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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 Statioms. In some surveys, other
Federal and local agencies also contribute. The Soil Conservation Service
has leadership for the Federal part cf the National Cooperative So0il Survey.

Major fieldwork for this soil survey was completed in the period 1966-71.
Seil names and descriptions were approved in 1972Z2. Unless otherwise indi-
cated, statements in the publication refer to conditions in the county in
1971. This survey was made cooperatively by the Soil Comservation Service and
Forest Service, the Chio Department of National Resources, Division of Lands
and Soil, and the Ohio Agricultural Research and Development Center. It is
part of the technicel assistance furnished to the Washington Scil and Water
Conservation District.

S0il 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 SCIL SURVEY contains information that
can be applied in managing farms and wocdlands;
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 Seils

All the soils of Washington {ounty 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 1s 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 1lists all the
scils 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 soll 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. TFor example, so0ils
that have a slight limitation for a given use
can be colored green, those with a moderate
limitation can be colored yellow, and these
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 units.

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 soiis and wildlife in
the section '"Wildlife."

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

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

Scientists and others can read about how
+the fo0ils 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 alsc 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 Chio (fig. 1). It is bordered on the
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@
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State Agriculural Experiment Station

Figure 1.--Location of Washington County in
Chio.

south and the east by the Ohlo 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. Smalier
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
mzny of the soils ‘are steep to very steep.

Weshington 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 aleong 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
ferrcalloys, chemicals, and office equipment.

Forestry is 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,
iength, 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 seils. They dug many holes to ex-
pose 5011 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 soill classi-
fication most used in a local survey.

Soils that have profiles almost alike make
up a soll 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. FEach so0il 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 soils in the United States having the same
series name are essentially alike in those
characteristics that affect their behavior in
the undisturbed landscape.

Scils 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 so0il series is divided into phases.

The name of a soil phase indicates a feature
that affects management. For example, Upshur
silty clay loam, 12 tc 18 percent slopes, is
one of several phases within the Upshur series.

After a guide for classifying and naming the
scils had been worked out, the s0il 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 bhounda-
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 scils of
different series, or of different phases within
one series. Three such kinds .of mapping units
are shown on the so¢il 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. BEach 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 considerable degree of uni-
formity in pattern and relative extent of the
dominant soils, but the soils may differ great-
1y one from another. An association is named
for the dominant soil or scoils. Upshur associa-
tion, very stony, 25 to 70 percent slopes, is
an example.

An undifferentiated group is made up of two
or more so0ils that could be delineated indivi-
dually but are shown as cne unit because, for
the purpose of the soil survey, there is 1ittle
value in separating them., The pattern and pro-
portion of soils are not uniferm. 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 Mand." 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
iand, 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 so0il 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.

S0il 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 s0il, 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
sultability 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 seils. They test these groups by further
study and by consultation with farmers, agrono-
mists, engineers, and cthers. 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 asscciations
in Washingten County.
landscape that has a distinctive pattern of
solls. It mormally comsists of one or more
major soils and at least one minor soil, and it
is named for the major scils. The soils in ore
association may occur in another, but in a dif-
ferent pattern,.

A map showing soil associations is useful to
people who want a general idea of the soils in
a county, who want to compare different parts
of a county, or who want to know the location
of large tracts that are suitable for a certain
kind of land use. Such a map is a useful gen-
cral guide in managing a watershed, a wooded
tract, or a wildlife areaz, 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 very narrow
or reolling and lack the smooth even surfaces
suitable for farming. The soils formed

A s0il association is a

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

1. Upshur-Vandalia Association

Reddish clayey soils formed in residuum fro¢
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 ZZ percent
of the county. It is about 40 percent Upshur
spils, 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-
daiia, a deep soil on colluvial benches and
foot slopes, formed in thick colluvium. The
less extensive Gilpin, Summitville, and Dekalb
spoils are on side slopes; Woodsfield and Zanes-
ville scils are on ridgetops; Hackers soils are
on low terraces; and Moshannon soils are on
flood plains,

Most farms on this association are small
Tivestock 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 cak and
Virginia pine are the domimant kinds of trees.
In steep parts bordering the rivers are large
tracts of c¢ontinuous hardwood forest. DMuch of
this association 18 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

Brownish loamy soils formed in residuum from
siltstone and reddish clayey soils formed in
residuum from shale on side slopes and ridge-
tops and reddieh clayey soils, formed in collu-
vium on foot slopes

This associaticn 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 alceng the
streams are Narrow.

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

Gilpin and Upshur are moderately deep and
deep, well-drained soils on side slopes. Gil-
pin 1s a brown leoamy soil formed in residuum
from siltstone, and Upshur is a reddish clayey
s0il formed in residuum from shale. Vandaliia
is a deep, reddish clayey soil formed in thick
colluvium along feot slopes. Summitville and
Dekalb soils are on side slopes, Brockside and
Hayter soils are on colluvial benches, and
Hartshern 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 c¢leared 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 resceded 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 eoils formed in residuum from
shale, brownish loamy scoils formed in restiduum
from siltstone, and brownish clayey soils formed
in residuum from Limestone, silistone, and

shale on side slopes and ridgetops

This asscciation 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 sciis on side slopes. Upshur
is a reddish clayey soil formed in residuum
from shale. Gilpin is a brownish loamy soil
formed in residuvum 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 scils are on side slopes;- Vandalia,
Hayter, and Brookside soils are on celluvial
benches; and Chagrin soils are on fiocd 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 zlso a few
dairy farms. Most farms are on ridgeteps and
in valleys. About 65 percent of the association
is wooded. Lowell soils are higher in natural
nutrient supply than most associated scils on
uplands and are well suited to pasture. The
slope, the hazard of landslips, and the sliow
or very slow permeability of some soils are
limitations for most nonfarm uses.

4. Elba-Belpre Association

Brownish elayey soils formed in »residuum from
limestone and reddish clayey soils Formed iwn

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 1is a
brownish soil formed in residuum from lime-
stone, and Belpre is a reddish scil formed in
residuum from calcareous shale. Upshur and
Gilpin so0ils are on side slopes, Brookside
s0ils are on low coliuvial benches, and
Nelin soils are on floed 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 scils cf 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.

Landsiides 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 socils formed in residuum
from the underlying bedreck. Those on ridge-
tops are . deep and gently sloping cor sloping and
are used for farming. The side slopes are
mostly grassland and woocdland. The associa-
tions make up about 21 percent of the county.

5. Gilpin-Dekalb-Woodsfield Association

Brownish loamy soills 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 Dekalk 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 omn side slopes. Woodsfield ate
deep, well-drained soils on ridgetops. Gilpin
are brownish leoamy soils formed in residuum
from siltstone, and Dekalb are brownish Iloamy
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 scils 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 recreatiomnal
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 scoile formed in residuum from
shale on side slopee and brownish Loamy soils
formed in residuum Ffrom 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 Moshanmom
soils.

Upshur soils are on side slopes and formed
in residuum from shale. They are well-drained,
reddish clayey soils. Zanesville soils are on
ridgetops and are underlain by siltstone and
sandstone. They are moderately well draired,
brownish loamy soils that have a fragipan.
Woodsfield soils are on ridgetops; Gilpin, Sum-
mitville, and Dekalb soils are on side slepes;
Vandalia soils are on low coliuvial benches;
Hackers soils are on low terraces; and Moshannon
s0ils are on narrow flocd plains.

$5lightly more than half of this association
is used for crops and pasture. The Test 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 is 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 s0ils 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-taitd material on extensive terrgce
ramrnants

This association is on gently sloping to
rolling high terrace remnants in preglacial
vaileys and on uplands covered with thick

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

yThis 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 Moshanncn
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 c¢f ravines; Licking, Alle-
gheny, and Gallia soils are on the same high
terrace levels as Vincent soils; and Moshannon
s50lls are on narrow flood plaims.

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 sleping or sioping. These less sloping
parts have few limitations for many nonfarm
uses. .

Figure 2.--Typical farm on Vincent-Otwell association.
—_— tivated.

Large acreages of Vincent soils are cul-



8. Gilpin-Upshur-Otwell Association

Brownich loamy sotls formed in residuum from
siltstone and reddish clayey soils formed in
reeiduum from shale on side slopes and brown-
ieh loamy soils formed in water-laid material
on terrace remuants

This association is on mederately 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, Vandaiia, and
Nolin soils.

Gilpin and Upshur are steep, moderately
deep and deep, well-drained soils on side
slopes., Gilpin are browanish loamy soils formed
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 ferrace 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
.s011s 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 ridgeteps and high terrace remnants make
up about a third of this association. Most
areas of Woodsfield, Zanesville, Otwell, Vin-
cent, Allegheny, and Licking scils are used
for crops. Most of the full-time farms are on
these s0ils. 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 modsrate depth
over bedrock, and the harzard of landslips are
limitations for farm and nonfarm uses.

9. Gallia-Allegheny Association

Reddish and brownieh 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 foermed in fine sandy
and silty fluvial and lacustrine material. Ot-
well and Licking scils are on- high terraces and
lacustrine deposits, Upshur and Gilpin soils
are on terrace escarpments and a few low hill-
sides, and Moshannon scils 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 hummoecky 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 twe small areas near Reno and Newport.

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

The major soils are deep, well drained, and
brownish., Duncannon are gently sloping loanmy
s0ils on undulating hilltops and low ridges
and on hillsides where they are interlaced with
Lakin scils. Lakin are sandy soils on undulat-
ing and hummocky surfaces and hillisides. Upshur
and Gilpin are very steep soils on side slopes,
and Sparta and Watertown soils are oh 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
s0il blowing. This association is near the
Chic 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 loamy and sandy soils formed in water-
taid material on terraces and flood plains

This association is a band 1/2 to 1 mile
wide and 50 miles long between the Ohic 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 Menter
soils, 10 percent Watertown scils, 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. ﬁackers,
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, transportaticn, and
industry (fig. 3). Moest of it is owned by

commercial interests, but farming is still the
predominant enterprise.
crops produce high yields.

Both truck and grain
Many of the soils

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



are sultable for sprinkler irrigation. Vege-
table crops are important in the Marietta area.
The soils on the flood plain are frequently
ficoded, but Ashton scils and the lower areas
of Mentor scils 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 Ohic River pre-
vides barge transportation and water supply.
The underlying sand and gravel of Wheeling,
Chili, and Watertown scils is suitable for com-
mercial use.

12. Chagrin-Mentor-Chili Association

Brownish loamy scils 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
is5 bordered by steep valley walls. The land-
‘'scape is one of flcod plains and several levels
of low terraces separated by escarpments that
create a step eifect. The coarser textured
soils are on the higher terrace levels,

This association makes up about 3 percent of
the county. It 1s about 25 percent Chagrin
soils, 10 percent Mentor soils, 10 percent
Chili seils, 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
Ticga soils are on the flcod 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. Mest of the socils are
suitable for sprinkler irrigation.

Except for the flood plain and the lowest
ievel 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 Chio and Muskingum Rivers.

This associaticn makes up about 3 percent of
the county. It is about 30 percent Chagrin
solls, 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 this:iassociation is accessible
by improved roads. A railroad traverses the
length of Duck Creek. Nonfarm uses are hin-
dered by flooding on Chagrin and Nolin scils
and by the clayey texture and slow permeabllity
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 so0ils for
these purposes are suggested in the pages that
follow. The capability grouping used by the
S0il Conservation Service, in which the scils
are greouped according to their suitability for
crops, is explained, and management is defined
by capability units. Estimated vields 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.

Infermation about suitable crop varieties,
erosion contrel, artificial drainage, and other
management practices can be obtained at offices
of the Scoil Conservation Service or the
Ohioc Cooperative Extension Service.

Cuitivated Crops

Many soils in the county need lime or fer-
tilizer or both. The amount needed depends on
the natural centent of lime and plant nutrients,
as determined by laboratory analysis of soil
samples; on the needs of the c¢rop; 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 tc 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-maaure crops.

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
311t 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 secils in Washington County are dominant-
ly well drained or moderately well draired.
Except for small, wet, seepy spots, artificial
drainage is seldom needed in crop production.
By draining these wet spots, some fields ars
made more usable and productive. The somewhat
poerly drained scils 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 tc erosion.
The erodibility of a particular scil depends
in part on 1ts physical properties. For exam-
ple, an Upshur scil is more susceptible to ero-
sion than a Dekalb seil, assuming that both
soils have comparable slopes and vegetative
cover. The harard of erosion on alil 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 so0il in a cultivated
area is more susceptiblie to erosion than one in
a wooded areca. Erosion is commonly controlled
by diversions, grassed waterways, contour strip-
cropping, contour tillage, minimum tillage,
crop residue, and sod creps. Chemical weed con-
trol, along with no-till planting, is a common
practice in corn preoduction. The effectiveness
of a particular combination of these measures
differs from one soil to another, but different
combinatiens 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 are alfalfa, red
clover, white clover, bluegrass, orchardgrass,
tall fescue, timothy, and bromegrass.

The ability of a pasture tc produce forage
and protect the scoils 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 %o
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 lecated.

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 ercsion.

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.
S0il compaction,; caused by grazing when the

$01ls 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 piains of the Chio River,
between Belpre and Newport, and along the Musk-
ingum River, between Marietta and Beverly. The
orchards are on upiand 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 Woedsfield.

Sweet corn 1s 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. In 1969,
they were grown on 122 acres, of which 48 acres
was irrigated. Farms having 3 to 15 acres in
tomatoes are along the Chic 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. Tomatces 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 guality of tomatces grown on
upland scils. 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 1965, require lcose, friable soiis 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 Ohic 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 perieds.

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, mediim-
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 so0il is an im-
portant comsideratien in determining whether
irrigation is feasible. With minor exceptions,
only soils that have slopes of less than 6 per-
cent are suited to irrigation. The lack of
geod sources of water also Iimits irrigation
in many areas. Most irrigation water comes
from farm ponds, rivers, and streams, and from
wells along the Ohic and Muskingum Rivers.

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

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

Scme 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.

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

Features affecting the use of soils fer 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 seils for mest kinds of
field crops. The scils 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 cther
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 sultsbil-
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 numeralis 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.
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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 iikely to ercde but have
other limitations, impractical to remove,
that limit their use largeliy to pasture or
range, woodland, or wildlife,

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

Ciass VIII scils and landforms have limitations
that preclude their use for commercial
crop production and restrict their use to
recreation, wildlife, or water supply, or
tc esthetic purposes.

CAPABILITY SUBCLASSES are soil groups within
one class; they are designated by adding a
small letter e, w, s, or ¢ t¢c the class numer-
al, for example, IIe. 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-
¢d 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
scils in class V are subject to little or no
erosion, though they have other limitations
that restrict their use largely to pasture or
woocdland, wildlife, or recreatiom.

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

CAPABILITY UNITS are soil groups within the
subclasses. The scils in one capability unit
are enough alike to be suited to the same crops
and pasture plants, tc 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. apa-
bility units are generally designated by adding
an Arabic numeral to the subclass symbol, for
example, TTe-3 or IIle-2. Thus, in onre symbol,



the Roman numeral designates the capability
class, or degree of Iimitation; the small
letter indicates the subclass, or kind of limi-
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, cne or twe 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 availlable 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 1s suggested. Additionai
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
Ohic Cocperative 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 speil, 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 levél. Scme 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 scil structure <an be main-
tained by growing crops that supply =2 large
amocunt of crop residue. 3

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

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

Capability Unit Ile-1

This unit censists of well drzined and mod-
erately well drained, gently sloping soils that
have a silt loam or leam 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 1s moderately deep or deep. Available
water capacity ranges from low to high. Perme-
ability 1s mostly moderate to moderately rapid,
but in some soils it is slow. The root zone
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.

These 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 ITe-2

This unit consists of well-drained, gently .
slcping 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 subscil. Permeability is
slow to moderate., The root zone is moderately
deep to deep. Reaction ranges from medium acid
toe 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 lim-
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 commenly grown
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in the county. If well managed, they can be
cultivated freguently.

Capability Unit Ile-3

This unit consists of moderately well
drained and well drained soils that have a silit
loam surface layer. Slopes are Z 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
oot 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 soils 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 mot, they stay
wet until late in spring or early in summer un-
less they are artificially drained. The root
zone is deep if the se¢ils are adequately
drained. Available water capacity is high.
Permeability ranges from siow to moderate.

Wetness is the major limitation, Good soil
structure is difficult to maintain if the soils
are tilled or grazed when wet. ExXcess watey
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 ITw-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 flocd plains along the smaller
streams. All are subject to fldoding. Most
are light colered, but some are dark colored,
All are slightly acid to moderately alkaline
and rarely Tequire 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 siight. 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 Tow CTODS.
Under improved management, row 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 TIs-1

This unit consists of well-drained, nearly
level soils that have a leoam or sandy loam sur-
face layer. Slopes are 0 to 2 percent., These
s0ils 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 Ille-1

This unit consists of well-drained soils
that have a silt loam or loam surface layer.



Figure 4.--Sparta loamy sand in foreground.
CTOpPS.

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 availabie
water capacity is mostiy 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
soll are occasionally flooded.

These soils are suited to the field crops
commonly grewn in the county. Under improved
management, they can be frequently cultivated.
Irregular slopes, however, make erosion coatrol
difficult. Part of the acreage is used for or-
chards, and part for special crops. All the
s0ils are well suited to native or improved
pasture,

Ei e

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

Capability Unit IIle-2

This unit consists of well-drained, sloping
spils that have a loam or silt loam surface lay-
er. Slopes are 6 to 12 percent. These scils
are on uplands throughout the county. They are
predominantly loamy throughout. They are under-
lain by interbedded bedrock. The root zone is
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, gemtly 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 1s 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 solls 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
s0ils are well suited to native or improved
pasture.

Capability Unit IITe-4

This unit consists of well-drained, light-
colored, sloping soils, most of which have a
silt loam or loam surface layer. Slopes are
0 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 scils 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
s50iis are suited to bluegrass and white clover,
but are better suited to tall grasses and le-
gumes .

Capability Unit IITe-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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small grain than to corn. Because it dries out
and warms up quickly in spring, it is well suit-
ed fto short-secason crops. Tt 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 gemerally is medium to very
strongly acid, but in places is mildly alkaline
to medium acid.

A severe hazard of erosicn 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
county. 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 TIIw-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 outlets are available. There is
little or no hazard of ercsion.

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, 1In 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,
theugh the organic-matter content is low. Some
soils are subject to scil 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 tham to corn. Because
they dry out and warm up quickly in spring,
they are well suited to short-season CTrops.
They also are well suited to irrigation. Un-
less irrigated, pasture declines in summer.

Capability Unit IVe-1

This unit comnsists of moderately steep,
well-drained soils that have a loam, silt loam,
or loamy fine sand surface layer. Slepes are
10 to 20 percent. These soils are on uplands
and terraces. They are underlain by siltstone,
shale, sandstone, cor lacustrine material. The
root zone is moderately deep or deep, and the
avallable water capacity is low te 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 1lim-
itation for cultivated crops. Runoff is very
rapid. Maintaining fertility, good tilth, and
the ievel of organic matter are management con-
cerns in cultivated areas.

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

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

Capability Unit IVe-2

This umit 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 s0ils 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 mildiy
alkaline to very strengly 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 suilted to pasture plants
commenly grewn in the county. Pasture declines
during the dryer summer months. A small grain
can be grown occasionally.

Cepability Unit IVe-3

This unit consists of moderately stecep, well-
drained scils that dominantly have a loam or
$ilt 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 mederately deep or deep, and
the available water capacity is medium tc low.
Permeability ranges from rapid to siow. The
reot 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 scils are cultivated. These soils
are meore 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 cccasional cultivation. More
than occasional cultivation commonly results in
excessive erosion.

Capability Unit IVe-4

This unit consists of steep, well-drained
s0ils, most of which have a Zoam or silt loam
surface layer. Slopes are 18 .to 25 percent.
These soils are on uplands. They are underlzin
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 zcne 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 1f 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 commenly 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 1Z 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
movenent, Interbedded bedrock underlies the
scils 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 & 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-
1ity, good tilth, and the ilevel of organic mat-
ter is important if the soils are cultivated.

These s0ils are suited to most of the field
creps 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 cccasion-
al cultivation commonly results in excessive
erosion. The small secep spots can ncrmally be
drained by randem tile.

Capability Unit VIe-1

This unit consists of moderately steep to
very steep, well-drained soils. Siopes are 12
to 35 percent. These scils are on uplands.
They are underlain by siltstone, sandstone, or
clay shale. Most are loamy throughout. Some
have a clayey subsoil. The roet zone is moder-
ately deep to deep. Available water capacity
is mostly low or medium. Permeability is dom-
inantly moderate, but ranges from silow to Ta-
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 pcor 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. GSlopes are
12 to 35 percent. These soils are on upland
hilisides, benches, and colluvial slopes.

Most have a clayey subsoil. Permeability is
mostly moderately slow to siow. 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 & severe hazard
unless a thick protective plant cover is main-
tained. The so0ils in some areas are subject
to eracking 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 VITe-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 uaderlying bedrock or
lacustrine material vary. In most places the
root zome is moderately deep or deep, and the
available water capacity is medium. Runcff 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 so0ils 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
specles 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 siope 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 c¢leared 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-
1y checked active erosion. This vegetation
generally 1s 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, 1Improved 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 1limi-
tations. Erosion is a hazard unless a thick
plant cover is maintained.

These scils 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 scils in the
county, the estimated average acre yields of
principal crops. The yields are the averages
of those expected over a period of several
vears 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
vields 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.

2. Erosion is controlled.

3. Buitable 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
s0il are selected.

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

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 toc place, man-
agement practices vary from farm te farm, and
weather conditions vary from year to year.

They are intended only assa guide that shows
the relative productivity of the soils, the re-
sponse of scils 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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Research and Development Center and on field
observations made by members of the soil
survey party.

Woodlandl

Appreximately 60 percent of Washington
County is wooded. More than 90 percent of the
wooded acreage comnsists 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 predeminantly Virginia
pine. Most of the weooded 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.

Figure 5.--Left:

Yellow-poplar on & Duncannon soil.

suited to farming. Very little woodland remains
on low terraces and bottom land. These areas
are used dintensively for farming and fer 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. 1In
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
understocked stands of mature trees. 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.

Right: Natural stand of eastern redcedar

on an Upshur soil that is no longer used for crops.
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Figure 6.--Young stand of red and white oak on Upshur soils.

Scils differ greatly in productivity for
woodland. The factors influencing tree growth
differ somewhat from those influencing annuat
crops or pasture. The capacity of a 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 cof the seil on the landscape are also
important. Other properties to be considered

in evaluating a soil for woodland are the per-
cent of siope, the degree of past erosicn, 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
scuth and west aspects less suitable are high-
er seil 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,.
‘elevation decreases.

Scil moisture increases as
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 impertant factor
in weoodland 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 ercsion increase.

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

So0il reaction and fertility influence the
growth and adaption of different kinds of trees.
For example, black walnut trees dec better on
such soils as Huntington and Brookside, which
have natural Iime in all or part of the root
zone. Fertility is not a major facter in tree
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production, but growth is slower on soils hav-
ing low fertility, i

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 woodiand.
Fach group is made up of soils that are suited
to the same kinds of trees, have the same po-
tential production, and reguire 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, 1lol, 2Zwl, or
3¢3. The potential productivity of the soils
in the group 1s indicated by the first number
in the symbol: 1 means very high; 2, high;

3, moederately 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 so0il is the height, in
feet, that the dominant and codominant trees
reach in a natural, essentially unmanaged
stand in 50 years. Site index c¢an be con-
verted intc approximate expected growth and
vield per acre {4, 5, 6, 9) 2/.

The second part of The symbol, a small ara-
bic letter x, w, ¢, s, £, T, 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 ¢, the
kind or amount of clay in the upper pait of
the seil. 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 Ilimi-
tations to use of equipment. The letter o
indicates no limitation or only a slight Timi-
tation that restricts use of the seoil 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.

Maraging wood crops.--In table 3 each wood-
land group is rated according to various man-
agement limitations. These limitations are
expressed as slight, mederate, 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 swall; moderate, if some loss is ex-
pected and care is needed during logging and

77 .
~ Numbers underscored refer to Literatur
Cited, p. 204.

30

construction; and severe, if special management
is needed to prevent excessive loss.

Fquipment limitations depend on soil char-
acteristics that restrict or prchibit the use
of harvesting equipment, either seasoconally or
contiaually, Slight indicates ne 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.

Sesdling mortality refers to mortality of
naturally occurring or planted tree seedlings,
as influenced by kinds of scil 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 te 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 dees 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 dees not
prevent the development of fully stocked nor-
mal stands; severe means that competition pre-
vents adeguate natural or artificial regemera-
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 alsc 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 foed,
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 combinaticn 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-
1ife.

The rTatings can help in--

1. Brecad planning of parks, refuges, na-

ture-study areas, and other recreational

developments.

Selecting the better soils for creating,

improving, or maintaining specific kinds

cf wildlife habitat elements.

