowish-brown
(10YR 4/4) heavy silty clay loam; moder-
ate, fine, subangular blocky structure;
very firm; many roots; common fine pores;
thin, patchy, brown (7.5YR 4/4) clay
films; about 3 percent siltstone and hard
iimestone fragments; strongly acid;
abrupt, smooth boundary.

B22t--17 to 24 inches, yellowish-brown (10YR
5/4) clay that has few, fine, faint,
brown (10YR 5/3) mottles; moderate, me-
dium, angular blocky structure; very
firm; few roots; common fine pores; thin,
patchy, brown (7.5YR 5/4) clay films;
about 10 percent siltstone and hard lime-
stone fragments; strongly acid; abrupt,
smooth boundary.

B23t--24 to 37 inches, variegated pale-brown
(10YR 6/3) and brown (7.5YR 5/4) heavy
silty clay loam; weak, medium, subangu-
lar blocky structure; firm; few roots;
few fine pores; thin, patchy, light
brownish-gray (10YR 6/2) clay films;
about 10 percent brownish-yellow (10YR
6/8) soft siltstone fragments; medium
acid; abrupt, wavy boundary.

B3t--37 to 50 inches, variegated brown (10YR
4/3 and 7.5YR 5/4) and dark-brown (7.5YR
3/2) silty clay loam; weak, medium, sub-
angular blocky structure; firm; thin,
patchy, brown (10YR 5/3) clay films; 10
percent soft siltstone fragments; slight-
ly acid; gradual, smooth boundary.

C--50 to 60 inches, soft, weathered siltstone
that has brown (7.5YR 4/4) clay flows in
fissures; neutral; abrupt, smooth bound-
ary.

R--60 inches, siltstone bedrock.

The solum is 40 to 60 inches thick. In
places it is as much as 15 percent coarse frag-
ments. Depth to bedrock ranges from 40 to 72
inches. Unless limed, the B3 horizon is very
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strongly acid to medium acid. The B3 and C
horizons are medium acid to mildly alkaline.
Depth to carbonates or neutral soil is 35 to 60
inches.

The Ap horizon is dark grayish brown (10YR
4/2) to brown (7.5YR 4/4) silt loam and silty
clay loam. In an undisturbed soil the 1- to
4-inch Al horizon is 3 or 4 in value and 1 to
3 in chroma. The 4- to 8-inch A2 horizon,
which occurs in places, is 4 or 5 in value and
2 to 4 in chroma. The Bt horizon ranges from
heavy silty clay loam to clay. The upper part
is 10YR or 7.5YR in hue, 4 or 5 in value, and
4 to 6 in chroma.

Nearby soils on uplands are the Upshur, Bel-
pre, Elba, Keene, and Westmore soils. Lowell
soils are shallower over bedrock than Brookside
soils, which are on nearby colluvial foot
slopes. They are finer textured than Westmore
soils, are more acid than Elba soils, and con-
tain more clay in the upper part of the solum
than Keene soils. They do not have the reddish
colors typical of Upshur and Belpre soils.

LoC--Lowell-Upshur complex, 6 to 12 percent

slopes. This sloping mapping unit is on ridge-
tops. It is about 45 percent Lowell soil, 35

percent Upshur soil, and 20 percent included
soils. Lowell and Upshur soils occur in such
mixed intricate patterns that they were not
mapped separately. Slopes are irregular and
100 to 200 feet long. The profile of the Lowell
soil is deeper over clay than the one described
as representative of the series. Included in
mapping are areas of Westmore and Gilpin soils.
Runoff is rapid, and the erosion hazard is
severe in cultivated areas. These soils have
a moderate to high shrink-swell potential.
Slope and moderately slow permeability limit
their use for most nonfarm purposes. Bluegrass
grows well in many areas. Capability unit
IITe-6; woodland suitability group 3cl.

LoD--Lowell-Upshur complex, 12 to 18 percent
slopes. This moderately steep mapping unit oc-
curs on narrow ridgetops and upper side slopes
and on knolls and benches. Slopes are mainly
smooth and convex, but are cut by shallow
drainageways. Some on the upper part of the
benches and near the drainageways are concave.
Most areas are long and range from about 10 to
40 acres in size.

This mapping unit is about 45 percent Lowell
soil, 35 percent Upshur soil, and 20 percent
included soils. Lowell and Upshur soils occur
in such mixed intricate patterns that they were
not mapped separately. The Lowell soil is '
slightly deeper over bedrock, but otherwise
has a profile similar to the one described as
representative of the series.

Included with these soils in mapping are
areas of Elba, Belpre, Summitville, and Gilpin
soils. The Elba and Belpre soils are less acid
than is typical. No lime is required for
most crops. The Gilpin soil contains more stone
fragments and is shallower over bedrock than
is typical.




Tilth is poor, runoff is rapid, and the ero-
sion hazard is very severe in cultivated areas.
This mapping unit is subject to landslips. The
moderately steep slope, high shrink-swell po-
tential, moderately slow to slow permeability,
and poor stability limits its use for nonfarm
purposes.

This unit is used mainly for crops and pas-
ture. Row crops can be grown occasionally.
Bluegrass grows well on the Lowell soil. _Capa-
bility unit IVe-5; woodland suitability group
3c2.

LoE--Lowell-Upshur complex, 18 to 25 percent
slopes. This steep mapping unlt 1s mainly on
upper hillsides. Some benchlike areas are
bounded above and below by steeper soils.
Slopes are mostly concave and convex, but are
cut by shallow drainageways every 300 to 500
feet. Most areas are long and winding. Con-
cave areas are 10 to 60 acres in size. This
unit is about 45 percent Lowell soil, 35 per-

cent Upshur soil, and 20 percent included soils.

Lowell and Upshur soils occur in such mixed
patterns that they were not mapped separately.
The profile of the Upshur soil is slightly
thinner than the one described for the series.

Included in mapping are mainly Elba, Belpre,
Summitville, and Gilpin soils. Gilpin and
Summitville soils are coarser textured and
easier to cultivate than Lowell and Upshur
soils. The Gilpin soil is also shallower over
bedrock. Elba and Belpre soils are less acid
and do not require lime for most crops.

Tilth is poor, runoff is very rapid, and the
erosion hazard is severe in cultivated areas.
This mapping unit is subject to landslips. The
steep slope, a high shrink-swell potential,
moderately slow to slow permeability, and sus-
ceptibility to landslides limit its use for
nonfarm purposes. )

This mapping unit is used mostly for hay and
pasture. It is too steep and too erodible for
cultivation. Bluegrass grows well on the
Lowell soil. Capability unit VIe-2; woodland
suitability group 3c2.

LoF--Lowell-Upshur complex, 25 to 35 percent

slopes. Thils very steep mapping unit 1s main-
Iy on upper hillsides. Slopes are mostly long
and irregular. Areas are long and narrow on
the hillsides, are blocky in ravines, and range
from about 10 to 150 acres in size. Most are
cut by drainageways and ravines every 300 to
500 feet. '

This mapping unit is about 45 percent Lowell
soil, 35 percent Upshur soil, and 20 percent
included soils. Lowell and Upshur soils are in
such mixed intricate patterns that they were
not mapped separately. The profile of the
Lowell soil is the one described as represen-
tative of the series. The Upshur soil has a
thinner profile than the one described.

Included with these soils in mapping are
mainly Elba, Belpre, Summitville, Gilpin, and
Dekalb soils. The Summitville, Gilpin, and
Dekalb soils are coarser textured and contain
more stones than is typical. In addition,

Gilpin and Dekalb soils are shallower over bed-
rock. Elba and Belpre soils are less acid and
have a finer textured surface layer than is
typical.
Tilth is poor, runoff
erosion hazard is severe if the plant cover
is removed. Steep slope and a severe hazard of
landslides limit nonfarm use of the soils.
These soils are used mainly for pasture and
woodland. The very steep slopes are difficult
to manage for pasture. Bluegrass grows well
on the Lowell soil. Black walnut is prominent
in wooded areas. Capability unit VIe-3; wood-
land suitability group 3c2.

is very rapid, and the

Markland Series

The Markland series consists of deep, gently
sloping to very steep, moderately well drained
to well drained soils. These soils formed in
clayey lacustrine material on stream terraces.

In a representative profile in a cultivated
area, the surface layer is brown heavy silt loam
7 inches thick. The subsoil to a depth of 49
inches is yellowish brown or dark yellowish
brown mottled with grayish and reddish colors.
The upper 3 inches 1s silty clay; below this it
is clay. The substratum to a depth of 64
inches is brown silty clay thinly stratified
with very fine sandy loam that is mottled with
grayish colors.

Markland soils have slow permeability in
the clayey subsoil. They have a deep root
zone, moderate available water capacity, and
medium natural fertility. They are used mostly
for crops and pasture.

Representative profile of Markland silt loam,
2 to 6 percent slopes, in a cultivated field
in Waterford Township along West Branch Wolf
Creek, 2,000 feet south of Waterford Township
Road 103, 2,500 feet west of Cedar Hill Ceme-
tery (see profile WS-3 under "Laboratory Data"):

Ap--0 to 7 inches, brown (10YR 4/3) heavy silt
loam; weak, thick, platy structure part-
ing to weak, fine, granular; friable;
common roots; very strongly acid; abrupt,
smooth boundary.

B21t--7 to 10 inches, yellowish-brown (10YR 5/4)
silty clay; weak, medium, subangular
blocky structure; friable; common roots;
common fine pores; thin, continuous, yel-
lowish-brown (10YR 5/4) clay films; very
strongly acid; clear, smooth boundary.

B22t--10 to 17 inches, yellowish-brown (10YR
5/4) clay; moderate, medium and fine, an-
gular blocky structure; firm; common
roots; common fine pores; thin, contin-
uous, dark yellowish-brown (10YR 4/4)
clay films; very strongly acid; gradual,
smooth boundary.

B23t--17 to 23 inches, dark yellowish-brown
(10YR 4/4) clay; few, coarse, faint,
gray (10YR 6/1) mottles; weak, very
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coarse, prismatic structure parting to
moderate, fine and medium, angular
blocky; firm, slightly sticky; few fine
roots; few fine pores; thin, continuous,
yellowish-brown (10YR 5/4) clay films;
very strongly acid; gradual, smooth
boundary.

B24t--23 to 29 inches, yellowish-brown (10YR
5/4) clay; few, coarse, distinct, gray
(5YR 5/1) and reddish-brown (S5YR 4/4)
mottles; weak, very coarse, subangular
blocky structure parting to moderate,
medium, angular and subangular blocky;
firm, slightly sticky; few roots; few
fine pores; medium, continuous, dark
yellowish-brown (10YR 4/4) clay films
and few black stains; very strongly
acid; gradual, smooth boundary.

B25t--29 to 33 inches, dark yellowish-brown
(10YR 4/4) clay; common, fine, faint,
light brownish-gray (10YR 6/2) mottles;
weak, medium, angular blocky structure;
firm; few fine pores; medium, continuous,
brown (10YR 4/3) and reddish-brown (5YR
5/4) clay films and common, fine, black
stains; less than 1 percent pebbles;
neutral; gradual, smooth boundary.

B3--33 to 49 inches, dark yellowish-brown

(10YR 4/4) laminated clay, thin layers

of brown (7.5YR 4/4) very fine sandy

loam; few, coarse, prominent, weak-red

(2.5YR 4/2) mottles; weak, coarse, sub-

angular blocky structure parting to mod-

erate, very thick, platy (laminae); firm;

thick, patchy, grayish-brown (10YR 6/2)

clay films and yellowish-brown (10YR 5/4)

silty films on laminae and ped surfaces;

calcareous; moderately alkaline; gradual,
smooth boundary.

to 64 inches, brown (10YR 4/3) laminated

silty clay, thin layers of very fine

sandy loam and few, coarse, distinct,
gray (10YR 5/1) mottles; massive; fria-
ble; light-gray (10YR 7/1) slickenside-
like faces; calcareous, moderately alka-
line.

C--49

Thickness of the solum ranges from 28 to 54
inches. Unless limed, the upper part of the
Bt horizon is medium acid to very strongly acid
and ranges to slightly acid or neutral in the
lower part. Depth to carbonates ranges from
24 to 36 inches.

The Ap horizon has hue of 10YR, value of 4
or 5, and chroma of 2 to 4. An undisturbed
soil has a 1- to 2-inch, dark-colored Al hori-
zon and a 2- to 8-inch A2 horizon; value is 4
or 5 and chroma is 3 or 4 in the 10YR hue.

The upper part of the Bt horizon has hue of
10YR, value of 4 or 5, and chroma of 3 or 4.

It ranges from silty clay loam to clay. The
matrix hue in the lower part of the Bt horizon
is 10YR or 7.5YR, value is 4 or 5, and chroma
is 3 or 4. This horizon is silty clay or clay.

The Markland soils in Washington County have
a thicker solum than Markland soils elsewhere.
This difference, however, does not greatly in-
fluence use and management of these soils.
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Markland soils are finer textured than the
nearby Glenford soils. 1In contrast with Lick-
ing soils, which do not contain carbonates,
they have carbonates within a depth of 2 or 3
feet. They are better drained than the nearby
McGary soils.

MbB--Markland silt loam, 2 to 6 percent

slopes. This gently sIoping soil 1s on low
terraces. The surface is even to slightly con-

vex and in a few places is cut by shallow drain-
ageways near the outer edge. Areas range

from about 10 to 60 acres in size and are
blocky. A profile of this soil is described as
representative of the series.

Included with this soil in mapping are small
areas of Mentor and McGary soils. The Mentor
soils are more permeable than Markland soils.
McGary soils are in low spots and require
drainage if they are¢ used for cultivated crops.

Runoff is medium, and the erosion hazard is
moderate if this soil is cultivated. The soil
is slow to dry out in spring because the sub-
soil is clayey. Plowing and planting are de-
layed in wet years. The clayey texture and
slow permeability are limitations for some non-
farm uses.

This soil is used mostly for crops and is
suited to the crops most commonly grown in the
county. A small acreage is in pasture. Capa-
bility unit IIe-3; woodland suitability group
2cl.

MbC--Markland silt loam, 6 to 12 percent
slopes. This sloping soil is on low terraces.
The surface is mostly even to convex, appearing
as sloping bands or slightly rounded inter-
fluves that are separated by shallow drainage-
ways. Most areas are in long narrow bands par-
allel to the stream, but the larger ones are
blocky. Areas range from about 5 to 60 acres
in size.

Included with this soil in mapping are small
areas of gently sloping soils near the center
of larger areas. Along the edges, near slope
breaks, are narrow bands of severely eroded
soils that have a light-colored, more clayey
surface layer that is difficult to cultivate.

Runoff is rapid, and the erosion hazard is
severe if this soil is cultivated. Slope,
clayey texture, and slow permeability are limi-
tations for some nonfarm uses.

This soil is used for crops and pasture. It
is suited to cultivated crops if erosion is
controlled. Capability unit IIle-6; woodland
suitability group 2cl.

MbD2--Markland silt loam, 12 to 18 percent
slopes, moderately eroded. This moderately
steep soil is on short slopes between low ter-
race levels or between terraces and lower lying
bottom lands. The surface is irregular and
is cut by small drainageways. Slopes are gen-
erally short, only 50 to 200 feet long. Most
areas range from 10 to 30 acres in size. This
soil has a thinner surface layer and subsoil
than is typical and in most areas is less
acid.




Included with this soil in mapping are a
.few areas of severely eroded soils and some
gullies. The severely eroded soils have a
light-colored, clayey surface layer that is
difficult to till.

Tilth is poor, and runoff is very rapid.
The erosion hazard is very severe, and the

soil is difficult to manage if it is cultivated.

Short, irregular, moderately steep slopes and
slow permeability limit the use of the soil
for farm and nonfarm uses.

This soil is used for pasture and crops. It
is suited to occasional row crops and to pas-
ture, hay crops, and woodland. Capability
unit IVe-5; woodland suitability group 2c2.

MbG--Markland silt loam, 18 to 50 percent
slopes. This steep to very steep soil is main-
ly on the sides of ravines and terrace escarp-
ments. Other areas are on low terraces that
are highly dissected by deep drainageways. The
surface 1s irregular and is mostly convex be-
tween drainageways. Most areas are long and
range from 15 to 40 acres in size.

This soil is shallower over carbonates
than is typical.

Included with this soil in mapping are
eroded, gullied soils; sloping Markland soils
on interfluves; and small areas of Upshur and
Gilpin soils. The included Upshur and Gilpin
soils are shallower over bedrock and are more
acid than Markland soils.

Tilth is poor, and runoff is very rapid if
this soil is cultivated. The erosion hazard is
very severe. The clayey subsoil provides poor
traction for mechanized logging equipment dur-
ing wet periods. The steep slope is a severe
limitation for most nonfarm uses.

This soil is used mostly for woodland, but
many areas are idle or are in nonproductive
pasture. Capability unit VIIe-1; woodland
suitability group 2c2.

McGary Series

The McGary series consists of deep, some-
what poorly drained soils formed in water-de-
posited material. These nearly level soils
are in even to depressional positions on ter-
races along the larger streams.

In a representative profile in a cultivated
area, the surface layer is dark-gray heavy silt
loam 7 inches thick. The subsoil extends to
a depth of 56 inches. The upper 6 inches is
dark grayish-brown silty clay loam, and the
lower 43 inches is yellowish-brown silty clay
or silty clay loam that is mottled with grayish
brown. The substratum to a depth of 81 inches
is dark yellowish-brown silty clay laminated
with reddish brown.

McGary soils have slow permeability. The
root zone is deep except when it is limited by
a seasonal high water table. The available

water capacity is moderate. Tilth is poor, and
natural fertility is low.

McGary soils are used mainly for crops and
pasture.

Representative profile of McGary silt loam,
0 to 2 percent slopes, in a cultivated field
in Waterford Township, about 0.3 mile west of
the junction of Township Road 106 and County
Road 174, 100 feet north and 30 feet east of
barn:

Ap--0 to 7 inches, dark-gray (10YR 4/1) heavy
silt loam; weak, medium, subangular
blocky structure; friable; many roots;
medium acid; abrupt, smooth boundary.

B21t--7 to 13 inches, dark grayish-brown (10YR
4/2) silty clay loam; common, medium,
distinct, yellowish-brown (10YR 5/6) mot-
tles; moderate, fine, angular blocky
structure; firm; common roots; common
fine pores; thin, patchy, dark-gray (10YR
4/1) clay films; slightly acid; clear,
smooth boundary.

B22t--13 to 30 inches, yellowish-brown (10YR
5/4) silty clay; many, medium, distinct,
dark-gray (10YR 4/1) mottles and black
concretions; moderate, medium, angular
blocky structure; firm; common roots; com-
mon fine pores; thin, patchy, gray (10YR
5/1) clay films; slightly acid grading to
neutral in the lower part; effervesces
slightly at a depth of 22 inches; gradual,
smooth boundary.

B23t--30 to 41 inches, yellowish-brown (10YR
5/6) heavy silty clay loam,; many, coarse,
distinct, grayish-brown (10YR 5/2) mot-
tles; weak, medium, subangular blocky
structure; firm; few roots; few fine
pores; thin, patchy, gray (10YR 5/1) clay
films; calcareous, mildly alkaline;
abrupt, smooth boundary.

B3t--41 to 56 inches, yellowish-brown (10YR 5/4)
heavy silty clay loam; many, medium, dis-
tinct, grayish-brown (10YR 5/2) mottles;
weak, coarse, subangular blocky structure;
firm; thin, very patchy, gray (10YR 5/1)
clay films; mildly alkaline, calcareous;
clear, smooth boundary.

C--56 to 81 inches, dark yellowish-brown (10YR
4/4) light silty clay laminae of reddish
brown (5YR 5/4); firm; few vertical
cracks that have gray (10YR 5/1) films
and small gypsum crystals; mildly alka-
line, calcareous.

The solum is 40 to 60 inches thick. Depth
to carbonates ranges from 20 to 36 inches.
Depth to bedrock is more than 6 feet and in
most areas is more than 10 feet. An unculti-
vated soil has a dark-colored Al horizon 1 to
3 inches thick.

The Ap horizon ranges from dark gray (10YR
4/1) to gray (10YR 5/1). 1In the Bt horizon
brownish colors predominate in hue of 10YR,
value of 4 or 5, and chroma of 3 to 6. Less
than 40 percent of the soil mass is grayish
colors in hue of 10YR to 2.5Y, value of 4 or 5,
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and chroma of 0 to 2. The Bt horizon ranges
from medium acid or slightly acid in the upper
part to mildly alkaline and calcareous in the
lower part. It is heavy silty clay loam to
silty clay. The B3 horizon has hue of 10YR
and 7.5YR, value of 4 or 5, and chroma of 3 or
4, It is calcareous and laminated. The C
horizon, which is also laminated, has value of
4 or 5 and chroma of 1 to 4 in hue of 10YR and
7.5YR. In places the soil contains thin silty
and sandy layers.

Similar soils on nearby terraces are Lick-
ing, Markland, Glenford, Taggart, and Peoga
soils. McGary soils are shallower over carbo-
nates and are more poorly drained than Licking
soils. They are more poorly drained than near-
by Markland and Glenford soils. They have a
finer textured B horizon than Taggart and
Peoga soils.

McA--McGary silt loam, 0 to 2 percent

slopes. This nearly Ievel soil occuples low
terraces. Areas are commonly long and narrow

or oval in shape. They range from about 5 to
30 acres in size. Included in mapping are
small poorly drained areas where water is
ponded much of the year. Also included are
areas having a silty clay loam surface layer.

Artificial drainage is needed if this soil
is cropped. Tilth is poor, runoff is slow or
ponded, and water stands on the surface for
short periods. The seasonal high water table
prevents good subsoil aeration. Seasonal wet-
ness and slow permeability severely limit non-
farm uses of this soil.

This soil is used for crops and pasture.
If drained, it is suited to pasture and inten-
sive cropping. Capability unit IIw-1; woodland
suitability group 2wl.

Melvin Series

The Melvin series consists of deep, nearly
level soils that are poorly drained. These
soils are on flood plains along all of the
major streams in the county.

In a representative profile in a pasture,
the surface layer is about 6 inches of mottled
dark grayish-brown silt loam. The subsoil
extends to a depth of 21 inches. It is dark-
gray, grayish-brown, and light brownish-gray
silt loam mottled with brownish colors. The
substratum to a depth of 60 inches is light
brownish-gray and gray silt loam that has
many yellowish-brown and dark-brown mottles.

Melvin soils have moderate permeability.
Runoff is slow or ponded, and internal drain-
age is poor. The root zone is only moderately
deep because the water table is high., Natural
fertility is medium, ‘and the available water
capacity is high. The soils are subject to
flooding. In most places flooding occurs
several times a year.

154

Most of the acreage is in pasture and idle
fields. Some areas in the path of highway
and urban development are used for urban pur-
poses.

Representative profile of Melvin silt loam,
NE%SW4SWY4% sec. 22, Barlow Township, 125 feet
west of Township Road 39, 75 feet west of
stream, T. 3 N., R. 10 W.

Ap--0 to 6 inches, dark grayish-brown (10YR 4/2)
silt loam; many, fine, distinct, dark-
brown (7.5YR 4/4) mottles; moderate, fine,
granular structure; friable; many roots;
slightly acid; abrupt, smooth boundary.

B21g--6 to 11 inches, dark-gray (10YR 4/1) silt
loam; many, fine, distinct, strong-brown
(7.5YR 5/6) mottles; weak, fine, subangu-
lar blocky structure; friable; many roots;
few medium pores; slightly acid; clear,
smooth boundary.

B22g--11 to 14 inches, grayish-brown (10YR 5/2)
silt loam; many, medium, faint, very dark
grayish-brown (10YR 3/2) mottles; weak,
fine, subangular blocky structure; fria-
ble; common roots; medium acid; clear,
smooth boundary.

B23g--14 to 21 inches, light brownish-gray
(10YR 6/2) silt loam; many, medium, dis-
tinct, yellowish-brown (10YR 5/4) and
very dark grayish-brown (10YR 3/2) mot-
tles; weak, fine, subangular blocky struc-
ture; friable; few roots; medium acid;
clear, smooth boundary.

Clg--21 to 42 inches, light brownish-gray (10YR
6/2) silt loam; many, coarse, distinct,
yellowish-brown (10YR 5/4) mottles; mas-
sive; friable; medium acid; gradual,
smooth boundary.

C2g--42 to 60 inches, gray (10YR 6/1) silt
loam; many, coarse, distinct, dark-brown
(7.5YR 4/4) mottles; massive; friable;
common soft concretions; medium acid.

The solum is 18 to 40 inches thick. It
ranges from medium acid to neutral.

The Ap horizon ranges from grayish brown
(10YR 5/2) to dark gray (N 4/0). The B hori-
zon has hue of 2.5Y or 10YR, value of 4 to 6,
and chroma of 1 and 2. It is silt loam to
silty clay loam. The C horizon has the same
range of color and texture as the B horizon.

Melvin soils are more poorly drained and
have grayer colors than Nolin and Newark soils
on nearby flood plains. Their horizons are not
so well defined as those of Peoga soils, which
are on low terraces.

Md--Melvin silt loam. This nearly level
soil 1s on flood plains, mostly in slight
depressions or in former stream channels and
abandoned oxbows. Most areas are along smaller
streams and occupy the entire flood plain.
Other areas are adjacent to or surrounded by
better drained soils on the flood plain.




Included with this soil in mapping are small
areas of somewhat poorly drained Newark soils.
Also included are areas of soils that have a
dark-colored silty clay loam surface layer.
Permanent wet spots are identified on the soil
map by spot symbols.

Runoffpis ponded, and erosion is not a
hazard. Wetness and flooding are the major
limitations.

This soil is used mostly for pasture. Drain-
age is needed if it is used for crops. A few
areas are used for wetland wildlife. Capability
unit IIIw-1; woodland suitability group 2wl.

Mentor Series

The Mentor series consists of deep, well-
drained soils formed in alluvial material.
These nearly level to sloping soils are on
terraces along all the major streams in the
county. Most terraces are 40 to 50 feet above
the adjacent flood plains. The most extensive
areas are along the Ohio and Muskingum Rivers.

In a representative profile in a cultivated
area, the surface layer is dark-brown silt loam
12 inches thick. The subsoil is brown silt
loam that extends to a depth of 48 inches.

The substratum is brown loam to a depth of 84
inches and stratified sand and gravel to a
depth of 134 inches.

Mentor soils have medium natural fertility,
moderate permeability, and a deep root zone.
The available water capacity is high. If well
managed, the soils are easily worked and highly
productive. Most areas are above the highest
flood level. A few lower lying areas are sub-
ject to infrequent flooding.

