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THIS SOIL SURVEY

Turn to "Index to Soil Map Units'"

5. which lists the name of each map unit and the
page where that map unit is described.

See "Summary of Tables" (following the

6. Contents) for location of additional data
on a specific soil use.

Consult"Contents" for parts of the publication that will meet your specific needs.

7.
This survey contains useful information for farmers or ranchers, foresters or

agronomists; for planners, community decision makers, engineers, developers,

builders, or homebuyers; for conservationists, recreationists, teachers, or

students; to specialists in wildlife management, waste disposal, or pollution control.
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This soil survey is a publication of the National Cooperative Soil Survey, a
joint effort of the United States Department of Agriculture and other federal

agencies, state agencies including the Agricultural Experiment Stations, and

local agencies. The Soil Conservation Service has leadership for the federal

part of the National Cooperative Soil Survey. In line with Department of

Agriculture policies, benefits of this program are available to all, regardless of

race, color, national origin, sex, religion, marital status, or age.

This survey was made cooperatively by the Soil Conservation Service; Ohio

Department of Natural Resources, Division of Lands and Soil; and the Ohio

Agricultural Research and Development Center. It is part of the technical
assistance furnished to the Geauga Soil and Water Conservation District. Major
fieldwork was performed in the period 1965-1979. Soil names and descriptions
were approved in 1979. Unless otherwise indicated, statements in this

publication refer to conditions in the survey area in 1979.

Soil maps in this survey may be copied without permission. Enlargement of

these maps, however, could cause misunderstanding of the detail of mapping.
If enlarged, maps do not show the small areas of contrasting soils that could
have been shown at a larger scale.

This soil survey supersedes a soil survey of Geauga County published in
1916.

Cover: Maple sugar house in an area of Mahoning soils.
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foreword

This soil survey contains information that can be used in land-planning
programs in Geauga County. It contains predictions of soil behavior for selected

land uses. The survey also highlights limitations inherent in the soil or hazards

that adversely affect the soil, improvements needed to overcome the limitations

or reduce the hazards, and the impact of selected land uses on the

environment.

This soil survey is designed for many different users. Farmers, foresters,

and agronomists can use it to evaluate the potential of the soil and the

management needed for maximum food and fiber production. Planners,

community officials, engineers, developers, builders, and home buyers can use

the survey to plan land use, select sites for construction, and identify special

practices needed to insure proper performance. Conservationists, teachers,
students, and specialists in recreation, wildlife management, waste disposal,
and pollution control can use the survey to help them understand, protect, and

enhance the environment.

Great differences in soil properties can occur within short distances. Some

soils are seasonally wet or subject to flooding. Some are shallow to bedrock.
Some are too unstable to be used as a foundation for buildings or roads.

Clayey or wet soils are poorly suited to use as septic tank absorption fields. A
high water table makes a soil poorly suited to basements or underground

installations.

These and many other soil properties that affect land use are described in

this soil survey. Broad areas of soils are shown on the general soil map. The

location of each soil is shown on the detailed soil maps. Each soil in the survey

area is described. Information on specific uses is given for each soil. Help in

using this publication and additional information are available at the local office

of the Soil Conservation Service or the Cooperative Extension Service.

Rod Sha
Robert R. Shaw

State Conservationist

Soil Conservation Service

vii



COLUMBUS

Location of Geauga County in Ohio.
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general nature of the county
John A. Tkatschenko. district conservationist, Soil Conservation

Service, helped prepare this section.

Geauga County is located in northeastern Ohio. It has

an area of about 407 square miles, or 260,480 acres.

Chardon, the county seat, is located in the north-central

part of the county. In 1970, the population of the county
was 62,977.

Most of Geauga County was once used for agriculture
and forestry. The county now forms part of the

expanding metropolitan area of northeastern Ohio.
Housing developments, highways, and other nonfarm

uses compete with agriculture for use of the land,

especially in the eastern part of the county where dairy
and general farming are the major agricultural uses.
Much of the remaining farmland in the southeastern

quarter of the county is managed by the Amish
community.

Erosion, wetness, and slow or very slow permeability
that results from high clay content or a compact layer in
the subsoil are the major soil-related limitations for

agriculture, subdivision development, and road
construction. Woodlots currently cover about 38 percent
of the county, providing much needed protection in the

undulating areas. Most areas of the county need to be
artificially drained for suitable crop production and also
for nonfarm uses.

climate

Prepared by the National Climatic Center, Asheville, North Carolina.