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

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

5. Acquiring suitable areas to be developed
as habitat,

™~y

Suitability of the soils is expressed as
good, fair, poor, and very poor in table 4.
Not considered in the ratings are present land
use, the location of & soil in relation to
other soils, and the mobility of wildlife.
Aregs that are artificially drained are seldom
used for development of wildlife habitat.

Habitat Elements

Various kinds of plants and cther 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, bariey,
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 laver. )

Grasses and legumes are demestic perennial
grasses and hervaceous legumes that are esta-
blished by planting and that furnish wiidlife
cover and feod. Among the plants are bluegrass,
fescue, brome, timothy, orchardgrass, reed
canarygrass, clover, and alfaifa. The major
soil preperties affecting this habitat element
are effective root depth, available water
capacity, natural drainage, slope, surface
stoniness, hazard of flecoding, and texture of
the surface layer.

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

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

Hardwood trees are noncenifercus trees,
shrubs, and woody vines that produce nuts or
other fruits, buds, catkins, twigs, or foliage
that wiidlife eat. They are generally esta-
blished naturally, but can be planted. Among
the native kinds are ocak, cherry, maple, poplar,
apple, hawthorn, dogwcod, 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 piants are wild, herbaceous, annual
and perennial plants that grow on moist to wet
sites exclusive of submerged or flosting 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
contrel devices in marshes and streams. The
average depth of water is iess 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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Woodland wildlife are woodcock, thrush,
vireo, scarlet tamager, 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 ocpenland 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
wocdland wildlife is based on the ratings list-
ed for grasses and legumes, wild herbaceous
plants, and hardwocd 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
informaticn about soils used as structural
material or as foundatiom upon which structures
are built,  Among those who can benefit from
this information are planning commissions, town
and ¢ity 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
soll 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
dispesal of sewage and refuse.

Information in this section of the soil sur-
vey can be helpful tec 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 s0il in other locations.

6. Predict the trafficability of secils 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 swall 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
sultabilities 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 commenly used in c¢las-
sifying samples of soils for engineering are
the Unified system used by the SCS engineers,
Department of Defense, and others and the
AASHO 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 claesses 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 scils, 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
scils according to thouse properties that affect
use in highway construction and maintenance. In
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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 limit, 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 Zow
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-l-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 classificaticn 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 lavers of ecach soil were
sampled. The results of these tests are shown
in table 3. 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 scil classification shown
in table 5 is based on data obtained by grain-
size analysis and by tests to determine liq-
uid limit and plastic limit.

The mechanical analysis, or grain-size anal-
vsis, was made by using a combination of the
sieve and hydrometer methods. Percentages of
clay cobtained by the hydremeter method should
not be used in naming the textural class for
soil 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 lig-
uid 1imit 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 meisture 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 cempaction
test is termed 'maximum dry density." Mois-
ture-density data are important in earthwork
for, as a rule, maximum stability 1s obtained
if the soil is compacted to the maximum dry
density when it is at approximately the optimum
moisture content.

Estimated Propertfes

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
s50il engineering. Estimates are based on field
chbservations 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 so0il to the high-
est level that ground water reaches in the soil
in mest years.

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

S0il 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
5011 material that is less than 2 millimeters
in diameter. "Loam," for example, is soil
material that is 7 to 27 percent clay, 28 to 59
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
scil to transmit water or air. It is estimat-
ed on the basis of those soil characteristics
observed in the field, particularily 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 so0il 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 scil 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 1is
influenced by the amount and kind of clay in
the soil. Shrinking and swelling of soils
causes much damage to building foundatioms,
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
instaltiations entirely in one kind of soil or
in cne 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

So0il interpretations in table 7 are
shown

on the engineering properties of scils
in table 6; on test data for the secils 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 purposés, but not
for highway location, drainage of crops and
pasture, irrigation, reserveir areas, embank -
ments, terraces or diversions, and grassed
waterways. For these particular uses, table

7 1lists those soil features not to be over-

iooked in planning, installation, and maintenance.

Winter grading is affected chiefly by scil
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 scils 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 appiied; 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 inteo account thickness of overbur-
den, location of the water table, or other
factors that affect mining of the materials.
Neither do they dindicate quality of the deposit

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

S0il properties that most affect highway
and road location are the load-supporting capac
ity and stability of the subgrade and the work-
ability and gquantity of cut and £ill 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 lowW Seepage, which is related to
their permeability and depth to fractured or
permeable bedrock or cther permeable material.

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

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

Irrigation of a scil 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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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 scil properties as texture, depth,
and erodibility of the so0il material; stones
or rock outcrops; and the steepness of siope.
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 Countsy Planning

The steep slopes prevalent throughout the
county and the related need for contrel of run-
off and erosion are limitations to be consider-
ed in designing structures. The hazard of ero-
sion on steep scoils is very severe in construc-
tion areas. Flooding is a severe hazard to
structures on fleood 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
overcoeme. Because extensive manipulation of
the so0il alters some of its natural properties,
some ratings shown in table 8 nc longer apply
if the area has undergone extensive cutting
and filling. Explanations of columns in table
8 follow. .

Farming.--Scils 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
s0ils in the county are somewhat limited for .
dispasal 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 z 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
s0il in the county). A severe limitation is
imposed by shale or rock or ancther restrictive
layer or by a dense compact layer, such as the
fragipan in Otwell soils, which interferes
with adeguate 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 supplie€s 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 te the soil limitation. An
improperly functioning filter field is a health
hazard and a major source cof 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 system is not feasible
or practical. In rating the limitations of a
spil, it is assumed that the natural soil will
be used as the reservoir site and as a source
of embankment material. 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 1imit
use Of a solil as a homesite are limited depth
to bedrock, flooding, poor naturazl 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.

So0ils 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-
cavaticens 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 supperting 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 precauticns 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 rcads 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. BEstimates of
soil properties and soil features important in
designing, constructing, and maintaining high-
ways are listed in tables 6 and 7 in the
engineering section of this publication.
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Shallow excavations.--Among the desirable
s0il 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 ocutcrops of big stones,
no flood hazard, and no seasonal high water
table.

Sanitary lendfill .--Among the properties
gffecting 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
501l is less desirable for cover than a coarser
textured soil because it is difficult to grade
properly and is alsoc subject to cracking when
dry. All soils having bedrock within 60 inches
are rated severe.

Lawns, landscaping, and polf fairways.--In
mest areas deveioped 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 laver, 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 drzinage, 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
it is specifically mentioned otherwise, it is
to be assumed that what is stated about the
s0il series holds true for the mapping units
in that series. Thus, to get full information
about any cne mapping unit, it is necessary to
read both the description of the mapping unit
and the description of the sc¢il series to which
it belongs.

An important part of the description of each
soil series is the scil profile, that is, the
seauence 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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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 floecd 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
informaticn 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, solls on flood plains, having severe
iimitations for most cther 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, Secils having a medium-textured
surface layer have fewer limitations as camp-
sites than clayey or sandy soils. i

Paths and trails.--It is assumed that areas
used for local and cress-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
spils for this use are a scasonal 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 so0il unless otherwise stated. Coarse
fragments are reported as a percentage of the
total volume of the soil material. The prefile
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 s0il series, Fiil land, loamy materials,
does not belong to a soil series, but neverthe-
less is listed in alphabetic order along with
the s0il series.



Preceding the name of each mapping unit is
a symbol in parentheses., This symbol identi-
fies the mapping unit on the detailed so0il
map. Listed at the end of each description of
a mapping unit is the capability unit and
woodland suitability group to which the mapping
iunit 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
terminolegy and methods of soil mapping can be
obtained from the Soil Survey Manual (14).

TABLE 9.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS

Spil Acres Extent
Alford silt loam, 2 to 6 percent s51opeS----------------------aoo- 182 (1/3
Alford silt loam, 6 to 12 percent slopeS-=---r------------------- 282 0.1
Allegheny silt lecam, 2 to 6 percent slopes---------rr--cm=am-~ S 536 -1
Allegheny silt loam, 6 to 12 percent slopes----------------=----- 1,801 A
Aliegheny silt lcam, 12 to 18 percent slopes------wr--vommomnon 1,479 .4
Allegheny silt loam, 18 to 50 percent slopeS------=----=--w-wu--- 4567 .1
Ashton silt loam, 0 to 2 percent slopes--~-----~----------------- 631 .2
Ashton silt leoam, 2 to 6 -percent slopeS----------------"-----~-~-« -~ 101 1/
Belpre clay, 6 to 12 percent slopesS------r-------ormmomomcmme o 637 L2
Belpre clay, 12 to 18 percent slopes----=c-vsmmrmrrmoconoon oo 1,193 .3
Belpre clay, 18 to 25 percent slopes----=rr--rocroorommom e 756 L2
Belpre clay, 25 to 35 percent slopes---—-----c--ccmmmmmoo oot 694 2
Brookside silty clay loam, 6 to 12 percent slopes---------------- 588 d
Brookside silty clay loam, 12 to 18 percent slopes--=-=----v--n-m- 881 L2
Brookside silty clay ioam, 18 to 25 percent slopes--------------- 1,733 4
Brockside bouldery silty clay loam, 18 to 35 percent slopes------ 479 .1
Chagrin silt loa@m=---=--ro=-=rrmmr o mro oo ee e e 7,284 1.8
Chili lcam, 0 to Z percent slopes—*———-- ————————————————————————— 314 .1
Chili 10am, 2 to 6 percent SlopesS-----------mo-ooen oo 792 .2
Chili loam, & to 12 percent S1opeS-----------csrommomo oo 381 .1
Clymer silt lcam, 6 to 12 percent Slopes--------=----cco-mooooo- 761 .2
Clymer silt loam, 1Z to 18 percent slopes--------=-----——--~-~-~-~-~- 735 .2
Conotton gravelly loam, 1 to 6 percent slopes---------------=--.- 307 v« .1
Conotton-Chili gravelily lcams, 18 to 25 percent slopes ----------- 140 (1/)
Dekalb loam, 6 to 12 percent slopes---rr-r---mmvorrrronooo oo 227 L1
Dekalb icam, 12 to 18 percent S10peS-=-—------~=-wmmocmmoo oo 762 .2
Dekalb loam, 18 to 25 percent S1OpeS----=-rre--momommooaoa oo 1,185 .3
Dekalb loam, 25 to 35 percent slopeS-----c---cocmmmmmmmm e 2,090 .5
Dekalb and Gilpin stony soils, 25 to 70 percent slopes----------- 14,772 3.6
Duncannon silt loam, 2 to 6 percent slopes---------commmmmnn oo 156 (1/)
Duncannon silt loam, 6 to 12 percent Slopes-----------=-------—-- 147 (1/)
Duncannon-Lakin complex, 12 to 18 percent S1opes------------=-~-- 205 (1))
Duncannon-Lakin complex, 18 to 25 percent sS1lopes--------reo--o-o-- 373 L1
Elba-Belpre complex, 12 to 18 percent slopeg------------=--———--- 149 1/
Elba-Belpre complex, 18 to 25 percent slopes-----------—---——-—-- 305 1
Elba-Belpre complex, 25 to 35 percent SI1OPeS-------=-===---wo--—" 388 |
Fill land, sandy, gravelly, and channery materials--------------- 107 (1/)
Fill land, Jeamy materialS«------mro-moooommo oo 284 1
Fill land, clayey materials---------ro--momo e 589 .1
Gallia siit loam, 2 to 6 percent Slopes---------c--oomomoauooooo- 441 .1
Gallia silt loam, & to 12 percent slopes---------m--meceooo____ 1,433 .3
Gallla silt loam, 12 to 18 percent slopes-------=s-c-cooooooanoo 341 .1
Gilpin silt loam, 2 to 6 percent SlOPES-----r-omoommmcocomaononn. 259 .1
Gilpin silt loam, 6 to 12 percent SIOopeS-------=--“-cc2cconeoomu- 1,554 A
Gilpin silt loam, 12 to 18 percent SlopeS---=---------ccococoomun 1,236 .3
Gilpin silt loam, 18 to 25 percent SlopeS--------==-wecocooooo oo 699 .2
Gilpin silt loam, 25 to 35 percent S1opes-----r--=neoomoomoaooman 480 .1

See footnotes at end of table.
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Alford Series

The Aiford 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
cccur in only a few places in the county, domi-
nantly on west-facing landscapes east of the
Chie 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 leam 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 zomne, 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 slepes, about 1.5 miles south
of Coal Run along the west side cof 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.

B1--8 to 12 inches, yellowish-brown (10YR 5/4)
siit loam; weak, fine, subangular blocky
structure; friable; many rocts; 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) mottlies; moderate, medium,
subangular blocky structure; friable;
commen roots; many fine and medium pores;
thin, very patchy, dark-brown (7.5YR 4/4)
clay fiims 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; friahle, becoming
firm with increasing depth; common roots;
few fine pores; thin, patchy, strong-
brown (7.5YR 5/8) clay films; very
strongly acid; gradual, -smooth becundary.

B3--44 to 50 inches, yellowish-brown (10YR §/6)
5ilt 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, smocoth houndary.

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 (7.3YR 4/4)
clay films; few roots; few medium and
fine pores; medium acid; abrupt, smocth
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 (10Y¥YR
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 (10¥YR 3/2)
to black (I0YR 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
threugh 6 in chroma, and 7.5YR and 10Y¥YR in hue.
1t 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 dc not have the fragipan that is
typical of Zanesville soils. They differ from
Wellsteon soils in not having coarse fragments
in the lower part of the solum. They have a
more clayey B horizon than Duncannon seoils. In
contrast with Allegheny soils, they did not
form in stratified material.

AfB--Alford silt lcam, 2 to 6 percent slopes.
This soill is on ridgetops and benches. Most
areas are % 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 Aiford soil has no severe limitations
for most farm and nonfarm wses. Tt is well
suited to crops. Runoff is medium. The erosion
hazard is moderate in cultivated areas. Capa-
bility unit Ile-1; woodland suitability group
iol.

AfC--Alford silt loam, 6 to 12 percent :
sloges. This soil is on rounded ridgetops and
uniform to convex benches. Scme 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 wsed 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 nenfarm uses,
Capability unit IIle-1; woodland suitability
group iol,.

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 scils 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 Zoam, 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 Aliegheny silt
loam, 6 to 12 percent slopes, in NELSWLSEY
sec. 22, Wesley Township, T. 7 M., 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 coarss
pores; neutral; abrupt, smooth boundary.

-B21t--8 to 15 inches, strong-brown (7.5YR 5/6)
clay lcam; 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, anguiar blocky
structure; firm; commen roots; common
fine and medium pores; thin, patchy,
brown (7.5YF 4/4) clay films; thin patchy
511t coatings; very strongly acid;
abrupt, wavy boundary.

B23t--24 to 41 inches, stroag-brown {7.5YR 5/4)
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-browan {7.5YR 5/6)
sandy clay loam; moderate, medium and
coarse, angular blocky structure; firm;
slightly brittie; few fine and medium
pores; thin, continuous, brown (7.5YR
4/4) clay films; thin patchy silt coat-
irgs; 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;
common 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
A2 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 hwe. The B3 horizon has the same range in
celor and texture as the B2t horizen, 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 landscape as Gallia, Mentor, Otwell, and
Wheeling soils and are near the similar Alford,
Duncannon, and Wellston scils. 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
s0ils, nor the red colers of Gallia soils.

They differ from Wellsten soils in haviag stra-
tified underlying material. In contrast with
Alford and Duncannon soils, they formed in
water-laid material, whereas those soils formed
in leoess. In addition, they have a more clayey
B horizon than Duncannon soils.

AlB--Ailegheny silt lecam, 2 to 6 percent
slopes. This gently sloping scil is on rounded
Eigg 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 so0il is suited to general farm crops,
orchards, and some specialized crops. Erosiom
is a moderate hazard if this so0il is cultivated.
Runoff is medium. There are no severe limita-
tions for most nonfarm uses. Capability unit
Ile-1; woodland suitability group lol,
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AlC--Allegheny silt loam, & to 12 percent
slopés, This sloping soil is on high terraces.
- Slopes are uniform to coavex and 100 to 300
feet long. Areas range 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 s0il 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 scils 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
s0il is cultivated. Runoff is rapid. Slope is
a Iimitation for most nmonfarm uses. Capability
unit IIIe-1; woodland suitability group lol.

AlD--Allegheny siit loam, 12 to 18 percent
slopes. This moderately steep soil is adjacent
to less steep soils in arecas of dissected ter-
Tace Temnants., Sleopes are 50 to 300 feet long
and are generally cenvex on interfluves and
concave arocund 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
subseil 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 soils. Also included are spots of severe-
1ly eroded soils, which are lower in productiv-
ity of farm crops.

The erosion hazard is severe if this seil 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 wocdland. Capability unit
IVe-1; woodland suitability group 1rl.

AlG--Allegheny silt loam, 18 to 50 percent
slopes. This scoil is on deeply dissected ter-
race 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 Iess than 100 feet long. Areas
are generally blocky in shape and range from
10 to 40 acres in size. The profile of this
s0il 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. In
coves it is highly productive of timber.
Capability unit VIIe-1; woodland suitability
group 1rl.

Ashton Series

The Ashton series consists of nearly level
to gently sloping soils that are deep and well
drained. These soils zre 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 leam over 8 inches
of dark vyellowish-brown lcam. The substratum
to a depth of 84 inches is dark yellowish-brown
loam that grades to fine sandy lcam 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 rTo0ot zone,
a high available water capacity, and high
natural fertility. Lime is nct needed for most
crops.

Ashton soils are used intensively for culti-
vated crops and are suited to this use.

Representative profile of Ashton silt loan,
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 (1l0YR 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} siit loam; mcderate, 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 mederate,
medium, angular blocky; friable; common
rcots; common fine pores; thin, contin-
wous, dark-brown (10YR 3/3) clay films; -
slightly acid; gradual, smecoth 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 {10¥YR 3/3) clay films; slightly
acid; clear, smooth boundary.
B3t--52 to 60 inches, dark vellowish-brown
(10YR 4/4) loam; few, medium, faint,
yvellowish-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; siightly
acid; gradual boundary.
to 84 inches, dark yellowish-brown (10YR
4/4) loam grading to fine sandy loam in
lower part; massive; friable; slightly
acid.

C--60

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 (I0YR 3/3).
The B horizon is generally silt loam or light
silty clay lcam, 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 is on broad, relatively
low terraces. Areas are smooth or siightiy
convex and range from 5 to 1{.acres in size.
This so0il has the profile described as repre-
sentative of the series.

A few spots of somewhat poorly drained
s0i1ls are included with this soil in mapping.
They are in slight depressions where they re-
ceive runcff or underground seepage from adja-
cent so0ils 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 so0ils in the
county. It is well suited to irrigation.

-Capebility unit I-1; woodland suitability group
lol.

AsB--Ashton siit loam, 2 to § percent slopes.

This gently sleping and undulating soil Is on
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 andé 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 & 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 SE4NEYNEY 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 (S5YR 4/2) when
dry; moderate, fine, granular and very
fine, angular blocky structure; firm;
many reots; neutral; abrupt, smcoth
boundary.

B21t--8 to 23 inches, dark reddish-brown (Z.5YR
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 siity clay loam; few, fine, dis-
tinct, reddish-gray (i0R 5/1}, olive-
vellow (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.

C--44 to 63 inches, dusky red (10R 3/3) shaly
heavy silty clay lcam; commen, 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-
lineg, 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.

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. In
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 18R hue
and value and chroma of 3 to §. It is silty
clay to clay. The B3 horizon, which has the
same color range as the BZt horizon, 1is silty
clay loam to clay. The C horizon is clive to
dusky red and reddish-gray silty clay loam to
clay.

Belpre soils are assoclated with Upshur,
Elba, and Lowell secils 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 sioping soil Is on ridgetops in the west-
ern, northern, and central parts of the county.
Slopes are rounded and convex. Individual
arcas 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
s0il 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 noanfarm
Siow permeability is & severe limitation

uses.
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
Ilie-6; woodland suitability group 3cl.

BeD--Belpre clay, 12 to 18 percent slopes.
This moderately steep soll 1s on upper and mid-
dle side slopes that are commonly even to comn-
vex. Some areas are dissected by shallow
drainageways. A few areas are on narrow,
rounded ridgetops and hiiltop knolls. This
spil 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 scil has poor tilth unless it is well
managed. The ercsion 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
so0il 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 mederately suited tc hay and pasture.

It is used mostly for crops and pasture and is
used more intensively for general farm crops
than most other nearby scils. Capability unit
IVe-5; woodland suitability group 3c2,

BeL--Belpre clay, 18 to 25 percent slopes.
This steep soil is 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 ercded areas where tilth is poor.

This steep soil 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 mnot 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 1s on side slopes MosStly
in the central and northern parts of the county,
Most areas are long add 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 stegp for any use
but pasture and woodland., It is subject to
landslides and is tooc 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
sultability group 3ci.

Brookside Series

The Brookside series consists of deep, well-
drained, sloping to very steep soils on foot
slopes aiong valley sides. These soils formed
in thick deposits of coliluvial 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 lcam 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 rcot 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 idie areas that are re-
verting to woedland.

Representative profile of Brookside silty
clay loam, 18 to 25 percent slopes, SERNWLNWY
sec, 21 in Aurelius Township, T. 5 N., R. 8 W.,
in-'a brushy pasture, 400 feet south of Chio
State Highway 821:

Al--0 to 5 inches, very dark grayish-brown
(16YR 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, smocth boundary.

B21t--5 to 10 inches, dark-brown (7.5YR 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, smocth boundary.

B22t--10 to 41 inches, dark-brown (7.5YR 4/4)
channery silty clay; meoderate, medium,
subangular and angular blocky structure;
firm; few roots; few medium pores; thin,
patchy, dark-brown (7.5YR 4/4) clay
films; 20 percent cearse fragments;
neutral; gradual, smooth boundary.

B3t--41 to 60 inches, dark-brown (10YR 4/3)
channery silty c¢lay; weak, fine, subangu-
lar and angular blocky structure; firm;
common fine pores; thim, patchy, light
brownish-gray (10YR 6/2) clay films; 35
percent coarse fragments; neutral; graduel,
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 &s 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 Z to 4.
I1f the so0il 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 scils. They do
not have the red colers 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 is mainly below
steep s501ls on hillsides. A few areas are on
aliuvial fans at the mouth of waterways. Slopes
are commonly even or slightly irregular. Indi-
vidual areas are commonly ne more than 5 to 10
acres in size. This spoil has a slightly thick-
er profile than is typical.

Included with this so0il in mapping are small
areas of dark-colored soils and somewhat poorly
drained soils in concave areas and low areas.
Alsc 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 nenfarm 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 s0il is used mainly for pasture and
crops. Capability unit IIle-6; woodland suita-
bility group 2cl.

BsbD--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 cccupy 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 s0il in mapping, below
seep spots and in concave areas, are small
areas of dark-colored, scmewhat poorly drained
soils. These areas increase the hazard of
landslide and interfere with tillage and pas-
ture management. Alsc included, along the up-
per edge of some areas, are narrow bands of
Hayter soils. There are a few large stones and
bouliders.

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 2cZ.

BsE--Brookside silty clay loam, 18 to 25
percent slopes. This steep so0il is on collu-
vial foot siopes. Slopes are 100 to 1,500 feet
long and are generally uneven because of o0ld
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 cf the series.

Mass movement and colluvial action are still
active on this soil. In a few areas, large
fragments cof sandstone and limestone are on
the surface and in the scoil.

Included with this scil 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 Iimitation for nonfarm uses. Runoff is
very rapid, and the erosion hazard is severe
if the soil is bare of vegetation.

This secil is used for pasture and wocdland.
Capability unit VIe-2; woodland suitability
group 2c2.

BtF--Brookside beuldery silty clay loam, 18
to 35 percent slopes. This steep to very steep
s0il 1s on colluvial foot slcpes below very
steep soils of the uplands and below rock
cliffs. Slopes are lrregular. Areas are typi-
cally long and narrow and are dissected by
dralnageways.

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 acress. 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 erosicn hazard limits the use of this
scil 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 wcodland 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 tc 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 neariy 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 siit loam §
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 scils 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 SWLNWLNEY% 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.

B2Z--12 to 30 inches, dark yellowish-brown
(10YR 4/4) siit loam or loam; weak,
medium, subangular blocky structure;
friable; few fine roots; few fine pores;
slightly acid; gradual, smooth boundary.

BZ23--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) ioam; 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 scil 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, vaiue is higher than 3.5. The B
horizon is loam or silt leoam in hue of 10YR
and 7.5YR, value of 4 or 5, and chroma of 3
cr 4. The C horizon is silt loam, lcam, cor
very fine sandy lcam 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
scils and are deeper than Hartshorn scils.
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
s0il 1s on flood plains along the Muskingum
and Chio 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 so0il 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 scil has good tilth, and it warms up
early in spring. It is subject to flooding,
but is flcoded less frequently in areas along
the Muskingum River than in other areas. Flood-
ing seldom damages crops, but is a hazard for
nenfarm uses. Runoff is very slow. Erosion
is not a hazard. Along the Muskingum River,
the scil 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 so0ils formed in Wisconsin-age glacial
outwash. These nearly level to sloping soils
cccur on terraces along the Ohio and Muskingum
Rivers. -

In a representative 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 iocam, 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 rapidé 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 irrigatiomn.