Nearly all areas of Mentor soils are cleared
of trees and are intensively farmed, mainly
to grain, hay, and vegetable crops. Also,
several urban areas are on these soils.

Representative profile of Mentor silt loam,
2 to 6 percent slopes, in Muskingum Township
on the north side of a gravel pit 3/4 mile
northwest of Devola, 1/4 mile west of Masonic
Park, 400 feet north of house, 520 feet east
of Muskingum River:

Ap--0 to 12 inches, dark-brown (10YR 3/3) silt
loam, brown (10YR 4/3) when crushed;
moderate, fine, granular structure; fri-
able; many roots; medium acid; abrupt,
smooth boundary.

B1--12 to 17 inches, brown (7.5YR 4/4) silt
loam; weak, medium, subangular blocky
structure; friable; common roots; medium
acid; clear, smooth boundary.

B21t--17 to 34 inches, brown (7.5YR 4/4) heavy
silt loam; moderate, medium, subangular
blocky structure; friable; few roots;
thin, patchy, reddish-brown (5YR 4/3)
clay films; medium acid; clear, smooth
boundary.

B22t--34 to 48 inches, brown (7.5YR 4/4) heavy
silt loam; common, fine, faint,

pale-brown (10YR 6/3) mottles; moderate,
medium, subangular blocky structure; fri-
able; thin, patchy, reddish-brown (5YR
4/3) clay films; medium acid; clear,
smooth boundary. ,

Cl--48 to 84 inches, brown (7.5YR 4/4) loam;
common, fine, faint, pale-brown (10YR
6/3) mottles; massive; friable; thin,
patchy, reddish-brown (5YR 4/3) clay
films; medium acid; gradual, smooth
boundary.

IIC2--84 to 134 inches, weathered stratified
sand and gravel; medium acid grading to
mildly alkaline at a depth of 132 inches.

The solum is 36 to 60 inches thick. Depth
to loose sand and gravel ranges from 6 to 20
feet. Unless limed, the soil is slightly acid
to strongly acid to a depth of 80 inches.

The Ap horizon ranges from dark brown (10YR
3/3) to brown (10YR 5/3). If the soil is rub-
bed, the value is higher than 3. The Bl hori-
zon 1s a silt loam in hue of 10YR or 7.5YR,
value of 4 or 5, and chroma of 3 or 4. 1In
most areas the B2 horizon is heavy silt loam
and light silty clay loam, but in some places
individual horizcens are loam. The horizon is
dominantly hue of 10YR or 7.5YR, value of 4 or
5, and chroma of 4 to 6. The C horizon ranges
from silt loam or loam in the upper part to
very fine sandy loam or sand and gravel in the
lower part. It has 10YR or 7.5YR hue, value of
4 or 5, and chroma of 3 or 4.

Nearby soils on terraces are the Wheeling,
Hackers, Ashton, Watertown, Chili, and Conotton
soils. Mentor soils are deeper over sand and
gravel than Wheeling soils. They are not so
red as Hackers soils. They are generally more
acid than Ashton soils, which are on low ter-
races and are sometimes flooded. They have a
thinner solum and are mostly less acid than
Allegheny soils.

MeA--Mentor silt loam, 0 to 2 percent
slopes. This nearly level soil occurs as even
to slightly convex areas on low terraces. Areas
are blocky to long and narrow. They are 1/2
to 1 mile long, 500 to 4,000 feet wide, and 20
to 300 acres in size. The large size and even
shape of most areas are an aid to farming.

Included with this soil in mapping are small
areas of moderately well drained Glenford soils,
mostly in narrow bands along the edge of this
soil and adjacent to upland slopes.

This soil is suited to intensive cropping.
Runoff is slow, and erosion is not a hazard.
Except for infrequent flooding in a few low
positions, this soil has no significant limita-
tions for farm and nonfarm uses. It is used
mostly for crops, truck crops, and urban devel-
opment. Capability unit I-1; woodland suita-
bility group 1lol.

MeB--Mentor silt loam, 2 to 6 percent
slopes. This gently sloping soil occurs as
even to convex areas on low terraces. Most
areas range from 20 to 100 acres in size and
are blocky to long and narrow. A profile of

155



this soil is the one described as representa-
tive of the series.

Included with this soil in mapping are small
areas of the moderately well drained Glenford
soils, commonly near the center of broad areas.
Glenford soils dry out more slowly than Mentor
soils.

The erosion hazard is moderate if this soil
is cultivated, and runoff is medium. The soil
has few limitations for most nonfarm uses. It
is used for general farm and truck crops and
for urban development. Capability unit Ile-1;
woodland suitability group lol.

MeC--Mentor silt loam, 6 to 12 percent
slopes. This sloping so1l 1s on low terraces.
Kreas are mostly long, narrow bands between
terrace levels or between terraces and flood
plains. A few blocky areas along shallow
drainageways have irregular slopes on inter-

fluves., Slopes are commonly only 100 to 200
feet long. Most areas range from 5 to 50 acres
in size. A profile of this soil differs from

the one described as representative of the
series in having a lighter colored surface
layer.

Included with this soil in mapping are nar-
row areas of steeper soils along drainageways
and near slope breaks. Also included are
small spots of less well-drained soils in nar-
row drainageways.

If this soil is used for row crops, the
erosion hazard is severe. Tilth is medium,
and runoff is rapid. The slope limits some
nonfarm uses. The soil is used mostly for
crops and pasture. Capability unit IIle-1;
woodland suitability group lol.

Moshannon Series

The Moshannon series consists of deep, well-
drained, nearly level soils on flood plains.
These soils formed in alluvium washed from up-
lands dominated by the reddish Upshur soils.
They are subject to flooding of short duration.

In a representative profile in a pasture,
the surface layer is reddish-brown silt loam
6 inches thick. The subsoil extends to a
depth of 38 inches. The upper 21 inches is
dark reddish-brown silt loam, and the lower 11
inches is reddish-brown silt loam. The sub-
stratum to a depth of 60 inches is reddish-
brown silt loam. .

Moshannon soils have moderate permeability.
They are easily worked. Natural fertility is
medium. The root zone is deep, and the avail-
able water capacity is high. Most of the acre-
age is flooded one or more times per year.

Most areas are used for crops or meadow.
Corn is the main crop.

Representative profile of Moshannon silt
loam, SE4NE% sec. 9, Belpre Township, T. Z N.,
R. 10 W., along Township Road 289, one-half
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mile northeast of junction with Township Road
97:

Ap--0 to 6 inches, reddish-brown (5YR 4/3) silt
loam; weak, medium, granular structure;
friable;icommon roots; slightly acid;
abrupt, smooth boundary.

B21--6 to 27 inches, dark reddish-brown (5YR
3/4) silt loam; weak, medium, subangular
blocky structure; friable; few roots;
medium acid; clear, smooth boundary.

B22--27 to 38 inches, reddish-brown (5YR 4/4)
silt loam; weak, medium, subangular
blocky structure; friable; few roots;
slightly acid; gradual, smooth boundary.

C--38 to 60 inches, reddish-brown (S5YR 4/3)
silt loam; massive; friable; slightly
acid.

The solum is 32 to 48 inches thick. Unless
limed, the B and C horizons are slightly or
medium acid. :

The Ap horizon has 5YR or 7.5YR hue, value
of 4 or 5, and chroma of 3 or 4. An undis-
turbed soil has a 1- to 2-inch, dark-colored
Al horizon and a 6- to 10-inch A2 horizon that
has a color range the same as in the Ap hori-
zon. The B horizon has 5YR or 2.5YR hue and
value and chroma of 3 to 5. It is silt loam or
light silty clay loam.

Moshannon soils are more reddish than Nolin,
Hartshorn,and Chagrin soils on the flood plain.
They are deeper than Hartshorn soils. Their
horizons are not so well defined as those of
Hackers soils, which are on nearby alluvial
fans and terraces.

Mp--Moshannon silt loam. This nearly level
s0il is on bottom land mostly along the larger
streams in the central and western parts of the
county. Most areas range from 50 to 500 acres
in size. -

Included with this soil in mapping are small
areas of somewhat poorly drained soils in aban-
doned stream channels and low spots in which
water is slower to drain. Most of the larger
wet spots are identified by spot symbols on
the soil map.

Tilth is medium, runoff is slow, and erosion
is not a hazard. This soil is subject to
flooding, which does not seriously interfere
with farming but severely limits nonfarm uses.

This soil is used mostly for crops, and it
can be cropped intensively. Corn is the prin-
cipal crop. Capability unit IIw-2; woodland
suitability group loZ.

Newark Series

The Newark series consists of deep, nearly
level soils that are somewhat poorly drained.
These soils formed in recent alluvium on flood
plains throughout the county.



In a representative profile in a cultivated
area, the surface layer is brown silt loam 6
inches thick. The subsoil extends to a depth
of 40 inches. The upper 3 inches is yellowish-
brown silt loam, the next 5 inches is brown
silt loam, and the lower 26 inches is light
brownish-gray silt loam. The substratum to a
depth of 60 inches is brown silt loam. Gray
and brown mottles occur throughout the profile.

The water table rises to near the surface
during wet seasons. Runoff is very slow, and
permeability is moderate. These soils are sub-
ject to flooding, mostly late in winter and
in spring or in summer as a result of thunder-
storms. The root zone is deep unless restrict-
ed by a seasonal high water table. Natural
fertility is medium, and the available water
capacity is high.

Most areas of Newark soils are in meadow or
permanent pasture. A few areas are in row
crops or are parts of areas under urban or in-
dustrial development.

Representative profile of Newark silt loam,
SE4NW4SWY sec. 22, Barlow Township, T. 3 N.,

R. 10 W., 300 feet northeast of Township Road
39, 100 feet west of stream:

Ap--0 to 6 inches, brown (10YR 5/3) silt loam;
many, fine, distinct, brown (7.5YR 4/4)
mottles; weak, very fine, granular struc-
ture; friable; many roots; medium acid;
abrupt, smooth boundary.

B21--6 to 9 inches, yellowish-brown (10YR 5/4)
silt loam; many, fine, distinct, brown
(7.5YR 4/4) mottles; weak, medium and
coarse, subangular blocky structure;
friable; common roots; medium acid;
smooth boundary.

B22--9 to 14 inches, brown (10YR 5/3) silt
loam; many, medium, distinct, brown
(7.5YR 4/4) and light brownish-gray (10YR
6/2) mottles; weak, medium, subangular
blocky structure; friable; few roots;
medium acid; gradual, smooth boundary.

B23g--14 to 40 inches, light brownish-gray
(2.5Y 6/2) silt loam; many, medium, dis-
tinct, dark yellowish-brown (10YR 4/4)
mottles; weak, medium, subangular blocky
structure; friable; slightly acid; gra-
dual, smooth boundary.

C--40 to 60 inches, brown (7.5YR 4/4) silt
loam; many, coarse, distinct, light
brownish-gray (10YR 6/2) mottles; massive;
friable; many dark-brown (7.5YR 3/2) iron
cemented zones; medium acid.

clear,

The solum is 20 to 40 inches thick. Unless
limed, the profile is medium acid to neutral
throughout. Depth to coarse sand and gravel
ranges from 4 to 10 feet.

The Ap horizon ranges from brown (10YR 5/3)
to dark grayish brown (10YR 4/2). An undis-
turbed soil has a dark-colored Al horizon 1 to
2 inches thick. The A2 horizon, 6 to 10 inches
thick, has value of 4 and chroma of 2 to 4.
The B horizon has hue of 10YR to 2.5Y, value
of 4 to 6, and chroma of 2 to 4. Some

stratification commonly occurs in places in the
lower horizons. In most areas the solum is
mainly silt loam or silty clay loam, but indi-
vidual horizons are loam.

Newark soils are more poorly drained than
Nolin and Huntington soils. They are better
drained than Melvin soils. They are not so
well defined as Peoga soils on low terraces.

Nn--Newark silt loam. This nearly level
soil is in depressions in flood plains. It
generally is next to the valley walls or ter-
races in slight depressions or abandoned stream
channels. It has a slightly depressional or
concave surface and receives seepage or runoff
from the adjacent slopes. It is ponded follow-
ing heavy rains. Most areas are long or oblong
in shape and range from about 5 to 50 acres in
size. Included in mapping are small areas of
poorly drained Melvin soils, which are wet most
of the year.

Wetness is a hazard. The soil has to be
artificially drained if used for crops. Flood-
ing and wetness limit its use for most purposes.
Runoff is slow or ponded, and erosion is not a
hazard. Capability unit IIw-1; woodland suita-
bility group 2wl.

Nolin Series

The Nolin series consists of deep, well-
drained, nearly level soils formed in recent
alluvium. These soils are on flood plains and
are subject to flooding.

In a representative profile in a cultivated
field, the surface layer is dark-brown silt loam
8 inches thick. The subsoil is dark yellowish-
brown heavy silt loam that extends to a depth
of 42 inches. The substratum to a depth of 60
inches is dark yellowish-brown heavy silt loam
mottlied with grayish brown.

Nolin soils are moderately permeable.
have a deep root zone and a high available
water capacity. The water table is below a
depth of 3 feet. Reaction is neutral to medium
acid. No lime is needed for most crops. Flood-
ing is of short duration and is generally not
damaging to crops. Natural fertility is high.

Nolin soils are used chiefly for general
farm crops and truck crops.

Representative profile of Nolin silt loam in
a cultivated field along the Muskingum River,
1.8 miles southeast of Coal Run and 300 feet
southwest of Ohio State Highway 60:

Ap--0 to 8 inches, dark-brown (10YR 3/3) heavy
silt loam, brown (10YR 4/3) when rubbed;
moderate, medium, granular structure;
friable; many roots; slightly acid;
abrupt, smooth boundary.

B21--8 to 34 inches, dark yellowish-brown (10YR
4/4) heavy silt loam; weak, medium, sub-
angular blocky structure; friable; com-
mon roots; many cocarse tubules; brown

They
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(10YR 4/3) organic coatings on all peds;
slightly acid; clear, smooth boundary.

B22--34 to 42 inches, dark yellowish-brown

. (10YR 4/4) heavy silt loam; weak, medium,
subangular blocky structure; friable;
few roots; thin, patchy, brown (10YR
5/3) coatings on peds; slightly acid;
gradual, smooth boundary.

C--42 to 60 inches, dark yellowish-brown (10YR
4/4) heavy silt loam; few, coarse, gray-
ish-brown (10YR 5/2) mottles; massive;
friable; slightly acid.

The solum is 40 to 50 inches thick. Unless
limed, it is medium acid to neutral throughout.
The Ap horizon is 3 to 5 in value and 2 or

3 in chroma in 10YR hue. An undisturbed soil
has a 1- to 3-inch, dark-colored Al horizon
and an A2 horizon that has value of 4 or 5 and
chroma of 3 or 4 in 10YR hue. If the soil is
rubbed, the value is higher than 3.5. The B
horizon is in hue of 10YR or 7.5YR, value of
4 or 5, and chroma of 3 or 4. It is silt loam
or light silty clay loam. In most areas the C
horizon is silt loam or light silty clay loam.
Other associated soils on the flood plain
are Chagrin, Tioga, Huntington, Moshannon,
Newark, Melvin, and Hartshorn soils. Nolin
soils have a thinner and lighter colored A hor-
izon than Huntington soils and are browner than
the reddish Moshannon soils. They contain more

silt and less sand than Chagrin and Tioga soils.

In contrast with Hartshorn soils, they are
deeper over bedrock. They are better drained
than nearby Newark and Melvin soils.

No--Nolin silt loam. This nearly level soil
is-on long meandering strips of bottom land.

In most places it occupies the entire flood
plain. In some it is adjacent to more poorly
drained soils. Areas range from 10 to 200
acres in size.

Included in mapping are small areas of the
somewhat poorly drained Newark soils. These
soils are commonly in slight depressions or
are in narrow bands adjacent to hillsides.

Tilth is good, runoff is slow, and erosion
is not a hazard. Flooding severely limits non-
farm uses. Most flooding is in winter and
early spring and is not a serious hazard for
farm crops.

This soil is used mostly for grain, hay, and
vegetables. It is suited to intensive crop-
ping. Capability unit IIw-2; woodland suita-
bility group lo2.

Otwell Series

The Otwell series consists of deep, gently
sloping to sloping, moderately well drained
soils on high terraces. These soils formed in
alluvial and lacustrine material deposited in
wide preglacial valleys and on some ridgetops.
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They occur in all parts of the county, but are
more common in the western part.

In a representative profile in a meadow, the
surface layer is brown silt loam 8 inches thick.
The subsoil extends to -a depth of 63 inches.
The upper 17 inches is yellowish-brown silt
loam mottled with grayish brown and strong
brown. The lower 38 inches is a hard, compact
fragipan. It is yellowish-brown silty clay
loam and loam that is mottled with gray and
yellowish brown. The substratum to a depth of
80 inches is yellowish-brown sandy loam mottled
with light gray.

The available water capacity is moderate,
and the root zone is moderately deep over the
fragipan. Permeability is moderate above the
fragipan, but slow in the pan. Internal drain-
age is restricted, and the water table is
perched above the pan. Tilth is medium,.
Natural fertility is medium.

Representative profile of Otwell silt loam,
2 to 6 percent slopes, Waterford Township,

3% miles west of Waterford, 25 feet north of
Township Road 103, and 125 feet east of junc-
tion with Township Road 104:

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

B21t--8 to 22 inches, yellowish-brown (10YR
5/6) silt loam; moderate, fine, angular
blocky structure; friable; common roots;
few fine and medium pores; thin, very
patchy, brown (7.5YR 4/4) clay films;
strongly acid; clear, wavy boundary.

B22t--22 to 25 inches, yellowish-brown (10YR
5/4) silt loam; common, medium, distinct,
grayish-brown (l10YR 5/2) and strong-brown
(7.5YR 5/6) mottles; moderate, medium,
angular blocky structure; friable; few
roots; few fine pores; thin, patchy,
brown (7.5YR 4/4) clay films,; common,
fine, black concretions; strongly acid;
clear, wavy boundary.

Bx1--25 to 45 inches, yellowish-brown (10YR
5/4) light silty clay loam;. many, coarse,
distinct, grayish-brown (10YR 5/2) mot-
tles and few, coarse, black stains; weak,
very coarse, prismatic structure parting
to moderate, fine, angular blocky; very
firm, brittle; few fine pores; thick,
patchy, brown (10YR 5/3) clay films;
patchy light brownish-gray (10YR 6/2)
silty coatings; few, coarse, black stains;
strongly acid; gradual, smooth boundary

Bx2--45 to 63 inches, yellowish-brown .(10YR
5/6) loam; many, coarse, distinct, gray
(10YR 5/1) and yellowish-brown (10YR 5/8)
mottles; weak, coarse, subangular blocky
structure; very firm, brittle; few fine
and medium pores; thin patchy brown (10YR
5/3) clay films; strongly acid; abrupt,
wavy boundary.

ITC--63 to 80 inches, yellowish-brown (10YR
5/6) sandy loam; many, coarse, distinct,
light-gray (10YR 7/2) mottles; massive;
10 percent small pebbles; medium acid.



The solum is 40 to 80 inches or more thick.
Unless limed, the upper part is very strongly
acid to medium acid, and the lower part is very
strongly acid to neutral. Depth to the fragi-
pan ranges from 20 to 32 inches.

The Ap horizon has 10YR hue, value of 4 or
S, and chroma of 2 to 4. An undisturbed pro-
file has a 1- to 3-inch, dark-colored Al hori-
zon and a 4- to 10-inch A2 horizon that has
value of 4 or 5 and chroma of 3 or 4. 1In some
places this soil has a Bl horizon. The B2t
horizon has 10YR or 7.5YR hue, value of 4 or 5,
and chroma of 3 to 6. It is silt loam or silty
clay loam. The Bx horizon is silty clay loam,
silt loam, or leocam. The B3 horizon, which
occurs in places, and the C horizon are stra-
tified. Pebbles make up less than 5 percent
of the solum. Most are weathered so that they
crush easily.

Otwell soils, formed in water-deposited mate-
rial, are deeper over bedrock than Zanesville
soils on nearby uplands. They have a fragipan,
which the Allegheny, Gallia, Licking, Vincent,
and Glenford scils on nearby terraces do not
have. They are coarser textured than Licking
and Vincent soils.

OtB--Otwell silt loam, 2 to 6 percent

slopes. This gently sloping soil is on high
terraces. Slopes are mainly smooth, but are

slightly convex near heads of drainageways and
at the edges of mapped areas. Areas range from
5 to 200 acres in size. Most are blocky and
irregular in shape, but some on ridge spurs are
long and narrow. A profile of this soil is

the one described as representative of the
series.

Included with this soil in mapping are small
areas of Allegheny, Licking, Gallia, and Vin-
cent soils and spots of somewhat poorly drained
soils. Allegheny and Gallia soils dry out more
readily than Otwell soils. Licking and Vincent
soils are more clayey and have poor tilth.

The erosion hazard is moderate, and runoff
is medium to slow. Tilth is generally good,
but a crust forms at the surface if the soil
is cultivated too often. The upper part tends
to remain wet for a few days after periods of
prolonged rainfall.

Almost all the acreage is used for general
farm crops. The soil is suited to this use.
Capability unit Ile-2; woodland suitability
group 3ol.

0tC--Otwell silt loam, 6 to 12 percent
slopes. This sloping soil 1s on high terraces.
Tt occurs on broad interfluves between shallow
drainageways that cross every few hundred feet.
Slopes are mostly convex. Areas are long and

irregular and range from 5 to 100 acres in size.

The larger areas are in the western part of the
county. A profile of this soil has a lighter
colored, thinner surface layer than the one de -
scribed as representative of the series. The

original surface layer has been mixed with
material from the upper part of the subsoil.
Included in mapping are small areas of somewhat
poorly drained soils, commonly near the center
of larger areas and at the heads of drainage-
ways. '

The erosion hazard is severe, tilth is me-
dium, and runoff is rapid if this soil is cul-
tivated. Slope and slow permeability limit
many urban and nonfarm uses.

This soil is mostly used for crops, but a
significant acreage is in pasture. It is suit-
ed to these uses. Capability unit IIle-3;
woodland suitability group 3o0l.

OvB--Otwell-Vincent silt loams, 2 to 6 per-
cent slopes. This gently sloping mapping unit
is on crests of high terraces, benches, and
ridgetops mantled with lacustrine material.
Slopes are even to complex and 300 to 700 feet
long. Areas are mostly blocky, but many are
long and rather narrow.

This unit is about 40 percent Otwell soil,
30 percent Vincent soil, and 30 percent includ-
ed soils. Otwell and Vincent soils occur in
such intricate patterns that it is not practi-
cal to map or manage them separately. Otwell
soils are generally at higher elevations near
the center of the areas. Vincent soils are in
saddles and shallow drainageways and along the
edge of the mapped areas.

Included with this unit in mapping are areas
of Allegheny and Licking soils and small areas
near the center of this unit of somewhat poorly
drained soils. Allegheny and Licking soils
require similar management to Otwell and Vin-
cent soils. If managed intensively, the some-
what poorly drained areas require tile drainage.

The erosion hazard is moderate, tilth is
medium, and runoff is medium in cultivated
areas. Slow permeability and the clayey tex-
ture of Vincent soils moderately limit nonfarm
uses.

Almost all the acreage is cropped. The soils
are suited to grain and hay crops. Capability
unit IIe-2; woodland suitability group 3ol.

OvC--0Otwell-Vincent silt loams, 6 to 12
percent slopes. This sloping mapping unit is
at the margins of high terraces, on benches,
and on ridgetops mantled with lacustrine mate-
rial. Slopes are even to slightly convex.
Areas range from 20 to 150 acres in size. They
are long and winding at the margins of terraces
and are cut by shallow drainageways. On ridge-
tops they are irregular and blocky.

This unit is about 40 percent Otwell soil,
30 percent Vincent soil, and 30 percent includ-
ed soils. Otwell soils are mainly at the high-
er elevations. Vincent soils are in lower
lying saddles, in shallow drainageways, and
at the margins of mapped areas. Both soils
occur in such an intricate pattern that it is
not practical to map or manage them separately.

Included with this unit in mapping are areas
of Licking and Allegheny soils, some areas of
somewhat poorly drained soils, and spots of
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severely eroded soils along drainageways. Al-
legheny and Licking soils are managed similarly
to Otwell and Vincent soils. The somewhat
poorly drained soils require drainage if they
are cropped. Special management to increase
fertility and prevent further erosion is needed
in severely eroded areas.

Runoff is rapid, and the -erosion hazard is
severe. Tilth is poor in cultivated areas.
The main limitations for nonfarm uses are slow
permeability and slope.

This unit is used intensively for crops. A
small acreage is pastured. Capability unit
IITe-3; woodland suitability group 3ol.

Peoga Series

The Peoga series consists of deep, poorly
drained soils formed in water-deposited mate-
rial. These are nearly level or depressional
soils on low terraces along the rivers and
large streams in the county.

In a representative profile in a cultivated
field, the surface layer is mottled dark gray-
ish-brown silt loam 9 inches thick. The sub-
soil extends to a depth of 63 inches. The
upper 38 inches is gray, light brownish-gray,
and grayish-brown light silty clay loam, and
the lower 16 inches is variegated light brown-
ish-gray silty clay loam and dark yellowish-
brown silt loam. The substratum to a depth of
93 inches is mottled yellowish-brown, strati-
fied silt loam and loam.

Permeability is slow. Peoga soils have a
high water table much of the year and are sub-
ject to frequent ponding. A few of the lower
lying areas are subject to occasional flooding.
The available water capacity is high. Because
of the high water table, the root zone is only
moderately deep. Tilth is poor. Natural fer-
tility is medium.

Peoga soils are used mostly for pasture. A
few areas are cultivated along with better
drained soils nearby.

Representative profile of Peoga silt loam in
a cultivated field, SE4NE4NEY% sec. 36, Newport
Township, T. 2 N., R. 7 W., 0.8 mile northeast
of junction with County Road 333 on County
Road 544, 400 feet east of road:

Ap--0 to 9 inches, dark grayish-brown (10YR
4/2) silt loam; many, fine, distinct,
brown (7.5YR 4/4) mottles; moderate, fine,
granular and moderate, fine, angular
blocky structure; friable; many roots;
very strongly acid; abrupt, smooth bound-

ary.

B21tg--9 to 13 inches, gray (10YR 5/1) light
silty clay loam; common, fine, distinct,
dark yellowish-brown (10YR 4/4) mottles;
weak, fine, prismatic structure parting
to weak, medium, subangular blocky; firm;
common Toots; common fine pores; thin,
continuous, gray (10YR 5/1) clay films;
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very strongly acid; abrupt, smooth bound-
ary.

B22tg--13 to 21 inches, light brownish-gray
(10YR 6/2) 1light silty clay loam; many,
medium, distinct, strong-brown (7.5YR
5/6) mottles; weak, fine, prismatic struc-
ture parting to weak, fine, subangular
blocky; firm; common roots; common medium
pores; thin, patchy, gray (10YR 6/1) clay
films and silty coatings in pores; common
dark concretions; very strongly acid;
clear, smooth boundary.

B23tg--21 to 47 inches, grayish-brown (10YR 5/2)
silty clay loam; many, medium, distinct,
dark yellowish-brown (10YR 4/4) mottles;
weak, medium, subangular blocky structure
parting to weak, fine, angular blocky;
firm; few roots; common medium pores;
thin, very patchy, grayish-brown (10YR
5/2) clay films in pores; patchy black
stains on ped faces; common, fine, dark
concretions; very strongly acid; gradual,
smooth boundary.

B3--47 to 63 inches, variegated light brownish-

gray (10YR 6/2) silty clay loam and dark

yellowish-brown (10YR 4/4) silt loam;
weak, fine, subangular blocky structure;
firm; thin, very patchy, grayish-brown

(10YR 5/2) clay films in pores, patchy

black stains on peds; common medium and

fine concretions; very strongly acid;
gradual, smooth boundary.

to 93 inches, yellowish-brown (10YR 5/4)

stratified silt loam and loam; many,

medium, distinct, light brownish-gray

(10YR 6/2) mottles; massive; friable;

very strongly acid.

C--63

The solum is 40 to 65 inches thick. It is
very strongly acid to medium acid. Depth to
bedrock ranges from 6 to more than 10 feet.

The Ap horizon has value of 4 or 5 and
chroma of 1 or 2 in 10YR hue. An undisturbed
s0il has a 1- to 3-inch, dark-colored Al hori-
zon and a 4- to 10-inch A2 horizon having
value of 4 to 6 and chroma of 1 or 2 in 10YR
hue. A thin Bl horizon occurs in places. The
Bt horizon has value of 4 to 6 and chroma of
1 or 2 in 10YR hue. In some places the B3
horizon is absent. In most areas the C horizon
is silt loam, light silty clay loam, or heavy
loam. Coarse fragments are generally absent
in the upper 40 inches, but thin layers of sand
and gravel are in some places below this depth.

Peoga soils are the poorly drained members
of the drainage sequence that includes the well
drained Mentor soils, the moderately well
drained Glenford soils, and the somewhat poorly
drained Taggart soils.

Peoga soils have a B2t horizon that is \
lacking in Melvin and Newark soils, which are
on flood plains., They have a coarser textured
B horizon than McGary soils, which are on low
terraces.

Pe--Peoga silt loam. This nearly level soil
is In depressional areas 5 to 50 acres in size.




The smaller areas are oval in shape. The
larger areas are long and narrow. Included in
mapping are small areas of dark-colored, very
poorly drained soils.

This soil is subject to frequent ponding. A
few low lying areas are occasionally flooded.
Erosion is not a hazard. Wetness is a severe
limitation for most farm and nonfarm uses.

This soil is used for crops, pasture, and
woodland. It is best suited as woodland, pas-
ture, and habitat for wetland wildlife. Most
areas provide good sites for dugout ponds. A
few small areas are in urban use. Capability
unit IIIw-1; woodland suitability group 3wl.

Sparta Series

The Sparta series consists of deep,
sandy, well-drained, nearly level to gently
sloping soils that have a dark surface layer.
These soils formed in thick deposits of wind-
or water-laid material. They are on low ter-
races that have a smooth, undulating surface.

In a representative profile in a cultivated
area, the surface layer is very dark grayish-
brown loamy sand 11 inches thick. The subsoil
is brown loamy sand that extends to a depth of

43 inches. The substratum to a depth of 90
inches is loose brown sand.

Sparta soils are very rapidly permeable,
have a low available water capacity, and have a
deep root zone. Natural fertility is medium.

These soils are used mostly for nursery
crops (fig. 9) and for urban and industrial
uses.

Representative profile of Sparta loamy sand,
0 to 6 percent slopes, in forest tree nursery
near Reno, 700 feet east of Ohio State Highway
7, 75 feet south of main nursery road, NW4NW4
SEY% sec. 8, Marietta Township, T. 2 N., R. 8 W.

Ap--0 to 11 inches, very dark grayish-brown
(10YR 3/2) loamy sand, (10YR 3/3) when
rubbed, (10YR 5/2) when dry; weak, fine,
granular structure; very friable; medium
acid; abrupt, smooth boundary.

B--11 to 43 inches, brown (7.5YR 4/4) loamy
sand; massive; very friable; very patchy
clay films bridging sand grains and on a
few pebbles in lower part; medium acid;
clear, smooth boundary.

C--43 to 90 inches, brown (10YR 5/3) sand;
single grained; loose; 15 percent pebbles;
medium acid.

The solum is 30 to 45 inches thick.
to bedrock is more than 6 feet.

Depth

Figure 9.--Productive forest nursery on Sparta soil.
special crops.

This soil is well suited to many kinds of
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The dark-colored A horizon is 10 to 15
inches thick. Unless limed, the soils are
medium to strongly acid throughout. The Ap or
Al horizon has hue of 10YR and 7.5YR, value of
2 or 3, and chroma of 1 or 2. The B horizon
has hue of 10YR or 7.5YR and value and chroma
of 4, 5, or 6. It is sand, fine sand, loamy
sand, or loamy fine sand. The C horizon has
hue of 10YR and 7.5YR, value of 4 to 6, and
chroma of 3 through 6.

The Sparta soils in this county have a
slightly thicker solum than Sparta soils else-
where, but this difference does not affect use
and management.

Sparta soils have a darker colored A horizon
than the nearby Lakin and Watertown soils.

SaB--Sparta loamy sand, 0 to 6 percent
slopes. This nearly Tevel to gently sloping
soil is smooth or gently undulating. Areas
range from 40 to 80 acres in size.

Included with this soil in mapping are small
areas having a light-colored surface layer and
areas in which the dark-colored surface layer
is only 5 to 9 inches thick. Also included are
gravelly soils that have a dark-colored surface
layer. These included soils require a higher
level of management than this Sparta soil.

Soil blowing is a moderate hazard in culti-
vated areas. Infiltration is rapid, runoff is

slow, and the hazard of water erosion is slight.

This soil has loose tilth and is subject to
drought. It is suited to irrigation. It has
no serious limitations for most nonfarm uses.

This soil is suited to nursery and truck
crops. Some areas are home and industrial
sites. Capability unit IIIs-1; woodland suita-
bility group 3sl.

Strip Mine Spoil

SM--Strip mine spoil, calcareous, is an the
tops and sides of ridges. It 1s a high wall
on the uphill side, graded spoil material on
narrow benches below and parallel to the high
wall, and very steep spoil on outer slopes
below the benches. On ridgetops it occurs as
broad areas of graded spoil and very steep
outer slopes. Slopes of this spoil are 100 to
600 feet long. Areas range from 30 to 150
acres in size.

This spoil is excavated rock and soil 5 to
20 feet thick. It is dominantly fine textured,
but in places is medium textured. The coarse
fraction consists of limestone, shale, silt-
stone, mudstone, and sandstone. The soil mate-
rial is yellowish brown, reddish brown, gray-
ish brown, and olive. It is about 25 percent
rock fragments. Reaction is neutral to mildly
alkaline. .

On the sides of ridges about 50 percent
is undulating and gently rolling and has slopes
of 2 to 12 percent, 15 percent is high walls,
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and 35 percent, on the downslope side, is very
steep and very stony spoil.

On ridgetops about 80 percent is graded
spoil. Slopes are undulating to gently rolling
and dominantly 2 to 12 percent. The outer
edges are very stony and very steep.

Included in mapping are small areas of toxic
spoil that commonly appears more yellowish
and moist on the surface. Also included are
deep gullies and many landslide scars on the
outer slopes. These areas have not been sta-
bilized and will not support good stands of
vegetation.

Tilth is poor.
moved, the erosion hazard is very severe.
off is very rapid on the outer slopes.

This spoil contains large masses of material
that is easy to manipulate. On stable ridge-
tops it can be graded and used as building
sites. Legumes, grasses, and trees grow in the
stable areas. Areas that have a good cover of
legumes and grasses can be used for grazing.
Capability unit and woodland suitability group
not assigned. '

If the plant cover is re-
Run-

SP--Strip mine spoil, acidic (toxic), is on
the tops and sides of ridges. It is a high
wall on the uphill side, graded spoil on narrow
benches below the high wall, and very steep
spoil on the downhill side. On ridgetops it
occurs as broad areas of graded spoil and very
steep slopes along the outer edge. Slopes are
100 to 500 feet long. On the outer edge there
are many deep gullies, large boulders, and
landslide scars. Areas on ridgetops are blocky;
those on the sides of ridges are long and nar-
row. All range from 5 to 150 acres in size.
About 40 percent of this spoil is very strongly
or extremely acid and is not toxic.

This spoil is broken rock and soil 5 to 20
feet thick. It is very stony and channery
loam or sandy loam and is dark grayish brown,
yellowish brown, brown, and olive brown. It
is about 35 to 60 percent sandstone fragments,
including many that are stone and boulder size.
Reaction is extremely acid; pH readings are
below 3.8,

On the sides of ridges, about 50 percent
is undulating and gently rolling and has slopes
of 2 to 12 percent, about 15 percent is high
walls, and 35 percent is very steep slopes
along the downslope side. On ridgetops about
80 percent is graded spoil. Most areas are
undulating to gently rolling and have slopes
of 2 to 12 percent. The rest is very steep
outer slopes. Where the spoil has been graded,
most of the larger stones and boulders have
been buried.

Included in mapping are small areas of coaly
spoil, mine waste, and bouldery areas.

This spoil is highly toxic and will not
support vegetation. The erosion hazard is very
severe, landslides are active, and large quan-
tities of sediment are being eroded and depos-
ited on adjacent lower slopes, bottom land,
and stream channels. Tilth is poor, and




runoff is very rapid. Stabilization and re-
vegetation of this spoil would be very diffi-
cult and costly. Capability unit. and woodland
suitability group not assigned.

Summitville Series

The Summitville series consists of deep,
well-drained soils on uplands. These soils
formed in mixed material weathered from shale,
siltstone, and sandstone.

In a representative profile in a wooded
area, the surface layer is very dark grayish-
brown silt loam 1 inch thick over 5 inches of
yellowish-brown silt loam. The subsoil, in se-
quence from the top, is 4 inches of brown silt
loam, 6 inches of strong-brown silty clay loam,
19 inches of reddish-brown channery silty clay
loam, and 6 inches of reddish-brown very chan-
nery silty clay loam. Fractured siltstone bed-
rock is at a depth of 41 inches.

Summitville soils have moderately slow per-
meability and a deep root zone. Tie available
water capacity is moderate. Natural fertility
is medium.

The steep and very steep soils are mostly
in woodland. The sloping and moderately steep
soils are mostly in crops and pasture.

Representative profile of Summitville silt
loam in an area of Gilpin-Summitville-Upshur
complex, 18 to 25 percent slopes, SELSW4SE4L
sec. 26, Grandview Township, T. 2 N., R. 5 W.,
400 feet northwest of the junction of County
Road 138 on Ohio State Highway 260, 150 feet
north of the road:

Al--0 to 1 inch, very dark grayish-brown
(10YR 3/2) silt loam; moderate, fine,
granular structure; very friable; many
roots; 5 percent sandstone fragments;
strongly acid; abrupt, smooth boundary.

A2--1 to 6 inches, yellowish-brown (10YR 5/4)
silt loam; weak, fine, subangular blocky
structure parting to weak, very fine,
granular; friable; many roots; 8 percent
sandstone fragments; strongly acid;
abrupt, smooth boundary.

B21t--6 to 10 inches, brown (7.5YR 5/4) silt
loam; moderate, fine, angular blocky
structure; friable; many roots; thin,
very patchy, reddish-brown (5YR 4/4)
clay films; 15 percent sandstone frag-
ments; very strongly acid; clear, smooth
boundary.

B22t--10 to 16 inches, strong-brown (7.5YR 5/6)
silty clay loam; moderate, fine, angular
blocky structure; friable; common roots;
thin, patchy, reddish-brown (5YR 5/4)
clay films; 15 percent sandstone .frag-
ments; very strongly acid; clear, smooth
boundary.

B23t--16 to 35 inches, reddish-brown (5YR 4/4)
channery silty clay loam; strong, medium,
angular blocky structure; firm; common

roots; thin, continuous, reddish-brown
(SYR 4/4) clay films; 20 percent sand-
stone fragments; many, fine, black stains
and concretions; thick, patchy, brown
(7.5YR 5/4) silty coatings on vertical
ped faces; very strongly acid; clear,
smooth boundary.

B3t--35 to 41 inches, reddish-brown (5YR 4/4)
very channery silty clay loam; weak, fine,
angular blocky structure; firm; thin,
continuous, reddish-brown (5YR 4/4) clay
films; 75 percent soft siltstone frag-
ments; strongly.acid; clear, smooth
boundary.

ITR--41 inches, fractured siltstone bedrock.

The solum ranges from 35 to 45 inches in

thickness. Depth to bedrock ranges from 3% to
6 feet. Unless limed, it is strongly to very

strongly acid in the upper part and very strong-
ly to slightly acid in the lower part. Coarse
fragments range from 5 to 10 percent in the up-
per part of the profile to 75 percent just above
the bedrock.

The Al horizon is 1 to 2 inches thick. It
has value of 2 or 3 and chroma of 1 to 3 in
10YR hue. The AZ horizon has value of 4 or 5
and chroma of 3 or 4 in 10YR and 7.5YR hue.

The Bt horizon is 2.5YR to 5YR hue; value is

4 or 5 and chroma is 4 to 6. In places the
upper part of the Bt horizon is 7.5YR hue.
Texture of the upper 10 to 15 inches of the Bt
horizon is heavy silt loam, clay loam, or light
silty clay loam. The lower part is silty clay
loam, silty clay, or clay. The underlying bed-
rock ranges from yellow siltstone or sandstone
to red clay shale.

Summitville soils are associated with Gilpin,
Upshur, and Hayter soils. They are deeper over
bedrock and are more reddish than Gilpin soils.
They have a coarser textured B horizon and con-
tain more coarse fragments than Upshur soils.
They are redder than Hayter soils and are shal-
lower over bedrock.

SuD--Summitville silt loam,

slopes. This moderately steep soil is on
enches, on side slopes, and in narrow bands on
foot slopes. Many benches are in cove posi-
tions. Slopes are mostly smooth to slightly
concave. Foot slopes and coves are cut by
shallow drainageways that are 200 to 400 feet
apart. Areas are mostly long and narrow, but
the larger ones are blocky. They range from 5
to 40 acres in size.

Included with this soil in mapping are small
areas of clayey Upshur and Vandalia soils,
which are difficult to plow. Also included are
small spots of somewhat poorly drained soils
below seep spots and along small drainageways.

Runoff is rapid, and the erosion hazard is
severe if this soil is used for grain crops.
The steep slope and susceptibility to slips
1limit the use of this soil for nonfarm purposes.

This soil is suited to crops and pasture and
is used for crops, pasture, and woodland. Many
areas formerly used for grain crops and later

10 to 20 percent
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abandoned have reverted to woodland. Coves
and benches commonly support good stands of
yellow-poplar. Capability unit IVe-1; wood-
land suitability group 3rl.

Taggart Series

The Taggart series consists of deep, some-
what poorly drained soils formed in alluvial
material on low terraces along major streams
in the county. These soils are nearly level
to depressional.

In a representative profile in a meadow,
the surface layer is dark grayish-brown silt
loam 8 inches thick. The subsurface layer is
5 inches of mottled grayish-brown silt loam.
The subsoil extends to a depth of 45 inches.
The upper 8 inches is mottled yellowish-brown
silt loam, and the lower 24 inches is mottled
light brownish-gray silty clay loam. The sub-
stratum to a depth of 60 inches is mottled
yellowish-brown silt loam.

Taggart soils have moderately slow permea-
bility and slow runoff. They commonly receive
runoff from higher adjacent slopes. If ade-
quately drained, they have a deep root zone.
The available water capacity is high, and
natural fertility is medium.

Most areas are used for crops and pasture,
but a few areas are under urban development.

Representative profile of Taggart silt loam,
0 to 2 percent slopes, in a meadow in Ludlow
Township, SW4SW4% sec. 4, T. 3 N., R. 6 W.

Ap--0 to 8 inches, dark grayish-brown (10YR
4/2) silt loam, grayish brown (10YR 5/2)
when rubbed; moderate, medium, granular
structure; friable; many roots; many
fine and medium pores; medium acid;
abrupt, smooth boundary.

A2--8 to 13 inches, grayish-brown (10YR 5/2)
silt loam; few, fine, distinct, yellow-
ish-brown (10YR 5/8) mottles; weak,
medium, platy structure; friable; many
roots; few fine pores; strongly acid;
clear, smooth boundary.

B21t--13 to 21 inches, yellowish-brown (10YR
5/4) heavy silt loam; common, medium,
distinct, grayish-brown (10YR 5/2) mot-
tles; weak, medium, subangular blocky
structure; firm; common roots; few fine
and medium pores; thin, patchy, brown
(10YR 5/3) clay films; strongly acid;
clear, -smooth boundary.

B22t--21 to 45 inches, light brownish-gray
(10YR 6/2) silty clay loam; common,
coarse, distinct, yellowish-brown (10YR
5/8) mottles; moderate, medium, subangu-
lar. blocky structure; firm; few roots;
few fine and medium pores; thin, patchy,
brown (10YR 5/3) clay films; strongly
acid; clear, smooth boundary.
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C--45 to 60 inches, yellowish-brown (10YR 5/4)
silt loam; common, medium, distinct,
grayish-browr (10YR 5/2) mottles; massive;
friable; strongly acid.

The solum is 40 to 60 inches thick. Unless
limed, it 1s strongly acid or very strongly
acid and the C horizon is strongly acid to
neutral.

The Ap horizon has hue of 10YR, value of 4
to 6, and chroma of 1 or 2. The A2 horizon is
silt loam or silty clay loam in hue of 10YR,
value of 5 or 6, and chroma of 1 or 2. The Bt
horizon is mainly silt loam or light silty clay
loam, but some parts are loam. Hue is 10YR
or 2.5Y, value is 5 or 6, and chroma is 2 to 4.
The C horizon is silt loam or loam.

Soils that are mapped adjacent to the some-
what poorly drained Taggart soils are the well
drained Mentor soils, the moderately well
drained Glenford soils, and the poorly drained
Peoga soils. Taggart soils are coarser tex-
tured than the nearby McGary soils.

TaA--Taggart silt loam, 0 to 2 percent
slopes. This nearly level soil is on terraces
that are fairly low but mainly above the flood
level. Individual areas range from 10 to 60
acres in size. Most are long and narrow. A
few are more blocky in shape.

Included with this soil in mapping are small
areas of poorly drained Peoga soils, which are
commonly in shallow depressions and in narrow
bands near foot slopes along valley sides.

Wetness is a moderate seasonal hazard if
this Taggart soil is used for farming. Sea-
sonal wetness limits many nonfarm uses. Ero-
sion is not a hazard. In some areas diversions
are needed to intercept water from adjacent
slopes. Capability unit IIw-1; woodland suita-
bility group 2w2.

Tioga Series

The Tioga series consists of deep, well-
drained, nearly level soils on flood plains.
These soils formed in recent alluvium that is
slightly acid or neutral in reaction.

In a representative profile in a cultivated
area, the surface layer is brown fine sandy
loam 10 inches thick. The subsoil extends to
a depth of 38 inches. The upper 10 inches 1is
dark yellowish-brown loam and loamy fine sand,
and the lower 18 inches is dark yellowish-brown
fine sandy loam. The substratum to a depth of
60 inches is dark yellowish-brown fine sandy
loam, loam, and loamy fine sand.

Tioga soils have moderately rapid permeabil-
ity. The root zone is deep, but the available
water capacity is moderate to low because of
the high sand content. Natural fertility is
medium. Tioga soils are subject to flooding.
Floods occur mainly in winter and spring.



Tioga soils are used mostly for row crops,
small grain, special crops, and hay. Corn is
the principal crop. The soils are well suited
to early season crops because they drain read-
ily and warm up quickly in spring. They are
well suited to irrigation.

Representative profile of Tioga fine sandy
loam, 2 miles northwest of Lowell in Adams
Township, 75 feet west of Township Road 32,
about 0.2 mile south of its junction with
Township Road 123:

Ap--0 to 10 inches, brown (10YR 4/3) fine
sandy loam; weak, very fine, granular
structure; friable; common roots; neutral;
abrupt, smooth boundary.

B21--10 to 20 inches, dark yellowish-brown
(10YR 4/4) loam and loamy fine sand;
weak, coarse, subangular blocky struc-
ture; friable; few roots; neutral; grad-
ual, smooth boundary.

B22--20 to 38 inches, dark yellowish-brown

(10YR 4/4) fine sandy loam; weak, coarse,

subangular blocky structure; friable;

few roots; neutral; ‘gradual, smoocth

boundary.

to 60 inches, layers of dark yellowish-

brown (10YR 4/4) fine sandy loam, loamy

fine sand, and light loam; massive; fri-
able; neutral. ’

C--38

The solum is 24 to 40 inches thick. Depth
to strongly contrasting material or bedrock is
more than 40 inches. Reaction is slightly acid
or neutral throughout. Coarse fragments are
few or absent.

The Ap horizon has 10YR hue, value of 3 to
5, and chroma of 3 or 4. An undisturbed pro-
file has a 1- to 2-inch dark-colored Al hori-
zon and a 5- to 12-inch A2 horizon that has
value of 4 or 5 and chroma of 3 or 4 in 10YR
hue. The B horizon has 10YR or 7.5YR hue,
value of 3 to 5, and chroma of 3 or 4. It is
dominantly fine sandy loam or loam, but some
parts are loamy sand. The C horizon has hue
of 10YR or 7.5YR, value of 3 to 5, and chroma
of 3 or 4. It is sandy loam, loamy sand, or
loam and in some areas is stratified.

The Tioga soils in Washington County have a
slightly higher soil reaction than Tioga soils
mapped elsewhere. This difference does not
alter their use or management.

Tioga soils are coarser textured than Cha-
grin and Nolin soils, which are on flood
plains.

Tg--Tioga fine sandy loam. This soil is
on flood plains mainly along the Muskingum and
Ohio Rivers. Slopes are mostly even, but
there are some swales. Areas range from about
5 to 30 acres in size. Most are long.

Included with this soil in mapping are a
few spots of somewhat poorly drained soils,
mostly in depressions where water accumulates
for short periods. Crop yields are lower in
these spots. Runoff is slow, and erosion is

not a hazard. Capability unit IIw-2; woodland
suitability group lo2.

Upshur Series

The Upshur series consists of deep, well-
drained, gently sloping to very steep soils
formed in material weathered from red clay
shale. These soils are on ridges, benches, and
side slopes in all parts of the county. They
are intermingled with Gilpin, Lowell, and Sum-
mitville soils and are mapped with those soils.

In a representative profile in a cultivated
area, the surface layer is reddish-brown silty
clay loam 6 inches thick. The subsoil to a
depth of 40 inches is reddish-brown and dark
reddish-brown silty clay and shaly silty clay
loam. The substratum is dark reddish-brown
very shaly silty clay loam. Dusky red shale
bedrock is at a depth of 50 inches.

Upshur soils have slow permeability, rapid
runoff, and a moderate available water capacity.
The root zone, which is restricted by the
clayey subsoil, is moderately deep. Tilth is
poor. Farming these soils requires careful
management. Unlimed soils are commonly very
strongly acid in the root zone. Natural fertil-
ity is medium. Steep soils are unstable and
subject to landslips. They tend to dry out
slowly and crack on the surface.

Representative profile of Upshur silty clay
loam, in an area of Gilpin-Summitville-Upshur
complex, 12 to 18 percent slopes, SW4SW4SW4
sec. 34, Lawrence Township, 20 feet east of
County Road 17 (see profile WS-25 under '"Labor-
atory Data'):

Ap--0 to 6 inches, reddish-brown (5YR 4/3)
silty clay loam; moderate, fine, angular
blocky structure; friable; many roots;
very strongly acid; abrupt, wavy boundary.

B21t--6 to 9 inches, reddish-brown (S5YR 4/4)
silty clay; moderate, fine and medium,
angular blocky structure; firm; common
roots; many fine pores; thin, continuous,
reddish-brown (5YR 4/3) clay films; very
strongly acid; clear, smooth boundary.

B22t--9 to 25 inches, reddish-brown (2.5YR 4/4)
silty clay; strong, medium, angular
blocky structure; firm; common roots;
common fine pores; thin, continuous, weak
red (10R 4/3) clay films; very strongly
acid; gradual, smooth boundary.

B23t--25 to 35 inches, dark reddish-brown
(2.5YR 3/4) silty clay; moderate, medium,
angular blocky structure; firm; few roots;
common fine pores; thin, continuous,
dusky red (10R 3/3) clay films; 5 percent
soft, dusky red (10R 3/3) shale chips;
very strongly acid; gradual, smooth
boundary.

B3t--35 to 40 inches, dark reddish-brown (2.5YR
3/4) shaly silty clay loam; weak, fine,
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subangular blocky structure; firm; few
roots; few fine pores; thin, patchy,
dusky red (10R 3/3) clay films; 20 per-
cent soft, dusky red (10YR 3/3) shale
chips; very strongly acid; clear, smooth
boundary.

C--40 to 50 inches, dark reddish-brown (2.5YR
3/4) very shaly silty clay loam; massive;
80 percent dusky red (10R 3/3) shale
chips; strongly acid; gradual, smooth
boundary.

R--50 inches,  dusky red (10R 3/3) shale.

The solum is 26 to 44 inches thick. It is
0 to 5 percent coarse fragments in the upper
part and 5 to 20 percent in the lower part.
Unless limed, it ranges from very strongly
acid to medium acid. The C horizon ranges from
strongly acid to neutral. Depth to bedrock
is 42 to 60 inches.

The A horizon is silty clay loam and clay.
The Ap horizon is 4 to 8 inches thick and has
value of 4 and chroma of 3 or 4 in 7.5YR and
S5YR hue. An undisturbed profile has a 1- to
2-inch, dark-colored Al horizon and an A2 hori-
zon the same color as the Ap horizon. The B
horizon is 5YR, 2.5YR, or 10R hue. Color
value and chroma are 3 to 4. The B2 horizon
is clay or silty clay. The C horizon has hue
of 10R to 5YR, value of 3 to 5, and chroma of
4 to 6.