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, SW% 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 (I1GYR 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) loam;
weak, medium, subangular blocky structure;
firm; many roots; common fine vesicular
peres; thin, patchy, brown (7.3YR 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 1-inch thick bands of brown
(7.5YR 4/2) sandy loam; single grained;
friable; few fine pores; 5 percent peb-
bles; medium acid; abrupt, smcoth 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.

ITICZ2--55 to 60 inches, loose sand and gravel;
slightly acid in upper part grading to
moderately alkaline; calcareocus.

The solum is 40 to 60 inches thick and is
medium te 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 undisturhbed
s0il 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

125



horizon crdinarily is 7.5YR hue, but ranges
from 10YR to 5YR; value is 3 or 4, and chroma
4 to 6. The Bt horizon is loaw, 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 mnear Conotton,
Wheeling, Watertown, and Mentor soiis. They
are finer texturad than Watertown soils and are
coarser textured than the more silty Mentor
soils. They are not so gravelly as Conotton
soils. They centain more sand and gravel in
the upper part of the solum than Wheeling soils.

ChA--Chili loam, 0 tc Z percent slopes. This
nearly level soil is smooth and even. It oc-
curs as leong 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 so0il has good tilth- and mediun
natural fertility, 1is 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 wvery
slow, and erosion is not a hazard. Capability
unit IIs-1; woodland suitability group 2ol.

ChB--Chili loam, 2 to 6 percent slopes. This
gently sloping seoil 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 spet symbols on the soil map,
where the surface layer is gravelly loam.

This secil 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 ITe-1; woodland suitability group Zcl.

ChC--Chili loam, 6 to 12 percent slopes.
This sloping soil generally occcurs 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 loan,
These areas are identified by spot symbols on
the s0il 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. Siope is the main Iimitation for
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most nonfarm uses. Capability unit IIIe-l}
woodland suitability group Z2ol.

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 proflie the surface
layer is dark yellowish-brown silt loam about
7 inches thick. It is underlain by 2 inches of
brown silt leoam. 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
fiiled with clay loam material. Weathered
sandstone bedrock is at a depth of 42 inches.

Clymer soills 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 Ioam,
6 tc 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,
granuiar structure; friable; many fine
rocots; 5 percent coarse fragments; slight-
ly acid; abrupt, smooth boundary.

to 9 inches, brown (10YR 4/3) silit loam;

moderate, fine and medium, granular struc-

ture; £friable; many fine roots; 5 percent
coarse fragments; slightly acid; clear,
smeoth boundary.

Blt--9 te 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 Z4 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 (I0YR 4/4)
clay films; 15 percent coarse fragments;
strongly acid; gradual, irregular bound-
ary.

B22t--24 to 34 inches, yellowish-brown (10YR
5/6) very channery lcam; moderate, medium,
angular and subangular blocky structure;
friable; many fine to coarse pores; thin,
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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
s0il 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
sendy loam to clay loam. It has hue of 7.5YR
or 10YR and value and chroma of 4 through 6.

Clymer soils are asscciated with Wellston,
Zanesville, Dekalb, and Gilpin seils 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 sc sandy.

Cl€--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 scil in mapping are small
areas of Zanesville soils, which have a compact
layer in the lower part of the subsoil. These
included scils 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 tc early vegetable
crops and small fruits. Capability unit
ITie-2; woodland suitability group 2ol.

CiD--Clymer silt loam, 12 to 18 percent
siopes. This moderately steep s0il 15 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 sc¢il 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 limitaticns for most nonfarm uses. Runoff

is medium to rapid, and the erosion hazard is
very severe 1f the scil is cultivated.

This so0il is well suited te 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 lcam. 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 scils 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.

B2lt--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 sclum is £0 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. Tt 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 soils. Conot-
ton soils are more gravelly than Chili scils
and are less sandy than Watertown scils. They
are more gravelly and sandy in the upper part
0of the sclum than Wheeling and Mentor scils.

CoA--Cenotton gravelly loam, 1 to 6 percent
slopes. This nearly level to gently sloping
soil is on broad terraces. Areas are uniform
to undulating, are 15 to 150 acres in size,
and are commonly leng. 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 1imit cultivation. Runoff is slow,
and the erosion hazard is slight.

This so0il is suited to truck crops and to
irrigation. It has few limitatiomns for most non-
farm uses and is suited to urban development.
Capability unit ITTs-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, are % to % mile long,
and wind hetween terraces cor 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 tc 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 scils are cultivated.
Capability umnit 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-
ly 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 S0 percent coarse fragments.
Sandstone bedrock is at a depth of 28 inches.

Dekalb scoils 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, SELXNW4NWY4 sec. 3 of Ludlow Township,
T. 3 N., R. 6 W.:

Al--0 to Z 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 yvellowish-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 cocarse 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.

AZ--2

C--21



The sclum 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
vaiue and chroma. If the soil is crushed,
value is higher than 3.5. An undisturbed soil
has a dark-colored Al horizen 1 te 2 inches
thick and an AZ horizon having value of 4 or
5 and chroma cof 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, Wellstomn, 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 s0il in on convex and smoothly
rounded knolls and ridgetops. Areas are com-
monly 3 to 10 acres in size. They tead 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 arecas
are small and narrow. Capability unit IIIe-4,
woodland suitability group 3ol.

DkD--Dekalb loam, 12 to 18 percent slopes.
This moderately steep seil 1s con knolls and
upper side slopes. Slopes are convex and 100
to 500 feet long. Most areas are long, narrov,
and winding and 5 to 20 acres in size.

Included with this seil 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
so0il 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 scil is on the upper part of side
slopes. Slopes are mostly convex, but arsund
the heads of ravines they are concave. Areas
are generally long and winding and 5 to 40
acres in size. This soil 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 foll
material has accumulated through downslope
movement.

- farm uses.

Included with this soil in mapping are soils
that are shaliow 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 1is
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 3ri.

DkF--Dekalb loam, 25 to 35 percent slopes.
This very steep soil 1s on side slopes and
along deep ravines. Slopes are convex and con-
cave and mestly irregular. They vary in length,
but range from:1,000 feet on an undissected
side slope to 100 feet mear drainageways. Areas
are 10 to 80 acres in size. Most are long,
but many are blocky. This =soil is more vari-
able than the Dekalb scils 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.

Inciuded 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-
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
scil. Some are both. In most places the unit
is dissected by ravines and drainageways, and
in places it is benched. Areas are Iong 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 seil 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

129



¢liffs are identified by spot symbols on the
scil 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 ocak forest
type 1s on the southern exposures, and a mixed
type cf oazk 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 fire sand. These soils are on low
hills near the Ohie River terraces. The larg-
st 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
5ilt 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 scils 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,

Figure 8.--Yellow-poplars grow well or Duncannon soils.
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NWiNW%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 lzboratory 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.

AZ--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 te 17 inches, yellowish-brown (10YR
5/4) silt lecam; 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 lcam; 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 brittie; few rocots: 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 teo 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 te 90 inches, yellowish-brown (I0YR 5/4)
siit loam; few, medium, faint, gray
{10YR 6/1) motties; 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 horizon in cultivated areas and the
AZ herizon range from silt loam to very fine
sandy loam and from 10YR 4/3 to 5/4. An

uncultivated s0il has an Al horizen less than

5> inches thick and chroma and value of 1 to 3.
The BZt 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 horizen than the nearby Allegheny and Alford
s0ils.

DtB--Duncannon silt loam, 2 to 6 percent

slopes. This gently sioping soil 1S on low

ills ard ridges mear Newport, Belpre, and Reno.
Areas are up to 50 acrés 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 lavers and has a bhrownish
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 sJoping soil is 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 so0il 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 uniess 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 alse for urban uses. Capability
unit I1le-1; woodland suitability group lol.

Dul- -Duncannon-Lakin complex, 12 to 18 per-
cent slopes. This mederately 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 subseil 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 nenfarm uses, The erosion hazard is very
severe if vegetation is removed. Runoff is
very rapid. i

These solls are used mostly for woodland
and pasture. Small areas around Reno are used
for housing developments. Capability unit
IVe-1; woodland suitability group 1rl.

DUuE--Duncaancn-iakin complex, 18 to 25 per-
cent slopes. This steep mapping unit 1s 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. Tt is
about 40 percent Duncannon soil, 40 percent
Lakin soil, and 20 percent included soils.
Duncannon and Lakin so0ils cccur 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 subscil of
the Duncannon soil is only. 20 te 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 secils, which are shallower over bedrock
than the Duncannon and Lakin soils. Also in-
¢luded, along ravines, are areas of very steep
s0ils. :

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-Z; 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 siltstcene.
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 subscil 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 limestcone and
shale. Weathered limestone and shale is at a
depth of 54 inches.

‘Elba scils have slow permeability, mederate
available water capacity, and medium natural
fertility. The root zone is moderately deep.
Tilth is poor. The scil is slightly acid or
neutral, and lime 1is not generalliy needed.

These scils 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
icam from an area of Eiba-Belpre complex, 25 to
35 percent slepes, NWHNE4SWYL sec. 16, Aurelius
Township, T. 5 N., R. 8 W., about one-fourth
mile northeast of the junction of Township
Reads 305 and 306:

Api--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; c¢lear, wavy boundary.

Ap2--1% to 5 inches, brown (106YR 4/3) silty
clay lcam; 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 lcam grading
to silty clay with increasing depth;
moderate, medium, angular blocky struc-
ture; firm; common roots; common fine
pores; thin, continuous, brown (I0YR 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, 1ight 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.

TIR--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 net 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 néutral
tc 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 leam, heavy silt loam, silty clay,
or clay. The B2 horizen 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 er ciay, but in
subhorizons it is hedvy 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
celluvium.

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 Eiba 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
arecas of seversly eroded scils that require
special management are alsc included and are
identified by spot symbols on the soil map.

Runoff is rapid. Tillage is difficult be-
cause of the heavy surface layver. 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 weoded. 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.

EiE--Eliba-Belpre complex, 18 to 25 percent
slopes. This steep mapping unit is on hilly
ridgetops, spurs, and upper slopes and in
coves, It i1s 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
scils are managed similariy to the Elba and

Belpre soils. Also included are small areas
of severely eroded scils, identified by spot
symbols on the soil map, that require special
management.

The erosicn hazard is very severe if this
unit is cultivated. Runoff is very rapid.
Tilth is very difficult to maintain. The hazard
of 1andslip 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 isclated above the high walls of
the mine and are abandoned, Capability unit
VIe-2Z; woodland suitability group 3c2.

E1F--Eiba-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 ia 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
so0ils that have 2 reddish or brownish surface
layer and are low in productivity. These erocd-
ed soils are identified by spot symbols on the
5011 map.

Runoff is wvery 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 cccurs 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 VIe-3; woodland suita-
bility group 3c2.

Fill 1 and

Fill land consists of areas under urban and
industrial development that have been covered
with mere than 3 feet of so0il 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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ted clay shale and mudstone bedrock, and from
gray clay lacustrine deposits.

Fa--Fill land, sandy, gravelly, and channery
materials. This is nearly level or gently
sloping land that is covered with £ill of
sandy, gravelly, or channery soil material,.

The fi1l1l is more than 3 feet thick. It is
rapidly permeable and dries cut rapidly after

a rain. Included in mapping are small sloping
and hummocky areas. This scil material is

used to £ill and level areas under industrial
and urban development. Most of it was excavat-
ed from glacial outwash terraces along the Chic
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 fiil of loamy soil material. The
fill is loam, silt lcam, 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 unm-
less compacted. In most areas it is low in
organic-matter content. Included in mapping
are small hummocky and sloping areas.

This so0il material is used tc fill and level
areas under industrial and urban development.
Most of it was excavated from alluvial and
glacial outwash deposits alcng the Ohio and
Muskingum Rivers. Bedrock is exposed in cuts
in some areas.

Because the thickness and kinds of fill
vary and the properties of the underliying
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 £ill of clayey soil material. The
£i1l1 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 £ill
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 nmonfarm 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 mainiy 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 siit loam 8
inches thick. The subsoil extends to a depth
of 83 inches, The upper 15 inches is brown
silt loam and strong-brown loam; and the lower
60 inches is yellowish-red and ‘dark-red clay
loam, clay, sandy clay lcam, and sandy loam.

The substratum te 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 Beipre, 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 Chio 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.

Bit--8 tec 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)

leoam; moderate, medium, subangular blocky
structure parting to strong, fine, angu-
lar blocky; firm; common roots; thin,
patchy, reddish-brown [SYR 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 ¢lay loam; strong, medium, angular
blocky structure; firm; few roots; medium,
patchy, reddish-brown (SYR 4/4) clay
fiims; very patchy pale-brown (10YR 6/3)
silty ped surfaces; very strong}y acid;
abrupt, smocth boundary

B23t--30 to 41 inches, vellowish-red (5YR 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.

R24t--41 to 67 inches, dark-red (2.5YR 3/6)
sandy clay leoam; strong, ccarse, angular
blocky structure parting to strong,
medium and fine, angular blocky; firm;
few roots; thick, patchy, pale-brown
(10YR 6/3) and light 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 (I10YR 6/43
s5ilty surfaces; 20 percent weathered
pebbles; very strongly acid; abrupt,
smocth boundary.. :

C--83 to 120 inches, brown (7.5YR 5/43},
yellowish-red (5YR 5/8), and yellowish-
brown (10YR 5/8) layers of loamy sand
and gravelly loamy sand; single grained;
locse; 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 cr 5. Imn
wooded areas the Al horizon is 1 to 3 inches

thick. It is 18YR 4/2, 10YR 4/3, 10YR 3/2, ot
10YR 3/3. The AZ 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, wvalue of 4 or 5, and chroma
of 4 to 6. In most areas. the B2t horizon is
dominantly hue of S5YR or Z.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, cor gravelly
sandy loam and has hue of 2.5YR or 3YR, chroma
of 4 to 8, and value of 3 to 5. Black stains
cccur in places.

The C horizon is stratified loamy sand,
sandy loam, gravelly sandy lcam, loam, and
sandy clay loam. Hue is Z.5YR, 5YR, or 7.5YR.
Chroma is 4 to 8, and value is 3 to 5.

Gallia soils are redder than Allegheny
s0ils, which also formed on terraces in loamy
alluvium. They are cearser textured than
Vincent soils. In contrast with the Otwell
scils that occur on nearby terraces, they do
not have a fragipan.

" GaB--Gallia silt loam, 2 to 6 percent slopes.
This gently sloping soill is on the highest
parts of ridges and benches on high terraces.

Slopes are smooth and slightly convex. Areas
range frem 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 Galiia soil has good tilth and no
serious limitation for most nonfarm uses. It
is easily managed, Runoff is slow to medium.
The erosion hazard is moderate in cultivated
areas. Capability unit Ile-1; woodland suita-
bility group 2ol.

GaC--Gallia silt loam, 6 to 12 percent
slopes. This sloping so0il 1s commonly cn the
cuter 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
s0i1 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 scoils 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 IIle-1; woodland suitability group Z2el.

GgD--Gallia silt loam, 12 tco 18 percent
slopes. This moderately steep soil is on side
slopes and alcong 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. In these
areas the plow layer is lower in content of
orgenic matter, is more clayey, and has poor
tilth.

Included in mapping are small areas cof the
reddish, clayey Upshur soils and the more
shallow Gilpin soils. Upshur soils are more
difficult te till, and Gilpin soils are more
droughty. These included soils are commonly
near drainageways and along the edge of the
areas near slope breaks.

Runcff is rapid, and the erosion hazard is
very severe if this soil is farmed, Slope is
a2 limitaticen for many nonfarm uses. Capability
unit IVe-1; woodland suitability grouwp Z2rl.
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Gilpin Series

The Gilpin series ceonsists of gently sloping
to very steep, moderately deep, well-drained
spils 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 vellowish-
brown channery silt loam. The lower 10 inches
is strong-brown channery silt lcam. Weathered
siltstone is at a depth of 26 inches.

Gilpin soils have medium natural fertility
and a moderately deep roct 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 scils dry cut early in spring and have
goocd 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-Summitviile-Upshur com-

plex, 25 to 35 percent slopes, SWASWLSEYL sec.
26, Grandview Township, T. 2 N., R. 5 W., 740

feet west of the junction of County Road 138
on Ohic State Highway 260, 70 feet north of
Toad:

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 sandstene 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 1imed, the solum is strongly
to extremely acid. The Ap horizon is 10YR in
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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 celor as the Ap horizon. Ths
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 scils., They are
finer textured than Dekalb scils., They are
shallower over bedrock than Zanesville, Clymer,
Summitville, and Wellston soils.

GdB--Gilpin silt loam, 2 to 6 percent slopes.
This gently sloping scil is on narrow ridgetops.
Slopes are smecoth and slightly coavex. Areas
are mostly obleng or narrow and are abcut 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. Inciuded in mapping are small areas
of the deeper Wellsten 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
wopdland, Capability unit ITe-1; woodland
suitability group 3ol,

" GdC--Gilpin silt loam, 6 to 12 percent

slopes. This sloping so0il 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.

Runcff 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 s¢il is suited to pasture, crops, and
woodland, Capability unit I1Te-4; woodland
suitability group 3ol.

GdD--Gilpin silt loam, 12 to 18 percent
slopes. This moderately steep soil 1s on upper
side slopes, marrow rolling ridgetops, and
short slopes along small upland drainageways.
Slopes are smooth and convex. Iandividual areas
range from about 4 te 40 acres in size.

A profile of this so0il is commoniy only
about 20 to 25 inches deep over bedrock and con-
tains more fragments of siltstone and sandstene,
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 Summitviile soils and the deep-
er Wellston so0ils.,

Runoff is rapid, and the erosicn hazard is
very severe in cultivated areas, Shallowness
over bedrock and moderately steep slopes limit
the use of the scil for most nonfarm uses.

This soll 1s suited to pasture, crops, and
woodland., Capability unit IVe-3; woodland
suitability group 3rl.

GdE--Gilpin silt '¢am, 18§ to 25 percent
slopes. This steep 51711 is on side SIopes
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 302 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 knolis
where the depth to bedrock is only 1 foot to
ik feet.

Runoff is very rapid, and the erosion
hazard is very secvere if this soil is farmed.
Steep slcpes and shallowness over bedrock are
severe limitations for most monfarm uses.

This soil is best suited to pasture, wood-
land, and hay. Capability unit IVe-4; wood-
land suitability group 3rl.

GdF--Gilpin silt Toam, 25 to 35 percent
slopes. This very steep soil 15 on side
slopes and hilltop knolls., It occurs as long
winding bands arcund the hilisides 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 scils and more erodible. Small
severely eroded areas are identified by spot
symbols on the soil map.

This secil is too steep for crops and is
difficult to manage for pasture., Runoff is
very rapid. In cleared areas, the erosion
hazard is very severe.

This soil is suited to woodland, and buiid-
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; weodland suitability

~group 3rl.

GkC--Gilpin~-Summitville-Upshur complex, 5§ to
12 percent slopes. This 510ping mapping Unit
is on broad, rolling ridgetops and on the upper
Earts of side slopes. It is about 35 percent

ilpin scil, 20 percent Summitville soil, 20
percent Upshur soil, and 25 percent included
soils. The three major scils 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 arecas
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 cof
this upit 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 Iimitations 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 3o0l.

GkD--Gilpin-Summitville-Upshur complex, 12
to 18 percent slopes, 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 percwnt Summitville scil, 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 gnd 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 menage 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 Summitviile 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 is on narrow
rounded ridgetops and in concave areas near
heads of drainageways. It is about 30 percent
Gilpin seoil, 30 percent Summitville scil, 20
percent Upshur soil, and 20 percent included
soils. The three major seoils cccur in such
mixed patterns that it is difficult te 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 less than 2 feet thick over bedrock and
‘has - lost most of the original surface layer
through erosion. Included in mapping are small
aregs of the severely ercded, coarser textured
Dekalidb soil and areas that are less steep.

Erosion has sericusly 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 2h percent slopes, This mapping unit 1s on
hilTlsides, upper side slopes, and knolls. Tt
is about 30 percent Gilpin soil, 30 percent
Summitville soil, 25 percent Upshur soil, and
15 percent inciuded 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 sicpes. 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 secil is subject to landslides.
The steep slope is a severe limitation for many
nonfarm uses., Capability unit TIVe-4; woodland
sultability group 3rl.

GKE3--Gilpin-Summitville-Upshur complex, 18
to 25 percent slopes, severely eroded, This
steep mapping unit is on upper side slopes and
at the heads of drainageways. It is about 30
percent Gilpin seil, 30 percent Summitville
soil, 25 perceant Upshur soil, and 15 percent
included soils. The major scils 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 te 30 acres in size. The profiles of these
solls 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. Guilies 1 to 3 feet deep have formed in
most areas, 3Small 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
seoil 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; wecodland
suitability group 3rl.

GkF--Gilpin-Summitville-Upshur complex, 25
to 35 percent slopes. These very steep s0ils
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 sliopes, the




profiles of these soils #re shallower than the
cnes described as representative of their
series. On the lower slopes they are desper.
Included with this unit in mapping are small
areas of Dekalb soils, which have angular
blocks cf sandstone on the surface. Also
included are small areas of severely eroded
soils, some of which are identified by spot
symbels on- the soil map.

Steep slopes make this unit difficult to
manage. Upshur soils are subject to land-
slides. Runcff 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 seil. The erosion hazard
is very severe if the plant cover is removed.

This mapping unit is mostly wooded. On
southern exposures a black cak forest type is
dominant. On northern exposures 1s a mixed
forest type of beech, maple, yellow-poplar,

black oak, and other upland oaks. A small
acreage is pastured. The very steep sliopes
make pasture-management difficult. Capability

unit VIie-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, ard 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 arcund 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 benchiike 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
spil, 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 soils 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 sc¢ils.

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 northerm
exposures a mixed forest type of beech, maple,
vellow-poplar, black oak, and other upland
oaks. Capability unit VIe-2; woodland suita-
bility group 3rl.

GlG--Gilpin-Summitviile-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 beriches 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.

Thig unit is about 50 percent Gilpin soil,
20 percent Summitvyille soil, 20 percent Upshur
soil, and 10 percent inciuded soils. The deep
Summitville and clayey Upshur soils predominate
on benches. Their profiles contain more Tock
fragments than those described for the series.

Included in mapping in the larger areas are
strips of Hartshorn scoils, on flood plains,
that are too narrow to delineate cmn the soil
map. Also included are areas of the steep,
stony Gilpin and steny Dekalb soils and areas
of soils that are shallow over bedrock; a few
sandstone cliffs, the most prominent of which
are identified by spot symbels on the soil
map; and bands of Vandalia and Hayter soils,
mainly on the lower benches and narrow feoot
slopes. Springs and wet spots are common on
the benches. Some are identified by spot
symbels on the soil map.

Most areas of this unit are wooded or pas-
tured. The benches are generally tocc 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 lecations for logging roads.
On northern expesures the benches and coves
support good stands of beech, maple, yellow-
poplar, black cak, and other upland caks.
Southern expesures have a black ocak forest
type.

7 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 VIiIe-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 fairiy low stream terraces
along the larger streams. These soils formed
in water- deposited material.

In a representative profile in a cultivated
area the surface Jayer is brown silt loam 10
inches thick. Tha subseil is 30 inches of
brown or yellowish-brown silt lcam that has a
higher clay con’ent than the surface layer and
is mottled belcw a depth of 16 inches. The
substratum to a depth of 80 inches is brown
loam.

Glenford +oils 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,
grain, and meadow are commonly grown.

Representative profile of Glenford silt
loam, 0 to 2 percent slopes, about 1 mile scuth
of Whipple, 50 feet west of U.5. Highway 21,
1,000 feet north of junction with Township Road
318, Fearing Township, T. 3 N., R. 8 W.

small

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; streng, 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.

BZ22t--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 mediunm
pores; thin, patchy, brown (7.5YR 5/4)
clay films; medium acid; clear, smooth
boundary.

B23t--21 to- 29 inches, vellowish-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
fiims; medium acid; abrupt, wavy bound-
ary.

B24t--29 to 40 inches, brown (7.5YR 4/4) silt
lecam; weak, coarse, prismatic structure
parting to moderate, medium, suvbangular
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.
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C--40 to 80 inches, brown [7.5YR 4/4) loam
that has thin lavers of sand in Iower
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 horizen has 10YR or 7.5YR
hue, value of 3 to 5, and chroma of 2 or 3. If
the soil is Tubbed, value is greater than 3.5.
An undisturbed soil has a 1- to Z-inch,
dark-colored Al horizon. The AZ 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 locam, but
ranges tec light clay loam in the Iower part.

Associated with Glenford soils on terraces
are the Taggart, Peoga, Mentor, Otwell, and
Markland soils.

Glenford soils are better drazined 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
slopes. This nearly level soil is on fairly
low 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 scil 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 so0il has good tilth and is easily
worked., Runoff is slow, and erosion is not a
hazard. Crop vields 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 soll has no iimitations for in-
tensive cropping. Seasonal wetness is a limi-
tation for scme nonfarm uses. Capability unit
I-1; woodland suitability group lol.