Nearby are the Woodsfield, Keene, Summit-
ville, Belpre, and Elba soils on uplands; Vin-
cent soils on terraces; and Vandalia soilils on
colluvial foot slopes. Upshur soils have a
finer textured A horizon and upper part of the
B horizon than Woodsfield, Keene, and Summit-
ville soils. They are redder and more acid
than Elba soils. They are also redder than
Lowell soils and more acid than Belpre soils.
They are shallower over bedrock than Vincent
and Vandalia soils.

UpB--Upshur silty clay loam, 2 to 6 percent
slopes. This gently sloping soll 1s on narrow
ridgetops and spurs. Slopes are smooth and
convex and are less than 100 feet long. Areas
are oval in shape and 2 to 10 acres in size.
This soil has a profile similar to the one de-
scribed as representative of the series, but
the surface layer and the subsoil are a few
inches thicker.

Included in mapping are small areas of Sum-
mitville, Gilpin, and Woodsfield soils. These
included soils have a coarser textured surface
layer and are easier to cultivate than the
Upshur soil.

Runoff is medium and the erosion hazard is
moderate if this Upshur soil is cultivated.
Slopes are favorable for limited cultivation.
The high shrink-swell potential and the clayey
texture limit some nonfarm uses.

This soil .is used for crops, pasture, and
woodland. It is suited to these uses. Capa-
bility unit IIIe-3; woodland suitability group
3cl.
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UpC--Upshur silty clay loam, 6 to 12 per-
cent slopes. This sloping soill 1s on gently
rolling ridgetops and spurs and on the upper
parts of side slopes. Slopes are convex and
are cut by a few shallow drainageways about
400 to 800 feet apart. Areas are long and
winding on narrow ridgetops and on side slopes
and are blocky on the broader ridgetops. They
range from 5 to 60 acres in size.

Included in mapping are small areas of Woods-
field, Summitville, and Gilpin soils. These
included soils have a coarser textured surface
layer and are more easily managed for farming
than the Upshur soil.

This soil has poor tilth and is difficult to
manage for grain crops. It is well suited to
hay and pasture. The erosion hazard is severe
in cultivated areas. Runoff is rapid. The
slope, the high shrink-swell potential, the
clayey texture, and the slow permeability limit
the use of this soil for most nonfarm purposes.

This soil is used for crops and pasture. If
protected against excessive erosion, it is
suited to crops. Many small areas are idle and
are reverting to woodland. Capability unit
IITe-6; woodland suitability group 3cl.

UpD--Upshur silty clay loam, 12 to 18 per-
cent slopes. This moderately steep soll 1s on
rolling ridgetops, on upper side slopes and
benches, and in areas around the heads of
ravines. Slopes are mostly convex. Around the
heads of ravines and on side slopes, the soil
is cut by shallow drainageways every 200 to 300
feet. Areas are blocky on broad ridgetops and
around the heads of ravines and are long and
winding on side slopes and narrow ridgetops.
They range from 5 to 80 acres in size.

Included in mapping are small areas of Sum-
mitville, Gilpin, and Dekalb soils; small
areas on concave slopes of the deeper Vandalia
s0ils; a few spots where the soil 1is severely
eroded and has a reddish clayey surface layer;
and a few areas where shallow gullies have
formed. .

In cultivated areas the erosion hazard is
severe, tilth is poor, and runoff is very
rapid. The slope, the high shrink-swell poten-
tion, and the texture of this soil severely
limit its use for nonfarm purposes. The soil
is subject to landslides.

This soil is used for crops, pasture, and
woodland. It is suited to grasses. Many areas
of this soil are in fields of less sloping
soils and are cultivated along with those soils.
Capability unit IVe-5; woodland suitability
group 3c2.

UpE--Upshur silty clay loam, 18 to 25 per-
cent slopes. Thils steep soil 1s mainly on
upper Elgisides, on wide benches at midslope,
and in broad hilly areas. Slopes are mostly
convex, but in large areas around the heads of
ravines, they are concave. Areas are cut by
drainageways every 200 to 300 feet. They range




from 10 to 100 acres in size. Most are long
and winding, but the larger areas are broad and
irregular or somewhat blocky.

The Upshur soil makes up about 70 percent
of " this mapping unit. It is slightly shallow-
er over bedrock, but otherwise has a profile
similar to the one described as representative
of the series. Included in mapping are small
areas of Summitville and Gilpin soils, both of
which are easier to manage for farming than the
Upshur soil. Also included are areas of the
deeper Vandalia soils on benches and concave
slopes.

In cultivated areas the erosion hazard is
severe, tilth 1s poor, and runoff is very
rapid. The deep ravines cut fields into small
areas that are inconvenient for machinery. The
slope and the susceptibility to landslides
severely limit the use of this soil for nonfarm
purposes.

This soil is used for meadow and woodland
and is suited to both. A small grain crop can
be grown to reseed a long-term meadow. Capa-
bility unit VIe-2; woodland suitability group
3c2.

UrD3--Upshur clay, 12 to 18 percent slopes,
severely eroded. This moderately steep soil is
on upper side slopes, around the heads of ra-
vines, and on rolling ridgetops. It has been
severely eroded by intensive use. Slopes are
100 to 400 feet long. Areas range from 5 to 50
acres in size. The larger areas are blocky,
and the smaller ones on side slopes curving
around ridgetops are long and narrow.

This soil has a red clay surface layer. The
original surface layer has been removed by ero-
sion. In a few spots, weathered shale or silt-
stone bedrock is exposed. In most places, shal-
low rills and shallow gullies are numerous.

Included in mapping are a few areas of less
sloping soils and small areas of severely
eroded Summitville and Gilpin soils, In some
of these areas numerous sandstone fragments are
on the surface.

This soil is difficult to manage for farming.
The erosion hazard is severe if plant cover is
lacking. Tilth is poor, and runoff is very
rapid. Some areas are scarred by landslips.
Logging roads do not support traffic during wet
periods. The moderately steep slopes, the high
shrink-swell potential, the hazard of slips,
and the clayey texture of this soil severely
limit most farm and nonfarm uses.

This soil is used mostly for woodland and is
suited to this purpose. Large areas of idle
brushland are reverting to forest. In areas
that have been reforested, most of the gullies
have been healed by forest cover. Capability
unit VIe-2; woodland suitability group 3c2.

UrE3--Upshur clay, 18 to 25 percent slopes,
severely eroded. This steep soll 1s on upper
side slopes, around the heads of ravines, and
on hilly ridgetops. The surface is truncated
by erosion, and many gullies have formed.

Slopes are 300 to 900 feet long. Areas are
long and winding and blocky in shape and 10 to
30 acres in size.

This soil has a red clay surface layer. Ero-
sion has removed the original surface layer.
Spots of weathered shale and siltstone bedrock
are exposed, mostly in gullies. Fieldwork is
difficult.

Included in mapping are small areas of _
severely eroded Summitville, Gilpin, and Belpre
soils. Also included are small areas of moder-
ately eroded soils and a few rocky escarpments.

The erosion hazard is very severe where
plant cover is lacking. Tilth is poor, and run-
off is very rapid. The soil is subject to land-
slides. Logging roads do not support traffic
during wet periods. The steep slope, the haz-
ard of landslides, and the clayey texture of
this soil severely limit its use for nonfarm
purposes.

This soil is suited to trees. Idle areas
are brushy and are reverting to woodland. Most
of the gullied areas ‘are covered by pine forest,
and the gullies are no longer active. Capa-
bility unit VIIe-1; woodland suitability group
3c2.

UsF--Upshur-Gilpin complex, 25 to 35 percent
slopes. This very steep mapping unit occurs
throughout the county. Around the heads of
drainage basins and in some wide areas where
there is no bottom land, it covers the entire
basin between ridgetops. Slopes are mostly con-
vex and in most areas are cut by shallow drain-
ageways or deep ravines every 200 to 500 feet.
Areas range from 25 to 200 acres in size. Most
are very long and winding, but the larger ar-
eas, which include entire valleys, are blocky.

This mapping unit is about 50 percent Upshur
soil and 20 percent Gilpin soil. These soils
occur as alternating bands and consequently
were not mapped separately. They are slightly
shallower over bedrock than is typical and also
contain more stone fragments. Included in map-
ping are areas of Summitville and Vandalia
soils and small areas of very stony and severely
eroded soils.

The erosion hazard is severe if the soil is
bare of vegetation. Tilth is poor and runoff
is very rapid. The Upshur soil and the includ-
ed Vandalia soil are subject to landslides.
Smooth slopes can be managed for pasture, but
the very steep and rough slopes severely limit
most farm and nonfarm uses.

Most areas are used for woodland and pasture.
Much of the acreage formerly cultivated, but
now abandoned, is reverting to brush and wood-
land.

Wooded areas on southern exposures are pre-
dominantly white oak, lesser amounts of black
oak, and scattered hickory. Northern exposures
are also dominated by white oak, but have more
black oak and scattered chestnut oak, hickory,
and other trees requiring only a medium amount
of moisture. Capability unit VIe-3; woodland
suitability group 3c2.
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UsF3--Upshur-Gilpin complex, 25 to 35 per-
cent slopes, severely eroded. This mapping
unit 1s on upper side slopes and around the
heads of ravines. Slopes are concave and con-
vex and are truncated by erosion and gullied.
Most areas range from 5 to 40 acres in size.
Large areas are broad and irregular in shape.
Small areas are long and narrow.

This mapping unit is about 50 percent Upshur
soil and 20 percent Gilpin soil. These soils
occur as alternating bands and were not mapped
separately. DBoth have a thinner surface layer
than is typical. In most areas the Upshur soil
has a red clay surface layer, and weathered
shale and siltstone bedrock is exposed in the
gullies. Included in mapping are small areas
of Summitville, Belpre, and Vandalia soils.

This mapping unit is very difficult to
manage for farming. The erosion hazard is very
severe if vegetative cover is lacking. Tilth
is poor, and runoff is very rapid. In most
areas the fertility level is very low.

This mapping unit is subject to landslides,
especially in the Upshur and Vandalia areas.
Logging roads do not support traffic during wet
periods. The very steep slopes, the suscepti-
bility to landslides, and the clayey texture
severely limit this mapping unit for most non-
farm uses.

This mapping unit is suited to trees and is
dominantly wooded, chiefly with Virginia pine,
which is marketed for pulpwood. Some pine,
such as pitch and shortleaf, grows to sawlog
size. Idle areas are in weeds, brush, Virginia
pine, and other yellow pines that have seeded
naturally. Most gullies are covered by pine
forest and are no longer active. Capability
unit VITIe-2; woodland suitability group 3c2.

UTG--Upshur association, very stony, 25 to
70 percent slopes. This very steep mapping
unit iIs on hillsides. In places it occurs as
a band around hillsides and is bordered above
and below by less steep soils. In other places
it occupies the entire hillside and the gorges.
The surface is uneven, has many large stones
and boulders, and is cut by several drainage-
ways. Near drainage heads there are deep ra-
vines. Areas are mostly long and winding and
range from 50 to 1,000 acres in size. The Up-
shur soil is about 12 inches thinner over bed-
rock than is typical.

This mapping unit is about 55 percent Upshur
and other fine textured soils and 30 percent
Gilpin, Dekalb, and Summitville soils. Includ-
ed in mapping are very narrow areas of bottom
land, rock cliffs, and small areas of Vanda-
lia and Hayter soils. Gilpin and Dekalb soils
commonly are on the steeper parts of uneven
slopes and near rock outcrop. The deep Vanda-
lia and Hayter soils are in narrow bands on
foot slopes.

The erosion hazard is very severe if the
plant cover is removed. Runoff is very rapid.
Landslides are a hazard. The stoniness, steep-
ness of slope, and hazard of landslides limit
most nonfarm uses.
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This mapping unit is suited to trees. Most
of the acreage is wooded. All exposures are
dominated by black oak and have lesser amounts
of sugar maple, white oak, and hickory. Capa-
bility unit VIIs-1; woodland suitability grour
3x1.

Urban Land

UX--Urban land consists of areas under com-
mercial and industrial development. It is
more than 50 percent buildings, parking lots,
roads, streets, and industrial sites. The rest
has been disturbed by cutting and by filling
with soil or nonsoil material. Nonsoil fill
commonly consists of stone, gravel, brick, cin-
ders, industrial waste, and trash. The surface
is generally filled or gradad to nearly level
or to gentle slopes. Most of the drainage is
carried by sewers. Capability unit and wood-
land suitability group not assigned.

Vandalia Series

The Vandalia series consists of deep, slop-
ing to very steep, well-drained soils on foot
slopes and benches below very steep soils. Van-
dalia soils formed in thick colluvial deposits
of mixed soil and rock material.

In a representative profile in a pasture,
the surface layer is brown silty clay loam 4
inches thick. The subsurface layer is 9 inches
of reddish-brown silty clay loam. The subsoil
extends to a depth of 57 inches. The upper 17
inches is reddish-brown and dark reddish-brown
silty clay; the lower 27 inches is dark reddish-
brown and dusky red channery silty clay. The
substratum to a depth of 83 inches is dark red-
dish-brown channery silty clay.

Vandalia soils have a deep root zone, a mod-
erate available water capacity, and medium
natural fertility. They have slow permeability
and dry out slowly in spring. They receive
runoff and seepage from higher adjacent slopes.
They are subject to landslips, particularly
during prolonged or seasonal wet periods. Crops
respond well to lime and fertilizer.

Vandalia soils are wooded and pastured. A
small acreage is cropped (fig. 10).

Representative profile of Vandalia silty
clay loam, 18 to 25 percent slopes, 300 feet
north of Ohio State Highway 7, SE4SE% sec. 1,
of Marietta Township, T. 2 N., R. 8 W. (see
profile WS-14 under ''Laboratory Data'):

Ap--0 to 4 inches, brown (7.5YR 4/2) silty clay
loam; moderate, fine, granular structure;
friable; many fine and medium roots;
many fine and medium pores; 5 percent
siltstone fragments; slightly acid;
abrupt, smooth boundary.



Figure 10.--Sloping Vandalia soil is well suited to hay.
unstable nature of the soil.

A2--4 to 13 inches, reddish-brown (S5YR 4/3)
silty clay loam; moderate, medium, sub-
angular blocky structure; friable; com-
mon fine and medium roots; 5 percent
siltstone fragments; medium acid; clear,
smooth boundary.

B21t--13 to 22 inches, reddish-brown (2.S5YR
4/4) silty clay; moderate, medium, angu-
lar blocky structure; firm; few roots;
common fine and medium pores; thin, con-
tinuous, reddish-brown (2.5YR 4/4) clay
films on horizontal and vertical ped
faces; 5 percent siltstone fragments;
very strongly acid; gradual, smooth
boundary.

B22t--22 to 30 inches, dark reddish-brown
(2.5YR 3/4) silty clay; weak, medium,
subangular blocky structure; firm; com-
mon fine and medium pores; thin, contin-
uous, reddish-brown (2.5YR 4/4) clay
films; 5 percent siltstone fragments;
very strongly acid; clear, smooth bound-
ary.

B31t--30 to 48 inches, dark reddish-brown
(2.5YR 3/4) channery silty clay; weak,

The hummocky surface is evidence of the

coarse, subangular blocky structure;

firm; few fine and medium pores; thin,
patchy, reddish-brown (2.5YR 4/4) clay
films; 15 percent siltstone fragments;
strongly acid; clear, smooth boundary.

B32t--48 to 57 inches, dusky red (10R 3/3)
channery silty clay; moderate, medium,
subangular blocky structure; firm; few
fine pcres; thin, patchy, dark reddish-
brown (2.5YR 3/4) clay films; 15 percent
siltstone fragments; neutral; gradual,
smooth boundary.

C--57 to 83 inches, dark reddish-brown (2.5YR
3/4) channery silty clay; massive; firm;
thin, very patchy, dark reddish-brown
(2.5YR 3/4) clay films; 40 percent silt-
stone and shale fragments; neutral.

The solum is 40 to 70 inches thick. It is
5 to 35 percent coarse material. Depth to bed-
rock ranges from 7 to more than 30 feet. The
B2t horizon is very strongly acid to medium
acid, and the B3t horizon is strongly acid to
neutral.
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The Ap horizon has hue of 7.5YR and 10YR,
value of 3 or 4, and chroma of 2 or 3. If the
soil is rubbed, value is more than 3.5. An
undisturbed profile has a 1- to 3-inch, dark-
colored Al horizon underlain by an A2 horizon
that has hue of 7.5YR or 5YR, value of 4 or 5,
and chroma of 3 or 4.

The Bt and C horizons are of S5YR, 2.5YR,
and 10R hue, value of 3 or 4, and chroma of 3
or 4. The Bt horizon is heavy silty clay loam,
clay loam, and either silty clay or channery
silty clay. The C horizon is heavy silty clay
loam, clay loam, and clay. It is 15 to 45 per-
cent coarse fragments.

Vandalia soils are similar to Broockside and
Hayter soils on colluvial benches and slopes.
They are near Hackers, Upshur, and Vincent
soils. They are redder than Brookside and Hay-
ter soils and are finer textured than Hayter
soils. Also they are finer textured than
Hackers soils, which are on low terraces. They
are deeper than Upshur soils, which are on up-
lands, and contain more fragments than Vincent
soils, which are on nearby terraces.

VaC--Vandalia silty clay loam, 6 to 12 per-
cent slopes. This sloping soil 1s on colluvial
benches Eelow steep soils on uplands. Slopes
are mostly convex. Some are hummocky as a
result of small landslips. Most areas are cut
by a few shallow drainageways. All are long
and winding and 5 to 20 acres in size.

Included with this soil in mapping are wet
spots, areas of stony soils, and narrow bottom
lands occupied by Hartshorn and Moshannon
soils. The wet spots and stony areas limit
fieldwork.

Most areas receive some runoff from:adjacent
higher slopes. The erosion hazard is severe
if the soil is cultivated. Runoff is rapid.
Slow permeability and the hazard of landslips
are limitations for most nonfarm uses.

This soil is used for crops and pasture. In
most areas it is suited to these purposes.
Capability unit IIIe-6; woodland suitability
group 2cl.

VaD--Vandalia silty clay loam, 12 to 18 per-
cent slopes. This moderately steep soil is on
colTuvial benches or foot slopes below very
steep soils on hillsides. It is dissected by
shallow drainageways at intervals of 300 to 500
feet. Slopes are generally concave and hum-
mocky. Landslips are in some areas. Areas are
long and winding along valley sides and are
blocky where they extend across colluvium-
filled valleys. They are 5 to 40 acres in
size.

Included with this soil in mapping are small
areas of well drained Brookside soils; areas
where the surface layer is loamy; wet spots;
areas where slopes are narrow and very steep;
and areas where stones and boulders are on the
surface. The spots of Brookside soil are
slightly more productive than the Vandalia
soil. Stones, irregular slopes, and wet spots
make management difficult.
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The erosion hazard is very severe if this
soil is cultivated. Runoff is rapid. The mod-
erately steep slopes, the high shrink-swell
potential, and the susceptibility to landslips
limit the use of this soil for most nonfarm
purposes.

This soil is best suited to grass crops and
trees. Most of the acreage is used for this
purpose. Areas that have a uniform, nonstony
surface are suitable for cultivation. Capabil-
ity unit IVe-5; woodland suitability group 2c2.

VaE--Vandalia silty clay loam, 18 to 25 per-
cent slopes. This steep soill 1s on colluvial
benches and foot slopes along stream valleys
and below very steep soils on valley sides.
Slopes are mostly irregular as—a-result of small
landslips and shallow drainageways. In places
stones and a few boulders are on the surface.
Areas are commonly long and narrow and are 10
to 60 acres in size. The soil has the profile
described as representative of the series.

Included in mapping are small areas of bot-
tom land, seep spots, gullied land, and spots
of Brookside soils. Brookside soils are more
productive than the Vandalia soil. Active land-
slips and gullied areas are identified by spot
symbols on the soil map.

The erosion hazard is very severe if the
plant cover is removed. Runoff is very rapid.
Landslips, steep slopes, the clayey texture,
and slow permeability limit most nonfarm uses.

This soil is suited to pasture and trees.
Many areas are wooded. Stands are chiefly
sugar maple, sycamore, and yellow-poplar, and
scattered oak and hickory. Capability unit
VIe-2; woodland suitability group 2c2.

VaF--Vandalia silty clay loam, 25 to 35 per-
cent slopes. This very steep soil is on collu-
vial benches, on foot slopes, and on large
dissected colluvial deposits in valleys. Slopes
are irregular, are bouldery in places, and
are dissected by drainageways and ravines. Areas
are commonly long and winding and 10 to 100
acres in size., Except for a thinner surface
layer and a higher content of rock fragments,
this soil has a profile similar to the one de-
scribed as representative of the series.

Included in mapping are spots of the coarser
textured Hayter soils, stony soils, and bedrock
outcrop. Stones, boulders, and very steep and
uneven slopes limit pasture management.

If the plant cover is removed, the erosion
hazard is very severe, runoff is very rapid,
and tilth is poor. The soil is highly unstable,
and the hazard of landslips is very severe. The
very steep slope, the clayey texture, and the
poor stability severely limit most nonfarm uses.

This soil is suited to woodland and pasture.
Wooded areas are dominantly sugar maple, yellow-
poplar, and sycamore, and scattered oak and
hickory. Capability unit VIe-3; woodland suita-
bility group 2c2.




Vincent Series

The Vincent series consists of deep, well-
drained, gently sloping to moderately steep
soils on old stream terraces that are about
150 to 300 feet above present streams. Vincent
soils formed in lacustrine material.

In a representative profile in a cultivated
field, the surface layer is brown silt loam 8
inches thick. The subsoil extends to a depth
of 54 inches. The upper 5 inches is brown
silty clay loam; the lower 41 inches is red-
dish-brown and dark reddish-brown silty clay
loam and silty clay. The underlying material
is dark reddish-brown silty clay to a depth
of 74 inches and red silty clay lcam to a depth
of 104 inches.

Vincent soils have a high available water
capacity, medium natural fertility, and a deep
root zone. They have slow permeability and
tend to dry out slowly in spring.

Vincent soils are used chiefly for crops and
pasture. A few areas are wooded.

Representative profile of Vincent silt loam,
2 to 6 percent slopes, in a cultivated field,
NE%NW4%SW4% sec. 3, Barlow Township, T. 3 N., R.
10 W., 300 feet east of farm lane and 1,000
feet south of U.S. Route 50A:

Ap--0 to 8 inches, brown'(7.5YR 4/2) heavy
silt loam; weak, medium, granular struc-
ture; friable; many roots; neutral;
abrupt, smooth boundary.

B21t--8 to 13 inches, brown (7.5YR 5/4) silty
clay loam; moderate, fine, angular
blocky structure; friable; many fine
roots; few fine and medium pores; thin,
patchy, dark-brown (7.5YR 4/4) clay
films; very strongly acid; clear, wavy
boundary.

IIB22t--13 to 23 inches, reddish-brown (5YR
4/4) heavy silty clay loam; moderate,
fine and medium, angular blocky structure;
firm; common fine roots; few fine pores;
thin, patchy, reddish-brown (5YR 4/3)
clay films; medium, patchy, light brown
(7.5YR 6/4) silt coatings on vertical
ped faces; very strongly acid; gradual,
smooth boundary.

IIB23t--23 to 34 inches, reddish-brown (2.5YR
4/4) silty clay; weak, coarse, prismatic
structure parting to strong, medium,
angular blocky; firm; common fine roots;
few fine pores; medium, continuous, weak
red (2.5YR 4/2) clay films; strongly
acid; gradual, smooth boundary.

IIB24t--34 to 46 inches, reddish-brown (2.5YR
4/4) silty clay; weak, coarse, prismatic
structure parting to moderate, medium,
angular blocky; firm; few fine pores;
medium, continuous, weak red (2.5YR 4/2)
clay films; slightly acid; abrupt, wavy
boundary.

IIB3--46 to 54 inches, dark reddish-brown
(2.5YR 3/4) silty clay loam; very weak,

coarse, subangular blocky structure;
firm; few fine pores; medium, patchy,
reddish-brown (2.5YR 4/4) clay films;
common, fine, black concretions; slightly
acid; clear, smooth boundary.

ITIC1--54 to 74 inches, dark reddish-brown
(2.5YR 3/4) silty clay; massive; firm;

%- to %-inch pockets of reddish-brown
(5YR 5/4) calcareous material at 60 to 74
inches; mildly alkaline; gradual, smooth
boundary.

I1C2--74 to 104 inches, red (2.5YR 5/6) heavy
silty clay loam; common, medium, distinct,
yellowish-brown (10YR 5/4) mottles; mas-
sive; firm; common, fine, black concre-
tions; mildly alkaline.

It is
Depth
Un-

The solum is 40 to 70 inches thick.
free or nearly free of coarse fragments.
to bedrock is 6 feet to more than 10 feet.
less limed, the A and Bt horizons are very
strongly acid to slightly acid. The B3 horizon
is strongly acid to neutral, and the C horizon
is neutral to mildly alkaline.

The Ap horizon has value of 4 or 5 and
chroma of 2 to 4 in 7.5YR and 10YR hue. An
undisturbed profile has a 1- to 6-inch Al hori-
zon that is 10YR or 7.5YR hue, has value of 3
or 4, and chroma of 1 to 3. The A2 horizon is
4 to 8 inches thick in unplowed areas and is
7.5YR or 10YR hue, value of 4 or 5, and chroma
of 3 or 4. 1In areas having a thin silt cap,
the upper part of the B horizon is 10YR or 7.5YR
hue, value of 4 or 5, and chroma of 4 to 6.

It is light silty clay loam or silt lcam. The
B2t horizon is hue of 5YR or 2.5YR, value of 4
or 5, and chroma of 4 to 6. It is silty clay
loam, silty clay, or clay. The C horizon is
laminated lacustrine sediments of silty clay,
silty clay loam, and clay.

Closely associated are Gallia, Licking, Ot-
well, Upshur, Vandalia, and Woodsfield soils.
Vincent soils are finer textured than Gallia
and Otwell soils. Also, they differ from Ot-
well soils in not having a fragipan. They are .
redder than Licking soils, are deeper over bed-
rock than Woodsfield and Upshur soils, and con-
tain fewer coarse fragments than Vandalia soils.

VtB--Vincent silt loam, 2 to 6 percent

slopes. This gently sloping soil 1s on wide
enches on high terraces. Slopes are gently
undulating and predominantly convex. Areas
are somewhat irregular in shape, but mostly
long and winding. They range from 5 to 80
acres in size.

This soil has the profile described as rep-
resentative of the series. Included in mapping
are small areas of Allegheny, Gallia, and Ot-
well soils and some areas where the subsoil is
less clayey than is typical.

The erosion hazard is moderate if this soil
is cultivated. Runoff is medium. A high
shrink-swell potential and slow permeability
limit most nonfarm uses.
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Most of the acreage is cropped. A small
acreage 1s pastured or wooded. The soil is
suited to these uses. Capability unit Ile-3;
woodland suitability group 2cl.

VtC--Vincent silt loam, 6 to 12 percent
slopes. This sloping soil is on high terraces,
some of which are on ridgetops. Slopes are
slightly convex. Shallow drainageways commonly
begin near the outer edge of mapped areas of
this soil and are 200 to 700 feet apart. Areas
are irregular and range from about 5 to 150
acres in size. The larger areas are long and
winding. The smaller areas are rectangular or
blocky.

Included in mapping are spots of the coarser
textured Allegheny and Gallia soils, small
areas of gently sloping soil near the center
of ridgetops, narrow bands of moderately steep
soil along drainageways, and areas where the
soil is moderately eroded.

The erosion hazard is severe if this soil is
cultivated. The slope and the slow permeabil-
ity 1imit many nonfarm uses.

Most of the acreage is cropped. A smaller
acreage is used for pasture. If well managed,
this soil is suited to crops. Capability unit
I1Ie-6; woodland suitability group 2cl.

VtD--Vincent silt loam, 12 to 18 percent
slopes. This moderately steep soil is on the
Sides of high terraces, on benches, and on dis-
sected slopes and low rounded knolls. Shallow
drainageways commonly occur at intervals of 100
to 300 feet. Between the drainageways, slopes
are convex. Areas range from about 5 to 120
acres in size. The benches are long and wind-
ing; other areas are irregular or blocky.

Included in mapping are spots of Gallia,
Allegheny, and Upshur soils. The Gallia and
Allegheny soils are more easily tilled than the
Vincent soils. The Upshur soil has a clayey
surface layer and is more difficult to till.

If this.soil is cultivated, runoff is very
rapid and the erosion hazard is severe. The
slope and the slow permeability limit many non-
farm uses.

This soil is used for crops and pasture. It
is suited to pasture, hay, and limited crop-
ping. Capability unit IVe-5; woodland suita-
bility group 2c2.

Watertown Series

The Watertown series consists of deep, near-
ly level to sloping, well-drained scils. These
soils formed in sandy glacial outwash on low
terraces along the Ohio and Muskingum Rivers.

In a representative profile in a cultivated
field, the surface layer is dark-brown sandy
loam 13 inches thick. The subsoil extends to
a depth of 44 inches. The upper 22 inches is
brown loamy coarse sand; the lower 9 inches
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is brown very gravelly loamy sand. The under-
lying material is dark yellowish-brown very
gravelly and gravelly coarse sand to a depth
of 84 inches and yellowish-brown sand to a
depth of 110 inches.

Watertown soils have rapid permeability and
slow runoff. They have a deep root zone, but
the available water capacity is low. Natural
fertility is medium, and tilth is good. The
soils warm up early in spring and are suited
to early season specialized crops.

About a third of the acreage of Watertown
soils provides sites for urban development,
particularly in the Belpre and Beverly area.
The rest is used chiefly for grain and vege-
table crops.

Representative profile of Watertown sandy
loam, 0 to 2 percent slopes, in a cultivated
field in Waterford Township, 200 feet north of
barn at junction of. Township Roads 32 and 104,
4 miles northwest of Beverly (see profile WS-17
under "Laboratory Data'): :

Ap--0 to 13 inches, dark-brown (10YR 4/3)
sandy loam; weak, coarse,  angular
blocky structure parting to weak, very
fine, granular; friable; many roots; com-
mon coarse to fine pores; dark brown
(7.5YR 3/4) coatings on granular surfaces;
1 percent small pebbles; neutral; abrupt,
wavy boundary.

B21t--13 to 22 inches, brown (7.5YR 4/4) loamy
coarse sand; weak, very coarse, angular
blocky structure parting to very weak,
medium, subangular blocky; friable, hard;
common roots; many, medium, fine pores;
strong clay bridging between sand grains;
3 percent small pebbles; slightly acid;
gradual, smooth boundary.

B22t--22 to 35 inches, brown (7.5YR 4/4) loamy
coarse sand; very weak, coarse, subangu-
lar blocky structure; very friable, hard;
few roots; weak clay bridging between
sand grains; 5 percent small pebbles;
medium acid; clear, smooth boundary.

IIB3--35 to 44 inches, brown (7.5YR 4/4) very
gravelly loamy sand; weak, very coarse
and medium, subangular blocky structure;
loose when moist, hard when dry; few
roots; weak clay bridging between sand
grains; 50 percent small pebbles; medium
acid; abrupt, smooth boundary.

IIC1l--44 to 61 inches, dark yellowish-brown
(10YR 4/4) very gravelly coarse sand;
single grained; loose; 50 percent small
pebbles; medium acid; abrupt, smooth
boundary.

IIC2--61 to 84 inches, dark yellowish-brown
(10YR 4/4) gravelly coarse sand; single
grained; loose; about 20 percent small
pebbles; slightly acid; abrupt, smooth
boundary.

I1IC3--84 to 110 inches, yellowish-brown (10YR
5/4) sand with irregular-sized and ir-
regular-shaped chunks of brown (7.5YR
4/4) sand; single grained; loose; slight-
ly acid.



The solum is 25 to 60 inches thick. Unless
limed, it ranges from strongly acid to slightly
acid. It is 0 to 50 percent pebbles in the
upper part and 0 to 75 percent in the lower
part and in the C horizon. An undisturbed pro-
file has a 1- to 3-inch, dark-colored Al hori-
zon. The A horizon ranges from sandy loam to
gravelly loamy sand. The Ap horizon is 10YR
hue, value of 4 or 5, and chroma of 2 or 3. If
the soil is rubbed, value is 4 or 5 and chroma
is 3 or 4. The B2t horizon ranges from gravel-
ly loamy sand to sandy loam. The sandy loam
layer, if it occurs, is thin. The B2t horizon
is 10YR to 7.5YR hue, value of 4 and 5, and
chroma of 3 or 4. The B3 horizon is sand or
loamy sand and in places is gravelly or very
gravelly. It is 10YR to 7.5YR hue, value of
4 or 5, and chroma of 3 to 5. The C horizon
ranges from loamy sand to very gravelly sand.
It is 10YR or 7.5YR hue, value of 4 or 5, and
chroma of 3 or 4.

Similar soils on terraces are Chili, Conot-
ton, Mentor, Sparta, and Wheeling soils. Water-
town soils contain more sand than any of those
soils except Sparta soils. They have a lighter
colored A horizon than Sparta soils.

WaB--Watertown gravelly loamy sand, 2 to 6
percent slopes. This gently sloping soil is
on terraces. In most areas slopes are smooth
and uniform. Except for a gravelly surface
layer and subsoil, this soil has a profile sim-
ilar to the one described as representative of
the series. Included in mapping are small
areas of Watertown sandy loam, which is managed
similarly to this soil.

This soil is suited to irrigation. Drought-
iness is a severe hazard. Runoff is slow, but
erosion is a hazard if this soil is cultivated.
The slope is a moderate limitation for some
urban and other nonfarm uses.

This soil is used for general farming and
specialized crops and for urban development.

It is suited to these uses. Capability unit
I1Is-1; woodland suitability group 3sl.

WbA--Watertown sandy loam, 0 to 2 percent

slopes. This nearly level soil is on broad
terrace flats. Areas are 30 to 150 acres in
size. The larger areas are blocky, and the

smaller areas are long and narrow. This soil
has the profile described as representative

of the series. Small areas of the coarser tex-
tured Lakin soils are included in mapping.

The erosion hazard is slight, and runoff is
slow. Soil blowing is a moderate hazard when
this soil is bare of vegetation. The soil is
suited to irrigation. It has few limitations
for most nonfarm uses.

This soil is used for general farming and
specialized crops and for urban development.
It is suited to these uses. Capability unit
IIs-1; woodland suitability group 3sl.

WbB--Watertown sandy loam, 2 to 6 percent
slopes. This gently sloping soil 1is on the

higher parts of terraces. Slopes are mostly
convex and short and are 50 to 200 feet long.
Areas are 20 to 150 acres in size. The larger
areas are blocky, and the smaller areas are
long and narrow. Included in mapping are spots
of Lakin loamy sand, which has a looser consis-
tence than the Watertown soil.

This soil is suited to irrigation and to
specialized crops. It is subject to soil blow-
ing when it is bare of plant cover. It has
few limitations for most nonfarm uses. The
hazard of droughtiness is severe.

This soil is used for general farming and
specialized crops and for urban development.

It is suited to these uses. Capability unit
ITIs-1; woodland suitability group 3sl.

WbC--Watertown sandy loam, 6 to 12 percent
slopes. This sloping soil occurs as narrow
strips between broad terrace levels. Slopes
are smooth and uniform and are generally short.
Most areas are long and narrow in shape and
20 to 40 acres in size. The surface layer is
about 6 inches thick and is a mixture of the
original surface soil and some of the upper
part of the subsoil. It is lighter in color
than the surface layer described in the repre-
sentative profile. Included in mapping are
small areas of Lakin soils and areas where this
soil is severely eroded. The eroded areas are
lower in productivity.

The erosion hazard is severe if this soil
is cultivated. Runoff is medium. Soil blowing
is a hazard if this soil is bare of plant cover.
The slope is the main limitation for most non-
farm uses.

This soil is used for urban development and
for general farming and specialized crops.
Capability unit IIle-5; woodland suitability
group 3sl.

Wellston Series

The Wellston series consists of deep, well-
drained, gently sloping to moderately steep
soils on uplands. These soils formed in
material weathered from sandstone, siltstone,
or shale. They occur as small areas throughout
the county, mostly on ridgetops.

In a representative profile in a wooded
area, the surface layer is very dark brown
silt loam 2 inches thick. The subsurface layer
is pale-brown silt loam 5 inches thick. The
subsoil extends to a depth of 36 inches. The
upper 18 inches is yellowish-brown and brown -
silt loam and silty clay loam. The lower part
of the subsoil and the substratum are strong-
brown channery loam and very channery loam.
Fine-grained sandstone bedrock is at a depth of
45 inches.

Wellston soils have moderate permeability
and moderate available water capacity. The
root zone is deep. Natural fertility is medium.
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Nearly all areas of Wellston soils are crop-
ped or pastured. A few small areas are brushy
and idle or are wooded.

Representative profile of Wellston silt

loam, 6 to 12 percent slopes, in a wooded area,
SE4SE%SWY% sec. 8, Watertown Township, T. 4 N.,
R. 10 W., 0.85 mile south of State Route 676 on

County Road 2,100 feet north of junction of
road and field lane (see profile WS-5 under
"Laboratory Data'):

Al--0 to 2 inches, very dark brown (10YR 2/2)
silt loam; weak, fine, granular structure;
friable; many fine roots; very strongly
acid; abrupt, wavy boundary.

A2--2 to 7 inches, pale-brown (10YR 6/3) silt
loam; weak, coarse, subangular blocky
structure parting to weak, fine, granu-
lar; friable; many fine roots; many fine
to coarse pores; very strongly acid;
clear, wavy boundary.

Blt--7 to 10 inches, yellowish-brown (10YR 5/6)
silt loam; weak, medium, subangular
blocky structure; friable; many fine
roots; many fine to medium pores; thin,
very patchy, dark yellowish-brown
(10YR 4/4) clay films; brown (10YR 5/3)
silty coatings of variable thickness,
mostly less than 1 millimeter, on more
than 50 percent of vertical surfaces;

_ very strongly acid; clear, smooth
boundary.

B21t--10 to 15 inches, brown (7.5YR 5/4) silt
loam; moderate, fine and medium, subangu-
lar blocky structure; firm; common fine
roots; few coarse pores; thin, contin-
uous, brown (7.5YR 4/4) clay films; very
strongly acid; gradual, wavy boundary.

B22t--15 to 21 inches, brown (7.5YR 5/4) silt
1cam; moderate, fine and medium, subangu-
lar blocky structure; firm; common fine
roots; few coarse pores; thin, continuous,
brown (7.5YR 4/4) clay films; strongly
acid; abrupt, wavy boundary.

B23t--21 to 25 inches, brown (7.5YR 5/4) silty
clay loam; moderate, fine and medium,
subangular blocky structure; firm; common
fine roots; few fine pores; thin, patchy,
brown (7.S5YR 4/4) clay films; 3 percent
sandstone fragments; very strongly acid;
clear, smooth boundary.

IIB3t--25 to 36 inches, strong-brown (7.5YR 5/6)
channery loam; weak, medium, subangular
blocky structure; firm; slight brittle-
ness; few fine roots; few fine pores;
thin, very patchy, pale-brown (10YR 6/3)
clay films and few, thin, gray (10YR 5/1)
silty coatings in lower part; 20 percent
sandstone and siltstone fragments; very
strongly acid; abrupt, wavy boundary.

1IC--36 to 45 inches, strong-brown (7.5YR 5/6)
very channery loam; many, medium, light
brownish-gray (10YR 6/2) mottles or
variegations; massive; firm; few roots;
few fine pores; 80 percent siltstone
fragments increasing to 90 percent in
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the lower part; strongly acid; abrupt,
irregular boundary.

inches, light olive-brown (2.5Y 5/6),
acid fine-grained sandstone; fractured;
strong-brown (7.5YR 5/6) loam in cracks
2 millimeters wide that extend to about
52 inches; rock layers grade to hard and
compact below 52 inches.

R--45

The solum is 32 to 50 inches thick. Unless
limed, it is strongly acid to very strongly
acid throughout. Depth to bedrock is 3% to 5
feet.

The Ap horizon is 10YR hue, value of 4 or 5,
and chroma of 2 or 3. An undisturbed profile
has a 1- to 2-inch, dark-colored Al horizon.
The AZ horizon is 10YR hue, value of 5 or 6,
and chroma of 3 or 4., The B horizon is 10YR
or 7.5YR hue, value of 4 to 6, and chroma of 3
to 6. It is ordinarily silty clay loam or silt
loam, but in places is light clay loam or loam.
It is 0 to 20 percent coarse fragments. The C
horizon is silt loam, clay loam, and loam. It
is 7.5YR and 10YR hue, value of 4 or 5, and
chroma of 3 to 6. In places it is as much as
90 percent coarse fragments.

Wellston soils are associated with Alford,
Allegheny, Clymer, Dekalb, Gilpin, Woodsfield,
and Zanesville soils. They are deeper over
bedrock than Gilpin and Dekalb soils. They are
coarser textured than Woodsfield soils, which
are red in the lower part of the solum. They
differ from Zanesville soils in not having a
fragipan. They have a lower content of sand
than Clymer soils. They differ from Allegheny
soils in not.having stratified underlying
material. They differ from Alford soils in
having coarse fragments in the lower part of
the solum.

WhB--Wellston silt loam, 2 to 6 percent
slopes. This gently sloping soil is on broad
ridgetops. Slopes are uniform and mostly
slightly convex. The areas are blocky to
long in shape and 5 to 10 acres in size.

The surface layer and subsoil in a profile of
this soil are slightly thicker than those in
the representative profile.

Included with this soil in mapping are
small areas of Zanesville soils and areas of
nearly level Wellston soils. These included
soils are in the center of the wider ridgetops
and have slower drainage then the surrounding
soils. Also included are areas of Clymer soils,
which are more loamy than the Wellston soil.

The erosion hazard is moderate if this soil
is cultivated. Tilth is medium, and runoff is
slow. Except for depth to bedrock, this soil
has few limitations for most nonfarm uses.

This soil is used for crops and pasture and
is suited to these uses. Ridgetops having
good air drainage are suited to fruit and
vegetable crops. Capability unit IIe-1; wood-
land suitability group Z2o0l.




WhC--Wellston silt loam, 6 to 12 percent
slopes. This sloping soil is on ridgetops and
upper side slopes bordering gently sloping
soils on broad ridgetops. Slopes are smooth and
convex. The areas on the entire ridgetop are
blocky and on the upper side slopes are long
and winding. They are 5 to 40 acres in size.
This soil has the profile described as repre-
sentative of the series.

Small areas of the shallower Gilpin soils
and the moderately well drained Zanesville
soils are included with this Wellston soil in
mapping. Gilpin soils are commonly near slope
breaks, and Zanesville soils are near the
center of the wider ridges.

The erosion hazard is severe if this soil is
cultivated. Tilth and runoff are medium. The
slope and the depth to bedrock are limitations
for many nonfarm uses.

This soil is used mainly for crops , but
also for pasture. It is suited to these uses.
Ridgetops are well suited to orchards. Capa-
bility unit IITe-2; woodland suitability group
20l.

WhD--Wellston silt loam, 12 to 18 percent
slopes. This moderately steep soil is on
upper side slopes, on knolls and in saddles on
ridgetops, and on hillside benches. Slopes
are smooth and are mostly convex. Areas are
10 to 30 acres in size. Those on side slopes
are commonly long and narrow, and those on
ridgetops are blocky. This soil has a profile
similar to the one described as representative
of the series, but the depth to bedrock is
slightly less and the surface layer and subscil
are slightly thinner. Small areas of Gilpin
and Dekalb soils near slope breaks are included
with this Wellston soil in mapping. These
included scils are shallower over bedrock and
less productive than the Wellston soil.

If this soil is cultivated, the erosion
hazard is very severe. Tilth is medium, and
runoff is rapid. The slope and the depth to
bedrock are limitations for many nonfarm uses.

This soil is used for crops and pasture.

It is suited to grass and hay and to row crops
occasionally. Capability unit IVe-1; woodland
suitability group 2rl.

Westmore Series

The Westmore series consists of deep, well-
drained, steep to very steep soils formed in
mixed material weathered from interbedded
limestone, shale, siltstone, and sandstone.
These soils are in the northern and eastern
parts of the county.

In a representative profile in a pasture,
the surface layer is dark yellowish-brown silt
loam 6 inches thick. The subsoil extends to a
depth of 54 inches. The upper 16 inches is
brown light silty clay loam; the lower 32

inches is brown clay. The underlying material
to a depth of 72 inches is weak red clay.

Westmore soils have moderate permeability
in the upper part of the subsoil and slow per-
meability in the clayey lower part. They have
a deep root zone and a high available water
capacity. Natural fertility is high.

Westmore soils are used for hay, pasture,
and woodland.

Representative profile of Westmore silt loam
in an area of Westmore-Lowell-Elba complex,
35 to 70 percent slopes, % mile west of junction
of Township:.Roads 74 and 75, 500 feet south of
large oak along Township Road 75, section 20,
Aurelius Township, T. 5 N., R. 8 W,

Ap--0 to 6 inches, dark yellowish-brown
(10YR 4/4) silt loam; moderate, very fine
angular blocky structure; friable; many
roots; 2 percent sandstone fragments;
medium acid; abrupt, wavy boundary.

B21t--6 to 22 inches, brown (7.5YR 5/4) light
silty clay loam; moderate, medium, sub-
angular blocky and angular blocky
structure; firm; common roots; many fine
and medium pores; thin, patchy, brown
(7.5YR 4/4) clay films and few yellowish-
brown (10YR 5/4) silty coatings; 1 per-
cent fragments; strongly acid; clear,
smooth boundary. :

1IB22t--22 to 44 inches, brown (7.5YR 5/4) light
clay grading to heavy clay in lower part;
moderate, medium, angular blocky structure
grading to weak, fine, angular blocky
in lower part; firm; few roots; thin,
continuous, reddish-brown (5YR 4/3) and
brown (7.5YR 4/4) clay films; common,
fine, black stains; 5 percent sandstone
fragments; strongly acid grading to
slighty acid in lower part; clear, smooth
boundary.

IIB23t--44 to 54 inches, brown (7.5YR 4/4) clay;
few, fine, prominent, white (N 8/0) and
light brownish-gray (2.5Y 6/2) mottles;
weak, coarse, subangular blocky structure;
firm, sticky; few roots; thin, patchy,
brown (7.5YR 4/4) clay films; 20 percent
sandstone fragments, mostly large
flagstones; neutral; abrupt, smooth
boundary.

IT1IC--54 to 72 inches, weak red (10R 4/3) heavy
clay; massive in place, parting to weak,
coarse, angular blocky structure; neutral.

The solum is 40 to 60 inches thick. It is
less than 5 percent coarse fragments in the
upper part. Unless limed, it ranges from
strongly acid to medium acid in the upper part
and from medium acid to mildly alkaline in the
lower part. Depth to bedrock is 4 to 7 feet.

The Ap horizon has value and chroma of 3 or
4 in 10YR or 7.5YR hue. An undisturbed profile
has a 1- to 2-inch, dark-colored Al horizon.
The B horizon is 4 or 5 in value and 4 to 6 in
chroma in 7.5YR or 10YR hue. It is silt loam
or silty clay loam in the upper part and clay
or silty clay in the lower part. Depth to
bedrock is 4 to 7 feet.
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Westmore soils are geographically associated
with Lowell, Elba, and Brookside soils. They
have less clay in the upper layers than Lowell
and Elba soils and are more acid than Elba
soils. They contain less coarse fragments than
Brookside soils, which formed in thick collu-
vium on foot slopes.

WkF--Westmore-Lowell-Elba complex, 25 to 35
percent slopes. This very steep mapping unit
1s on side slopes. Slopes are generally smooth
and convex, but in places there are slips,
hummocks, gullies, and drainageways. Areas are
long, narrow, and winding and range from 15 to
30 acres in size,

The Westmore and the Lowell soil each make
up about 30 percent of this unit, the Elba
soil about 20 percent, and Belpre, Upshur,
Gilpin, and Dekalb soils 20 percent. The soils
occur in such a mixed and intricate pattern
that they cannot be mapped or managed separate-
ly

Small areas of severely eroded and gullied
soils are included with these soils in mapping.
Special erosion control is needed on these
included soils.

If the plant cover is removed, runoff is
very rapid and the erosion hazard is severe.
Using machinery is difficult on these very
steep soils. Nonfarm use of the soils is
severely limited by the very steep slope and
the susceptibility to landslides.

This mapping unit is used for pasture and
woodland and is suited to both. It is produc-
tive of pasture grasses. Black walnut grows
naturally. Capability unit VIe-3; woodland
suitability group 3c2.

WkG--Westmore-Lowell-Elba complex, 35 to 70
percent slopes. This very steep mapping unit
is on side slopes. Slopes are irregular and
are cut by drainageways every 200 to 500 feget.
Areas are long and winding along valley sides
and range from about 10 to 100 acres in size.

The Westmore and the Lowell soil each make
up about 30 percent of this unit, the Elba
soil about 20 percent, and Brookside, Hart-
shorn, Belpre, and Gilpin soils 20 percent.
These soils occur in such a mixed and intricate
pattern that it is not practical to map them
separately.

Small severely eroded areas, escarpments,
and stony soils are included with these soils
in mapping. Prominent escarpments are identi-
fied by spot symbols on the soil map.

The profile described as representative of
the Westmore series is in an area of this map-
ping unit.

The erosion hazard is very severe if the
soil is bare of vegetative cover. The main
limitations for most nonfarm uses are the very
steep slopes and the susceptibility to land-
slides.

This mapping unit is used for pasture and
woodland. It is too steep for the machinery
needed in improving pasture. It is suited to
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woodland. Walnut grows well., Capability unit
VIIe-1; woodland suitability group 3c3.

W1F--Westmore-Lowell-Elba complex, 25 to 35
percent slopes, benched. This very steep
mapping unit is on side slopes where one or more
benches occur. The benches are sloping or
moderately steep and are less than 150 feet
wide. Slopes are irregular and are cut by
ravines every 200 to 400 feet. Slips are
common. Areas are long and winding and range
from about 30 to 40 acres in size.

The Westmore and the Lowell soil each make
up about 30 percent of this unit, the Elba
soil about 20 percent, and Brookside, Belpre,
and Gilpin soils 20 percent. These soils occur
in such a mixed and intricate pattern that it
is not practical to map or manage them separate-
ly. Management is about the same for all but
the Gilpin soil, which is coarser textured and
more easily managed. Seep spots and small
gullied areas are included in mapping. Some
are identified by spot symbols on the soil map.

If the plant cover is removed, runoff is
very rapid and the erosion hazard is very
severe. The benches can be managed as pasture.
Some can be used for crops. Nonfarm use of this
mapping unit is severely limited by the steep
slopes and the hazard of landslides.

This mapping unit is suited to woodland,
pasture, and hay. It is used chiefly for wood-
land. Walnut grows well., Capability unit
VIe-2; woodland suitability group 3c2.

W1G--Westmore-Lowell-Elba complex, 35 to 70
percent slopes, benched. This very steep
mapping unit Is on side slopes where benches
occur mostly at midslope and the lower levels.
Slopes are irregular and are cut by ravines
every 200 to 400 feet. The dominant overall
slope is very steep, but the steeper slopes are
broken by one or more benches that are too
narrow to delineate on the soil map. The
benches are moderately steep to steep and about
20 to 150 feet wide.

Areas range from 30 to 200 acres in size.
They are typically long and winding, but some
are broad and include entire valleys.

The Westmore and the Lowell soil each make
up about 30.percent of this unit, the Elba soil
about 20 percent, and Brookside, Hartshorn,
Belpre, and Gilpin soils 20 percent. These
soils occur in such a mixed and intricate
pattern that it is not practical to map or
manage them separately. The Lowell soil occurs
mostly on the benches. Westmore and Elba soils
are steeper and are shallower over rock than is
typical. Management is about the same for all
but the Hartshorn soil, which is on narrow
strips of bottom land and is subject to flood-
ing.

Small severely eroded areas, escarpments,
seep spots, and stony soils are included in
mapping. Some are identified by spot symbols
on the soil map.

If the plant cover is removed, runoff is
very rapid and the erosion hazard is very
severe. The very steep slopes and the hazard




of landslides limit most nonfarm uses. The
.benches can be used as logging roads. Some
are wide enough to be managed as pasture.

This mapping unit is used for pasture and
woodland. It is suited to woodland. Walnut
grows well. The wider benches are particularly
suited to pasture. Capability unit VIIe-2;
woodland suitability group 3c3.

Wheeling Series

The Wheeling series consists of deep, well-
drained soils formed in material deposited by
glacial melt water. These soils are mainly on
low terraces along the Ohio and Muskingum
Rivers. They are nearly level to very steep.

Figure 11.--Wheeling soils on terraces along the Ohio River.
farm and nonfarm uses.

In a representative profile in a cultivated
area, the surface layer is brown silt loam 8
inches thick. The subsoil extends to a depth
of 43 inches. In sequence downward, it is 22
inches of brown loam, 6 inches of brown sandy
clay loam, and 7 inches of dark yellowish-brown
very gravelly sandy loam. The underlying
material to a depth of 120 inches is layers of
brown 1loose sandy loam, gravel, and sand.