GnB--Clenford silt leam, 2 to 6 percent
siopes. This gently sioping soil is on fairly
low terraces along the Little Muskingum, Musk-
ingum, and Ohic 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 seil has good tilth, but is slower to
dry cut in spring than other better drained
soils that are nearby. Runoff is medium, and
the erosion hazard is moderate in cultivated
areas. This so0il has few limitations for most
nonfarm uses. Capability unit ITe-1; woodland
suitability group lol,

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
arca, the surface layer is dark-brown silt
loam 5 inches thick. 1In 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 Ioam. The substratum tc 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 Ievel.

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 Ohic 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 rcots; strongly acid; clear, smocoth
boundary.

Bl--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 rcots;
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 Toots;
common fine and medium pores: thin
patchy clay films; strongly acid; clear,
smooth boundary.

B3--38 to 60 inches, dark reddish-brown (S5YR
3/4) clay loam; weak, medium, subangular
blocky structure; firm; few roots; few
fine pores; thin patchy clay fiims; many,
fine, black concretions; strengly acid;
gradual, smooth boundary.

Cl--60 to 106 inches, reddish-brown (5YR 4/4)
heavy silt loam; massive; friable: medium
acid.

C2--106 to 120 inches, dark reddish-brown
(Z2.5YR 3/4) loam; massive; friabile;
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 of 3 or 4, and chroma of 2
to 4. An undisturbed soil has a dark-ceclored
Al horizon 1 to 2 inches thick.

The B horizon is clay loam, silty clay, or
5ilt 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 saady loan.

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 lew terraces.

HcA--Hackers silt loam, 0 to 2 percent
slopes. This nearly level soil occupies 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 ¢f 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 scil has good tilth and is easily
worked, Tt 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 201.

HcB--Hackers silt loam, 2 to 6 percent
slopes. This gently slcping soil 15 on Llow
terraces and alluviazl fans. Areas range from
3 to 60 acres in size and are generally blocky.
Slopes are evenm to slightly convex. A profile
of this so0il was described as representative of
the series. .

Included with this so0il in mapping are small
areas of Moshannon soils on narrow flood plains
and spots of gravelly soils. The included
gravelly soils along the Chic 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 genmeral 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 2ol.
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Hc{--Hackers silt loam, 6 te 12 percent
slopes. This sloping soil 1s on low terraces
and alluvial fans along streams. Areas range
from 5 toc 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 scils, which are
more droughty than the Hackers soils.

Runcff 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 iimitation for
nonfarm use. Capability unit IITe-1; woodland
suitability group Zol.

Hartshosn 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 fiood plains along small streams
throughout the county.

In a representative preofile in a cultivated
area the surface layer is dark-brown silt loam
8 inches thick. The subscil is 11 inches of
dark vellowish-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 locse 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 88, 3/4 mile northwest of U.S. High-
way 21, southeast corner of sec, 32, Aurelius
Township:

Ap--0 to 8§ inches, dark-brown (I10YR 3/3) silt
lcam; brown (10YR 4/3) when crushed;
strong, medium, granular structure; firm;
many roots; 5 percent small pebbles;
slightly acid; abrupt, smcoth boundarty.

B--8 to 19 inches, dark yellowish-brown (10YR
4/4Y) 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 seolum 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 Z or 3. When the soil is
rubbed, wvalue is higher than 3.5. An undis-
turbed secil 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 shailower 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 Is 1n 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 zliuvial 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 socils, com-
monly in narrow bands aleng the edge of the
flood plain or in depressiens. Also included
are a few small gently sloping areas on alliu-
vial fans below hillside drainageways.  These
aliuvial fans contain more gravel in the upper
s0il layers and have a less severe hazard of
flooding. _

Many narrow areas are cut by the meandering
stream. The ccarse-textured substratum limits
root growth and the available water capacity.
This soil is subject to frequent flocding.
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.

Eayter Series

The Hayter series consists of deep, well-
drained, gently sloping to very steep soils
formed in coliuvial material. These s0ils
are on foot slopes mainly below long, very
steep hillsides.

Tn a representative profile in a wooded area
the surface layer is dark-brown lcam about 2
inches thick. The subsurface layer 1s 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 leam, the next 28
inches is clay lcam, and the lower 3 inches is
channery clay lcam. The substratum to a



depth of 80 inches is brown very stony loam
that is 90 percent sandstone fragments,

Hayter soils have medium tc rapid 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, the rest
is mainly pasture. Some of the less steep
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 2392, 100 feet north
of the road:

Al--0 to 2 inches, dark-browa (10YR 4/3) loam;
stroeng, very fine, granular structure;
very friable; many roots; 5 percent
sandstone fragments; strongly acid;
abrupt, wavy boundary.

A2--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, brown (7.5YR 4/4) loam;
weak, medium, subangular blocky struc-
ture; friable; many roots; common fine
to coarse pores; 5 percent sandstone
fragments; strongly acid; abrupt, wavy
boundary.

B21t--16 to Z4 inches, brown (7.3YR 5/4) heavy
loam; weak, medium, angular and subangu-
lar blocky structure; firm; commen TooOts;
commonr 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 sandstone frag-
ments; strongly acid; gradual boundary.

B3t~-52 to 55 inches, brown (7.5YR 4/4) chan-
nery ciay loam; weak, medium, subangular
blocky structure; firm; few roots; few
fine pores; thin, very patchy, bhrown
{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 loam; 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, In 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 £ horizon is channery, stony, or bouldery
loamy soil material.

Hayter scils 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--Havter Jloam, 2 to 0 percent slopes.
This gently sloping soill 1s on foot slopes and
allovial fans in narrow valleys. K 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 flccding.

The erosion hazard is moderate in cultivated
areas. Tilth is good, and runoff is medium.
The hazard of flash flcoding is the main limi-
tation for farm and nonfarm uses. This soil
provides many homesites because it is mnear
roads. The many Temote, confined locations
preclude its use for all nonfarm purpeoses but
recreational use,

This soil is used for crops and pasture and
provides sites for farm buildings. Capability
unit ITe-1; woodland suitability group Zecl.

HgC--Hayter lcoam, 6 to 12 percent slopes.
This slioping soil {5 on foot siopes 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 Jlong and
narrow and range from about 5 to 25 acres in
size. Included in mapping are a few small
areas of the clayey Brockside and Vandalia
soils, which have slower permeability.

The erosion hazard is severe in cultlvated
areas, Tilth is good, and runeff is medium.
Slope is a moderate limitatien for many non-
farm purposes. Many houses are built on this
scil because it is near roads and above flood
levels in valleys where surroundlng soils are
steep.

This soil is used for crops, woodland,
pasture. Capability umnit IIle-2Z; woodland
suitability group 2ol.

and

HgD--Hayter leoam, 12 tc 18 percent slopes.
This moderately st€éep soil occuplies 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 cor oblong and range from
about 5 to 25 acres in size.

Included with this scil 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 1s rapid.
The moderately steep slopes are a severe 1limi-
tation for many nonfarm uses.

This scil is used for pasture and crops.
Capability unit IVe-1l; woodland suitability
group 2rl.

HgE--Hayter loam, 18 to 25 percent slopes.
This steep soil i1s 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 s0il 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.

Runcff 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 woocdland. Wooded
areas are predominantly yellow-poplar, ash,
and beech and scattered black cak and white
cak. Capability unit IVe-2; wocdiand suita-
bility group 2rl.

HgF--Hayter lcam, 25 to 35 percent slopes.
This very steep soil 1s on the foot slopes of
iong hillsides. Some areas are along both
sides of smzll streams in narrow valleys. The
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 preofile of this soil
has more sand and coarse fragments than the
one described as representative of the series,
The fragments make the so0il more difficult to
manage. Included in mapping are small areas
of the clayey Vandalia and Brockside soils.

Runoff is very rapid, and the erosion hazard
is very severe in cultivated areas. The deep
ravines cutting through this soil 1imit the
construction of logging roads. The very steep
slopes severely limit all farm and nonfarm
uses. The included Vandalia and Brookside
soils are sSubject to landsiides. 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.
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HhE- -Hayter very stony soils, 18 to 30 per-
cent slopes. These steep to very steep soils
are mainly on foot slopes along valley walls.

A few areas are on benches in midslope posi-
ticns. Slopes are irregular, ranging from comn-
cave in center positicns 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 siightly ccarser
textured than the one described as representa-
tive of the series. 1In places, there are bed-
rock outcrops and sandstone cliffs. The sur-
face layer ranges from loam to sandy lecam.

Runoff is rapid, and the ercsion hazard is
very severe 1if the plant cover is removed.
These scils are tco steep and bouldery for most
nonfarm uses. Wooded areas are predominantly
yellow-poplar, ash, .and beech and scattered
biack cak and white cak.

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 so0il, 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 biocky. They range from about 5
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 scils are generally near drainage-
ways or on the lower part of hillside benches
near slope breazks. The more poorly drained
scils 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
spil is in the lower part. In some areas the
Hayter so0il is redder than is typical. Both
the Hayter and Vandalia scils 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 sliopes 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 soll similar to Hayter soil, but under-
lain by red clay; and 25 percent included
s50ils. Hayter and Vandalia stony soils occur
in such intricate patterns that it is not prac-
tical to map cr manage them separately. The
surface is irregular and hummocky. Areas
range from about 10 to 60 acres in size.
are long and narrow along valley walls and
biocky in coves near heads of drainageways.
Slopes are commonly concave on the uphill side
and ccnvex on the downhill side and are cut by
drainsgeways and ravines. The profiles of Hay-
ter and Vandaiia 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 cutcrop 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 flcod 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 & 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 yellcew-poplar, ash, beech, sugar
maple, and ocak. Capability unit VIIs-1; wood-
land suitability group 2x1.

They

Huntington Series

The Huntington series consists of dsep,
dark-colored, neariy level soils that are me-
dium textured and well drained., These soils
are mainly on flood plains aleng the Chio
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 s50ils 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 1s 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 railrcads.

Representative profile of Huntington silt
loam in an alfalfa meadow in NE4NE4NE%X sec. 30,
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 rcots; slightly
acid; abrupt, smooth houndary.

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 Toots;
common fine and medium pores; slightly
acid; clear, smooth boundary.

B22--27 to 36 inches, brown {10YR 4/3) silt
leam; 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 (I10YR
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 sclum is 40 to 65 inches thick. Reac-
tion ranges from medium acid to wmildly 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 20YR and 7.5YR hue, value of 4 or 5,
and chroma of 3 or 4. It is silt loam or light
silty clay lecam., 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
so0ils. 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 is on updulating bottom land mainly algng
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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Inciuded with this so0il 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 fleoding and scouring. Runoff is
slow. Erosion is not a hazard. Flooding is
the main limitation for nonfarm uses. Capabil-
ity uwnit Ilw-2; woodland sultability group lo2,

Keene Series

The Keene series consists of deep, gently
sloping or sloping scils that are moderately
well drained. The surface layer and the upper
part of the subscil formed in silty material.
The cliayey lower part of the subsoil formed in
material weathered from acid shale and silt-
stone. These so0ils 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 dinches. The upper
13 inches is strong-brown silt loam and silty
clay lcam. The lower 29 inches is brown,
strong-brown, and yellowish-brown silty clay
lecam, 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 rcot
zone and moderate available water capacity
above the clayey layers in the lower part of
the subscil. TIn 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 c¢ropped or pastured.
Some arecas 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 W8-15 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
lcam; weak, medium, subangular blocky
structure; friable; many roots; commen
fine pores; very strongly acid; abrupt,
wavy boundary.
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B21t--9 to 15 inches, strong-brown (7.5YR 5/6)
heavy silt loam; moderate, medium, sub-
angular blocky structure; frisble; common
roots; many fine pores; thin, patchy,
brown (7.5YR 5/4) clay films; strongly
acid; clear, smcoth boundary.

B22t--15 to 22 inches, strong-brown (7.5YR 5/6)
5ilty clay loam; moderate, medium, angu-
lar and subangular blocky structure; £fri-
able: common roots; many fine pores; thim,
continuous, brown {7.5YR 5/4) clay films;
strongly acid; clear, wavy boundary.

11B23t--22 to 29 inches, brown (7.5YR 5/4)
s5iity clay leam; commen, 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, cecarse, subangular blocky
structure; firm, slightly sticky; few
roots; common fine pores; thin, patchy,
brown (7.5YR 4/4) clay films; very
strongly acid; gradwal, smooth bocundary.

. ITB25t--37 to 46 inches, strong-browan (7.5YR

5/6) clay; common, coarse, distinct,
light-gray (N 7/0) mottles; weak, cocarse,
angular blocky structure; firm, siightly
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.

TIC--51 to 54 inches, dark yellowish-brown
(10YR 4/4) channery silty clay; massive;
30 percent siltstone fragments; very
strongly acid.

ITR--54 inches, 1ight olive-brown (2.5Y 5/4)
siltstone bedrock.

The solum is 30 to 60 inches thick. The
lower part of the seclum is 5 to 30 percent
coarse fragments, but the upper part contains
few or nmome. Depth to bedrock ranges from 40
to 72 inches. Unless limed, the solum is
strongly acid to very strongly acid, and the
€ 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-colered Al horizon 1 to 2 inches thick and
an A2 horizon 3 to 8 inches thick occcur in
places. The A2 horizon has I10YR hue, value of
4 to 6, and chroma of 2 to 4.

The Bl horizon, which occurs in scme 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 herizen is clay through heavy silty
clay loam. It has matrix colers in hue of
2.5Y to 7.5YR and value and chroma of 4 to 6.
The C horizon is deminantly silty clay loam,
clay loam, or silty clay. '

Keene soils are in positions similar to
those of Woodsfield and Upshur scils. Also
nearby are Zanesville and Lowell soils. Keene
s0ils do not have the reddish colors typical
of Upshur and Wecodsfield secils. In contrast
with Zanesville scils, they are finer textured
in the lower part o¢f 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, Z to 6 percent slopes.
This gently sloping soil is on ridgetops that
are gently rounded and grade to nearly level
near the center. Most arcas range from about 3
tc 40 acres in size.

Included with this s¢il in mapping on some
of the breoader ridgetops are spots of scmewhat
poorly drained scils at the center and sloping
soils aleng 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.
Runcff is medium, and the erosion hazard is
moderate in cultivated areas. Slew permeabil-
ity and the clayey subsoil are limitations
for some nonfarm uses. Capability unit IIe-3;
woodland suitability group 2w2.

KeC--Keene silt loam, 6 to 12 percent slopes.

This sioping soil is 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.
Scme are oval. Slepes 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 toc 18 inches. These soils are commonly
near ridge crests or aleng the outer edge of
ridgetops and benches near slope breaks. Some
areas on benches have spots of more poorly
drained socils 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 slcpe are severe
limitations for some nonfarm uses. Capahility
unit Ille-6; wocdliand suitability group 2w2,

Lakin Series

The Lakin series consists of deep, sandy,
well-drained soils. These gently sloping to
steep s0ils are on low, hummocky and undulating
terraces and on rounded hills. They formed in
thick deposits of sandy wind-depesited 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 subscil is yellowish brown to a depth of
56 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
lcamy 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 Renc 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 woedland. They support excellent
stands of yellow-poplar.

Representative profile of Lakin Iocamy fine
sand, in an area of Duncannon-lLakin 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 Fcrest Nursery,
NERNE%SE% sec. 8, Marietta Township, T. 2 N,

R. 8 W.

Ap--0 to 7 inches, brown (10YR 4/3) lcamy fine
sand; weak, fine, granular structure;
very friazble; many roots; very strongly
acid; abrupt, irregular boundary.

Bi--7 to 22 inches, yellowish-brown (10YR 5/4)
loamy fine sand; wezk, fine, subangular
blocky structure; very friable; common .
roots; strongly acid; gradual, smcoth
boundary. '

{§B2t--22 to 50 inches, yellowish-brown
(10YR 5/4) loamy fine sand and brown
(7.5YR 4/4) fine sandy loam bands about
L-inch thickj total thickness of bands
is 3% inches; single grained; very
friable when moist, locse when dry; few
roots; medium acid; gradual, smoocth
boundary.

C--50 to 60 inches, yellowish-brown {10YR 5/4)
loamy fine sand; single grained; loocse;
slightly acid.

The solum is 40 tec 60 inches thick. Unless
limed, it ranges from very strongly acid tec
medium acid. Depth to bedrock is crdinarily
more than 6 feet, but in places is more than 20
feet. 1In places the scil contains a few small
pebbles:

The Ap horizon ranges from brown (10YR 4/3)
to yellowish brown (I0YR 5/4). An undistutrbed
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5011 has a 1- to 4-inch dark-colored Al hori-
zon. The A2 horizon, which cccurs 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 5-inch bands in the B2t and C herizons
are 3 or 4 in value and 4 to 6 in chroma. The
B2t herizon ranges from sand or loamy fine sand
in the matrix to sandy loam in the bands. The
C horizen ranges from sand to loamy fine sand
and is slightly acid or medium acid. £olors
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 scils. They con-
tain more sznd than Duncannon seils, which
occur with the steeper Lakin soils.

LbC--Lakin loamy fine sand, 3 to 12 percent
slopes. This gently sIoping to sloping soil
is 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 scoil is cultivated, the erosion
hazard is severe. Drought and soil blowing
are also hazards. The moderate slopes and Tapid
permeability are limiting factors for many non-
farm uses.

This secil 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 soil is on
the tops and sides of knolls aleng 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; woedland
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 lcam 8
inches thick. Tt is underlain by 4 inches of
vellowish-brown silt loam. The subsoil extends
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to a depth of 60 inches. The upper 9 inches
is yellowish-brown silty c¢lay loam. The lower
39 inches is dark yellowish-brown silty clay
and siity clay leam 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 tc weak, fine and medium, granu-
lar; friable; common roots; neutral;
abrupt, smooth boundary.

BA--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 (I0YR 6/3) silty
ped surfaces; slightly acid; clear,
smooth boundary.

BZlt--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; ciear, smcoth boundary.

I1B22t--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 rcots;
common fine to medium pores; medium,
patchy, yellowish-brown (I0YR 5/4)} clay
films; few, fine, black concretions; very
strongly acid; clear, smooth boundary.

IIB31--42 to 51 inches, laminated dark yellow-
ish-brown (30YR 4£/4) silty clay loam that
has thin layers of brown [7.5YR 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.

IIB3Z--51 te 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
(186YR 4/4) channery silty clay loam;
laminated lacustrine material mixed with
fragments of local bedrock; neutral.

The solum is 40 to 70 inches thick. Unless
limed, it ranges from very stroengly acid to
medium acid in the upper part to neutral or
mildly alkaline in the lower part. Depth to
neutral cr 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, wvalue 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
iying terraces, in not having carbonates with-
in & depth of 2 to 3 feet. They are hetter
drained than McGary soils, which also are on
lower lying terraces,

LcB--Licking silt loam, 2 to 6 percent
slopes. This gently sloping soil is on rem-
nants of high terraces. It occupies wide
benches and ridgeteps. 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 s¢il in mapping are
spots of somewhat poorly drained scils, 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
se0il, near slope breaks, are narrow bands of
severely eroded soils.

Runoff is medium and the erosion
moderate in cultivated areas. Slow
ity and clayey texture are the main
for nonfarm uses.

This spil is mostly used for crops. Capa-
bility unit Ile-3; wocdland suitability group
2cl.

hazard is
permeabil-
limitations

LeC--Licking silt loam, 6 to 12 percent
slopes. This sloping seoil 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 cne described as representative of the
series.

Included with this soil in mapping are
small areas of Markland sc¢ils, which are

mostly near slope breaks. Also incliuded 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 cf 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 soii is cultivated. The clayey
subsoil and slow permeability are limitations
for many nonfarm uses.

This soil is used for crops and pasture.
Capability unit IIle-6; woodland suiltability
group 2cl.

LeD--Licking silt loam, 12 to 18 percent
slopes. 1This moderately sieep 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 blecky in shape and range from
about 5 to 30 acres in size., A profile of this
s0il 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 seil in mapping are
jareas of Markland and Allegheny soils and spots
of moderately or severely eroded soils, which
have a 1ighter colored and finer textured sur-
face layer and are more difficult to till.

Runoff is very rapid and the ercsion hazard
is very severe in cultivated areas, The moder-
ately steep slopes and slow permeabllity are
limitations for nonfarm uses.

This soil is used for pasture and crops.
Capability unit IVe-5; wecodland suitability
group 2c.

Lowell Series

The Lowell series consists of deep, well-
drained, sloping to very steep soils formed in
material weathered from Iayers of limestone,
siltstone, and shale on uplands. These soils
are on ridgetops and upper slope positioens.
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 subscil
extends to a depth of 50 inches. The upper il
inches is dark yellowish+<brown silty cliay loam,
the next 7 inches is yellowish-brown clay, and
the lower 26 inches is silty clay Joam in var-
jegated shades of brown. The substratum is
weathered, neutral siltstone that has brown
clay filows 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 rToot 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 loan
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 leoam; moder-
ate, fine, subangular blocky structure;
very £irm; many roots; common fine pores;
thin, patchy, brown {7.5YR 4/4) clay
films; about 3 percent siltstone and hard
limestone 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 blecky 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,
smocoth 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 fiims;
gbout 10 percent brownish-yellow (I10YR
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 3/3) clay films; 10
percent soft siltstone fragments; slight-
ly acid; gradual, smooth boundary.

€--50 tec 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. 1In
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 so0il the 1- to
4-inch Al horizon is 3 or 4 in value and 1 to
3 in chroma. The 4- to 8-inch AZ 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 scils on uplands are the Upshur, Bel-
pre, Elba, Keene, and Westmore soils. Lowell
s0ils are shallower over bedrock than Brookside
s0ils, 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
celors 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 sodils.
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 1limit
their use for most nonfarm purposes, Bluegrass
grows well imn many areas. Capability unit
I1Te-6; woodland suitability group 3cl.

LoD--Towell-Upshur complex, 12 to 18 percent
siopes. This moderately steep mapping unit oc-
curs on narrow ridgetops and upper side slopes
and on knoells 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 1s 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
slightiy 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 Elbaz 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.
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Tilth is peor, 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 1s used mainly for crops and pas-
ture. Row crops can be grown occasionally.
Biuegrass. grows well on the Lowell scil. Capa-
bility unit IVe-5; woodland suitability group
3c2.

LoE--Lowell-Upshur complex, 18 to 25 percent
slopes. Thils steep mapping unit 1s mainly on
upper hillisides. 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 scil, 35 per-

cent Upshur scil, 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 secil is slightly
thinner than the one described for the series.

Included in mapping are mainly Eiba, Belpre,
Summitville, and Gilpin soils. Gilpin and
Summitville soils are coarser textuted and
easier to cultivate than Lowell and Upshur
spils. The Gilpin soil is also shallower over
bedrock. Elba and Belpre scils are less acid
and do net require lime for most crops.

Tilth is poor, runcff is very rapid, and the
erosion hazard is severe in cultivated areas.
This mapping unit is subject to landsiips. The
steep slope, a high shrink-swell potential,
moderately slow to slow permeability, and sus-
ceptibility to landslides 1imit its use for
nenfarm purposes.

This mapping unit is used mostly for hay and
pasture. It is too steep and too ercdible for
cultivation. Bluegrass grows well on the
Lowell soil. Capability unit VIe-Z; woodland
suitability group 3cZ.

LoF--Lowell-Upshur complex, 25 to 35 percent

slopes. 1his very steep mapping unit 1s main-
Ty on upper hillsides. Slopes are mostly long
and irregular. Areas are leng and narrow om
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. 1In addition,
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Gilpin and Dekalb soils are shallower over bed-
rock. Eliba and Belpre soils are less acid and
have a finer textured surface layer than is
typical.

Tilth is poor, runoff
erosion hazard is severe
is removed. Steep siope and a severe hazard of
landsliides 1imit 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 1s prominent
in wooded areas. Capability unit VIe-3; wood-
land suitability group 3c2.

is very rapid, and the
if the plant cover

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 is silty clay; below this it
is clay. The substratum to a depth of &4
inches is brown silty clay thinly stratified
with very fine sandy loam that is mottled with
grayish colors.

Markland sodils have slow permeability in
the clayey subsoil. They have a deep root
zone, mederate available water capacity, and
medium natural fertility. They are used mostly
for crops and pasture.

Representative profile of Markland silt loan,
2 to 6 percent slopes, in a cultivated field
in Waterford Tewnship 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;
commen reoots; very strongly acid; abrupt,
smooth boundary.

B21t--7 to 10 inches, veilowish-brown (10YR 5/4)
silty clay; weak, medium, subangular
blocky structure; friable; common roots;
common fine pores; thin, continucus, yel-
lowish-brewn (10YR 5/4) clay films; very
strongly acid; clear, smooth boundary.

B22t--10. to 17 inches, vyellowish-brown (10YR
5/4) clay; mcderate, medium and fine, an-
gular blocky structure; firm; common
roots; common fine pores; thin, contin-
uvous, dark vellowish-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 (5YR 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
vellowish-brown (10YR 4/4) c¢lay 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, smoocth boundary.