Wheeling soils have moderate permeability.
Water is absorbed readily, and runoff is slow
to rapid depending on slope. These soils have
good tilth, a high available water capacity,
and a deep root zonme. Natural fertility is
medium.

Nearly all areas of Wheeling soils are in
crops or under urban development (fig. 11).
Urban uses of these soils are increasing.
Gravel and sand are commonly mined.

These soils are well suited to most
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Representative profile of Wheeling silt
loam, 2 to 6 percent slopes, in a cultivated
area, 2 miles east of Beverly, 3/4 mile east
of crossing of railroad and Township Road 32:

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

B21t--8 to 20 inches, brown (7.5YR 4/4) loam;
weak, medium, subangular blocky structure;
friable becoming firm in lower part;
many roots; few pores; thin, very
patchy, reddish-brown (SYR 4/3) clay
films; 2 percent pebbles; medium acid;
clear, smooth boundary.

B22t--20 to 30 inches, brown (7.5YR 4/4) loam;
moderate, fine, angular blocky structure;
firm; few roots; few pores; thin, patchy,
reddish-brown (5YR 4/3) clay films;
medium acid; abrupt, smooth boundary.

B23t--30 to 36 inches, brown (7.5YR 4/4) 1light
sandy clay loam; moderate, medium,
angular blocky structure; firm; few pores;
thin, patchy, reddish-brown (5YR 4/3)
clay films; 4 percent pebbles; common
fine black concretions; medium acid;
gradual, smooth boundary.

IIB3--36 to 43 inches, dark yellowish-brown
(10YR 4/4) very gravelly sandy loam;
very weak, fine, subangular blocky
structure; friable; very patchy reddish-
brown (5YR 4/3) clay films on pebbles;

60 percent pebbles; medium acid; gradual,
smooth boundary.

IIC--43 to 120 inches, layers of brown (10YR
4/3) sandy loam, gravel, and sand; single
grained; loose; medium acid.

The solum is 40 to 60 inches thick. Depth
to loose sand and gravel ranges from 3% to 6
feet. Unless limed, the soil is medium acid
to very strongly acid throughout.

The Ap horizon has hue of 10YR, value of 4
or 5, and chroma of 3 or 4. An undisturbed
profile has a dark-colored Al horizon. The B
horizon has hue of 7.5YR or 10YR and value and
chroma of 4 or §. The B2 horizon is light
silty clay loam, light sandy clay loam, loam,
or silt loam in the upper part, and gravelly
or very gravelly loam, clay loam, or sandy
clay loam in the lower part. The C horizon is
stratified material that has a high content of
gravel and sand.

Wheeling soils occupy about the same posi-
tion on terraces as Mentor, Chili, and Conotton
soils. They are near Allegheny and Watertown
soils. They are thinner over gravel and sand
than Mentor soils, and they have less sand and
gravel in the upper part of the solum than
Chili and Conotton soils. They generally have
a thinner solum and are less acid than Alleghe-
ny soils. They are finer textured than Water-
town soils.

178

WrA--Wheeling silt loam, 0 to 2 percent

slopes. This nearly level soil is on low
terraces. It is typically smooth and uniform.

Areas are commonly blocky in shape and range
from 25 to 80 acres in size.

Included with this soil in mapping are small
areas of Wheeling fine sandy loam, which has a
lower available water capacity than Wheeling
silt loam.

Runoff is slow, and erosion is not a hazard.
This soil has no serious -limitations for inten-
sive cropping or for most nonfarm use.

This soil is used mostly for urban develop-
ment, but some areas are still farmed. A few
areas are excavated for gravel. This soil is
easily farmed and is suitable for growing early
truck and specialized crops that require clean
cultivation. It is one of the most productive
soils in the county. Capability unit I-1;
woodland suitability group lol.

WrB--Wheeling silt loam, 2 to 6 percent

slopes. This gently sloping soil 1s on Iow
terraces. Slopes are smooth or slightly convex.

The areas are commonly long and narrow and
range from about 50 to 200 acres in size. This
soil has the profile described as representative
of the series. Included in mapping are small
areas of Wheeling fine sandy loam, which has a
lower available water capacity than this
Wheeling silt loam.

The erosion hazard is moderate if this soil
is cultivated. Runoff is slow to medium. Ex-
cept for gentle slopes, this soil has few limi-
tations for most nonfarm uses. It is well
suited to farming, but erosion control is need-
ed.

This soil is used for truck and grain crops.
It is also suited to other specialized crops.
Large areas are used for urban development.
Capability unit IIe-1; woodland suitability
group lol.

WrC--Wheeling silt loam, 6 to 12 percent
slopes. This sloping soil is on low terraces,
commonly between terrace levels and bottom
land. Slopes are smooth to slightly convex
and in places are cut by shallow drainageways.
Areas are commonly long and narrow and range
from 20 to 30 acres in size, The profile of
this soil contains more sand than the one
described as representative of the series. The
surface layer is lighter colored, and the depth
to sandy and gravelly material is slightly less.
Included in mapping are spots of the more
sandy Watertown soils and the more silty Mentor
soils.

Runoff is rapid and the erosion hazard is
severe if this soil is cultivated. Slope is
the main limitation for most nonfarm uses.

This soil is used for crops, pasture, and
urban development. It is suited to these
uses. Capability unit IIle-1; woodland suita-
bility group lol.




WrD--Wheeling silt loam, 12 to 18 percent
slopes. This moderately steep soil is on ter-
race remnants at the base of valley sides and
between terraces and bottom land or between
terrace levels. Slopes are convex, and are
cut by drainageways. Areas are mostly long and
narrow, but on foot slopes they are blocky.
They range from 5 to 25 acres in size. This
soil is shallower over sand and gravel than
is typical.

Included with this soil in mapping are spots
of Chili, Watertown, and Duncannon soils. The
Chili and Watertown soils are more droughty
than the Wheeling soils.

The erosion hazard is severe if this soil is
cropped. Runoff is rapid. Slope is a severe
limitation for most nonfarm uses.

This soil is used for urban development,
woodland, and pasture. It is suitable for
trees and grasses. Capability unit IVe-1;
woodland suitability group 1rl.

WrF--Wheeling silt loam, 18 to 35 percent
slopes. This steep to very steep soil 1S on
escarpments between low terraces and bottom
land. The surface is very irregular and in
many places is cut by deep ravines. Areas are
very long and very narrow, generally only 100
to 200 feet wide, and range from 10 to 30 acres
in size. This so0il contains more sand and is
shallower over sand and gravel than is typical.
Included in mapping are areas of Conotton,
Chili, Watertown, and Mentor soils.

The erosion hazard is severe if this soil is
bare of vegetation. Runoff is rapid. The
steep and very steep slopes severely limit most
nonfarm uses. .

This so0il is used for woodland and pasture
and is suited to these uses. Capability unit
VIe-1; woodland suitability group 1rl.

Woodsfield Series

The Woodsfield series consists of deep,
well-drained soils on uplands. These soils are
on ridgetops and benches. They are widely dis-
tributed and are extensive in the eastern part
of the county. They are gently sloping to mod-
erately steep.

In a representative profile in a cultivated
area, the surface layer is brown silt loam 7
inches thick. The subsoil extends to a depth
of 50 inches. The upper 14 inches is brown
silt loam and silty clay loam. The lower 29
inches is dark-red and dark reddish-brown silty
clay and clay. The underlying material to a
depth of 63 inches is dark reddish-brown clay
and shaly silty clay loam.

Woodsfield soils are moderately permeable
in the upper part and slowly permeable in the
clayey lower part. The available water capac-
ity is moderate. These soils have medium
natural fertility and medium to poor tilth.

The root zone is restricted by the clayey sub-
soil and is only moderately deep. Woodsfield
soils are used for crops and pasture.
Representative profile of Woodsfield silt
loam, 6 to 12 percent slopes, in meadow 2 miles
northwest of Cutler, SE4SE%4SW4 sec. 26, Wesley
Township, 250 feet south of State Route 555
and 300 feet west of Township Road 359.

Ap--0 to 7 inches, brown (10YR 4/3) silt loam;
weak, fine, granular structure; friable;
many roots; 5 percent inclusions of B
horizon material; medium acid; abrupt,
smooth boundary.

B21t--7 to 10 inches, brown (7.5YR 4/4) heavy
silt loam; moderate, medium, angular
blocky structure; friable; common roots;
thin, very patchy, brown (7.5YR 4/4) clay
films; thin brown (10YR 4/3) organic
coatings in root channels; strongly acid;
clear, smooth boundary.

B22t--10 to 16 inches, brown (7/5YR 5/4)
light silty clay loam; moderate, fine,
angular blocky structure; friable; few
roots; thin, very patchy, brown (7.5YR
4/4) clay films; patchy pale-brown (10YR
6/3) silty coatings; very strongly acid;
abrupt, wavy boundary.

B23t--16 to 21 inches, brown (7.5YR 5/4) silty
clay loam; strong, fine, angular blocky
structure; friable; few roots; thin,
patchy, reddish-brown (5YR 4/4) clay
films; patchy pale-brown (10YR 6/3) silty
coatings; very strongly acid; clear,
wavy boundary.

I11B24t--21 to 27 inches, dark-red (2.5YR 3/6)
heavy silty clay; moderate, medium, angu-
lar blocky structure parting to strong,
fine, angular blocky; firm; thin, contin-
uous, dark-red (2.5YR 3/6) clay films;
common slickensides; very strongly acid;
gradual, smooth boundary.

IIB3t--27 to 50 inches, dark reddish-brown
(2.5YR 3/4) clay; weak, coarse, angular
blocky structure; firm; thin, continuous,
dark reddish-brown (2.5YR 3/4) clay films;
few fine dark concretions; medium acid;
gradual, wavy boundary.

IIC1--50 to 58 inches, dark reddish-brown
(2.5YR 3/4) clay; massive; firm; 5 per-
cent small soft shale fragments; slightly
acid; gradual, smooth boundary.

IIC2--58 to 63 inches, dark reddish-brown
(2.5YR 3/4) shaly silty clay loam; many
black stains; massive; firm; 30 percent
soft shale fragments; neutral.

The solum is 40 to 60 inches thick. Depth
to bedrock ranges from 40 to 72 inches. The
silty mantle is 14 to 26 inches thick. Unless

limed, the solum is strongly acid or very
strongly acid in the upper part and grades with
increasing depth to medium acid to mildly alka-
line in the C horizon.

The Ap horizon has hue of 10YR, value of 3
to 5, and chroma of 3 or 4. An undisturbed
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profile has a 1- to 2-inch, dark-colored Al
horizon and a 2- to 6-inch A2 horizon in value
of 4 or 5 and chroma of 3 or 4 in 10YR and
7.5YR hue. The upper part of the Bt horizon
is silt loam or silty clay loam. Hue is 7.5YR
or SYR, value 4 or 5, and chroma 4 to 6. The
lower part of the Bt horizon is silty clay or
clay in hue of 10R to 5YR, value of 3 to 5,
and chroma of 3 to 6. The C horizon ranges
from silty clay loam to clay in hue of 2.5YR
to 10YR and value and chroma of 3 to 5.

Woodsfield soils are associated with Upshur,
Wellston, Zanesville, and Keene soils on up-
lands and with Vincent soils on nearby ter-
races. They are coarser textured in the upper
part of the solum than Upshur soils. They are
finer textured and redder in the lower part of
the solum than Wellston and Zanesville soils.
They are redder in the lower part of the solum
than Keene soils. They are shallower over bed-
rock than Vincent soils and do not have the
laminated substratum that is characteristic of
those soils.

WtB--Woodsfield silt loam, 2 to 6 percent
slopes. This gently sloping soil 1s on ridge-
tops and high benches. Slopes are smooth to
slightly undulating in the center of the areas
and convex at the margin. Areas range from
about 5 to 50 acres in size. The larger areas
are typically long. The smaller areas tend to
be blocky.

Included with this soil in mapping are small
areas of Upshur soils, generally around the
edge of ridgetops near slope breaks. Upshur
soils have a fine-textured surface layer and
are more difficult to till.

The heavy clay in the lower part of the sub-
soil restricts internal drainage and retards
drying out of the soil in spring. It sometimes
delays cultivation in wet seasons. Deep-rooted
legumes are subject to some frost heaving. If
this soil is cultivated, the erosion hazard is
moderate and runoff is medium. The main limi-
tation to nonfarm uses is the heavy clay in
the lower part of the subsoil, which has low
strength and is slowly permeable.

This soil is used mostly for crops. Small
acreages are used for pasture or are idle.
Capability unit IIe-3; woodland suitability
group 2o0l.

WtC--Woodsfield silt loam, 6 to 12 percent
slopes. This sloping soil is on rounded
ridgetops and in bands along the edges of the
wider ridgetops. Slopes are smooth or slightly
convex., Areas range from 10 to 60 acres in
size. They are mostly long and rather narrow,
but smaller areas tend to be blocky. This soil
has the profile described as representative
of the series.

Included in mapping are small areas of Up-
shur soils, which have a more reddish, finer
textured surface layer, are more erosive, and
are difficult to till. The smooth surface of
this Woodsfield soil favors the use of farm
machinery. Deep-rooted legumes are subject to
frost heaving. If this soil is cultivated,
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runoff is rapid and the erosion hazard is
severe. Slope and the slow permeability of the
subsoil 1imit most nonfarm uses. The soil is
used for general crops and pasture. Capability
unit IIle-6; woodland suitability group 20l.

WtD--Woodsfield silt loam, 12 to 18 percent
slopes. This moderately steep soll is on
benches and saddles and rolling, rounded ridge-
tops. Ridgetops are convex, and the saddles
and benches are generally concave. Some benches
are cut by shallow drainageways. Areas range
from 5 to 40 acres in size. They are typically
long and narrow. Larger areas on ridgetops are
broad.

Included with this soil in mapping are spots
of severely eroded clayey soils, areas of
medium-textured Summitville and Gilpin soils,
and areas of more poorly drained soils in wet
spots on benches.

If this Woodsfield soil is cultivated, the
erosion hazard is severe and runoff is rapid to
very rapid. Moderately steep slopes and slow
permeability limit most nonfarm uses.

This soil is used for pasture and crops. A
pasture-crop rotation and long-term meadow are
needed for erosion control. Capability unit
IVe-5; woodland suitability group 2rl.

WzB--Woodsfield-Zanesville silt loams, 2 to 6
percent slopes. This gently sloping mapping
unit is on ridgetops and narrow spurs. It is
smooth and convex except for narrow, nearly
level spots in the center. Areas range from 5
to 100 acres in size. Large areas are long
and broad. Small areas are blocky. The Woods-
field and Zanesville soils occur in such an
irregular pattern that it is not practical to
map or manage each soil separately. The Woods-
field soil makes up about 50 percent of this
unit, and the Zanesville soil about 30 percent.
The Zanesville soil is mostly in the smoother
areas. The Woodsfield soil occupies low knolls,
saddles, and bands around the edge of the ridge-
tops and, in places, is in alternating bands.

Included with this unit in mapping are
small areas of Gilpin and Upshur soils. Also
included are soils that resemble Zanesville
soils in having a red clay substratum.

This mapping unit is somewhat slow to dry
out in spring, and cultivation is delayed in
wet years. Deep-rooted legumes are subject to
frost heaving. In cultivated areas the erosion
hazard is moderate and runoff is slow. The
main limitations to nonfarm use are slow permea-
bility and the clayey subsoil of the Woodsfield
soil.

Most of the acreage is in crops or pasture.
Only a small acreage is in woodland. Capability
unit IIe-3; woodland suitability group Z20l.

WzC--Woodsfield-Zanesville silt loams, 6 to
12 percent slopes. Thils sloping mapping unit
is on ridgetops, benches, and spurs. It is
typically smooth and convex, but in places it
is concave in saddles or it forms low knolls.
Areas range from 40 to 150 acres in size and
are mostly long and narrow. The Woodsfield




and Zanesville soils occur in such an irregular
pattern that it is not practical to map or
manage them separately. The Woodsfield soil
makes up about 50 percent of most areas, and
the Zanesville soils about 30 percent.

Included with this unit in mapping are small
areas of Wellston, Gilpin, and Upshur soils and
spots of severely eroded soils. Also included
are areas of soils that resemble Zanesville
soils in having a red clay substratum.

The smooth surface of this mapping unit -
favors the use of farm machinery. Sometimes
wetness delays cultivation. Deep-rooted
legumes are subject to damage by frost heaving.
In cultivated areas, runoff is rapid and the
erosion hazard is severe. Slope and slow per-
meability limit many nonfarm uses.

This mapping unit is used for crops and
pasture. Capability unit IIle-6; woodland
suitability group Z201.

WzD--Woodsfield-Zanesville silt loams, 12
to 18 percent slopes. This moderately steep
mapping unit is on upper side slopes, benches,
and low spurs. It is smooth and convex, but
in places is cut by drainageways that are not
crossable with farm machinery. Areas are com-
monly long and winding and range from about 5
to 50 acres in size. The Woodsfield and Zanes-
ville soils occur in such an irregular pattern
that it is not practical to map or manage
them separately. The Woodsfield soil makes up
about 40 percent of this unit, and the Zanes-
ville soil about 30 percent. The rest is small
areas of Upshur, Gilpin, and Wellston soils and
spots of severely eroded soils, all of which
were included in mapping. Woodsfield and Zanes-
ville soils have thinner profiles than de-
scribed as representative of the series.

In cultivated areas, runoff is very rapid
and the erosion hazard is severe. Moderately
steep slopes and slow permeability limit most
nonfarm uses of these soils.

This mapping unit is used for pasture, crops,
and woodland. Capability unit IVe-5; woodland
suitability group 2rl.

Zanesville Series

The Zanesville series consists of deep,
well-drained soils that occupy broad ridgetops
and benches on uplands. These soils have a
fragipan in the lower part of the subsoil and
are underlain by sandstone, siltstone, and
shale. They are gently sloping to moderately
steep.

In a representative
surface layer is brown
The subsoil extends to a depth of 58 inches.
The upper 13 inches is yellowish-brown silt
loam, the next 7 inches is yellowish-brown
silty clay loam, and the lower 30 inches is a
yellowish-brown, firm, compact loam and clay
loam fragipan. The underlying material is 8
inches of yellowish-brown clay loam over 11

profile in a meadow, the
silt loam 8 inches thick.

inches of yellowish-brown sandy loam in rock
fractures. Weathered shale bedrock is at a
depth of 77 inches.

Zanesville soils have moderate permeability
above the fragipan and slow permeability in the
pan. The water table is perched above the pan
late in winter and early in spring. Natural
fertility is medium., The root zone is moderate-
1y deep, and the available water capacity is
moderate.

Most areas of Zanesville soils are in crops
or are idle. A few areas are wooded.

Representative profile of Zanesville silt
loam, 2 to 6 percent slopes, 0.8 mile south of
Layman and Township Road 17, 225 feet west of
road, 325 feet north of farmhouse; NW4SE4% sec.
3, Fairfield Township T. 7 N., R. 11 W. (see
profile WS-24 under "Laboratory Data'):

Ap--0 to 8 inches, brown (10YR 4/3) silt loam;
weak, fine and very fine, granular struc-
ture; very friable; many fine roots;
slightly acid; abrupt, smooth boundary.

Bl--8 to 14 inches, yellowish-brown (10YR 5/4)
silt loam; weak, medium, subangular
blocky structure; friable; common fine
roots; many medium pores; common, thin,
dark yellowish-brown (10YR 4/4) organic
coatings; medium acid; clear, wavy bound-
ary.

B21t--14 to 21 inches, yellowish-brown (10YR
5/6) heavy silt loam; moderate, fine and
medium, subangular blocky structure; fri-
able; common fine roots; few medium pores;
thin, patchy, yellowish-brown (10YR 5/4)
clay films; very strongly acid; clear,
wavy boundary. .

B22t--21 to 28 inches, yellowish-brown (10YR
5/4) silty clay loam; common, fine, faint,
brown (7.5YR 4/4) mottles; moderate,
medium, angular blocky structure; firm,
slightly brittle; common fine roots; few
medium pores; thin, patchy, yellowish-
brown (10YR 5/4) clay films; very strong-
1y acid; abrupt, wavy boundary.

IIBx1--28 to 44 inches, yellowish-brown (10YR
5/4) heavy loam; common, fine, distinct,
strong-brown (7.5YR 5/6) mottles and
many, medium, distinct, pale-brown (10YR
6/3) mottles; weakly developed polygons
3 to 4 inches in diameter; very firm,
compact and brittle; few fine roots; com-
mon fine pores; thick grayish-brown (10YR
5/2) clay films on vertical polygons;
thin, patchy, dark yellowish-brown (10YR
4/4) clay films on plates and blocky peds;
few fine concretions; very strongly acid;
clear, smooth boundary.

IIBx2--44 to 58 inches, yellowish-brown (10YR
5/4) clay loam; few, fine, distinct,
strong-brown (7.5YR 5/6) mottles; weak,
thick, platy structure; firm, compact
and brittle; few fine pores; thin, patchy,
dark yellowish-brown (10YR 4/4) clay
films; strongly acid; gradual, smooth
boundary.

1IC1--58 to 66 inches, yellowish-brown (10YR
5/4) clay loam; few, fine, distinct,

181



strong-brown (7.5YR 5/6) mottles; weak,
medium, subangular blocky structure; fri-
able; thin, patchy, dark yellowish-brown
(10YR 4/4) and thin, very patchy, gray-
ish-brown (10YR 5/2) clay films; about
15 percent micaceous sandstone fragments;
strongly acid; clear, smooth boundary.

IIC2--66 to 77 inches, yellowish-brown (10YR
5/4) sandy loam in rock fractures; mas-
sive; friable; 85 percent yellowish-brown
(10YR 5/6) fractured micaceous sandstone;
medium acid grading to slightly acid in
the lower part.

IIR--77 inches, weathered shale bedrock.

The solum is 34 to 60 inches thick. Depth
to the fragipan ranges from 24 to 32 inches.
Depth to bedrock ranges from 42 to 80 inches.
Coarse fragments make up 0 to 15 percent of
the solum and 15 to 85 percent of the substra-
tum. Reaction ranges from medium acid to very
strongly acid in the upper part of the solum
unless the surface layer is limed. The lower
part of the solum is strongly acid or very
strongly acid.

The Ap horizon has hue of 10YR, value of 4,
and chroma of 2 to 4. An undisturbed profile
has a 1- to 2-inch dark-colored Al horizon. The
A2 horizon has hue of 10YR, value of 4 or 5,
and chroma of 2 to 4. The upper part of the B
horizon, above the fragipan, has hue of 7.5YR
or 10YR and value and chroma of 4 to 6. The B
horizon is silt loam or silty clay loam in the
upper part and clay loam or loam in the fragi-
pan. The fragipan is 12 to 30 inches thick.

It has the same color range as the upper part

of the B horizon and it is mottled. The C hori-
zon has the same color range as the fragipan.

It is light silty clay loam to sandy loam.

Zanesville soils are associated with Alford,
Clymer, Gilpin, Wellston, and Woodsfield soils
on uplands. They differ from those soils in
having a fragipan. Also they are coarser tex-
tured and less reddish than Woodsfield soils
and are deeper over bedrock than Gilpin soils.
They contain less sand than Clymer soils. They
are near Otwell soils, which formed in thick,
water-deposited material on terraces.

ZnB--Zanesville silt loam, 2 to 6 percent
slopes. This gently sloping soil is near the
center of ridgetops. Slopes are uniform and
slightly convex. Areas are long, mostly broad,
and irregular and range from.15 to 300 acres
in size. This soil has the profile described
as representative of the series.

Included with this soil in mapping are
strips that are nearly level. The broader
areas include small areas of somewhat poorly
drained soils in the center and at the heads of
shallow drainageways. These poorly drained
spots delay tillage in spring. Small areas of
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well-drained Wellston, Gilpin, and Clymer soils
are near the:outer borders of broad areas.

This Zanesville soil has properties that are’
generally favorable for cultivation, but a
perched water table above the fragipan some-
times delays cultivation during wet periods.
Runoff is slow and the erosion hazard is moder-
ate if this soil is cultivated. Slow permea-
bility limits some nonfarm uses.

This soil is used mostly for crops or pas-
ture. A few areas are abandoned and are re-
verting to forest. The gentle slopes are well
suited to farming. Capability unit IIe-2;
woodland suitability group 3ol.

ZnC--Zanesville silt loam, 6 to 12 percent
slopes. This sloping soil Is on ridgetops.
Slopes are mostly smooth and convex, but in
places are cut by a few shallow drainageways.
Areas are mostly long and narrow, but range to
broad and irregular and from 10 to 60 acres in
size.

This soil has a thinner surface layer and a
subsoil that contains more rock fragments than
is typical. The depth to weathered bedrock is
commonly about 54 inches.

Included with this soil in mapping are small
areas of Wellston, Gilpin, and Keene soils.
These soils are commonly near slope breaks at
the outer margin of the areas.

If this Zanesville soil is cultivated, run-
off is medium to rapid and the erosion hazard
is severe. Slope and slow permeability limit
most nonfarm uses.

This soil is used mostly for crops or pas-
ture. The slopes favor the use of most farm
machinery. Capability unit IIIe-3; woodland
suitability group 3ol.

ZnD--Zanesville silt loam, 12 to 18 percent
slopes. This moderately steep soil 1s on ridge-
tops and at the heads of ravines. Slopes range
from convex to concave and in places are. cut by
drainageways. Areas are mostly long, narrow,
and irregular and range from 5 to 25 acres in
size. The profile of this soil differs from
the one that is representative of the series in
that plowing has mixed the surface layer with
the upper part of the subsoil and the subsoil
contains more rock fragments. Depth to bedrock
is only about 3% to 4 feet.

Small areas of Wellston, Gilpin, and Clymer
soils are included with this soil in mapping.
These soils are mostly near the outer edge of
the areas. ' _

If this Zanesville soil is cultivated, the
erosion hazard is severe and runoff is rapid.
Moderately steep slopes and slow permeability
limit most nonfarm uses.

This soil is used mostly for pasture or for
crops. It is suited to rotation crops, meadows,
or pasture. Capability unit IVe-1; woodland
suitability group 3rl.




Formation and Classification of the Soils

This section describes the factors
cesses of soil formation and explains
have affected the soils in Washington County.
It defines the current system of soil classifi-
cation and classifies the soils according to
that system. This part of the survey also
shows laboratory data for selected soils.

and pro-
how they

Factors of Soil Formation

Soil forms through the actions of weathering
and biotic activity on rock and on unconsoli-
dated soil material that has been deposited
or accumulated through geologic activity. The
characteristics of the soil at any given point
depend on the interrelationships of five fac-
tors: (1) the physical and mineral composition
of the parent material; (2) the climate under
which the parent material has accumulated and
formed into soil; (3) living organisms in and
on the soil; (4) the topography, or relief, of
the area; and (5) the time required for the
changing of parent material into a soil profile.