B3--33 to 49 inches, dark yellowish-brown

(10YR 4/4) laminated clay, thin Iayers

of brown (7.5YR 4/4) very fine sandy

loam; few, coarse, prcminent, 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, cocarse, distinct,

‘ gray (I0YR 5/1) mottles; massive; fria-
ble; light-gray (10YR 7/1) slickenside-
like faces; calcareous, moderately alka-
line.

C--48

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
spil has a 1- to 2-inch, dark-colocred 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. In 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 sloping S501f 1s on low
terraces. The surface is even to slightly con-

vex and in a few places is cut by shallow drain-
ageways mear the outer edge. Areas range

from about 10 to 60 acres in size and are
blocky. A prefile 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,

Runcff is medium, aand the erosion hazard is
moderate if this soil is cultivated. The soil
is slow to dry out in spring because the sub-
50il is clayey. Plowing and planting are de-
iayed in wet years. The c¢layey 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 silit loam, 6 to 12 percent
slopes. This sloping soil is on 10w 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 seil 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 1f this soil is cultivated. Slope,
clayey texture, and slow permeability are limi-
tations for some nonfarm uses.

This so0il is used for crops and pasture. It
is suited to cultivated crops if erosion is
controlled. Capability unit IITle-6; woodland
suitability group 2cl.

MbDZ--Markiand silt loam, 12 to 18 percent
slopes, moderately eroded. This moderately
steep soil is on sheort slopes between low ter-
race levels or between terraces and lower Iying
bottom lands. The surface is irregular and
is cut by small drainageways, Slopes are gen-
eraily 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.




Inciuded with this soil in mapping are a
.few areas of severely eroded soils and some
gullies. The severely e¢roded soils have a
light-colored, clayey surface layer that is
difficult to till.

Tilth is poor, and runcff 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 woodiand. Capability
unit IVe-5; woocdland suitability group 2c2.

MbG--Markland siit loam, 18 to 50 percent
slopes. This steep to very steep s0il is main-
1y on the sides of ravines and terrace escarp-
ments., Other areas are cn low terraces that
are highly dissected by deep drainageways. The
surface is irregular and is mostly convex be-
tween drainageways. Most areas.are long and
range from 15 te 40 acres in size.

This soil is shallower over carbonates
than is typical.

Inclinded with this seil in mapping are
eroded, gullied soils; sloping Markland scils
on interfluves; and small areas of Upshur and
Giipin soils. The included Upshur and Gilpin
soils are shallower over bedrock and are more
acid than Markland soils.

Tiith 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 legging equipment dur-
ing wet periocds. The steep slope is a severe
limitation for most nonfarm uses.

This soil is used mostly for wocdland, but
many areas are idle or are in nonproductive
pasture. Capability unit VITe-1; woodland
sultability group 2ci.

McGary Series

The McGary series consists of deep, some-
what poorly drained soills formed in water-de-
posited material. These nearly level scils
are in even to depressional positions on ter-
races along the larger streams.

In a representative profile in a cultivated
area, the surface layer 1s 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 vellcwish-brown silty clay laminated
with reddish brown.

McGary soils have slow permeability. The
root zone 1s 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 lcam,
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 cast of

barn:

Ap--0 to 7 inches, dark-gray (10YR 4/1) heavy
silt Joam; weak, medium, subangular
blocky structure; friable; many roots;
medium acid; abrupt, smooth boundary.

B21t--7 te 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; siightly acid; clear,
smooth boundary.

RB22t--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 roocts; com-
mon fine pores; thin, patchy, gray (2C0YR
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, smoeth 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 bleocky structure;

firm; thin, very patchy, gray (10YR 5/1)

c¢lay films; mildly alkaline, calcareous;

clear, smooth boundary.

to 81 inches, dark yellowish-brown (L0YR

4/4) l1ight silty c¢lay laminae of reddish

brown (5YR 5/4); firm; few vertical

cracks that have gray (10YR 5/1) films
and small gypsum crystals; miidly alka-
line, calcareous.

C--56

The solum is 40 to 60 inches thick. Depth
to carbonates ranges from 20 tc 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 horizem 1 to
3 inches thick.

The Ap horizon ranges from dark gray (10YR
471) to gray (I0YR 5/1). 1iIn the Bt horizen
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
colers in hue of 10YR to 2.5Y, value of 4 or 5,

153



and chroma of 0 to Z. The Bt horizon ranges
from medium acid or slightly acid in the upper
part te mildly alkaline and calcareous in the
lower part. It is heavy silty clay lecam 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 calcarecus and laminated. The C
horizon, which is alsc 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 seoils, They have a
finer textured B horizen than Taggart and
Pecga soils.

McA--McGary silt loam, 0 to 2 percent

slopes. This nearly level soil occupies Iow
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
smail 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 s0il is used for crops and pasture.
If drained, 1t is suited to pasture and inten-
sive cropping. <Capability unit IIw-1; woodland
suitability group Zwl.

Melvin Serieg

The Melvin series consists of deep, nearly
level soils that are poorly drained. These
spils 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 1light brownish-gray
sitt lcam mottled with brownish colors. The
substratum tc a depth of 60 inches is light
brownish-gray and gray siit 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 fleooding occurs
several times a year,
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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-
peses.

Representative profile of Melvin silt loam,
NE%SW4%SW% 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 & 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 rcots;
slightly acid; abrupt, smcoth 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 lcam; 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, yvellowish-brown (10YR 5/4) and
very dark grayish-brown (10YR 3/2) mot-
tles; weak, fine, subangular blecky 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.

CZg--42 to 60 inches, gray (10YR 6/1) silt
loam; many, ccarse, 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 siit loam to
silty clay loam. The C horizon has the same
range of coler and texture as the B horizon.

Melvin soils are more poorly drained and
have grayer colors than Nolin and -Newatk soils
on nearby flood plains. Their horizons are not
50 well defined as those of Peoga soils, which
are on low terraces.

Md--Melvin silt loam. This nearly level
s0il is 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 flcod plain.



Included with this soil in mapping are smalil
areas of somewhat poorly drained Newark soils.
Also included are areas of soils that have a
dark-colored silty clay leoam surface Iayer.
Permanent wet spots are identified on the soil
map by spot symbols.

Runoff is 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 wildliife. Capsbility
unit I1Iw-1; woodland suitability group 2Zwl.

Mentor Series

The Mentor series consists of deep, well-
drained soils formed in alluvial material.
These nearly level to sloping scils are on
terraces along all the major streams in the
county. Most terraces are 40 to 50 feet above
the adjacent flocd plains. The most extensive
areas are along the Ohic and Muskingum Rivers.

In a representative profile in a cultivated
area, the surface layer is dark-brown silt ioam
12 inches thick. The subscil is brown silt
loam that extends to a depth of 48 inches.

The substratum is brown loam tc 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 zomne.
The available water capacity is high. If well
managed, the scils are easily worked and highly
productive. Most areas are above the highest
flood level. A few lower lying areas are sub-
ject to infrequent flecoding.

Nearly all areas of Mentor solls 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 ncrth 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 (7.53YR 4/4) silt
loam; weak, medium, subangular blocky
structure; friagble; common roots; medium
acid; clear, smooth boundary.

B21t--17 to 34 inches, brown (7.5YR 4/4) heavy

’ silt loam; moderate, medium, subangular
biocky 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,

paie-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.

Cl1--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
tc 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 herizon ranges from dark brown (1OYR
3/3} to brown (10YR 5/3). If the soil is rub-
bed, the value is higher than 3. The Bl hori-
zon is a silt loam in hue of 10YR or 7.5YR,
value of 4 or 5, and chroma of 3 or'4. In
most areas the B2 horizon is heavy silt loam
and light silty clay loam, but in some places
individual horizens 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 lcam in the upper part to
very fine sandy loam or sand and gravel in the
lower part. It has I0YR 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 Conottom
solls. Mentor soils are deeper over sand and
gravel than Wheeling scils. 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 lecam, 0 tc 2 percent
slopes. This nearly level scil 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
spil and adjacent to upland sleopes.

This seil is suited to intensive cropping.
Runcff is slow, and erosicn is not a hazard.
Except for infreguent 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 creps, and urban devel-
opment. Capability unit I-1; woodland suita-
bility group lol.

MeB--Mentor silt dcam, 2 to 6 percent
slopes. This gently sloping soil occcurs 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
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this scil is the one described as representa-
tive of the series.

Included with this soil in mapping are smail
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 modérate if this seil
is cultivated, and runoff is medium. The soil
has few limitations for most neonfarm uses. It
is used for general farm and truck crops and
for urban development. Capability unit Ile-1;
woodland suitability group lecl.

MeC--Mentor silt lcam, 6 to 12 percent
slopes., This sloping soil Is on low terraces.
Areas are mostly long, narrow bands between
terrace levels or between terraces and flood
plains. A few blocky areas along shallow
drainageways have irregular siopes 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-
Tow draimageways.

If this soil is used for row crops, the
erosion hazard is severe. Tilth is medium,
and runoff is rapid. The slope limits some
noenfarm uses. The soil is used mostly for
crops and pasture. Capability unit IIIe-1;
woedland suitability group lol.

Moshannon Series

The Moshannon series consists of deep, well-
drained, nearly level solls on fliced 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 lecam. The sub-
stratum to a depth of 60 inches is reddish-
brown silt loam.

Moshannen soils have moderate permeability.
They are c¢asily worked. Natural fertility is
medium. The root zone is deep, and the avail-
able water capacity is high. Most of the acre-
age is flcoded 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, SE4NEY% sec. 9, Belpre Township, T. 2 N.,
R. 10 W., along Township Road 289, one-half
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mile northeast of junction with Township Road
87:

Ap--0 to 6 inches, reddish-brown (5YR 4/3) silt
ioam; weak, medium, granular structure;
friable; common roots; slightly acid;
abrupt, smoocth boundary.

B2i--6 to 27 inches, dark reddish-brown (5YR
3/4) silt lcam; weak, medium, subangular
blocky structure; friable; few roots;
medium acid; clear, smocth beundary.

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 (5YR 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 2Z-inch, dark-colored
Al horizon and a 6- to 10-inch AZ horizon that
has a color range the same as in the Ap hori-
zon. The B horizon has S5YR or 2.5YR hue and
vaiue and chroma of 3 to 5. It is silt loam or
light silty clay loam.

Meshannen soils are more reddish than Nolin,
Hartshorn,and Chagrin soils on the flcod plain,
They are deeper than Hartshorn soils. Their
horizens are not so well defined as those of
Hackers soils, which are on nearby ailuvial
fans and terraces,.

Mp--Moshannon silt Toam, This nearly level
so0il 1Is on bottom Iand mostly alcong 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 scmewhat poorly drained seils 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 scil is used mostly for crops, aand 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 solls formed in recent alluvium on flcod
plains throughout the county.



In a representative profile in a cultivated
area, the surface layer is brown silt lcam 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
siit 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 floeding, mostly late in winter and
in spring or in summer as a result of thunder-
storms. The root zone is deep uniess restrict-
ed by a seasconal 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,
SERNWLSWY 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 (l0YR 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.

B2l--6 to 9 inches, yellowish-brown (10YR 5/4)
$ilt Zoam,; 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
ioam; 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-colered Al horizen 1 to
2 inches thick. The A2 horizon, 6 te 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 0, and chroma of 2 to 4. Some

stratification commeonly occurs in places in the
lower horizons. In most areas the sclum 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 sco
well defined as Peoga soils on low terraces.

Nn--Newark silt loam. This neariy level
soil 1s 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 cblong
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 i1ts 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 fleooding.

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 leam that extends to a depth
of 42 inches. The substratum to a depth of 60
inches is dark yellowish-brown heavy silt loam
mottled 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 noct
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 Ccal Run and 300 feet
southwest of Ohic State Highway 60:

Ap--0 te 8 inches, dark-brown (10YR 3/3) heavy
silt lcam, brown (10YR 4/3) when rubbed;
moderate, medium, granular structure;
friable; many roots; slightly acid;
abrupt, smooth bhoundary.

BZ21--8 to 34 inches, dark yellowish-brown (10YR
4/4) heavy silt loam; weak, medium, sub-
angular blocky structure; friable; com-
mon reots; many coarse 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 (I10YR
4/4) heavy silt lcam; few, coarse, gray-
ish-brown {10YR 5/2) mottles; massive;
friable; slightly acid.

The soium 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 AZ 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
horizen 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
herizon 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 1ighter 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 Ticga 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 fiood
plain. In some it is adjacent to more poorly
drained soils. Areas range from 10 to 200
acres in size.

Included in mapping are smail areas of the
somewhat poorly drained Newark scils. 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 flcoding is in winter and
early spring and is not a serious hazard for
farm crops.

This soil is used mostly for graian, hay, and
vegetables. It is suited to intensive crop-
ping. Capability unit IIw-2; woodland suita-~
bility group loZ.

Otwell Series

The Otwell series consists of deep, gently
sloping to sloping, moderately well drained
scils 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 commeon in the westera 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 yellcwish-brown sandy loam mottled
with light gray.

The available water capacity is moderate,
and the root zome is moderately deep over the
fragipan. Permeability is moderate above the
fragipan, but sléw in the pan. Internzl drain-
age 1s 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 Recad 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 (106YR
5/6) silt loam; mcderate, 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 {10¥R
5/4) silt loam; common, medium, distinct,
grayish-brown (10YR 5/2) end 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 lpam; many, coarsse,
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 1light 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 (I10YR
5/3)} clay films; strongly acid; abrupt,
wavy boundary.

ITC--63 to 80 inches, yvyellowish-brown (I10YR
5/6) sandy loam; many, coarse, distinct,
light-gray (10YR 7/2) mottles; massive;
10 percent small pebbles; medium acid.



The sclum 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 rTanges irom 20 to 32 inches.

The Ap horizon has 10YR hue, value of 4 or
5, 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 AZ horizon that has
value of 4 or 5 and chroma of 3 or 4. 1In some
places this soil has a Bl horizon. The BIt
hoerizon has 10YR or 7.5YR hue, value of 4 or 5,
and chroma of 3 to 6. Tt is silt loam or silty
clay loam. The Bx hcrizon is silty clay loanm,
511t loam, or loam. The B3 horizon, which
occurs in places, and the C herizon are stra-
tified. Pebbles make up less than 5 percent
of the solum. Mocst are weathered so that they
crush easily.

Otwell scils, formed in water-deposited mate-
rial, are deeper over bedrock than Zanesville
scils on nearby uplands. They have a fragipan,
which the Allegheny, Gallia, Licking, Vincent,
and Glenford soils on nearby terraces do not
have. They are coarser textured than Licking
and Vincent soils,

0tB--0twell 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 sc¢il 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 seils. 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
proionged rainfall.

Almost all the acreage is used for general
farm crops. The soil is suited to this use.
Capabitity unit Ile-2; woodland suitability
group 3ol.

0tC--0Otwell silt loam, 6 to 12 percent
slopes. This sloping soil 1is 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 paTt 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-
WaYSs.

The erosion hazard is severe, tilth is me-
dium, and runcff is rapid if this soil is cul-
tivated. Slope and slow permeability limit
many urban and nonfarm uses.

This scil is mostly used for crops, but a
significant acreage is in pasture. It is suit-
ed to these uses. Capability unit IIIe-3;
woodland suitability group 3ol.

OvB--Otwell-Vincent silt loams, 2 to b 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 tc map or manage them separately. Otwell
soils are generally at higher elevations near
the center of the areas. Vincent svils are in
saddles and shallow drainageways and along the
edge of the mapped areas.

Inciuded with this unit in mapping are areas
of Allegheny and Licking scils and small areas
near the center of this unit of somewhat pcorly
drained soils. Allegheny and Licking soils
require similar management tc Otwell and Vin-
cent soils. If managed intensively, the some-
what poorly drained areas require tile drainage.

The erosiocn 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 Ile-2; woodland suitability group 3ol.

Ov(--Otwell-Vincent silt loams, 6 to 12
percent siopes. 7This sioping 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 Tange from 20 to 150 acres in size. They
are long and winding at the margins of terraces
and are cut by shallow drazinageways. 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 shaliow 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, scme 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
pooriy drained soils require drainage if they
are cropped. Special management to increase
fertility and prevent further erosion is needed
in severely eroded areas.

Runcff is rapid, and the erosion hazard is
severe, Tilth is pocr 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
IT1Te-3; woodland suvitability group 3ol.

Peoga Series

The Peoga series consists of deep, poorly
drained soills 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 2 representative profile in a cultivated
field, the surface layer is moftled dark gray-
ish-brown siit lcam 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 z depth of
93 inches is mottled yellowish-brown, strati-
fied silt loam and loam.

Permeability is slow. Peoga s0ils 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 zome 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 scils nearby.

Representative profile of Peoga silt loam in
a cultivated field, SELNE%NE% sec. 36, Newport
Township, T. 2 N., R. 7 W., 0.8 mile northeast
of junction with County Road 333 on Ceunty
Road 544, 400 feet east of road:

Ap--0 to 9 inches, dark grayish-brown (310YR
4/2) silt locam; 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.

B21ltg--9 to 13 inches, gray (30YR 5/1) light
silty clay loam; common, fine, distinct,
dark vellowish-brown (10YR 4/4) mottles;
weak, fine, prismatic structure parting
to weak, medium, subangular blocky; firm;
common roots, common f£ine pores; thin,
continuocus, 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 te 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 beundary.

B23tg--21 to 47 inches, grayish-brown (10YR 5/2)
silty ciay loam; many, medium, distinct,
dark yellowish-brown (10YR 4/4) mottles;
weak, medium, subangunlar blocky structure
parting to weak, fine, angular blocky;
firm; few roots; common medium pores;
thin, very patchy, grayish-brown (10YR
5/2} clay £ilms 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; ccmmon 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.

The sclum 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
soil 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 10¥R
hue. A thin Bl herizon cccurs in places. The
Bt horizon has value of 4 to 6 and chroma of
1 or 2 in 10YR hue. In scme places the B3
horizon is absent. In most areas the C horizomn
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 & 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 dépressional areas 5 to 50 acres in size.




The smaller areas are oval in shape. The
larger areas are long and narrow. Iacluded 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.
Erosicn i1s not a hazard. Wetness is a severe
limitation for most farm and nonfarm uses.

This soil is used for crops, pasture, and
woedland. 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 ITIw-1; weodland suitability group 3wl.

Sparta Series

The Sparta series consists of deep,
sandy, well-drained, nearly level to gently
sloping scils 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 solls are very rapidly permeable,
have a Iow available water capacity, and have a
deep root zone. Natural fertility is medium.

These soils are used mostly for nursery
crops (fig. ©) and for urban and industrial
uses.

Representative profile of Sparta lcamy sand,
0 to & percent slopes, in forest tree nursery
near Reno, 700 feet east of Dhio State Highway
7, 75 feet south of main nursery road, NWLNWX
SF% sec., 8, Mariettz Township, T. 2 N., R. 8 W.

Ap--0 to 11 inches, very dark grayish-brown
{10YR 3/2) locamy 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, smcoth boundary.

C--43 to 90 inches, brown (10YR 5/3) sand;
single grained; loose; 15 percent pebbles;
medium acid.

Depth

The solum is 30 to 45 inches thick.
to bedrock is more than 6§ feet. :

Figure 9.--Preoductive forest nursery on Sparta soil.

This soil is well suited to many kinds of

special crops.
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The dark-colored A horizon is 10 teo 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 horizom 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 level 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 inciuded soils require a higher
level of management than this Sparta soil.

Spil 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 toc nursery and truck
crops. Some areas are home and industrial
sites. Capability unit IIls-1; woodland suita-
bility group 3sl.

Strip Mine Spoil

SM--Strip mine spoil, calcareous, is on the
tops and sides of ridges. 1t is a high wall
on the uphill side, graded spoil material omn
narrow benches below and parallel te the high
wall, and very steep spoil on outer slopes
belew 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 speil is excavated rock and soil 5 to
20 feet thick. Tt is dominantly fine textured,
but in places is medium textured. The coarse
fraction consists of limestone, shale, silt-
stone, mudstone, and sandstone.
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 ? to 12 percent, 15 percent is high walls,
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The soil mate-

and 35 percent, on the downslecpe 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 cf toxic
spoil that commonly appears more yellowish
and moist on the surface. Also included are
deep gullies and many landslide scars omn the
oputer slopes. These areas have not been sta-
bilized and will not support good stands of
vegetation.

Tilth is poor.
moved, the ercsion hazard is very severe.
off is very rapid on the outer slopes.

This spoil contains large masses of material
that is easy tc 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 cever is re-
Run-

SP--Strip mine spoil, acidic {toxic), 1s 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
belew 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 mepping are small areas of coaly
spoil, mine waste, and beuldery areas.

This spoil is highiy toxic and will not-
support vegetation. The erosion hazard is very
severe, landslides are active, and large quan-
tities of sediment are being ercded 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 speil 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 scils 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 siit leam 1 inch thick over 5 inches of
vellowish-brown silt Ioam. The subsoil, in se-
gquence from the top, is 4 inches of brown silt
loam, 6 inches of strong-brown silty clay loam,
19 inches ¢f 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 scils have moderately slow per-
meability and a deep root zone. T.e available
water capacity is moderate. Natural fertility
is medium.

The steep and very sSteep soils are mostly
in weodland. The sloping and moderately steep
soils are mostly in crops and pasture.

Representative profile of Summitville sift”
loam in an area of Gilpin-Suwmmitvillie-Upshur
complex, 18 to 25 percent slopes, SELSW4SEL
sec. 26, Grandview Township, T. 2 N., R. 5 W.,
400 feet northwest of the junction of County
Road 138 on Chio State Highway 260, 150 feet
north of the road:

Al--0 to 1 inch, very dark grayish-brown
(10YR 3/2) siit 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, subanguiar 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; mederate, 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, smocth
boundary.

B2Zt--10 to 16 inches, strong-brown {7.5YR 5/6)
silty c¢lay loam; mcderate, 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
{5YR 4/4) clay fiims; 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,
swooth boundary.

B3t--35 to 41 inches, reddish-brown (5YR 4/4)
very channery silty clay loam; weak, fine,
angular blecky 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 horizom is 1 to 2 inches thick. It
has value of 2 or 3 and chroma of 1 to 3 in
10YR hue. The A2 horizon has value of 4 or 5
and chroma of 3 or 4 in 1GYR and 7.5YR hue.

The Bt horizon.is 2.5YR to 5YR hue; value is

4 or 5 and chroma is 4 to 6. 1In 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, siity clay, or clay. The underlying bed-
rock ranges from vellow siltstone or sandstone
to red clay shale. )

Summitville solls are associated with Gilpin,
Upshur, and Hayter soils. They are deeper over
hedrock and are more reddish than Gilpin soils.
They have & coarser textured B horizon and con-
tain more coarse fragments than Upshur soils.
They are redder than Hayter soils and are shail-
lower over bedrock.

Sul--Summitville silt loam, 10 to 20 percent
slopes. This moderately sfeep scil is on
benches, on side s5lopes, and in narrow bands on
foot slopes, Many benches are in cove posi-
tiors. Slopes are mostly smooth to slightly
concave. Foot slepes 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 scils
below seep spots znd 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
limit 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
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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
siit loam, and the lower 24 inches is mottled
light brownish-gray silty clay lcam. The sub-
stratum to a depth of 60 inches is mottlied
yvellowish-brown silt loam.

Taggart solls have moderately slow permea-
bility and slow runoff. They commonly recelve
runoff from higher adjacent slopes. If ade-
quately drained, they have a deep Toot 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, SW4SWk% sec. 4, T. 3 N., R. 6 W.

Ap--9 to 8§ inches, dark grayish-brown {(I0YR
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, grayvish-brown (10YR 5/2}
silt loam; few, fine, distinct, yellow-
ish-brown (1CYR 5/8) mottles; weak,
medium, platy structure; friable; many
roots; few fine pores; strongly acid;
clear, smcoth boundary.

B21t--13 to 21 inches, yellowish-brown (1CGYR
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
{LOYR 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)
511t loam; commen, medium, distinct,
grayish-browr (10YR 5/2) mottles; massive;
friable; strongly acid.

The solum is 40 to 60 inches thick. Unless
limed, it is 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
$1lt loam or silty clay lcam in hue of 10YR,
vaiue 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 Z 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 scils, and the poorly drained
Peoga soils. Taggart solls are coarser tex-
tured than the nearby McGary soils.

TaA--Taggart silt loam, 0 to 2 percent
slopes. 1This nearly level soll is on terraces
that are fairly low but mainly above the flood
level. Individual areas range from 10 to &0
acres in size. Most are long and narrow. A
few are more blocky in shape.

Included with this so0il in mapping are small
areas of poorly drained Peoga soils, which are
cemmonly in shallow depressions and in narrow
bands near foot slopes along valley sides.

Wetness is a moderale 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 2ZwZ.

Tioga Series

The Ticga series consists of deep, well-
drained, nearly level scils on flood plains.
These soils formed in recent alluvium that 1s
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 subscil extends to
a depth of 38 inches. The upper 10 inches is
dark vellowish-brown loam and loamy fine sand,
and the lower 18 inches is dark yellowish-brown
fine sandy loam, The substratum to & depth of
60 inches is dark vellowish-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.
Flocods 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 te irrigation.

Representative profile of Ticga 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 teo 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, smooth

boundary.

to 60 inches, layers of dark veilowish-

brown (10YR 4/4} fine sandy loam, loamy

fine sand, and light loam; massive; fri-
able; neutral. ’

C--38

The solum 1s 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 horizen 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 heri-
zon and a 5- to 12-inch AZ horizon that has
value of 4 or 5 and chroma of 3 or 4 in 10YR
hue. The B horizon has 30YR or 7.5YR hue,
value of 3 to 5, and chroma of 3 or 4. It is
dominantly fine sandy lcam 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
glter their use or management.

Tioga soils are coarser textured than Cha-
grin and Nolin soils, which are on fiood
plains.

Tg--Tioga fine sandy loam. This soil is
on flood plains mainly along the Muskingum and
Chic 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 seoil in mapping are a
few spots of semewhat pcorly drained scils,
mestly in depressions where water accumulates
fer short periods. Crop vields are lower in
these spots. Runoff is slow, and erosion is

not a hazard. Capability unit IIw-2; woodland
suitability group loZ.

Upshur Series

The Upshur series consists of deep, well-
drained, gently sloping te 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 scils 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, rTapid
runcff, and a moderate available water capacity.
The root zone, which is restricted by the
clayey subscil, 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 s0ils are unstable and
subject to landslips. They tend to dry out
slowly and crack on the surface.

Representative profile of Upshur silty clay
locam, in an area of Gilpin-Summitville-Upshur
complex, 12 to 18 percent slopes, SWLSW4LSWY
sec. 34, Lawrence Township, 20 feet east of
County Road 17 {see profile WS-Z5 under "Labor-
atory Data'"):

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 (5YR 4/4)
silty clay; moderate, fine and medium,
angular blocky structure; firm, common
recots; many fine pores; thin, continucus,
reddish-brown (5YR 4/3) clay films; very
strongly acid; clear, smooth boundary.

BZ2t--9 to 25 inches, reddish-brown (2.5YR 4/4}
silty clay; strong, medium, angular
hlocky 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
(Z.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,

Ap--0
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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 siity clay lcam; massive;
80 percent Jdusky red {i0R 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 iimed, it ranges from very strongly
acid to medium acid. The C horizon ranges from
strongly acid to mneutral. 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
5YR hue. An undisturbed profile has a 1- to
Z-inch, dark-colored Al horizon and an A2 hori-
zon the same color as the Ap horizon. The B
horizon is 5YR, Z.5YR, or 10R hue. Color
value and chroma are 3 to 4. The BZ horizon
is clay or silty clay. The C horizon has hue
of 19R 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 soils on
coliuvial foot slopes. Upshur scils have a
finer textured A horizen and upper part of the
B horizen than Woodsfield, Keene, and Summit-
ville soilis. They are redder and more agid
than Elba soils. They are also redder than
Lowell soils and more acid than Belpre soils.
They are shallower over bedrock than Vinceant
and Vandalia soils.

UpB--Upshur silty clay loam, 2 to 6 percent
slopes. This gently sloping scil is on narrow
ridgetops and spurs. Slepes are smooth and
convex and are iess than 100 feet long. Areas
are oval in shape and 2 to 10 acres in size.
This 501l has a profile similar to the one de-
scribed as representative of the series, but
the surface layer and the subscil are a few
inches thicker.

Inciuded in mapplng are small areas of Sum-
mitville, Gilpin, and Woodsfield scils. These
included soils have a coarser textured surface
layer and are easier to cultivate than the -
Upshur soil.

Runcff is medivm 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 IIle-3; woodland suitability group
3cl.
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UpC--Upshur silty clay loam, 6 to 12 per-
cent siopes., 1Thls sloping soll 1s on gently
roiling ridgetops and spurs and on the upper
parts of side slopes. Slopes are convex and
are cut by a few shallow drainagesways 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 sc¢il 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 permeablllty limit
the use of this soil for most nonfarm purposes.

This soii is used for crops and pasture. If
protected against excessive erosion, it 1is
suited to crops. Many small areas are idle and
are reverting to woodland, Capability unit
Ilie-6; woodland suitability group 3cl.

UpD--Upshur silty clay loam, 12 to 18 per-
cent slopes. This moderately steep soil is 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 scil
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, Gilpirn, and Dekalb soils; small
areas on concave slopes of the deeper Vandalia
s0ils; a few spots where the soil is severely
eroded and has a reddish clayey surface layer;
and 2 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, pasturée, and
woodland. It is suited to grasses, Many areas
of this soil are in fields of less sloping
s0ils and are cultivated along with those soils,
Capability unit IVe-5; woodland suitability
group 3cZ.

UpE--Upshur silty clay loam, 18 to 25 per-
cent slopes. This steep soil 1s maianly on
upper hillsides, 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 .pver bedrock, but otherwise has a profile
similar to the one described as representative
of the series. Included in mapping are small
arc¢as of Summitville and Gilpin soils, both of
which are easier to manage for farming than the
Upshur scil. Alsc included are areas of the
deeper Vandalia soils on benches and concave
slopes. o

In cultivated areas the erosion hazard is
severe, tilth is poor, and runoff is very
rapid, The deep ravines cut fields into small
areas that are inconvenient for machinery. The
slope and the susceptibility tc landslides
severely limit the use of this scil for nonfarm
purposes.

This scil 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
3cl.

UrD3--Upshur clay, 12 to 18 percent slopes,
severely ercded. This moderately sfeep soil is
on upper side slopes, around the heads of ra-
vines, and on rolling ridgetops. Tt has been
severely eroded by intensive use. Slopes are
160 to 400 feet long. Areas range from 5 to 50
acres in size., The larger areas are blocky,
and the smaller ones on side siopes curving
around ridgetops are lcng and narrow.

This soil has a red clay surface laver. The
criginal 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 scoils and small areas of severely
eroded Summitville and Gilpin soils. In some
of these areas numerous sandstone fragments are
cn the surface.

This soil is difficult to manage for farming.
The erosion hazard is severe if plant cover is
lacking. Tilth is pocr, 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 suitabiiity group 3c2.

UrE3--Upshur clay, 18 to 25 percent slopes,
severely eroded. This steep so0oil 1s on upper
side slopes, around the hedds of ravines, and
on hilly ridgetops. The surface is truncated
by erosicn, 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-
sien has removed the original surface layer.
Spots of weathered shale and siltstone bedrock
are exposed, mostly in gullies, TFieldwork is
difficult.

Included in mapping are small areas of
severely ercded Summitville, Gilpin, and Belipre
soils. Alsc included are small areas of moder-
ately ercded 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. TIdle areas
are brushy and are reverting to woodlaand. 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 steép mapping umit occurs
throughout the county. Arcund 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 shaliow 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 net 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 runcff
is very rapid. The Upshur soil and the includ-
ed Vandalia soil are subject to landslides.
Smocth slopes can be managed for pasture, but
the very steep and rough slopes severely 1limit
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
vak, and scattered hickery. Northern exposures
are alsc dominated by white cak, 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 3cZ.
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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 arcund the
heads of ravines. Slopes are cocncave 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 scils
cccur as alternating bands and were not mapped
separately. Both have a thinner surface laver
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 harzard 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.
Legging roads do not support traffic during wet
periods., The very steep slepes, 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
ferest and are no longer active. - Capability
unit VIIe-2; woodland suitability group 3c2.

- UTG--Upshur association, very stony, 25 to
70 percent slopes. This very steep mapping
unit is on hillsides. In places it occurs as
a band around hillsides and is bordered above
and below by less steep scils. 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. Runcff is very rapid.
Landsiides 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., Mest
of the acreage is wooded. All exposures are
dominated by black ozk and have lesser amounts
of sugar maple, white oak, and hickory. Capa-
bility wunit VIIs-1; woodland suitability group
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 scil or nonsoil material. Nonsoil fiil
commonly consists of stome, 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, siop-
ing to very steep, well-drained soils on foot
slopes and benches below very steep soils. Van-
dalia soils formed in thick colluvial depcsits
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 pericds. 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 Ohic State Highway 7, SE%58% 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.--5loping Vendalia soil is well suited to hay.

AZ2--4 to 13 inches, reddish-brown (5YR 4/3)
silty clay loam; moderate, medium, sub-
angular blocky structure; friable; com-
mon fine and medium rcots; 5 percent
siltstone fragments; medium acid; clear,
smooth boundary.

B21t--13 to 2Z inches, reddish-brown (2.5YR
4/4) silty clay; moderate, medium, angu-
lar blocky structure; firm; few roots;
common fine and medium pores; thin, con-
tinucus, reddish-brown (Z.5YR 4/4) clay
films on horizontal and vertical ped
fdaces; 5 percent siltstone fragments:
very strongly acid; gradual, smooth
boundary.

B22t--22 to 30 inches, dark reddish-brown
{(2.3YR 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
unstable nature of the scoil.

cecarse, subangular blocky structure;
firm; few fine and medium pores; thin,
patchy, reddish-brown (2.5YR 4/4} clay
films; 15 percent siltstone fragments;
strengly acid; clear, smooth boundary.
B32t--48 to 57 inches, dusky red (10R 3/3)
channery siity clay; moderate, medium,
subangular blocky structure; firm; few
fine pcres; thin, patchy, dark reddish-
brown {Z.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) chammery 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 horizen 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 10YE,
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 AZ horizon
that has hue of 7.5YR or S5YR, value of 4 or 5,
and chroma of 3 or 4.

The Bt and C horizons are of 5YR, 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 Brookside and
Hayter soils on colluvial benches and slopes.
They are near Hackers, Upshur, and Vincent
soils. They are redder than Brockside and Hay-
ter soils and are finer textured than Hayter
scils, 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 lcam, 6§ to 12 per-
cent slopes. This sloping soil is on colluvial
benches below steep soils on uplands. Slopes
are mostly convex. Some are hummocky as a
result of small landsliips.” 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 scils, and narrow bottom
lands occupied by Hartshorn and Moshannon
sclls. The wet spots and stony areas limit
fieldwork.

Most areas receive some runoff from adjacent
higher siopes. The erosion hazard is severe
if the soil is cultivated. Runofi 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; weoodliand suitsability
group 2cl.

VaD--Vandaiia silty clay loam, 12 to 18 per-
cent slopes. This moderately steep soil is on
cclTuvial 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
iong 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; arcas
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 se¢il are
slightly more productive than the Vandalia
soil. Stones, irregular slopes, and wet spots
make management difficult.
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The erosicon hazard is very severe if this
s0il is cultivated. Runoff is rapid., The med-
erately steep slopes, the high shrink-swell
potential, and the susceptibility to landslips
limit the use of this soil for most nconfarm
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 2cZ.

VaE--Vandalia silty clay loam, 18 to 25 per-
cent slopes, This steep soil 1s on colluvial
E@ﬁEHEE_EHH foot slopes along stream valleys
and below very steep scils on valley sides.
Slopes are mostly irregular asa-result of smalil
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
symbels 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
VIie-2; woodland suitability group 2cZ.

VaF--Vandalia silty clay loam, 25 to 35 per-
cent slopes. This very steep soil iIs 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 1imit pasture management.

If the plant cover is removed, the erosion
hazard 1s 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 ocak and
hickory. Capability unit VIe-3; woodland suita-
bility group Zc2.



Vincent Series

The Vincent seriles consists of deep, well-
drained, gently sloping to moderately steep
501ls 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 subscil 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 siity clay to a depth
of 74 inches and red silty clay loam 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 lcam,
Z to & percent sleopes, in a cultivated field,
NERNW4SWY sec. 3, Barlow Township, T. 3 N., R.
10 W., 300 feet east of farm lane and 1,000
feet scuth 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; mocderate, fine, angular
biocky 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.

TTR22t--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 ccatings on vertical
ped faces; very strongly acid; gradual,
smooth boundary. :

ITB23t--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.

TIBZ24t--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 concreticns; slightly
acid; clear, smooth boundary.

ITIC1--54 to 74 inches, dark reddish-brown
{2.5YR 3/4) silty clay; massive; firm;

k- to %4-inch pockets of reddish-brown
(5YR 5/4) calcarecus material at 60 to 74
inches; mildly alkaline; gradual, smooth
boundary.

IIC2--74 to 104 inches, red (2.5YR 5/6) heavy
silty clay loam; common, medium, distinct,
vellowish-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 & feet to more than 10 feet.
less limed, the A and Bt horizens are very
strongly acid to slightiy 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 &-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 B inches thick in unplowed areas and is
7.5YR or 10YR hue, value of 4 or 5, and chroma
of 3 or 4. In aregas having a thin silt cap,
the upper part of the B horizon is 10YR or 7.5YR
hue, wvalue of 4 or 5, and chroma of 4 tc 6.

It is light silty clay loam or silt loam, 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 soiis are finer textured than Gallia
and Ctwell 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 scils.

VtB--Vincent silt loam, 2 to 6 percent
slopes. This gently sloping soil 1s on wide
benches 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 8§
acres in size.

This so0il 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 is pastured or wooded. The soil is
suited to these uses. Capability unit Ile-3;
woodland suitability group 2cl.

VtC--Vincent silt loam, 6 tc 12 percent
slopes. This sloping soil 1s 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 scils, small
areas of gently sleping soil near the center
of ridgetops, narrow bands of moderately steep
soil along drainageways, and areas where the
soil is moderately ercded.

The erosion hazard is severe if this seil is
cultivated. The slope and the slow permeabil-
ity limit many nonfarm uses.

Most of the acreage is cropped. A smaller
acreage is used for pasture. If well managed,
this sc¢il is suited to crops. Capability unit
I1Te-6; woodland suitability group Zcl.

VtD--Vincent silt loam, 12 to 18 percent
slopes. This moderately steep soil is on the
s5ides of high terraces, on benches, and on dis-
sected slopes and low rounded knollis. 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 leng 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 tilied 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 2cZ.

Watertown Series

The Watertown series consists of deep, near-
ly level to sloping, well-drazined soils. 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 yellewish-brown very
gravelly and gravelly coarse sand to a depth
cf 84 inches and yellowish-brown sand to a
depth of 110 inches.

Watertown soils have rapid permeabiliity and
slow runcff. They have a deer root zone, but
the available water capacity is low. Natural
fertility is medium, and tiith is good. The
soils warm up early in spring and are suited
to early season specilalized crops.

Abcut a third of the acreage of Watertown
scils provides sites for urban development,
particularly in the Belpre and Beverly area.
The rest is used chiefly for grain and vege-
table creps.

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 "Laberatory 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 ccarse 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) loanmy
coarse sand; weak, very coarse, angular
blocky structure parting to very weak,
medium, subangular blocky; friable, hard;
commoen roots; many, medium, fine pores;
strong clay bridging between sand grains;
3 percent small pebkles; slightly acid;
gradual, smooth boundary.

B22t--22 to 35 inches, brown (7.5YR 4/4) loamy
coarse sand; very weak, ccarse, subangu-
lar blocky structure; very friable, hard;
few roots; weak clay bridging between
sand grains; 5 percent small pebbles;
medium acid; clear, smooth boundary.

I1IB3--35 to 44 inches, brown (7.5YR 4/4} very
gravelly leoamy 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 bhoundary.

TIC1--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 yellewish-brown
(I0YR 4/4) gravelly coarse sand; single
grained; loose; about 20 percent small
pebbles; slightly acid; abrupt, smooth
boundary.

ITI€3--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 sclum is 25 to 60 inches thick. Unless
limed, it rtanges 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 lcam 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 horizeon ranges from gravel-
1y leoamy sand to sandy loam. The sandy loam
layer, if it occurs, is thin. The BZt 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 1in places 1is gravelly or very
gravelly. It is 10YR to 7.5YR hue, value of
4 or 5, and chroma of 3 to 5. The C herizen
ranges from loamy sand to very gravelly sand.
It is 10YR or 7.5YR hue, value of 4 or 5, and
chroma ¢f 3 or 4.

Similar scils 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 §
percent slopes. This gently sloping seil is
on terraces. In most areas slopes are smooth
and uniferm. Except for a gravelly surface
layer and subscil, this soil has a profile sim-
ilar to the one described as representative of
the series. Included in mapping are small
arcas of Watertown sandy loam, which is managed
similarly to this seoil.

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 urhan develepment.

It is suited tc these uses. Capability unit
I11s-1; woocdland suitability group 3sl.

WbA--Watertown sandy loam, 0 to 2 percent
slopes. This nearly level scil is cn 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. Seoil blewing 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 creops and for urban development.
It is suited to these uses. Capability unit
ITIs-1; woecdland suitability group 3sl.

WbB--Watertown sandy loam, 2 to 6 percent
slopes. This gently slioping scil is 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 scil is suited to irrigation and to
specialized creps. 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 so0il is used for general farming and
specialized crops and for urban development,

It is suited to these uses. Capability unit
ITIs-1; wocdland suitability group 3s1.

WbC--Watertown sandy loam, 6 to 12 percent
slopes. This sloping scil oCcurs &s narrow
strips between bread 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 Iighter 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
s0ill 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 socil is bare cof plant cover.
The slope is the main limitation for most non-
farm uses.

This so0il is used for urban development and
for general farming and specialized crops.
Capability unit IITe-5; wecodliand suitability
group 3s1.

Wellston Series

The Wellston series consists cof deep, well-
drained, gently sloping to mcderately 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 laver
is pale-brown silt locam 5 inches thick. The
subsoil extends to a depth of 36 inches. The
upper 18 inches is yellowish-brown and brown
5ilt 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 scils 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 siopes, in a wooded area,
SE4S5E%SWL: sec. 8, Watertown Township, T. 4 N.,
R, 10 W., 0.85 mile south of State Route 676 on

County Road 2,160 feet north of junction of
road and field lane (see profile WS-5 under
"Labhoratory 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.

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;
¢lear, wavy boundary.

Bit--7 to 10 inches, vellowish-brown (10YR 5/6)
silt loam; weak, medium, subangular
blocky structure; friable; many fine
roots; many fine to medium pores; thin,
very patchy, dark vellowish-brown
{10YR 4/4) clay films; brown (10YR 5/3)
silty coatings of variable thickness,
mostly iess 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 c¢oarse 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
loam; moderate, fine and medium, subangu-
lar blocky structure; firm; common fine
roots; few coarse pores; thin, continucus,
brown (7.5YR 4/4) clay films; strongly
acid; abrupt, wavy boundary.

B23t--21 to 25 inches, brown (7.5YR 5/4) siity
¢lay loam; moderate, fine and medium,
subangular blocky structure; firm; common
fine roots; few fine pores; thin, patchy,
brown (7.5YR 4/4) clay films; 3 percent
sandstone fragments; very strongly acid;
clear, smecoth boundary.

I1B3t--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, wvery patchy, pale-brown (10YR 6/3)
clay films and few, thin, gray (10YR 5/1)
siity coatings in lower part; 20 percent
sandstone and siltstone fragments; very
strongly acid; abrupt, wavy boundary.

IIC--36 to 45 inches, strong-brown (7.5YR 5/63
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

AZ--2
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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;
streng-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 iaches,

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 horizom is 10YR hue, value of 4 or 5,
and chroma of 2 or 3. Ar undisturbed profile
has a 1- to 2-inch, dark-colored Al horizom.
The AZ horizon is 10YR hue, value of 5 or 6,
and chroma of 3 or 4. The B horizen 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
Icam, 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.

Wellsteon 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 sclum., 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 Ioam, 2 to 6 percent

slopes. This gently sIoping soil iIs 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 profilie of
this soil are siightly 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 seoil
has few Iimitations for most nonfarm uses.

This so0il is used for crops and pasture and
1s suited to these uses. Ridgetops having
good air drainage are sulted to fruit and
vegetable crops. Capability unit IIe-1; wood-
land suitability group 20l. :



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 runocff are medium. The
slope and the depth to bedrock are limitations
for many monfarm 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 IIle-2; woodland suitability group
Zol.

WhD--Wellston silt loam, 12 to 18 percent
slopes. This moderately steep scil 1s on
upper side slepes, on knolls and in saddies 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 scil 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 subsoil
are slightly thinner, Small areas of Gilpin
and Dekald soils near slope breaks are included
with this Wellston soil in mapping. These
included soils are shallower over bedrock and-
less productive than the Wellston soil.

I1f this scil 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; wcodland
suitability group Zrl.

Westmore Series

The Westmore series consists of deep, well-
drained, steep to very steep soils formed in
mixed material weathered from interbedded
iimestone, 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 subscil 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
iarge oak along Township Road 75, section 20,
Aurelius Township, T. S N., R. 8§ W,

Ap--0 to & 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 blecky
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,
smeoth boundary.

11B22+--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 (S5YR 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.

11B23t--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; Z0 percent
sandstone fragments, mostly large
flagstones; neutral; abrupt, smooth
boundary.

IIIC--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 mildiy 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 7.3YR 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 leoam 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 so0ils 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 colliu-
vium on foot slopes.

WkF--Westmore-Lowell-Elba complex, 25 to 35
percent siopes. This very steep mapping unit
1s on side slopes. Slopes are generally smocth
and convex, but in places there are slips,
hummocks, gullies, and drainageways. Areas are
long, narrow, and winding and range frem 15 to
30 acres in size.

The Westmore and the Lowell soil each make
up about 30 percent of this unit, the Elba
s0il about 20 percent, and Belpre, Upshur,
Gilpin, and Pekalb soils 20 percent. The scolls
occur in such a mixed and intricate pattern
that they cannot be mapped or managed separate-

1ly. .

Small areas of severely eroded and gullied
50ils are included with these soils in mapping.
Special erosion control is needed on these
included scils.

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
wocdland and is suited to both. It is produc-
tive of pasture grasses. Black walnut grows
naturally. Capability unit VIe-3; wocdland
suitability group 3c2,

WkG--Westmore-Lowell-Eiba complex, 35 to 70
percent slopes. This very steep mapping unit
1s on side slopes. Slopes are irregular and
are cut by drainageways every 200 to 500 feet.
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 perceat of this unit, the Ilba
soil about 20 percent, and Brookside, Hart-
shorn, Belpre, and Gilpin secils 20 percent.
These soils occur in such a mixed and intricate
pattern that it is not practical to map them
separately.

Small severely eroded aress, 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
limitatiens for mest nonfarm uses are the very
steep slopes and the susceptibility teo 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
so0il 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 so0il, 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 3c2Z.

W1G--Westmore-Lowell-Elba complex, 35 to 70
percent slopes, benched. This very steep
mapping unit is on side slopes where benches
cccur mostly at midsleope and the lower levels.
Slopes are irregular and are cut by ravines
every 200 to 400 feet. The dominant overall
slepe 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 mecderately 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 socme
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 secils 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 woodiand. Walnut
grows well. The wider benches are particularly
suited to pasture. Capability unit VIIe-2;
wocdland 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 Ohic and Muskingum
Rivers. They are nearly level to very 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 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 lcam. The underlying
material teo a depth of 120 inches is layers of
brown loose sandy loam, gravel, and sand.

Wheeling soils have moderate permeability,
Water is absorbed readily, and runoff is siow
to rapid depending on slope. These soils have
good tilth, a high available water capacity,
and a deep root zome. 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.

Figure 11,--Wheeling scils on terraces along the Ohio River.

These s0ils are well suited to most

farm and nonfarm uses.
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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 teo 8 inches, brown {10YR 4/3) silt loam;
weak, fine, granular structure; friable;
neutral; clear, smocoth boundary.

B2lt--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 (S5YR 4/3) clay
films; 2 percent pebbles; medium acid;
clegr, smooth boundary.

B22t--20 to 30 inches, brown (7.5YR 4/4) loan;
mederate, fine, angular blocky structure;
firm; few roots; few pores; thin, patchy,
reddish-brown (5YR 4/3) clay films;
medium acid; abrupt, smooth boundary.

BZ3t--30 to 36 inches, brown (7.5YR 4/4) light
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 blecky
structure; frigble; 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; lIoose; 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 so0il 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 5. The BZ horizon is light
silty clay loam, light sandy clay loam, loam,
or silt leam in the upper part, and gravelly
or very gravelly loam, clay loam, or sandy
clay loam in the lower part. The C herizon is
stratified material that has a high content of
gravel and sand.

Wheeling soils cccupy 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.
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WrA--Wheeling silt loam, 0 to 2 percent

slopes. This nearly level soil 1s 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 so0il in mapping are small
areas of Wheeling fine sandy loam, which has a
lower available water capacity than Wheeling
5ilt loam.

Runoff is slow, and erosion is not & 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 preductive
soils in the county. Capability unit I-1;
woodland suitability group Iol.

WrB--Wheeling silt loam, 2 to 6 percent

siopes. This gently sloping soil is on low
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 lcam, 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 IY¥e-1; woodland suitability
group lol.