Parent Material

Parent material is the unconsolidated mass
of material from which a soil forms. The kinds
of parent material in Washington County are de-
fined in the paragraphs that follow.

In about 72 percent of the county, the soils
formed in residuum from interbedded sedimentary
rocks. For example, Upshur soils formed in the
residuum of red clay shale, Gilpin soils in
residuum of siltstone, and Dekalb soils in the
residuum of sandstone. Lowell and Elba soils
dominantly formed in limestone residuum. Other
soils are in areas of thin interbedded rock,
and the residuum is a mixture from several
types of bedrock. Summitville soils, for exam-
ple, formed in residuum from both siltstone and
red clay shale.

In about 10 percent of the county, the soils
formed in unconsolidated parent material trans-
ported by water, gravity, or wind. Most low-
lying valley areas have thick layers of silt,
sand, gravel, and clay deposited by glacial.
meltwater or by more recent floodwaters. Cha-
grin, Hartshorn, Moshannon, Nolin and Huntington
are examples of soils formed in material depos-
ited by floodwater or the more recent alluvium.
Ashton, Mentor, Glenford, Markland, and Hackers
soils are on the loamy or clayey, low-level
terraces. Chili, Watertown, and Conotton soils
are on the sandy and gravelly, low-level ter-
races.

In about 8 percent of the county, at higher
levels in former preglacial stream valleys, is
other water deposited material. Thick layers
of silt, clay, and sand were laid down by water
during the ponding and changes in drainage of
early glacial times. This material is referred
to as Minford Silts (12,13 ). It is mostly in
the western and central parts of the county.
Minford Silts consists of four layers. In
sequence from the top, they are brown loamy
alluvium, lacustrine gray clay, lacustrine red
clay, and reddish sand. The soils associated
with these layers are Otwell or Allegheny,
Licking, Vincent, and Gallia. All four layers
seldom occur at any one place.

In about 9 percent of Washington County,
the parent material is colluvium, a gravity
deposit at the base of steep slopes. This
material was deposited by downslope movement
of so0il and rock. Vandalia, Hayter, and Brook-
side soils formed in colluvium.

In about 1 percent of the county, the soils
formed in loess. Wind-deposited silts and fine
sands that commonly exceed 3 feet in thickness
occur on a few west-facing slopes along the
Ohio and Muskingum River Valleys. Lakin soils
formed in fine sandy loess. Duncannon and Al-
ford soils formed in silty loess.

Some soils in the county formed in more than
one type of parent material. The upper layers
of Woodsfield soil, for example, formed in
loess. The lower layers formed in residuum of
red clay shale.

Climate

The present climate of Washington County is
of the humid, temperate, continental type.
The effect of such a climate is evident in the
soils. Rainfall and temperature have been con-
ducive to plant growth, and as a result, all
of the soils have a surface layer that contains
a measurable amount of organic matter. The fre-
quency of rainfall has favored the movement of
clay from the surface layer to the subsoil.
Gilpin and Woodsfield are among the soils that
have clay films in the subsoil, which is evi-
dence 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 uniform. It can differ only locally,
as a result of differences in topography or
aspect. Consequently, the soils in Washington
County differ mainly as a result of differences
in parent material, relief, or topography, and
time.

Additional information about the climate is
given in the section "General Nature of the
County." .
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Living Organisms

Hardwood forest has been the dominant vege-
tation in Washington County. Most of the soils
on uplands, such as Keene, Gilpin, Wellston,
and Zanesville soils, are characteristic of
soils that formed under hardwoods. They have
light-colored surface and subsurface layers.
Ashton, Belpre, Huntington, and Sparta soils
have a higher organic-matter content, commonly
4 to 7 percent in uneroded areas, and thus
have a dark-colored surface layer. The high
lime content and the moderately fine texture
appear to be important factors in this larger
accumulation of organic matter.

Some of the native hardwoods are deep rooted.
They take up minerals from lower horizons in
the soil and later deposit these minerals on
the so0il surface, mainly in leaf litter. Yellow-
poplar and basswood, for example, mine nutri-
ents, or bases, from the soil and return them
to the surface in leaves and other litter.
Under yellow-poplars, an Al horizon is commonly
slightly acid to neutral, even in acid soils,
such as Gilpin and Wellston.

Insects, worms, tree roots, and small ani-
mals mix the soil and make it more permeable
by channeling to great depths. Man also is
altering the course of soil formation. He has
changed the vegetation and drainage pattern
and the chemical regime by liming and fertiliz-
ing.

Topography

Relief is a major influence on soil-forming
processes. It affects the.rate of surface
drainage, the movement of water through the
soil, and the local climate. Steep soils
typically have greater runoff, less infiltra-
tion of water, and a higher rate of erosion
than soils of lesser slope. Consequently,
many of the steeper soils have thinner profiles
and less distinct horizons than the less slop-
ing soils. Such contrast is evident in the
steeper Gilpin soils and the less sloping Well-
ston soils.

Topography directly affects the microclimate.
Slopes that face south or southwest are drier
and less productive than those that face north
and northeast. The direction of slope affects
the degree of exposure to the prevailing winds
and the intensity of the sun rays. These
forces, in turn, affect the evapotranspiration
rate, the breakdown of organic matter, and the
kind and rate of vegetative growth. For exam-
ple, the Gilpin soils on the south aspects are
less productive and have slightly less organic
matter in the surface layer than the Gilpin
soils on north aspects and generally support
different kinds of vegetation.
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Time

The length of time that parent material has
been in place and exposed to the active forces
of living organisms and climate is an important
factor in soil formation. The soils in Washing-
ton County have been forming for varying
lengths of time. Soils on the flood plains are
among the youngest soils in Washington County.
These soils are still affected by periodic
flooding and alluvial deposition, both of which
interrupt their formation. They have, however,
formed a surface layer of organic-matter accu-
mulation, and their subsoil shows evidence of
alteration from the original material. Chagrin,
Hartshorn, Huntington, Moshannon, and Newark
soils are examples.

Others that have indistinct horizons are the
steep to very steep soils. The soil material
is removed by geologic erosion before it has
time to form into a deep soil that. has well-
defined horizons. The Bt horizon in these
soils is weakly expressed or not evident. Ex-
amples are the steep Dekalb and Gilpin soils.

Ashton, Conotton, Watertown, Sparta, Lakin,
Hackers, Brookside, and Vandalia soils show a
moderate degree of formation. They are on low
level terraces, alluvial fans, or colluvial toe
slopes that are above the flood level or are
subject to infrequent flooding. Additional
soil material is deposited by occasional high
floodwater or by colluvial action.

In contrast, in the older soils on wide
flat ridgetops and high level terraces distinct
changes from the original parent material are
evident. Soil formation has proceeded with
few or no interruptions. Allegheny, Gallia,

-and Woodsfield soils have profile characteris-
-tics produced by long periods of essentially

uninterrupted soil formation. Among these
characteristics are the deep leaching of car-
bonates and the formation of a thick, well-
defined Bt horizon.

Processes of Soil Formation

The factors of soil formation defined in
the foregoing paragraphs largely control or
influence four soil-forming processes (10),
namely, additions, losses, transfers, and alter-
ations. Change within a soil is promoted by
some processes and retarded or precluded by
others.

Additions to soils are chiefly the addition
of organic matter to the surface layer, the
addition of bases in the organic matter and in
ground water, the deposition of silt by runoff
water from sloping areas at higher elevations,
and the addition of bases contained in lime and
fertilizer. The dark-colored surface layer of
Ashton, Belpre, and other soils is evidence of
the addition of organic matter. All the soils



have had at least a thin layer of organic ac-
cumulation, but in some places cultivation has
largely destroyed this identity. Also in all
soils, to some extent, plant nutrients are re-
cycled from soil to plants and back to soil in
the form of litter or organic material. Cha-
grin, Hartshorn, Huntington, Moshannon, Newark,
and other soils periodically receive additions
of soil material from floodwater. Additions of
lime and fertilizer in cultivated areas count-
eract, or exceed, losses of plant nutrients
that ordinarily occur.

Losses in soils occur as removal of bases
through leaching, removal of plant nutrients
through cropping, and actual loss of soil
through erosion. One of the most significant
losses in Washington County soils involves the
leaching of carbonates. 1In soils of the up-
lands, Lowell soils, for example, carbonates

have been leached to a depth of 35 to 60 inches.

Soil minerals break down and also are lost
through leaching, but at a slower rate than the
carbonates. The alteration of iron-enriched
minerals produces free iron oxides, which ap-
pear as fairly bright reddish or brownish
colors in such soils as Belpre and Upshur. The
mottling in all but the well-drained soils is
caused by reduction and resegregation of the
iron oxides as a result of excess water or a
slowly permeable soil horizon,

The most significant transfers in the soils
of Washington County are the transfers of col-
loidal material from the surface layer to the
lower horizons. The fine clays are suspended
in water that percolates downward from the
surface layer. During seasonal drying or pre-
cipitation the fine clays are deposited on the
soil surface, in cracks or root channels. Clay
films are evident in the lower horizons of Al-
legheny, Woodsfield, and Zanesville soils.
Various sesquioxides are also transferred from
the surface to lower horizons in most of the
soils.

Alteration within the zone of weathering in-
volves the transformation of primary minerals,
such as feldspars and biotite, into silicate
clay minerals. Illite and vermiculite are two
of the most common clay minerals in the soils
of Washington County. Kaolinite clay indicates
fairly intense weathering and occurs in small
amounts in most of the soils.

Classification of Soils

The purpose of soil classification is to
help us remember the significant characteris-
tics of soils, assemble our knowledge about the
soils, see their relationships to one another
and to the whole environment, and develop prin-
ciples relating to their behavior and their
response to manipulation. First through clas-
sification and then through the use of soil
maps, we can apply our knowledge of soils to
specific fields and other tracts of land.

The current system of soil classification
(15) was adopted by the Cooperative Soil Survey
in 1965, It is a comprehensive system, designed
to accomodate all soils. It defines classes
of soils in terms of observable or measurable
properties. The properties chosen are primar-
ily those that result in the grouping of soils
of similar genesis, or mode of origin. Genesis
does not, however, appear in the definitions of
the classes,

The current system of classification has six
categories. Beginning with the most inclusive,
the categories are the order, the suborder, the
great group, the subgroup, the family, and the
series, Table 10 shows the classification of
the soils of Washington County according to
this system. Brief descriptions of the six
categories follow.

Order.--Ten soil orders are recognized: En-
tisols, Vertisols, Inceptisols, Aridisols, Mol-
lisols, Spodosols, Alfisols, Ultisols, Oxisols,
and Histosols. The properties used to differ-
entiate orders are those that tend to give
broad climatic groupings of scils. Two excep-
tions to this generalization are the Entisols
and the Histosols, both of which occur in many
different climates. Fach order is identified
by a name of three or four syllables ending in
sol (Entisol).

Suborder.--Each order is divided into sub-
orders, mainly on the basis of soil character-
istics that result in grouping soils according
to genetic similarity. The climatic range is
narrower than that of the order. The proper-
ties used are mainly those that reflect either
the presence or absence of waterlogging or dif-
ferences in climate or vegetation. The names
of suborders consist of two syllables, the last
of which indicates the order. An example is
Aquent (Aqu, meaning water or wet, and ent
?%65’?ntf§31). -

Great group.--FEach suborder is divided into
great groups on the basis of similarity in the
kind and sequence of the major horizons and in
major soil properties. The horizons considered
are those in which clay, iron, or humus have
accumulated and those in which pans that inter-
fere with the growth of roots and the movement
of water have formed. The properties are soil
temperature, chemical composition (mainly con-
tent of calcium, magnesium, sodium, and potas-
sium), and the 1like. In the-name of a great
group, a prefix is added to the name of the
suborder. An example is Haplaquents (Hapl,
meaning simple horizons, aqu for wetness oOr
water, and ent, from Entisol).

Subgroup.--Each great group is divided into
subgroups, one that represents the central
(typic) concept of the group. Typic Haplaquent,
for example, means typical Haplaquent. Others,
called intergrades, have one or more properties
of another great group, suborder, or order.

Family.--Families are established within
each subgroup, primarily on the basis of pro-
perties important to the growth of plants or
properties significant in engineering. Texture,
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TABLE 10.--CLASSIFICATION OF SOILS

Series Family Subgroup Order
Alford--------- Fine-silty, mixed, mesic-----r-v=--------- Typic Hapludalfs--------- Alfisols.
Allegheny------ Fine-loamy, mixed, mexic-~-----r----r-n-n- Typlg Hapludults--------- Ultisols.
Ashton--------- Fine-silty, mixed, mesic------=---r---v--- Mollic Hapludalfs-------- Alfisols.
Belpre--------- Fine, mixed, mesic------------------------ Mollic Hapludalfs-------- Alfisols.
Brookside------ Fine, mixed, mesic----v--v-c-crcmrroc-ooo- Typic Hapludalfs--------- Alfisols.
Chagrin-------- Fine-loamy, mixed, mesic-------v-r-vr-e-r-- Dystric Fluventic Inceptisols.

Eutrochrepts.
Chili---------- Fine-loamy, mixed, mesic-«----=--v-womv-n-- Typic Hapludalfs--------- Alfisols.
Clymer--------- Fine-loamy, mixed, mesic---+-vr-rcr-------- Typic Hapludults--------- Ultisols.
Conotton------- Loamy-skeletal, mixed, mesic-------------- Typic Hapludalfs--------- Alfisols.
Dekalb-------~- Loamy-skeletal, mixed, mesic------+-------- Typic Dystrochrepts------ Inceptisols.
Duncannon------ Coarse-silty, mixed, mesic---------------- Ultic Hapludalfs--------- Alfisols.
Elba----------- Fine, mixed, mesic----------r---cm--mmmoo- Typic Hapludalfs--------- Alfisols.
Gallia--------- Fine-loamy, siliceous, mesic-------------- Typic Paleudalfs--------- Alfisols.
Gilpin--------- Fine-loamy, mixed, mesic------------------ Typic Hapludults--------- Ultisols.
Glenford------- Fine-silty, mixed, mesic------=-----ou-u--- Aquic Hapludalfs--------- Alfisols.
Hackers-------- Fine-silty, mixed, mesic------------------ Typic Hapludalfs--------- Alfisols,
Hartshorn------ Fine-loamy over sandy or sandy-skeletal, Dystric Fluventic Inceptisols.
mixed, mesic. Eutrochrepts.
Hayter--------- Fine-loamy, mixed, mesic------------------ Ultic Hapludalfs--------- Alfisols.
Huntington----- Fine-silty, mixed, mesic-----------co----- Fluventic Hapludolls----- Mollisols.
Keene---------- Fine-silty, mixed, mesic--------o-o--o---- Aquic Hapludalfs--------- Alfisols.
Lakin---------- Mixed, mesic-------cemmmem oo Alfic Udipsamments------- Entisols.
Licking-------- Fine, mixed, mesic-----=-=-c----r--nooo-- Aquic Hapludalfs--------- Alfisols
Lowell----+----- Fine, mixed, mesic---------cocucuooom Typic Hapludalfs--------- Alfisols.
Markland 1/----{ Fine, mixed, mesic-----=---ccccmmccmonaonunn Typic Hapludalfs--------- Alfisols.
McGary---=----- Fine, mixed, mesic------------cccom-- Aeric Ochraqualfs-------- Alfisols.
Melvin--------- Fine-silty, mixed, nonacid, mesic-------- Typic Fluvaquents-------- Entisols.
Mentor--------- Fine-silty, mixed, mesic-----------c------ Typic Hapludalfs--------- Alfisols.
Moshannon------ Fine-silty, mixed, mesic------------------ Dystric Fluventic Inceptisols.
Eutrochrepts.
Newark--------- Fine-silty, mixed, nonacid, mesic-------- Aeric Fluvaquents-------- Entisols.
Nolin---------- Fine-silty, mixed, mesic--------cccce-a--n Dystric Fluventic Inceptisols.
Eutrochrepts.
Otwell--=------- Fine-silty, mixed, mesic---------c---cu--- Typic Fragiudalfs-------- Alfisols.
Pioga---------- Fine-silty, mixed, mesic------------------ Typic Ochraqualfs-------- Alfisols.
Sparta--------- Sandy, mixed, mesic-----------------cooon Entic Hapludolls--------- Mollisols.
Summitville----{Fine-loamy, mixed, mesic-----=--=--------- Typic Hapludalfs--------- Alfisols.
Taggart-------- Fine-silty, mixed, mesic-----------------" Aeric Ochraqualfs-------- Alfisols.
Tioga 2/------- Coarse-loamy, mixed, mesic---------------- Dystric Fluventic Inceptisols.
B Eutrochrepts.
Upshur--------- Fine, mixed, mesic------------“-c--- Typic Hapludalfs--------- Alfisols.
Vandalia------- Fine, mixed, mesic-------------ccmo_ Typic Hapludalfs--------- Alfisols.
Vincent-------- Fine, mixed, mesic------------mmecmooo Typic Hapludalfs--------- Alfisols.
Watertown------ Sandy, mixed, mesic--------------c-co-oon Psammentic Hapludalfs----[Alfisols.
Wellston-------|Fine-silty, mixed, mesic---------cmoe----- Ultic Hapludalfs--------- Alfisols.
Westmore------- Fine-silty, mixed, mesic------------------ Typic Hapludalfs--------- Alfisols.
Wheeling------- Fine-loamy, mixed, mesic-----------cocmm-o Ultic Hapludalfs--------- Alfisols.
Woodsfield-----|Fine, mixed, mesic---=~==---mommuoo____ Typic Hapludalfs--------- Alfisols,
Zanesville----- Fine-silty, mixed, mesic-----~------------- Typic Fragiudalfs-------- Alfisols.
1/
The Markland soils in Washington County are taxadjuncts to the Markland series. They have
a thicker solum than is defined as the range for the series.
2/
~ The Tioga soils in Washington County are taxadjuncts to the Tioga series. They have a

slightly higher soil reaction |than is defined as the range for the series.
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‘kinds of clay minerals, reaction, soil temper-
ature, permeability, thickness of horizons, and

consistence are among the properties considered.

Series.--A series 1s a group of soils that
have horizons similar in all important charac-
teristics, except for texture of the surface
layer, and similar in arrangement in the pro-
file. (See the section "How This Survey Was
Made.'")

Labotatory Data

The results of laboratory analyses on soils
representing 15 soil series in Washington
County are shown in table 11. Profiles for
these series are described in the section 'De-
scriptions of the Soils," as well as in this
section. The profiles described in this sec-
tion represent part of the range of the series,
but are not so typical as the representative
profile in '"Descriptions of the Soils."

Data in table 11 were determined at the
Agronomy Department, Ohio Agricultural Research
and Development Center (OARDC), Columbus, Ohio.
The soils analyzed were selected to add to the
~ knowledge about Ohio soils and to aid in their

proper classification and interpretation. Of
special concern in the classification of Wash-

ington County soils was the percent base satura-

tion and texture family of many of the soils.

Published and unpublished laboratory data
are available for nearly all Washington County
soils., Published laboratory data are available
in the soil surveys of nearby counties. Unpub-
lished laboratory data are on file at the
Agronomy Department OARDC, Columbus, Ohio;
the Ohio Department of Natural Resources, Div-
ision of Lands and Soil, Columbus, Ohio; and
the Soil Conservation Service, State Office,
Columbus, Ohio.

The following paragraphs outline some of the
procedures used to obtain the data presented in
table 11.

Particle-size distribution data were ob-
tained by the pipette method outlined by Steele
and Bradfield (11), but modified by using
sodium hexametaphosphate as the dispersing
agent and a 10-gram soil sample. The sand
fractions were determined by sieving. The
fine silt and coarse clay (20-0.2 micron) were
determined by gravity sedimentation, and the
fine clay (0.2 micron) was determined by sedi-
mentation in a centrifuge. Coarse silt was ob-
tained by substracting sand, fine silt, and
clay from the total sample. The percentage of
organic matter was determined by a dry combus-
tion method. Extractable bases were extracted
with a neutral solution of ammonium acetate.
The extractable potassium in this solution was
determined with a flame photometer (8). Ex-
tractable calcium and magnesium in this

sclution were determined by the EDTA method (3).
Extractable hydrogen was determined by the
triethanolamine ! method (8). All pH measure-
ments were made using a 171 soil-water ratio.

The kinds of clay minerals are identified in
the Gallia, Licking, Markland, and Otwell soils
in table 12. Data in table 12 were determined
by the Agronomy Department, OARDC, Columbus,
Ohio under the direction of Dr. L. P. Wilding.

Procedures for X-ray analysis and for the
interpretation of X-ray defractograms are es-
sentially the same as reported previously (16,
18).

T Licking (WS-2) and Markland (WS-3) soils
formed in lacustrine sediments on terraces.
According to the data in table 11 mineralog-
ical placement of the Markland soil is illitic
and that of the Licking soil is mixed, border-
ing on illitic. The Markland soil is classi-
fied as mixed; data are insufficient to warrant
changing the mineralogical placement to illitic.

Markland and Licking soils have similar
kinds of clay minerals. Neither contains ap-
preciable amounts of expandable minerals, but
each is about 10 to 20 percent interstratified
components. In each profile the content of
illite increases and that of vermiculite de-
creases with increasing depth, which reflects
pedogenic weathering of illite to vermiculite
in the upper part of the solum. On the basis
of the percentage of clay and the kinds of clay
minerals, both soils would be classified as
having moderate to high shrink-swell potential
in subsurface horizons.

Gallia (WS-1) and Otwell (WS-11) soils
formed in water-deposited sandy and silty mate-
rial. They are not fine textured; thus, the
kind of clay mineral is not significant in the
family classification. The clay mineral composi-
tion of the Gallia soil is mixed with about
equal percentages of illite and kaolinite (20
to 30 percent of each) and somewhat lower
quantities of vermiculite and expandable clays.
The kaolinite in the Gallia soil seems to be in-
herited from the sandy parent material because
the content increases with increasing depth
and is highest in the lower part of the solum.
No consistent trends were noted in other clay
minerals of this profile.

The Otwell soil is characterized by a ver-
miculite-expandable clay mineral system. These
high-activity clays result in an average cation-
exchange capacity for the total clay fraction
of about 10 milliequivalents for 100 grams of
clay.

Gallia and Otwell soils have moderate shrink-
swell potential.

From the standpoint of engineering interpre-
tations, on a per unit clay basis, the hazard
of instability would be more serious in a soil
having more expandable clay mineral components
(either montmorillonite or the montmorillonite-
illite interstratified group) than in a soil
having smaller quantities of these components.

187



TABLE 11.--

[Analyses by Agronomy Department, Ohio Agricultural Research and Development Center,

Particle-size distribution
Sand
Soil and Horizon | Depth

sample from Very 5ilt Fine
number surface Very Medium Fine fine Total 0.05- Clay clay
coarse Coarse 0.5- 0,25~ 0.10- | 2.0-0.05| 0.002 |<0.002 |<0.0002

2-1 mm 1-0.5 mm 0.25 mm 0.10 mm 0,05 mm mm mm mm ©omm

In Pct Pct Pct Pct Pct Pct Pct Pct Pet | Pct

Allegheny Ap 0-8 0.1 0.4 0.3 13.0 7.0 20.8 58.5 20.7 7.4
silt B2lt 8-15 0.1 0.2 0.1 14,0 6.4 20.8 150.3 28.9 | 2.8
loam, B22t, 15220 0.2 0.2 0.1 24,6 10.6 35.8 41.9 22.3 13.7

WS-22 B22t 20-24 0.2 0.2 0.2 33.5 13.6 47.9 32.9 19,4 10.6

B23t 2L-32 0.1 0.2 0.2 6.2 17.7 6.4 22.3 13.3 6.2

B23t 32-41 0.1 0.3 0.3 47.8 17.0 65.5 19.5 15.0 6.1

B2k, 4i-51 0.1 0.2 0.3 35.2 L 50.2 18.8 31.0 18.0

B3t 51-62 0.0 0.2 0.2 38.7 16.9 56.0 20.1 23.9 14,0

C 62-82 0.0 0.1 0.4 4.8 11.2 56.7 13.4 29.9 20,0

o - 82-90 0.0 0.1 0.3 49,0 12.3 61.7 13.0 25,3 17.5

C 90-102 0.0 0.1 0.2 51.0 13.6 65.2 11.7 23.1 14.3

c 102-135 0.0 0.1 0.1 Ul .6 17.2 62.0 17.5 214 12.8

Duncannon Al 0-3 0.3 0.b4 0.2 1.1 9.k 11.4 .78.5 10,1 3.9
silt A2 3-8 0.1 0.4 0.4 1.6 11.2 13.7 79.3 7.0 1.8
loam. A2 8-13 0.1 0.2 0.2 1.2 11.6 13.3 77.5 9.2 2,2
WS-W5k B2lt 13-17 0.0 0.1 0.1 0.6 10.5 11.3 72.6 16.1 6.1
B22t 17-2k4 0.0 0.1 0.1 0.5 8.4 9.1 7L.7 19.2 9.8

B2t 24-30 0.0 0.1 0.1 0.4 8.0 8.6 72.0 - 19.4 10.5

B23t 30-38 0.0 0.1 0.1 0.7 9.8 10.7 74.8 14,5 6.6

B3 38-50 0.0 0.2 0.2 0.5 8.8 9.7 77.3 13.0 5.8

B3 50-60 0.0 0.3 0.2 0.4 7.0 7.9 81.9 10.2 4,0

Cl 60-75 0.5 1.0 0.6 1.6 7.0 10.7 71.8 17.5 5.8

c2 75-90 0.6 1.3 0.9 2.7 7.0 12.5 67.6 19.9 5.6

C3 90-120 0.0 0.0 0.1 3.7 21.2 25,0 67.9 7.1 2.9

Gallia Ap 0-8 0.3 2.k L1 12.0 4,0 22.8 61.9 15.3 3.6
silt Blt 8-12 0.2 1.9 3.8 9.8 2.7 18.4 59.4 22,2 8.2

loam. B21t 12-19 0.1 1.6 4.1 12.2 3.3 21.3 52,2 26.5 13.3

WS-1. B21lt 19-23 0.2 1.9 5.9 19.2 5.5 32,7 41.9 25,4 13.3

B22t 23-30 0.1 1.h4 5.3 22,6 8.1 37.5 34,1 28.4 4.3

B23t 30-41 0.0 0.7 2.8 30.7 8.2 Lo L 16.1 41.5 24,2

B2kt L1-kg 0.0 0.7 5.6 52,4 3.1 61.8 6.1 32,1 22,2

B2kt 4956 0.0 0.7 5.3 52,4 3.2 61.6 9.0 29.4 20.2

B2Lt 56-67 0.4 3.1 11.2 36.3 - 10.8 61.8 | 14.6 23.6 12.7

B3t 67-76 1.h 12.9 23.4 39.4 2.2 79.3 4.5 16.2 9.0

B3t 76-83 1.8 36.4 32.8 15.4 1.4 87.8 0.0 12.2 7.3

C 83-93 8.5 50.4 20.7 6.4 2.0 88.0 2.8 9.2 4.5
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LABORATORY DATA

Columbus, Ohio.