WrC--Wheeling silt loam, 6 to 12 percent
slopes. This sleping soill 1s 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 scil 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 erosicn 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 IITe-1; woodiand 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 mestly 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 so0il 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 Icam, 18 to 35 percent
slopes. This steep to very steep soil is 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 scil contains more sand and is
shallower cver sand and gravel than is typical.
Included in mapping are areas of Conotton,
Chili, Watertown, and Mentor scils.

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. s

This so0il is used for woodland and pasture
and 1s suited to these uses. Capability unit
Vie-1; woodland suitability group 1ri.

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
inckes 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 1s 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 loan.

Woodsfield soils are moderately permeablie
in the upper part and slowly permeable in the
¢layey 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 Woedsfield silt
loam, & to 12 percent slopes, in meadow Z miles
northwest of Cutler, SE%SELSWL sec. 26, Wesley
Township, 250 feet south of State Route 555
and 300 feet west of Township Road 3589.

Ap--0 to 7 inches, brown (1CYR 4/3) silt lcam;
weak, fine, granular structure; friable;
many roots; 5 percent inclusions of B
horizon material; medium acid; abrupt,
smooth boundary.

B21t--7 to 10 inches, broewn (7.5YR 4/4) heavy
silt loam; mederate, medium, angular
blocky structure; friable; common roots;
thin, very patchy, brown (7.5YR £4£/4) clay
films; thin brown (LO0YR 4/3) organic
coatings in root channels; strongly acid;
clear, smooth boundary.

B22t--10 te 16 inches, brown {7/5YR 5/4)
light silty c¢lay lcam; moderate, fine,
angular blecky 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) siity
clay lecam; 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.

1IB24t--21 to 27 inches, dark-red (2.5YR 3/6)
heavy silty clay; moderate, medium, angu-
lar blocky structure parting teo strong,
fine, angular blocky; firm; thin, contin-
wous, dark-red (2.5YR 3/6) clay films;
common slickensides; very strongly acid;
gradual, smcoth boundary.

ITB3t--27 to 50 inches, dark reddish-brown
(Z.5YR 3/4) clay; weak, coarse, angular
biocky structure; firm; thin, continucus,
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.

IICZ--58 to 63 inches, dark reddish-brown
(2.5YR 3/4) shaly siity 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 sc¢lum 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 AZ 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 lecam or silty clay loam. Hue is 7.5YR
or 5YR, value 4 or 5, and chroma 4 to 6. The
lower part of the Bt horizon is silty clay or
clay in hue of 18R 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
te 10¥YR 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 so0ils 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 seoils.
They are redder in the lower part of the solum
than Keene soils. They are shallower over bed-
rock than Vincent soils and de 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 so0il in mapping are smail
areas of Upshur solls, 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 so0il 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 harzard is
moderate and runcff is medium. The main limi-
tation to nonfarm uses is the heavy clay in
the lower part of the subsoil, which has Iow
strength and is slowly permeable.

This soil is used mestiy for crops. Small
acreages are used for pasture or are idle.
Capability unit Ile-3; woodland suitability
group Zol.

Wt{--Woodsfield silt Zoam, & to 12 percent
siopes. 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 asreas of Up-
shur soils, which have a more reddish, finer
textured surface layer, are more erosive, and
are difficulit to til1. 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 ITIe-6; weodland suitability group Z2ol.

WtD--Woodsfield siit loam, 12 to 18 percent
slopes. This moderately steep soil 1s on
benches and saddles and rclling, 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 scils in wet
spots on benches.

If this Woodsfieid soil is cultivated, the
ercsion 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 retation and Iong-term meadow are
needed for erosion conmtrol. Capability unit
IVe-5; woodland suitabhility group 2rl.

WzB--Woodsfield-Zanesville silt loams, 2 to &
percent slopes. This gently sioping 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 180 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 knclls,
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
s0ils in having 2 red clay substratum.

This mapping unit is somewhat siow toc 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 c¢layey subsoil of the Woodsfield
soil,

Most of the acreage is in crops or pasture.
Only a small acreage is in woodland. Capability
unit Ile~3; woodland suitability group Zol.

WzC--Woodsfield-Zanesville silt logms, 6 to
12 percent siopes. This sioping mapping unit
is on ridgetops, benches, and spurs. It is
typically smcoth and convex, but in places it
is concave 1m 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 Woodsfieid soil
makes up about 50 percent of most areas, and
the Zanesvilie soils about 30 percent.

Included with this unit in mapping are small
areas of Wellston, Gilpin, and Upshur soils and
spots of severely eroded scils. Also included
are arcas of s0ils 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. Capabiiity unit IIle-6; woodland
suitability group 2o01.

WzD--Woodsfield-Zanesville silt loams, 12
to 18 percent sleopes. This moderately steep
mapping unilt 1s 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 leng and winding and range from about 5
to 50 acres in size. The Woodsfield and Zanes-
ville seils 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, runcff is very rapid
and the erosion hazard is severe. Moderately
steep slopes and slow permeabiliity limit most
nonfarm uses of these soils.

This mapping unit is used for pasture, crops,
and woodland. Capability unit IVe-5; woodland
sultability group 2rl.

Zanesgville Series

The Zanesville series consists of deep,
well-drained scils that occupy broad ridgetops
and benches on uplands. These soils have a
fragipan in the lower part of the subscil and
are underlain by sandstone, siltstone, and
shale. They are gently sloping to moderately
steep.

In a representative profile in a meadow, the
surface layer is brown silt loam 8 inches thick.
The subsoll extends to a depth of 58 inches.
The upper 13 inches is vellowish-brown silt
lcam, the next 7 inches is yellowish-brown
silty clay lcam, and the lower 30 inches is a
vellowish-brown, firm, compact locam and clay
loam fragipan. The underlying material is 8
inches of yellowish-brown clay loam over 11

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-
ly 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 & percent slopes, 0.8 mile south of
Layman and Township Road 17, 225 feet west of
road, 325 feet north of farmhouse; NW4SE%L 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 frisble; many fine roots;
slightly acid; abrupt, smooth boundary.

Bl1--8 to 14 inches, yellowish-brown (10YR 5/4)
silt loam; weak, medium, subanguiar
blocky structure; friable; common fine
roocts; 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, vellowish-brown {10YR 5/4)
clay films; very strongly acid; clear,
wavy boundary.

B22t--21 tec 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,
siightly brittle; common fine roots; few
medium pores; thin, patchy, yellowish-
brown (10YR 5/4) clay films; very strong-
ly acid; abrupt, wavy boundary.

ITBx1--28 te 44 inches, vellowish-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 pelygons
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 (10¥R
4/4) clay films on plates and blocky peds;
few fine concretions; very strongly acid;
clear, smooth boundary.

ITBx2--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
fiims; strongly acid; gradual, smooth
boundary.

IIC1--58 to 66 inches, vellowish-brown (10YR
5/4) clay loam; few, fine, distinct,
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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.

IICZ2--66 to 77 inches, vellowish-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 bedrcck 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 horizen 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 a&s 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 c¢lay loam to sandy loam.

Zanesville soils arec 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 soills, which formed in thick,
water-deposited material on terraces,

ZnB--Zanesville silt loam, 2 to 6 percent
slopes- This gently sloping sozl 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 secil in mapping are
strips that are nearly level. The breader
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 cultivatien during wet periods.
Runoff is slow and the ercsion hazard is moder-
ate if this soil is cultivated. Slow permea-
bility 1imits some nonfarm uses.

This scil 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 Ile-2;
woodland suitability group 3o0l.

inC--Zanesville silt loam, 6 to 12 percent
slopes. This sloping soll is on ridgetops.
Slopes are mostly smooth and cenvex, 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 s0il has a thinner surface layer and a
subsoil that contains more rock fragments than
is typical. The depth tc weathered bedrock is
commonly about 54 inches,

Inciuded with this soil in mapping are small
areas of Wellston, Gilpin, and Keene soils.
These soils are commonly near slope breaks at
the ocuter margin of the areas.

If this Zanesville so0il is cultivated, run-
off is medium to rapid and the erosion hazard
is severe. Slope and slow permeability limit
mest nonfarm uses.

This seoil is used mostly for crops or pas-
ture. The slopes favor the use of most farm
machinery. Capability unit IIle-3; woodland
suitability group 3o0l.

ZnD--Zanesville silt loam, 12 to 18 percent
slopes. This moderately steep soil is on ridge-
tops and at the heads of ravines. Slopes range
from convex to concave and in places are. cut by
drazinageways. Areas are mostly loag, 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 inciuded 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 3ri.




Formation and Classification of the Soils

This section describes the factors and pro-
cesses of soil formation and explains how they
have affected the soils in Washington County.
It defines the current system of soil ¢lassifi-
cation and classifies the soils according to
that system. This part of the survey also
shows laboratcry data for selected soils.

Factors of Soil Formation

S30il 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 compesition
cf 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 scils 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. Summitvilie 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 valliey areas have thick layers of silt,
sand, gravel, and clay deposited by glacial
meltwater or by more recent floodwaters. Cha-
grin, Hartshorn, Moshannen, Nolin and Huntington
are examples of soils formed in material depos-
ited by flocdwater or the more recent alluvium,
Ashton, Mentor, Glenford, Markland, and Hackers
soils are on the lecamy 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 cemnsists of four layers. In
sequence from the tep, they are brown loamy
alluvium, lacustrine gray clay, lacustrine red
clay, and reddish sand. The so0ils asscciated
with these layers are Otwell or Allegheny,
Licking, Vincent, and Gallia. All four layers
seldom cccur at any one place.

In about 9 percent of Washington Cocunty,
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 cf 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 layvers
of Woodsfield soil, for example, formed in
loess. The lower layers formed in residuum of
red clay shale.

Climate

The present ciimate 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 grewth, 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
c¢lay 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 differénces
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
s0ils 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-colered 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 herizons in
the scil and later deposit these minerals on
the soil 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 neutrsl, even in acid soils,
such as Gilpin and Wellston.

‘Insects, worms, tree ryoots, 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
scil, and the local climate. Steep soils
typically have greater runoff, less infiltra-
tion of water, and a higher rate of erosion
than scils of lesser slope. Consequently,
many of the steeper solls have thinner profiles
and less distinct herizons than the less slop-
ing soils. Such ceontrast is evident in the
steeper Gilpin soils and the less sloping Well-
ston soils. -

Topography directly affects the microclimate.
Slopes that face scuth 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
ferces, in turn, affect the evapotranspiration
rate, the breakdown of organic matter, and the
kind and rate of vegetative growth. For exam-
ple, the Gilpin scils on the south aspects are
less productive and have slightly less organic
matter in the surface layer than the Gilpin
s0ils on north aspects and generally suppert
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. Scils 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-
muiation, 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 so0il 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 floeding. Additional
soil material is depesited 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 seoil 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
infiuence 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 additiocn
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 scils 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 cultivatien has
largely destroyed this identity. Also in all
solls, to some extent, plant nutrients are re-
cycled from so0il to plants and back to soil in
the form of litter or organic material. Cha-
grin, Hartshorn, Huntington, Moshannon, Newark,
and other soils pericdically receive additicns
of s0il material from floodwater. Additions of
lime and fertilizer in cultivated areas count-
eract, or exceed, losses of plant nutrients
that ordinarily occur.

Losses in so0ils occur as remeval 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 scils involves the
leaching of carbonates. In scils 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 ircn oxides, which ap-
pear as fairly bright reddish or brownish
colors in such soils as Belpre and Upshur. The
mottling in ail 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-
leidal 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, Wocdsfield, 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 »rimary minerals,
such as feldspars and biotite, into silicate
clay minerals. Illite and vermiculite are two
of the most commen 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 sc¢il 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 enviromment, 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 cof Iand.

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., Tt defines classes
of soils in terms of observable or measurazble
properties. The properties chosen are primar-
ily these that result in the grouping of socils
of similar genesis, or mode of origin. Genesis
deces 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 accerding to
this system. Brief descriptions of the six
categories follow,

Order.--Ten seoil orders are recognized: En-
tisols, Vertisols, Inceptisols, Aridisols, Mol-
lisols, Spodoscls, Alfiscls, Ultisols, Oxisols,
and Histoesols. The properties used to differ-
entiate corders are those that tend to give
breoad climatic groupings of soiis. Two excep-
tions to this generalization are the Entiscls
and the Histosols, both of which occur in many
different climates. Each order is identified
by a name of three or four syllables ending in
sel (Entisol).

Subcrder.--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
from Entisol). -

Great group.--Each 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
gccumulated 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, scdium, and potas-
sium}, and the like. 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 or
watar, and ent, from BEntisol).

Subgroup. -~Each great group is divided into
subgroups, cone that represents the central
(typic) concept of the group. Typic Haplaquent,
for example, means typical Haplaguent. COthers,
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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‘kinds of clay minerals, reaction, soil temper-
ature, permeability, thickness of horizons, and

consistence are among the properties considered.

Series.--A series is 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.")

i.aboratory 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 so0 typical as the representative
prefile in "Descriptions of the Seoils."”

Data in table 11 were determined at the
Agronomy Department, Ohic Agricultural Research
and Development Center (OARDC}, Columbus, Ohio.
The soils analyzed were selected to add to the
knowledge about Ohic soils and to aid in their
proper classification and interpretation. Of
special ccncern 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, Ohioj;
the Chio Department of Natural Resources, Div-
ision of Lands and Soil, Ceclumbus, Chio; 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 cutlined by Steele
and Bradfield (11), but modified by using
sodium hexametaphosphate as the dispersing
agent and a 10-gram soil sampie. The sand
fractions were determined by sieving. The
fine silt and c¢oarse 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 sampie. The percentage of
organic matter was determined by a dry combus-
tion method. Extractable bases were extracted
with a neutral soluticn of ammonium acetate.
The extractable potassium in this solution was
determined with & flame photomster (8). Ex-
tractablie calcium and magnesium in this

solution were determined by the EDTA method (3).
Extractable hydrogen was determined by the
triethanolamine : methed (8). All pH measure-
ments were made using a 171 soil-water ratio.

The kinds of clay minerals are identified in
the Gallia, Licking, Markiand, and Otwell soils
in table 12. Data in table 1Z were determined
by the Agronomy Department, OARDC, Columbus,
Ohic under the direction of Dr. L. P. Wilding.

Procedures for X-ray analysis and for the
interpretaticn of X-ray defractograms are es-
sentially the same as reported previously (16,
18).

T Licking (W$-2) and Markland (WS-3) scils
formed in lacustrine sediments omn 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 i1llitic. The Markland soil is classi-
fied as mixed; data are insufficient to warrant
changing the mineralogical placement to illitic.

Markland and Licking scoils 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, beth soils would be classified as
having moderate to high shrink-swell potential
in subsurface horizons.

Gallia (WS-1)} and Ctwell (WS-11) scils
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
squal percentages of 1llite and kaolinite (20
to 30 percent of each) and somewhat lower
quantities of vermiculite and expandable clays.
The kaclinite in the Gallia soil seems to be in-
herited from the sandy parent material because
the ceontent 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 c¢lay 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-
sweli potential.

From the standpoint of engineering interpre-
tations, on a per unit clay basis, the hazard
of instability would be more seTrious 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.
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TABLE 12.--CLAY MINERALS IN GALLIA, LICKING, MARKLAND, AND OTWELL SOILS

fData 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

So0il and Expand- | Vermi- Kao- Inter-
sample number | Horizom| Depth Illite ables culite Chlorite linite | Quartz |stratified
Inches Percent |Percent | Percent | Percent Percent| Percent| Percent
Gallia Ap G-8 23 4 22 4 11 20 17
(WS-1). B21t 12-19 25 12 26 6 13 20 6
B22t 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 31 12 52 -- 29 iz --
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
11822t 29-36 55 T 15 - 4 8 18
I1B3Z 51-60 63 T 15 -- 4 7 11
Markland Ap 0-7 35 -- 24 -- 6 17 17
{Ws-3). B23t 17-23 56 - 23 -- 7 5 8
B3 33-49 65 -- iz T 4 7 10
c 56-64 66 -- i9 T 4 7 10
Otwell AZ 3-7 12 3 47 4 2 17 15
(Ws-11). B22t 16-22 19 17 33 8 6 17 --
Bxlt 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 Stabilit}’ 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, vellowish-brown (10YR
type of clay mineral. The integrated efféct 5/6) silt loam; moderate, medium, suban-
of these two parameters is most influential in gular blocky structure; friable; 15 per-
dictating the total magnitude of volume change cent of ped faces have thin pale-brown
in mineral soils. (10YR 6/3) silty films, ‘5 percent of ped
The following soil profiles are not de- faces have thin yellowish-brown (10YR
scribed in the section "Descriptions of the 5/4) clay films; common roots; many fine
Soils." pores; very strongly acid; clear, smooth
Profile of Otwell silt loam in Waterford boundary.
Township, 2 miles north of Beverly, 100 feet B2Zt--16 to 22 inches, yellowish-brown (10YR
east of junction of State Highway 339 and Town- 5/6) silt loam; moderate, medium, angular
ship Road 121. blocky structure; friable; common roots;

many fine pores; 15 percent of ped faces
have thin pale-brown (10YR 6/3) silty

01--1% to % inch, oak leaves and iitter. films, 15 percent of ped faces have thin
02--% inch to 0, dark-brown mull. yellowish-brown (10YR 5/4) clay films;
Al--0 to 3 inches, very dark grayish-brown very strongly acid; abrupt, wavy boundary.
(10YR 3/2) siit loam; strong, fine, Bx1--22 to 27 inches, yellowish-brown (10YR
granular structure; friable; many roots; 5/6) silty clay loam; few, fine, light
strongly acid; abrupt, wavy boundary. brownish-gray (10YR 6/2) mottles; weak,
AZ--3 to 7 inches, brown (10YR 5/3) silt; : thick, platy structure parting to moder-
massive in the upper part and moderate, ate, medium, angular blocky; firm,
-medium, platy structure in lower part; slightly brittle; few roots; common fine
friable; many roots; few fine pores; pores; 70 percent of ped faces have me-
strongly acid; abrupt, wavy boundary. dium pale-brown (10YR 6/3) silty films,
Bl--7 to 11.inches, yellowish-brown (10YR 5/4) 20 percent of ped faces have medium-
silt loam; weak, medium, subangular brown (7.5YR 4/4) clay films; very strong-
blocky structure; friable; common roots; 1y acid; abrupt, wavy boundary.
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Bx2--27 to 33 inches, yellowish-brown ({10YR
5/6) silt lcam; common, fine, distinct,
light brownish-gray (10YR 6/2) mottles;
weak, very coarse, prismatic structure
parting to moderate, medium, angular
biccky; very firm, brittle; few fine
roots and pores; primary structure faces
have 5 millimeters thick continuous brown
(7.5YR 5/2) clay films; secondary struc-
ture faces have medium, patchy, brown
(7.5YR 4/4) clay films; extremely acid;
abrupt, smooth boundary.

Bx3--33 to 42 inches, yellowish-brown (10YR
5/6) silt loam few, fine, distinct,
grayish-brown (IGYR 5/2) mottles; weak,
very coarse, prismatic structure parting
to weak, coarse, angular blocky; very
firm, brittle; few roots; few fine pores;
50 percent of prism faces have mottled
brown (7.5YR 5/2) and dark-brown (7.5YR
4/4) clay £ilms 2 millimeters thick, 5
percent of ped faces have pale-brown
(10YR 5/2) and dark-brown (7.5YR 4/4
clay films, 5 percent of ped faces have
pale-brown (10YR 6/3) silty films; very
strongly acid; gradual boundary.

Bxﬂ——42 to 70 1nches, yellow15h brown (10YR
5/6} silty clay loam; few, fine, distinct,
grayish-brown (10YR 5/2) mottles very
weak, coarse, subangular blocky structure;
very firm, brittle; few roots; few fine
to medium pores; vertical structure faces
have medium, continuous, light brownish-
gray (10YR ¢/2) clay films, horizontal
structure faces and pores have thin, very
patchy, brown (7.5YR 5/4) clay films; 5
percent small rotted pebbles; strongly
acid; gradual boundary.

B3--70 to 75 inches, vellowish-brown (10YR 5/6)
and light brownish-gray (10YR 6/2) silty
clay loam; weak, coarse, subangular
blocky structure; friable; many small
seams of light brownish-gray (10YR &/2)
clay; slightly acid; abrupt, smooth
boundary.

IIC--75 to 92 inches, strong-brown (7.5YR 5/8)
and vellowish-brown (I0YR 5/6) clay loam;
very thick seams of light brownish-gray
{10YR 6/2) clay; neutral. (Not sampled).

Profile of Vincent silt loam (WS-6) in
Palmer Township, SE% sec. 25, % mile north and
330 feet west of southeast corner.

All--0 to 1 -inch, very dark grayish-brown (10YR
3/2) silt lcam; strong, medium, granular

structure; friable; many fine and medium
roots; stightly acid; abrupt, wavy bound-
ary :

Al2--1 to 5 inches, dark-brown (10YR 3/3) silt
loam; weak, fine and medium, angular
biocky structure; friable; many fine and
medium roots; strengly acid; abrupt,

wavy -boundary.

to 10 inches, dark-brown (7.5YR 4/4) silt
loam; moderate, medium, subangular blocky

AZ--5

structure; friable; many fine to coarse
pores; strongly acid; abrupt, wavy bound-
ary. .

Blt--10 ¥0 15 inches, brown (7.5YR 5/4) silt
loam; moderate, medium, angular and sub-
angular blocky structure; firm; common
fine and medium roots; common fine to
coarse pores; thin, patchy, reddish-brown
(5YR 5/4) clay films on 25 percent of ped
faces; very strongly acid; abrupt, smooth
boundary.

IIB21t--15 to 21 inches, reddish-brown {5YR
5/4) silty clay loam; strong, fine and
medium, angular blocky structure; firm;
commont fine and medium roots; common
fine to coarse pores; thin, centinuous,
reddish-brown (5YR 5/4) clay films on 80
percent of ped faces; very strongly acid;
clear, smooth boundary. -

IIB22t--21 to 27 inches, reddish-brown (5YR
4/4) siity clay loam; weak, medium, pris-
matic structure parting to strong, me-
dium, angular blocky; firm; common fine
roots; few fine pores; thin, continuocus,
reddish-brown (2.5YR 4/4) clay fiims on
80 percent of ped faces; strongly acid;
abrupt, irregular boundary.

11B23t--27 to 34 inches, reddish-brown (5YR
4/4) silty clay; weak, coarse, prismatic
structure parting to moderate, medium,
angular blocky; firm; few fine roots;
few fine pores; medium, continuous, red-
dish-brown (2.5YR 4/4) clay films; few
small patches of thin reddish-brown (5YR
5/3) silt coatings; very strongly acid;
gradual, smooth boundary.

IIB24t--34 to 46 inches, reddish-brown (5YR
4/4) silty clay loam; moderate, medium,
angular blocky structure; firm; few
rocts; few black concretions; medium,
continucus, reddish-brown (5YR 4/4) clay
films; strongly acid; gradual, smooth
houndary . '

IIB3--46 to 52 inches, reddish-brown (5YR 4/4)
silty clay; moderate, medium, angular
blecky structure; firm; few roots; thin
strong-brown {7.5YR 5/6) silt loam lami-

few coarse black concretions; thin,

nae;
very patchy, reddish-brown (5YR 4/4) clay
films; slightly acid; gradual, smocth
houndary.

TIC--52 to 88 inches, dark reddish-brown (2.5YR
3/4) silty clay; massive; firm; thin
strong-brewn (7.5YR 5/6) silt lcam lami-
nae; neutral. -

Profile of Wheeling silt loam (WS-10) in
Waterford Township, 2 miles northwest of Bever-
1y, % mile northwest of junction of State High-
ways 83 and 60, 200 feet northeast of road.

Al--0 to 5 inches, dark-brown (10YR 3/3) silt
loam; moderate, very fine, granular
structure, friabie; many fine roots;
strongly acid; abrupt, smcoth boundary.

197,



A2--5 to 10 inches, dark yellowish-brown (10YR
4/4) silt loam; moderate, fine and medium,
subangular blocky structure; friable;
common fine. roots; few fine pores; very
strongly acid; clear, wavy boundary.

Bl--10 to 16 inches, brown (7.5YR 4/4) silt
loam; moderate, medium, subangular blocky
structure; friable patchy brown (7.5YR
4/4) silty films; common fine roots;
many fine and medium pores; very strongly
acid; abrupt, wavy boundary.

B21t--16 to 25 inches, brown (7.5YR 4/4} silt
loam; moderate, medium, angular blocky
structure; friable; thin, patchy, brown
{7.5YR 4/4} clay films on 25 percent of
ped faces; common fine roots; many fine
to coarse pores; very strongly acid;
clear, smooth boundary.

B22t--25 to 29 inches, brown (7.5YR 4/4) silt
loam; moderate, fine and medium, angular
blocky structure; friable; thin, patchy,
brown (7.5YR 4/4) clay films cn 40 per-
cent of ped faces; common fine roots;
many fine to coarse pores; very strongly
acid; abrupt, smooth boundary.

1IB23t--29 to 35 inches, brown (7.5YR 4/4)
gravelly loam; weak, medium, subangular
blocky structure; firm; clay bridging
between sand grains; thin, patchy, brown
(5YR 4/4) clay films on 70 percent of
pebble surfaces; few fine concretions;
common fine roots; many fine to cocarse
pores; 40 percent pebbles; very strongly
acid; gradual, wavy boundary.

1IB24t-~35 to 43 inches, brown (7.5YR 4/4
gravelly loam; weak, fine, subangular
blocky structure, friable; clay bridging
between sand grains; thin, patchy, brown
{SYR 4/4) clay films on 40 percent of
pebble surfaces; few fine concretions;
few fine roots; common fine pores; 45
percent pebbles; very strongly acid;
clear, wavy boundary.

IIB25t--43 to 60 inches, brown (7.5YR 4/4) very
gravelly sandy clay loam; weak, fine,
subangular blocky structure; friable;
clay bridging between sand grains; thin,
patchy brown (5YR 4/4) clay films on 30
percent of pebble surfaces; few fine
roots; 55 percent pebbles; very strongly
acid; clear, wavy boundary.

11C--60 to 110 inches, dark yellowish-brown
{(10YR 3/4) stratified very gravelly sandy
clay loam and coarse sandy loam; weak,
fine, subangular blocky structure; fri-
able; 55 percent pebbles; strongly acid;
abrupt, smcoth boundary.

I11C2--130 to 158 inches, dark yellowish-brown
(10YR 3/4) loamy sand; structureless; 5
percent pebbles; slightly acid.
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Profile of Woodsfield silt loam in Watertown
Township, SE4SE4%SWY% sec 8, 0.85 mile southeast
of junction cof County Road 2 and State Highway
676.

Al--0 to 2 inches, dark grayish-brown {10YR 4/2)
silt loam; moderate, fine, granular
structure; friable; many fine and medium
Toots; strongly acid; abrupt, smeooth
boundary.

A2--2 to 6 inches, vellowish-brown (10YR 5/4)
silt loam; few, fine, faint, yellowish-
brown (10YR 5/6) mgttles; weak, fine,
subangular blocky structure; friable;
many fine and medium roots; common fine
and medium pores; medium acid; clear,
wavy boundary.

B21t--6 to 14 inches, strong-brown (7.5YR 5/6)
silt loam; moderate, medium, subangular
blocky structure; friable; 70 percent of
ped faces have thin, patchy, reddish-
brown (5YR 5/4) clay films; common roots;
common fine and medium pores; strongly
acid; clear, smooth boundary.

B22t--14 to 22 inches, strong-brown (7.5YR 5/6)
light silty c¢lay loam; moderate, medium,
angular blocky structure; friable; thin,
patchy, reddish-brown (5YR 5/4) clay
films on ped faces; common roots; common
fine and médium pores; very strongly acid;
clear, smooth boundary.

B23t--22 to 26 inches, reddish-brown (5YR 4/4)
light silty cliay loam; moderate, medium,
angular blocky structure; firm; medium,
continuous, reddish-brown (2.5YR 5/4)
clay films; common roots; few fine and
medium pores; very strongly acid; abrupt,
smooth boundary.

IIB24t--26 to 30 inches, reddish-brown (2.5YR
4/4% silty clay; weak, medium, subangular
blocky structure; firm; medium, contin-
uous, reddish-brown (2.5YR 5/4) clay
films on ped faces; few roots; few fine
pores; very strongly acid; clear, smooth
boundary.

TIB3t--30 to 48 inches, dark reddish-brown
(2.5YR 3/4) clay; massive; very firm;
medium, continuous, reddish-brown (2.5Y¥R
4/4) clay fiims on vertical rcot chan-
nels; few roots; few coarse pores; vVery
strongly acid; clear, wavy boundary.

I1IC--48 to 54 inches, yellowish-brown (10YR
5/4) rotted shale that crushes to silty
clay loam; few, fine, distinct, grayish-
brown (10YR 5/2) and common, medium,
prominent, reddish-brown (5YR 4/4) mot-
tles; massive; very firm; strongly acid.



General Nature of the County

Washington Coeunty, which originally included
most of the eastern half of Ohio, was organized
in 1788 as the first county in the State. In
the same year, the first settlement in Ohio

was established at the present site of Marietta.

The pioneers were from the New England States.
Subsequent settlers came from Virginia, Penn-
sylvania, and other States to the east.

The paragraphs that follow preovide general
information about Washington County. They de-
scribe the climate, bedrock geology, topography
and drainage, farming, transportation, water
supply, and minerals.

Climate?

From data collected at Marietta, table 13
shows, by months, the average daily maximum
temperature, average daily minimum temperature,

and average precipitation for Washington County.

Table 14 shows probabilities of the last
freezing temperatures in spring and the first
in fall. Because the terrain is rugged, the
dates of occurrence. of selected spring and
fall temperatures throughout the county are
likely to differ from those shown in table 14.

Washington County has & continental climate
marked by large annual, daily, and day to day
ranges of temperature. Extremes usually occur
soon after June 21 and December 22, Summers
are moderately warm and humid. Temperatures
exceeding 100° F. have been recorded occasion-
ally. Winters are reasonably cold and cloudy.
Subzero temperatures have been recorded on an
average of Z days each year. Usually the
daily temperature range is greatest late in
summer and is least in winter. Temperatures
below freezing occur mest frequently from mid-
December to mid-February. Temperatures of 90°
or higher have been recorded in April, but are
more common during the period June through
August.

Precipitation is typically abundant and well
distributed throughout the year. Fall is the
driest season. The average annual precipita-
tion of 39.74 inches is mnearly 1/2 inch above
the average for south-central Ohioc. Showers
and thunderstorms account for mest of the rain-
fall during the growing season. Thunderstorms
occur eon about 44 days each year, during the
period May through August. Precipitation in
winter is mostly rain. The average number of
days each year having .01, .10, .50, and 1
inch or more of precipitation is 109, 80, 27,
and 7 respectively. Heavy rains of 2.0, 2.8,

17
" By Jerry M. Davis, climatologist, National
Oceanic and Atmospheric Administratien.

3.4, 4, 4.5, and 5 inches in 24 hours can be ex-
pected at least once every 2, 5, 10, 25, 50,
and 100 years respectively.

Evaporation is greatest during the warm
months when lack of moisture is most critical
for crops. Potential evaporation exceeds the
normal rainfall by about 10 inches during the
period May through September. During the dri-
est growing season of record, 1930, potential
evaporation exceeded rainfall by more than 20
inches. Drought can occur when evaporation
exceeds rainfall for prolonged periods; severe
drought is rare in Washington County.

The seasonal cycle of so0il moisture each
year is azlmost independent of the amount of
precipitation received. It reaches its lowest
point in Octeber. Moisture is replenished
during winter and spring when precipitation
exceeds water lost threugh evaporation. Rain-
fall is almost always insufficient to meet the
needs of crops in July and August.

Records of humidity, cloudiness, sunshine,
and wind are not available for Washington
County, but from observations in Parkersburg,
West Virginia, estimates of these variables
can be made.

Humidity usually rises and falls inversely
with the daily temperature and is lowest in
summer and highest in winter. The average an-

nual relative humidity is 79 percent at 1 a.m,,

80 percent at 7 a.m., 56 percent at 1 p.m., and
68 percent at 7 p.m. Cloudiness is greatest in
winter and least in summer. The percentage of
possible sunshine received is 62 percent in
July and 29 percent in December. The prevailing
wind direction is from the west and southwest.
Windspeed averages 5 miles per hour in summer
and 7 miles per hour in winter. The occurrence
of heavy fog varies with the terrain, but is
most frequent in summer and fall. Many valleys
have 50 days of heavy fog each year,

Bedrock Geology

The soils of Washington County are underlain
by sedimentary rocks of the Greene and Washing-
ton Formations of the Permian System and the
Monongahela Formation of the Pennsylvanian Sys-
tem. The rocks are shale, siltstone, sandstone,
limestone, and ccal. They strike northeast-
southwest and dip an average of 25 feet per
mile to the southeast.

Permian rocks underlie most of the county.
Rocks of the Monongahela Formation crop out
along valley sides, mainly along the larger
streams and on the upper side slopes in the
north-central parts of Aurelius, Salem, and
Liberty townships. The layers of limestone
and cecal are mostly of the Monongahela Forma-
tion.
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Topography and Drainage

Washington County is on the unglaciated Al-
legheny Plateau. The landscape is one of hilis,
narrow ridgetops, and stream valleys. The
eastern part of the county is rugged, and
slcpes are dominantly steep or very steep.
Ridgetops are at elevations of 1,000 to 1,200
feet.

The central and western parts of the county
have a more rolling topography, wider ridgetops,
and fewer steep side slopes. Most ridgetops are
at elevations of 800 to 1,000 feet. There are
extensive areas of preglacial, high level
terraces in the central and western parts. The
terraces are remnants of the Teays-age drainage
system (12}, Former valleys of this system
are now at e¢levations of 680 to 840 feet, and
a few areas are as high as 940 feet. The val-
leys are 1/2 mile to 1 1/2 miles wide and have
broad areas of undulating or relling slopes.

The lowest elevation in the county, 580 feet
above sea level, is in the southwestern corner
on the Ohio River. River terraces range in
¢levation from 620 to 680 feet. The highest
elevations are in the rough, hilly sectiom in
the northeastern part where many of the knobs
are more than 1,200 feet above sea level.

All streams in the ceounty drain directly
or indirectly inte the Ohic River. Most in
the eastern part drain initially inte the Lit-
tle Muskingum River, but some drain directly
into the Ohio River. Those in the central part
drain into the Muskingum River and Duck Creek.
Those in the western part drain into the Little
Hocking River and Wolf Creek. Except for some
small areas on stream bottoms, surface drainage
is excellent.

Farming

According to the 1969 Census of Agriculture,
about 43 percent of the land area in Washington
County is in farms. Nearly all of the 1,196
farms are owner operated.

The leading source of farm income is live-
stock and livestock products, malaly dairy cows
and beef cattle and to a lesser degree hogs
and sheep. Vegetables and grain also are sig-
nificant sources of income,

The principal grain crops are corn, wheat,
and ocats. Vegetable crops are chiefly tomatoes,
sweet corn, snap beans, watermelons, and cucum-
bers.

According to the 1967 conservation needs
inventory (7) 15 percent of Washington County
is cropped, 18 percent pastured, and 64 percent
forested.

Nearly all soils are well drained, but 62
percent are moderately steep to very steep. The
hazard of erosien is a major concern in farming
on the uplands.

The areas around Marietta, Belpre, Devloa,
and Reno and between Lowell and Beverly have
always been noted for vegetable production.

The "Marietta tomato" is well known as a fore-
runner of the summer harvest. Labor costs and
the high value of land for housing are causing
a decline of vegetable production in these
areas.

Transportation

The Ohio River provides the county with
access to commercial barge traffic. The Musk-
ingum River, which flows north to south through
the county and has dams and locks, is used only
by pleasure craft. Interstate Highway 77
crosses the county from north to south. Air
service is provided by the Wood County Airport
in nearby West Virginia.

Water Supply

Areas on fiood plains along the Ohio and
Muskingum Rivers have a geod source of water
supply from these rivers and from the under-
lying gravelly material. The cities and larger
villages are located along streams. The rural
arcas on uplands depend on dug and drilled
wells, farm ponds and cisterns. An aquiferocus
bedrock, such as the Upper Sewickley Sandstone,
is used extensively. A short supply from
wells, however, can be expected during preolong-
ed dry spells,

Minerals

The countywide production of oil and gas,
which are contained in several rock layers,
is important to the Iocal economy. High-value,
Pennsylvania-grade crude oil predominates. Coal
is surface mined in the northern part of the
county, and good supplies of rock salt and
brine are available. Some sandstone which was
formerly quarried from the Marietta Sandstone
Member and used for grindstones, is logally
mined for aggregate. Sand and gravel are ex-
tensively mined for aggregate.
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Glossary

Aggregate, soll. Many fine particles held in
a single mass or cluster. Natural scil
aggregates, such as crumbs, blocks, or
prisms, are called peds. Clods are ag-
gregates produced by tillage or logging.

Acidity. See Reaction, soil.

Aeration, so0il. The exchange of air im soil
and air in the atmosphere. The air in a
well-areated s0il is similar to that in
the atmosphere; but that in a poorly
aerated soil is considerably higher in
carbon dicxide and lower in oxygen.

Alluvium. Soil material, such as sand, silt,
or clay, that has been deposited cn land
by streams.

Association, soil. A group of soils geographic-

ally associated in a characteristic re-
peating pattern.

Available water capacity f{also termed available

meisture capacity). The capacity of
soils to hold water available for use by
most plants. It is commonly defined as
the difference between the amount of
soil water at field capacity and the
amount at wilting point. It is commonly
expressed as inches of water per inch of
soil. In this publication available
water ‘capacity 1s rated to a root-re-
stricting zone or a 40-inch depth.

Inches
Very low------------ Less than 2.4
Low--==-=-----------~ 2.4 to 3.2
Medium-------------~ 3.2 to 5.2
High---==-~--=-------~ More than 5.2

Base saturation. The degree to which material
that has base-exchange properties is

saturated with exchangeable cations other

than hydrogen, expressed as & percentage
of the -caticn-exchange capacity.

Calcareous soil. A soil containing enough cal-
cium carbenate (often with magnesium car-
bonate) to effervesce (fizz) visibly when

treated with cold, dilute hydrochloric
acid.

Channery soil. A scil that contains thin, flat

fragments of sandstone, limestone, or
schist, as much as 6 inches in length

along the longer axis. A single piece is

called a fragment.

Clay. ©See Texture, soil.

Clay film. A thin coating of clay on the sur-
face of a scil aggregate. Synonyms:
clay coat, clay skin.

Colluvium, Soil material, rock fragments, or
both, moved by creep, slide, cor local
wash and deposited at the base of steep
siopes.

Concreticns. Grains, pellets, or nodules of
various sizes, shapes, and colors con-
sisting of concentrations of compounds,

or of soil grains cemented together. The

composition of some concretions is unlike
that of the surrounding soil. Calcium
carbeonate and ircn oxide are examples of
material commonly found in concretions.

Consistence, soil. The feel of the soil and
the ease with which a lump can be crushed
by the fingers. Terms commonly used to
describe consistence are--

Loose.--Noncoherent when dry or moist; does

not hold together in a mass.

Friable.--When moist, crushes easily under
gentle pressure between thumb and fore-
finger and can be pressed together
into a lump,. )

Firm.--When moist, crushes under mederate

pressure between thumb and forefinger,

but resistance is distinctly notice-
able.

Plastic.--When wet, readily deformed by mod-
erate pressure but can be pressed into
a lump; will form a "wire' when relled
between thumb and forefinger.

Sticky.--When wet, adheres to other material,
and tends te stretch somewhat and pull
apart, rather than to pull free from
other material.

Hard.--When dry, mcderately resistant to
pressure; can be broken with difficul-
ty between thumb and forefinger.

Soft.--When dry, breaks into powder or indi-
vidual grains under very slight pres-
sure.

Cemented.--Hard and brittle; little affected-
by moistening.

Controel section. That part of the soil upon
which the classification of the soil is
based.

Cove (not a shoreline cove). A protected hollow
or recess on the hiilside, typically at
the heads of drainageways.

Creep, so0il. The downward movement of masses
of s0il and soil material primarily
through the action of gravity. The move-
ment 1s generally slow and irregular. It
occurs most commonly when the lower part
of the soil 1s nearly saturated with
water, and it may be facilitated by al-
ternate freezing and thawing.

Crust, soil. A thin, massive platy layer
that forms under the beating action of
raindrops.

Drainage class (natural). Refers to the condi-
tions of frequency and duration of peri-
ods of saturation or partial saturation
that existed during the development of
the soil, as opposed to altered drainage,
which is commeonly the result of artifi-
cial drainage or irrigation but may be
caused by the sudden deepening of chan-
nels or the blocking of drainage outlets.
Seven different classes of natural soil
drainage are recognized.

Excessively drained soils are commonly very
porous and rapidly permeable and have
a low water-holding capacity.
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Somewhat excessively drained soils are also
-very permeable and are free from mot-
tling throughout their profile.

Weli-drained soils are nearly free from mot-
tling and are commonly of intermediate
texture.

Moderately well drained soils commonly have
a slowly permeable layer in or immed-
iately beneath the solum. They have
uniform color in the A and upper B
horizons and mottling in the lower B
and the C horizons.

Somewhat poorly drained scils are wet for
significant periods but not all the
time, and some soils commonly have
mottling at a depth below 6 to 16
inches.

Poorly drained soils are wet for long per-
iods and are light gray and generally
mottled from the surface downward,
although mottling may be absent or
nearly so in some seoils.

Yery poorly drained soils are wet nearly
all the time, They have a dark-gray
or black surface layer and are gray
or 1ight gray, with or without mot-
ling, in the deeper parts of the pro-
file.

Eluviation. The movement of material frem one
place to another within the soil, in
cither true solution or colleidal suspen-
sion. 8o0il horizons that have lost mate-
rial through eluviation are said to be
eluvial; those that have received mate-
rial are illuvial.

Erosion. The wearing away of the land surface
by wind {sandblast), running water, and

) other geological agents,

First bottom. The normal flood plain of a
stream, subject te¢ freguent or occasional

- flceding.

Flood plain. WNearly level land, consisting of
stream sediments, that borders a stream
and is subject to flooding unless pro-

- tected artificially.

Hoerizom, soil. A layer of soil, approximately
paraliel to the surface, that has dis-
tinct characteristics produced by soil-
forming processes. These are the major
horizons:

0 horizon.--The layer of organic matter on
the surface of a mineral soil. This
layer consists of decaying plant
residues.

A horizon.--The mineral horizon at the sur-
face or just below an O horizen. This
horizon is the one in which living
organisms are most active and there-
fore is marked by the accumulation of
humus. The horizon may have lost one
or more of scluble salts, clay, and

sesquioxides (iron and aluminum oxides).

B horizon:—‘The mineral horizon below an A
horizon. The B horizon is in part a
layer of change from the overlying A
to the underlying C horizon. The B
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horizon also has distinctive charac-
teristics caused (1) by accumulation
of clay, sesquioxides, humus, or some
combinaticn of these; (2) by prismatic
or hlocky structure; (3) by redder or
stronger colors than the A horizon; or
{4) by some combination of these. Com-
bined A and B horizons are usually
called the solum, or true soil. If a
soil lacks a B horizon, the A horizen
alone is the solum.

C horizon.--The weathered rock material im-
rediately beneath the sclum. In most
spils this material is presumed to
be like that from which the cverlying
horizons were formed. If the material
is known to be different from that in
the solum, a Roman numeral precedes
the letter C.

R layer.--Consclidated rock beneath the soil.
The rock usually underlies a C horizon
but may be immediately beneath an A or
B horizen,

Iliuviation. The accumulation of material in
2 s0il horizon through the deposition of
suspended material and organic matter
removed from horizons above. Since part
of the fine clay in the B horizon (or
subscil) of many soils has moved intc the
B horizon from the A horizon above, the
B horizon is called an illuvial horizon.

Infiltration. The downwsrd entry of water
into the immediate surface of soil or
other material, as contrasted with perco-
lation, which is movement of water
through soii layers or material.

Landslide. The rapid downhill movement of a
mass of soil and lcose rock, usually when
wet or saturated. The speed and distance
of movement, as well as the amount of soil
and rock material, vary greatly.

Leaching, The removal of soluble materials

from soils or other material by percolat-

ing water.

Fine-grained material, dominantly of
silt-sized particles, that has been de-
posited by wind.

Mettling soil. Irregularly marked with spots
of different colors.that vary in number
and size, Mottling in soils usually
indicates poor seration and lack of
drainage. Descriptive terms are as fol-
lows: abundance--few, common, and many;
size--fine, medium, and coarse; and
contrast--faint, distinct, and prominent.
The size measurements are these: fine,
less than 5 millimeters (about 0.2 inch)
in diameter along the greatest dimension;
medium, ranging from 5 millimeters to 15
millimeters (about 0.2 to 0.6 inch) in
diameter along the greatest dimension;
and ccarse, more than 15 millimeters
{about 0.6 inch) in diameter along the
greatest dimension.

Munsell notation. A system for designating
color by degrees of the three simple
variables--hue, value, and chroma.

Loess.

For



example, a notation of 10YR 6/4) is a
color with a hue of 10YR, a value of 6,
and a chroma of 4.

Parent material. Disintegrated and partly
weathered rock from which soil has formed.

Ped. An individual natural scil aggregate,
such as a crumb, a prism, or a block, in
contrast to a clod.

Permeability. The quality that enables the
s0ll to transmit water or air. Terms
used to describe permeability are as
follows: very slow, slow, moderately
slow, modeTrate, moderately rapid, rapigd,
and very rapid. In this publication
permeab1lity iIs rated as follows:

Inches per hour
Very slow------------ Less than 0.906
Slow-------------~~-~ 6.06 to 0.2
Moderately slow------ 0.2 to 0.6
Moderate-----«------~- 0.6 to 2.0
Moderately rapid----- 2.0 to 6.0
Rapid------=--------- More than 6.0

pH. See Reaction, soil.
Profile, soil. A vertical section of the soil

through all its horizons and extending
inte the parent material.

Reaction, soil. The degree of acidity or alka-
linity of a soil, expressed in pH values.
A soil that tests to pH 7.0 is precisely
reutral in reacticn because it is neither
acid nor alkaline. An acid, or "sour,"
spil is one that gives ar acid reaction;
an alkaline scil is one that is alkaline
in reaction. Ir words, the degrees of
acidity or alkalinity are expressed

thus:
pH

Extremely acid--------------- Less than 4.5
Very strongly acid----------- 4.5 to 5.0
Strongly acid--------=------~ 5.1 to 5.5
Medium acid-~---------------~ 5.6 to 6.0
Slightly acid~~~------------- 6.1 to 6.5
Neutral---------------------- 6.6 to 7.3
Mildly alkaline-------------- 7.4 to 7.8
Mcderately alkaline---------- 7.9 to 8.4
Strongly alkaline------------ 8.5 to 9.0
Very strongly alkaline------- 9.1 and

higher

Root zone. The part of the soil that is pene-
trated, or can be penetrated by plant
roots. In this survey the root zone is
defined as follows:

Inches
Shallow------r---=----~ Less than 20
Moderately deep-------- 20 to 4C
Deep------------------~- 40 to 60
Sand. See Texture, soiil,
Silt. See Texture, soil.

The upper part of a soil profile, above
the parent material, in which the pro-
cesses of soil formation are active. The
solum in mature scil includes the A and B
horizons. Cenerally, the characteristics
of the material in these horizons are un-
like those of the underlying material.

The 1living rocts and other plant and
animal 1ife characteristic of the scoil are
largely confined to the solum.

Structure, soil. The arrangement of primary
soil particles into compound particles or
clusters that are separated from adjoining
aggregates and have properties unlike
those of an egual mass of unaggregated
primary soil particles, The principal
forms of soil structure are--platy {lami-
nated), prismatic (vertical axis of
aggregates longer than horizontal),
columnar {prisms with rounded tops),
blocky (angular or subangular), and
granular. Structureless soils are either
single grained (each grain by itself, as
n dune sand) or massive (the particles
adhering together without any regular
cleavage, as in many claypans and hard-
pans).

Subsoil. Technically, the B herizon; roughly
the part of the solum below plow depth.

Substratum. Technically, the part of the scil
below the solum.

Surface, seil. The scil ordinarily moved in
tillage, or its equivalent in unculti-
vated soil, about 5 to 8 inches in thick-
ness. The plowed layer.

Terrace {geclogical). An old alluvial plain.
ordinarily flat or undulating, bordering
a river, lake, or the sea. Stream ter-
races are frequently called second bot-
toms, as contrasted to flood plains, and
are seldom subject to overflow. Marine
terraces were deposited by the sea and
are generally wide.

Texture, soil. The relative proportions of
sand, silt, and clay particles in a mass
of seil. The basic textural classes, 1in
order of increasing proportion of fine
particles, are sand, lecamy sand, sandy
loam, lcam, silt loam, silt, sandy clay
Toam, clay loam, silty clay loam, sandy
clay, siity clay, and clay. The sand,
Toamy saand, and sandy loam classes may
be further divided by specifying "coarse,"
"fine," or "very fine."

Tilth, soil. The condition of the soil in re-
lation to the growth of plants, especial-
1y soil structure. Good tilth refers to
the friable state and is associated with
high noncapillary porosity and stable,
granular structure. A soil in poor
tilth is nonfriable, hard, nonaggregated,
and difficult to till.

Upland (geology). Land consisting of materlal

unworked by water in recent geolegic time

end lying, in general, at a higher eleva-
tion than the alluvial plain or stream
terrace, Land above the lowlands along
rivers.,

Solum.
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Water table. The highest part of the soll or Weathering. All physical and chemical changes

underlying rock material that is wholly produced in rocks at or mear the earth's

saturated with water. In some places an surface by atmospheric agents. These

upper, or perched, water table may be changes result in more or less complete

separated from a lower one by a dry zone. disintegration and decomposition of the
reck.
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