Dashes indicate no determination made.

The symbol £ means less than]

(Milliequivalents per 100 grams of soil)

Extractable cations

Sum Total
Textural Reaction | Organic- of Sum base
class matter extract- of saturation
content Hydrogen | Calcium |Magnesium| Potassium able bases sum
cations
pH Pet Megq per| Meg per Pct
100 gms 100 gms -
of soil of soil
Silt lo@M---mmme—mea 6.0 1.9 5.2 5.8 1.4 0.28 12.7 7.5 59
Clay loam------w--u- 5.0 0.9 10.2 4,0 1.5 0.28 16,0 5.8 36
LO&M —mmm e L.8 0.3 9.5 1.9 1.5 0.23 | 13.1 3.k 26
LOAM- === 4.8 0.2 7.5 0.9 1.3 0.21 9.9 2.9 29
Sandy loam-----==w-- 4.9 0.2 5.7 0.1 2.2 0.18 8.2 2.5 30
Sandy {loam--------~- 5.0 0.2 6.6 0.1 2.k 0.16 9.3 2.7 29
Sandy clay loam----- 4,9 0.2 11.8 0.6 3.8 0.20 16.4 4.6 28
Sandy clay loam----- 5.0 0.2 8.2 0.8 2.8 0.16 12,0 3.8 31
Sandy clay loam----- 5.0 0.2 12.6 0.3 1.1 0.19 14,2 2.6 18
Sandy clay loam----- 5.1 0.1 10.1 0.0 2.4 0.26 12.8 2.7 21
Sandy clay loam----- 5.1 0.1 9.1 0.0 2.3 0.25 11.6 2.4 21
Sandy clay loam----- 5.3 0.2 7.8 1.1 2.8 0.13 11.8 e} 3k4
Silt loam--=--~--no- 5.5 5.0 10.1 3.5 2.0 0.42 16.0 5.9 37
Silt loam-~-=--=cmun 5.1 1.2 6.1 1.0 0.5 0.23 7.8 1.7 22
Silt loaM==-=emenoaca 4,7 0.7 6.1 0.3 0.3 0.17 6.9 0.8 11
Silt loam--=--mcecnn 4.6 0.2 7.9 0.6 0.6 0.17 9.3 1.4 15
Silt loame--=---cee-- 4.8 0.2 9.0 1.1 1.7 0.36 12.2 3.2 26
Silt loam---==-cmmu- 4.8 0.2 8.9 0.9 1.9 0.23 11.9 3.0 25
Silt lo@m-=--m-mmm-- 4.9 0.2 7.6 0.6 2.0 0.16 10.4 2.8 27
Silt loam------—mme- L.,9 0.2 7.0 0.7 1.8 0.09 9.6 2.6 27
Siltemcmcmcmmeme o 5,1 0.2 6.3 0.9 1.8 0.07 9.1 2.8 31
Silt loame=---=-m-u 5.8 0.2 b,2 L.6 b.7 0.12 13.6 9.4 69
Silt loam---=---=-nn 6.2 0.2 3.5 5.1 4.3 0.15 13.0 9.5 73
Silt loam---~-w-eoun 5.7 0.2 2.9 2.7 2.1 0.08 7.8 .9 63
Silt lo@M-=--emmmmu- 5.3 0.2 6.0 3.1 0.8 0.46 10.4 I ho
Silt loam-----=c--u- 4.5 0.7 9.1 1.6 0.5 0.23 11,4 2.3 20
Silt loam--—---euoo- 4.6 0.5 9.8 2.6 0.9 0.31 13.6 3.8 28
LOAMmmm e mmm e 4.8 0.2 7.3 3.7 1.6 c.23 | 12.8 5.5 L3
Clay loam---=----=-= 5.0 0.2 5.9 4,1 2.9 0.15 13.0 7.1 55
Clay-r-mmmm e ec e 5.1 0.5 8.5 5.2 5.1 0.20 19.0 10.5 55
Sandy clay loam----- 5.0 0.2 7.9 3.0 3.9 0.18 15,0 7.1 L7
Sandy clay loam----- 5.0 0.3 7.7 2.4 L1 0.19 .4 6.7 Ly
Sandy clay loam----- 4.9 0.3 6.8 1.7 2.8 0.13 11,4 4.6 L1
Sandy loam----~—--== 4.9 0.2 5.8 1.4 2.3 0.10 9.6 3.8 Lo
Loamy coarse sand--- 5.1 0.2 5.0 1.2 2.1 0.09 8.4 3.4 Lo
Loamy coarse sand--- 5.0 0.2 4.0 0.7 1.2 0.05 5.9 2.0 33
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LABORATORY DATA--Cont.

Extractable cations

(Milliequivalents per 100 grams of soil)

Sum Total
Textural Reaction | Organic- of Sum base
class matter extract- of saturation
content Hydrogen Calcium |Magnesium|Potassium able bases sum
cations
Pect
P Pet Meg per Meq per -__
100 gms 100 gms
of soil of soil
Silt loam--==mmomean 5.3 6.0 12,4 5.h 1.5 0.41 19,7 7.3 37
Silt loame-meomcmman- 4.6 2.1 10.2 0.7 0.6 0.36 11.9 1.7 1h
Silt loam~mmmeeemno- Ly 1.0 9.6 0.k 0.6 0.26 10.9 1.3 12
S1lt loam----—cceeno b.L 0.6 1.4 0.8 1.0 0.18 13.4 2.0 15
Silty clay loam----- 4.7 0.5 15.6 2.1 3.1 0.26 21.1 5.5 26
Silty clay loam----- 4.8 0.3 k.4 3.0 k.o 0.25 21.6 7.2 33
8ilty clay--=---ceo-- 4.7 0.3 16.6 7.1 7.9 0.39 32.0 15.4 48
Clay-mcmmmmmmmmmeemm 4.6 0.3 20.0 11.7 11.9 0.68 Lh, 3 2k.3 55
Silty clay--m--eeam- 4.8 0.3 13.5 10.5 10.6 0.55 35.2 21.7 62
Silty clay-----cce-- 5.0 0.3 12.1 10.h 10.4 0.49 33.4 21.3 6L
Silt loaf--==mmeeeme- 6.7 2.4 5.1 7.1 2.3 0.20 14,7 9.6 65
811t loame=--moocaa- 6.2 2.2 5.9 6.0 2,1 0.15 1.1 8.2 58
Silty clay, loam----- 5.0 1.0 9.6 3.1 1.5 0.10 4.3 b7 33
Silty clay loam----- 4,5 0.7 14,1 2.0 1.2 0.09 17.4 3.3 19
S5ilty clay-=---=---- L6 0.5 18.7 1.5 2.7 0.17 23.1 L.y 19
S1lty clay----=—cmcu- 4,5 0.5 18.4 1.0 4,0 0.20 23.6 5.2 22
Silty clay----cmmem- 4,6 0.3 16.5 1.2 5.4 0.19 23.3 6.8 29
Silty clay loam----- 5.0 0.3 9.1 1.8 7.0 0.18 18.1 9.0 50
Silty clay----—==auo 7.1 0.5 3.5 5.0 8.1 0.15 16.7 13.2 79
Silty clay loam----- 5.0 2.4 12.8 2.9 1.5 0.20 17.4 4.6 26
Silty clay-----mamu- L7 0.9 18.3 2,1 1.1 0.15 21.6 3.3 15
Claymmmocmmmmcmmmeem 4.7 0.5 21.5 1.7 1.9 0.15 25.2 3.7 15
CLlay-mmmm oo mmm e h,7 0.3 19.0 1.9 b2 0.26 | 25.k 6.4 25
Clay= e ccmmmom e eee 4.8 0.3 13.7 3.1 7.3 0.28 | 2k k4 10.7 Ll
Clay-mcmommmmcmeeee 6.8 0.3 5.1 5.9 10,4 0.26 | 21.7 16.6 76
Clay-mmmmmmmmme e o 8.1 - ——- — —— — - o -
Silty clay--=--c-==- 8.3 -— -— --- -—- --- --- --- --
Silty clay--—---~c-u- 8.3 S - - —-- — - - --
Silt loaM--==-mwewm- 5.4 6.0 14,1 5.3 1.7 0.k9 21.6 7.5 35
Siltemmmmmmmmm————- 5.5 2.4 10.0 2.4 1.3 0.29 14,0 Lo 29
Silt loam--==---ewu- 4.6 1.0 9.9 0.7 1.0 0.27 11.9 2,0 17
Silt loam---=---omun 4.5 0.7 11.6 0.8 1.5 0.30 1,2 2.6 18
Silt lo@Mme==-mem=oooo L,5 0.5 12.5 1.5 2.7 0.32 17.0 k.5 27
8ilty clay loam----- 4,5 0.3 15.2 2.3 4,1 0.31 21.9 6.7 31
Silt loam----ecocauo-o Loy 0.3 13.2 2.8 L4 0.22 20.8 7.4 36
Silt loam----=mmouon 4.6 0.2 7.5 2.6 3.5 0.10 13.7 6.1 Ly
Silt loam----cemeuua 4.8 0.2 5.8 3.9 4,3 0.12 1,1 8.3 59
Silty clay loam----- 5.2 0.2 6.5 6.h 7.1 0.12 20,1 13.6 68
Silty clay loam----- 5.6 0.2 3.5 6.9 7.5 0.11 18.0 14,5 81
Silty clay loam----- 6.2 0.2 5.1 10.7 11.2 0.17 27.2 22,1 81
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LABORATORY DATA--Cont.

Extractable cations
(Milliequivalents per 100 grams of soil)
Textural Reaction Organic- Sum Total
class matter of Sum base
content Hydrogen Calcium {MagnesiumiPotassium [extract- of saturation
able bases sum
cations
pH Pect Meq per | Meg per Pct
100 gms 100 gms
of soil of soill
€ilty clay loam----- 4.8 1.7 12.4 4.6 2.0 0.35 19.3 6.9 36
Silty clay-------=-= L 7 0.9 4.6 4.3 2.3 0.25 2L.5 6.9 32
Silty clay--=---—--—-- b7 0.2 15.4 7.4 7.6 0.43 30.8 15.4 50
Silty clay-------=-- k.9 0.2 9.9 11.1 7.8 0.53 29.3 19.4 66
Silty clay loam----- 5.0 0.2 7.6 11.5 8.9 0.40 28,4 20.8 73
Silty clay loam----- 5.5 0.2 5.4 13.4 8.9 0.4k 28.1. 22.7 81
Silty clay loam----- 6.2 6.7 9.3 15.3 3.5 0.64 28.7 19.4 68
Silty clay loam----- 6.5 4,0 7.5 13.8 3.0 0.31 2h.6 17.1 70
Silty clay loam----- 5.9 1.4 7.3 9.0 2.5 0.27 19,1 11.8 62
Silty clay----c---on 4.7 0.5 12.3 11.6 k.9 0.4k 29.2 16.9 58
Silty clay------=--- 5.0 0.5 12.8 11.7 L,5 0.43 29 L 16.6 57
8ilty clay------mec-- 5.4 0.5 9.1 13.4 5.8 0.43 28,7 19.6 68
Cilty clay----=------ 6.9 1.0 5.2 15,2 6.3 0.35 27.0 21.8 81
Silty clay---~-~--=-- 7.0 0.5 3.5 14,7 6.3 0.33 24 .8 21.3 86
Silt loam------c--m- 6.5 5.7 6.5 12,1 2.5 0.51 21.6 15.1 70
Silt loaM---=---==== 5.5 2.k 9.1 6.0 1.3 0.41 16.8 7.7 L6
S5ilt loam--------=--- 5.3 0.7 7.1 2.9 0.8 0.23 11.0 3.9 35
8ilt loam------=—=-—- 5.0 0.5 8.0 2.3 0.8 0.23 11.3 3.3 29
Silty clay loam----- 4.8 0.3 14.3 1.7 1.3 0.26 17.6 3.3 19
Silty clay loam----- 5.1 0.2 16,0 - 5.0 4.3 0.33 26.6 10.6 Lo
Silty clay---------- 4.9 0.2 16.0 L9 4.8 0.ho 26.1 10.1 39
8ilty clay loam----- 5.0 0.2 13.8 6.0 5.8 0.32 25.9 12,1 L7
Silty clay loam----- 5.1 0.2 11.6 7.3 6.4 0.29 25.6 14,0 55
Silty clay----~-=--- 6.1 0.0 6.0 4.k 10.2 0.36 31.0 25.0 81
Silty clay-----—---- 7.0 0.2 L6 16.8 10.7 0.36 32.5 27.9 ) 86
Silty clay-----=-=-- 7.5 - 3.8 16.5 10.1 0.40 30.8 27.0 88
Silty clay---------- 7.6 - —-- -—- _— ——— - --- --
Silty clay loam----- 7.1 0.0 2.0 13.2 8.0 0.31 23.5 21.5 9L
Silt Loam-=-=m-mmmm- 4.6 7.4 15.0 3.1 1.1 0.20 19.4 Lok 23
Silt loam----- —————- L7 1.7 8.4 0.6 0.3 0.15 9.5 1.0 11
Silt loame=---ve-au-s " 4.6 0.5 9.4 0.5 0.3 0.13 10.3 0.9 9
Silt loam--==cmceeo- 4.8 0.7 10.9 0.7 1.4 0.15 13.2 2.2 17
Silt loam-~-=---cmun 5.1 0.5 8.7 1.4 3.8 0.23 1,1 5.k 38
Silty clay loam----- 5.0 0.3 8.7 1.9 4.3 0.23 15.1 6.4 L2
LO&M- = mmmm e mmm e 5,0 0.2 9.4 1.7 3.0 0.15 14.3 4.8 3k
LA mm mmmm e m e 5.1 0.2 8.9 2.3 3.5 0.13 4.8 5.9 ko
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TABLE 11.--

Particle-size distribution

Sand

Soil and Horizon Depth
sample from Very S5ilt Fine
number surface Very Medium Fine fine Total 0.05~ Clay clay
coarse Coarse 0.5- 0.25- 0.10- |2.0-0.05 0.002 [€0.002 |<'0,0002
2-1 mm 1-0.5 mm| 0.25 mm 0,10 mm 0.05 mm mm mm mm mm
In Pet Pct Pct Pt Pet Pet | Pet Pet Pet Pct
Watertown | Ap 0-13 2.7 39.5 16.2 13.5 3.9 75.8 17.3 6.9 1.2
coarse B2lt 13-17 3.3 36.2 20.7 10.5 3.4 7h.1 17.9 8.0 2.0
sandy B21t 17-22 6.3 43.8 19.1 8.0 2.2 79.4 12.7 7.9 2.3
loam. B22t 22-28 3.2 7.9 25.4 7.8 1.8 86.1 7.0 6.9 - 2.1
WS-17 B22t 28-35 3.3 52.9 17.0 11.9 2.7 87.8 5.5 6.7 2.3
IIBR3 35-42 2.0 20.8 37.8 23.6 3.0 87.2 7.5 5.3 1.8
I1B3 Lo-hly 35.0 22,7 1k.9 7.9 1.3 81.8 11.9 6.3 2.6
IICL 4L 61 19.4 25.0 33.3 12.5 1.7 91.9 2.3 5.8 1.7
IIC2 61-84 e} 33.3 43,0 8.8 0.6 9b.7 1.7 3.6 1.5
IIIC3 84-110 0.5 2.9 34.8 54,6 2.3 95.1 3.0 1.9 1.5
Wheeling Al 0-5 0.9 2.2 3.4 5.1 9.6 21.2 63.0 15.8 4.8
silt A2 5-10 0.6 3.1 4,5 6.3 12.9 27.7 61.2 11,1 1.6
loam. Bl 10-16 0.6 3.1 b7 6.0 12.6 27.0 59.8 13.2 2.2
WS-10 B2lt 16-20 0.4 2.9 L,0 5.4 12.5 25.2 58.9 15.9 k7
B21t 20-25 0.3 2.9 3.7 k.9 12,5 2k.3 58.2 17.5 5.9
B22t 25-29 0.7 3.5 3.8 L.7 12.4 25.1 57.0 17.9 6.4
IIB23t 29-35 1.9 8.1 6.5 5.5 11.2 33.2 46,8 20,0 8.2
IIB24t 35-39 2.8 10.9 12,1 6.7 7.3 44,8 34,1 21.1 9.3
TIB24t 39-43 11.1 6.5 6.4 6.6 9.4 40,0 39.4 20.6 8.7
TIB25t 43-548 274 6.8 bk Lk 5.1 48.1 27.9 2k’ o 10,2
IIB25% 48-60 2k, 9 7.1 5.0 5.9 k.2 47,1 25,2 27.7 12.¢
IIB26t 60-72 25.3 6.9 5.5 6.6 4,2 48.5 2L 7 26.8 12.6
IIB26t 72-84 60.2 4.3 1.5 1.9 1.9 69.8 12,3 17.9 8.2
IIB26t 8L-92 37.1 6.4 3.7 5.4 3.3 55.9 16.0 28.1 11.6
Woodsfield | Al 0-2 0.4 0.8 0.6 o.h 1.5 3.7 83.4 12,9 3.2
silt A2 2-6 0.1 0.8 0.5 0.8 1.0 3.2 80.8 16.0 3.3
loam. BlL 6-9 0.1 0.5 0.4 0.5 0.8 2.3 77.5 20.2 5.4
WS-8 B21t 9-1h4 0.1 0.4 0.3 0.4 0.7 1.9 72.6 25.5 9.2
B22t 1h4.-22 0.1 0.5 0.3 0.5 0.9 2.3 69.6 28.1 13.0
B23t 22-26 0.2 0.9 0.4 0.9 1.6 4,0 6L4.8 31.2 15.3
IIB2kt 26-30 0.1 0.6 0.3 0.8 1.5 3.3 k5.9 50.8 31.9
IIB3 30-48 0.3 0.4 0.3 0.7 1.9 3.6 33.6 62.8 35.7
IIIC 48-5k 0.1 0.1 0.1 1.2 7.5 9.0 52,0 39.0 15.9
Zanesville | Ap 0-8 0.8 1.6 0.9 3.1 3.3 9.7 75.0 15.3 1.8
silt Bl 8-14 0.k 0.9 0.5 2.7 3.0 7.5 70.5 22,0 6.2
loam. B2lt 1h-21 0.2 0.6 0.3 4,2 4.6 9.9 65.1 25.0 10.0
Wws-24 B22% 21-28 0.3 0.5 0.h 7.8 7.5 16.5 sk, 9 28.6 14,3
IIBx1 28-36 0.5 0.6 0.5 12.8 12.0 26.4 ho. 4 24,2 10.2
IIBx1l 36-UhL 0.2 O.4 0.5 14,0 13.8 28.9 k5.9 25.2 8.3
IIBx2 L4-58 0.2 0.4 0.4 13.2 12.9 27.1 40.3 32.6 11.5
IIC1 58-66 0.h 0.6 0.6 1.k 12,2 28,2 37.8 34,0 12.8
1IC2 66-T77 0.3 1.8 6.7 38.5 13.8 61.1 20.8 18.1 6.4
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LABORATORY DATA--Cont.

Extractable cations
(Milliequivalents per 100 grams of soil)
Textural Reaction | Organic- Sum Total
class matter of Sum base
content | Hydrogen Calcium [Magnesium | Potassium|extract- of saturation
able bases sum
cations
\p_H Pct Meq per | Meq per Pet
100 gms 100 gms
of soil of soil
Coarse sandy loam---- 6.7 1.2 3.9 2.5 0.5 0.42 7.3 3.4 L7
Coarse sandy loam---- 6.6 0.3 3.2 1.8 0.5 0.24 5.7 2.5 Ly
Loamy coarse sand---- 5.9 0.2 3.7 1.6 0.5 0.15 5.9 2.2 38
Loamy coarse sand---- 5.9 0.3 3.4 1.8 0.7 0.11 6.0 2.6 43
Loamy coarse sand---- 5.9 0.2 2.6 1.8 0.6 0.11 5.1 2.5 L9
Loamy §and--------n- 5.9 0.2 3.2 1.7 0.5 0.10 5.5 2.3 ho
Loamy coarse sand---- 5.9 0.2 3.3 2.0 0.6 0.10 6.0 2.7 b5
Coarse S$and------n-n-n- 6.0 0.5 4.0 1.9 0.7 0.09 6.7 2.7 Lo
Coarse sand---------- 6.1 0.3 3.0 1.5 0.7 0.07 5.3 2.3 43
SBNAn —m e mmm e eee 6.1 0.2 2.6 1.1 0.6 0.00 L3 1.7 ko
Silt loBMeerococmomn 5.1 b6 10,k 3.5 1.2 0.57 15.7 5.3 34
Silt lo@m---=-=--=cu- 4.8 1.7 7.8 1.0 0.5 0.21 9.5 1.7 18
Silt loam-----=--—-w- L7 1.0 7.0 0.9 0.5 0.19 8.6 1.6 19
Silt loam----—-c-—--- 4,6 0.7 6.9 1.3 0.5 0.23 8.9 2.0 23
Silt loaf--—=---====== b7 0.5 6.2 1.7 0.7 0.2k4 8.8 2.6 30
Silt loamM---m--mmaeu- 4.8 0.5 6.1 2,2 0.9 0.20 9.4 3.3 35
LOBMmmmmmmmmm e e e 4.8 0.5 9.5 3.0 1.3 0.19 14,0 k.5 32
LOAM= === m e mmm e m e 4.8 0.7 10.0 3.5 1.7 0.20 15,4 5.4 35
LOAM=mmmmmmm e h.g 0.5 8.7 3.1 2.1 0.19 141 5.4 38
Sandy clay loam------ k.9 0.5 9.3 2.6 3.2 0.32 15.4 6.1 Lo
Sandy clay lo@m------ 5.0 0.7 9.2 3.3 3.9 0.32 16.7 7.5 L5
Sandy clay loam------ 5.1 0.7 8.3 3.6 3.9 0.28 16.1 7.8 48
Sandy loam-----—----- 5.2 0.5 7.3 3.6 3.2 0.25 1.3 7.0 L9
Sandy clay loaM------ 5.3 0.3 8.1 4.5 3.6 0.28 16.5 8.k 51
Silt loam-----c--—--- 5.1 5.3 11.3 3.1 1.1 0.41 15.9 h.6 29
Silt loam---—-—-——o-= 6.0 1.2 4,2 LY 0.8 0.34 9.7 5.5 57
Silt loam------——-oun 6.6 0.9 y,2 h,7 1.2 0.41 10.5 6.3 60
Silt loAm--=-—=-mmuuu 5.5 0.5 6.0 T 2.3 0.46 13.2 7.2 55
Silty clay loam------ 5.0 0.5 10.5 2.6 3.1 0.41 16.6 6.1 37
8ilty clay loam------ k.9 0.2 11.0 3.2 4.2 0.39 18.8 7.8 L1
Silty clay-c-mmmmoem- 4.8 0.3 16.2 7.2 8.5 0.51 32,4 16.2 50
Clay--emmommcemmmmen 4.9 0.3 15.9 11.7 13.0 0.56 h1,2 25.3 61
Silty clay loame------ 5.1 0.2 8.7 8.2 8.8 0.4 26,1 17.4 67
Silt loam------—-==== 6.3 2.2 4.6 6.5 1.0 0.29 11,4 7.8 68
S11t loam----c--—oo-- 5.9 0.7 5.0 ) 0.9 0.13 10.2 5.2 51
Silt lo&Me-—mmmmmmmeen L7 0.3 9.1 2.7 1.3 0.17 13.3 2 31
Silty clay loam------ 4.6 0.5 11.9 2.2 2.8 0.35 17.3 5.4 31
LoaMemmmmm e e .7 0.2 10.0 1.3 2.2 0.13 13.7 3.7 27
LOAMmmmmm m e m e m e 5,1 0.3 9.5 1.9 2.5 0.12 14,0 L5 32
Clay loam-=---=--e--- 5.3 0.3 9.5 3.2 3.5 0.12 16.3 6.8 L2
Clay loam--—=-mwmcmm- 5,2 0.2 8.5 4.6 5.0 0.17 18.3 9.8 58
Sandy loam-=----—c-nv 5.8 0.3 5.7 6.2 5.5 0.11 17.5 11.8 67
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TABLE 12.--CLAY MINERALS IN GALLIA, LICKING, MARKLAND, AND OTWELL SOILS

(Data determined by the Agronomy Department, Ohio Agricultural Research and Development Center,
under the direction of Dr. L. P. Wilding. Percentages are rounded to nearest whole number,
but are accurate to only about 5 percent. Dashes indicate specified minerals not detected

Soil and Expand- | Vermi- Kao- Inter-
sample number | Horizon| Depth Illite ables culite Chlorite linite |Quartz |stratified
Inches Percent|Percent | Percent| Percent Percent| Percent| Percent
Gallia Ap 0-8 23 4 22 4 11 20 17
(WS-1). B21t 12-19 25 12 26 6 13 20 6
B22¢t 23-30 23 19 19 -- 25 14 T 1/
B23t 30-41 19 18 25 -- 22 16 T
B24t 41-49 15 20 26 -- 23 17 -~
B24t 62-67 3l 12 52 .- 29 12 --
C 83-93 25 11 14 -- 29 21 --
Licking B&A 8-12 36 T 25 -- 18 13 21
(WS-2). B21t 16-22 41 T 23 -- 14 10 15
IIB22t 29-36 55 T 15 -- 4 8 18
IIB32 51-60 63 T 15 -- 4 7 11
Markland Ap 0-7 35 -- 24 -- 6 17 17
(WsS-3). B23t 17-23 56 -- 23 -- 7 5 8
B3 33-49 65 -- 12 T 4 7 10
C 56-64 66 o-- 19 T 4 7 10
Otwell A2 3-7 1.2 3 47 4 2 17 15
(ws-11). B22t 16-22 19 17 33 8 6 17 --
Bx1lt 22-27 16 22 38 -- 8 16 --
Bx4t 42-49 12 48 24 -- 8 9 --
B3 70-75 12 41 20 -- 6 21 --
1/
~ Trace, or less than 1 percent.
In evaluating the stability of soils for many fine pores; very strongly acid;
building purposes, however, it is necessary to clear, wavy boundary.
consider both the total clay content and the B21t--11 to 16 inches, yellowish-brown (10Y