Geauga County is cold and snowy in winter and warm
in summer. Areas nearest Lake Erie are markedly cooler
than the rest of the area in summer. Precipitation is well
distributed during the year and is adequate for most
crops on most soils. From late in fall through winter,

snow squalls are frequent. In some years a single
prolonged storm can leave more than 2 feet of snow on

the ground, and strong winds can create deep drifts.

Table 1 gives data on temperature and precipitation
for the survey area as recorded at Chardon, Ohio, in the
period 1951 to 1975. Table 2 shows probable dates of

the first freeze in fall and the last freeze in spring. Table

3 provides data on length of the growing season.
In winter the average temperature is 27 degrees F,

and the average daily minimum temperature is 19
degrees. The lowest temperature on record, which
occurred at Chardon on January 24, 1963, is -20

degrees. In summer the average temperature is 69

1
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degrees, and the average daily maximum temperature is
79 degrees. The highest recorded temperature, which
occurred on September 2, 1953, is 98 degrees.

Growing degree days are shown in table 1. They are

equivalent to "heat units." During the month, growing

degree days accumulate by the amount that the average

temperature each day exceeds a base temperature (50
degrees F). The normal monthly accumulation is used to
schedule single or successive plantings of a crop
between the last freeze in spring and the first freeze in
fall.

The total annual precipitation is about 46 inches. Of
this, 23 inches, or 50 percent, usually falls in April
through September, which includes the growing season

for most crops. In 2 years out of 10, the rainfall in April
through September is less than 20 inches. The heaviest

1-day rainfall during the period of record was 4 inches at
Chardon on August 15, 1952. Thunderstorms occur on

about 40 days each year, and most occur in summer.

Average seasonal snowfall is 113 inches. The greatest
snow depth at any one time during the period of record

was 34 inches. On an average of 43 days, at least 1 inch
of snow is on the ground. The number of such days

varies greatly from year to year.

The average relative humidity in midafternoon is about

60 percent. Humidity is higher at night, and the average
at dawn is about 80 percent. The sun shines 70 percent

of the time possible in summer and 30 percent in winter.

The prevailing wind is from the south. Average
windspeed is highest, 13 miles per hour, in January.

Crop development early in the growing season is
slowed by frequent cool winds off of a cold lake. This

slowing is important to fruit crops, which usually blossom
only after most chance of a spring freeze is past. Fall

winds, which blow off of a relatively warm lake, delay the
first fall freeze and prolong the growing season for all
crops.

agriculture

In recent years the number of farms in the county and
the acreage in farms has decreased, but farm income

has markedly increased since the early 1950's. In 1954
there were 1,682 farms, the average size was 93.5

acres, and cash receipts from farm products totaled

1,143,589 dollars (7). In 1978, 25 percent of the county's
land was in farms, and cash receipts totaled 11,440,000
dollars (18, 5). In that year there were 530 farms in

Geauga County, and the average size was 121 acres
(18).

Geauga County's leading agricultural products include
dairy products, 54.4 million pounds; oats, 269,800
bushels; hay, 40,400 tons; and corn, 672,700 bushels
(18).

physiography, relief, and drainage

Geauga County is part of the Appalachian Plateau of
Ohio, which includes the glaciated part of northeastern

Ohio. The county was covered by several glaciers;
however, late Wisconsin drift covered all of the material

left by the previous glaciers. The glacial drift ranges from
a few feet to less than a hundred feet in thickness. This

mantle of glacial drift overlies sandstone and shale
bedrock.

In most of the county, the underlying sandstone is of
the Pottsville Formation, Sharon-Massillon Members, and

of the Berea Förmation. The underlying shale that is

exposed in many areas of the county, primarily in
Thompson Township, is of the Cuyahoga Formation,
Orangeville-Sharpsville Members. The Pottsville
Formation is of Pennsylvanian age, and the Berea and

Cuyahoga Formations are of Mississippian age. The two

most important and most extensive sandstone bedrock
deposits in the county are the Sharon and Massillon
Members of the Pottsville Formation. The Sharon

Conglomerate ranges up to 60 feet in thickness on the

Thompson ledges in Thompson Township in the

northeastern part of the county. It is quarried for a
variety of commercial uses and is also an excellent

aquifer. The Massillon or Connoquenessing Sandstone
ranges from 15 to 100 feet in thickness (4). It is a source

of building stone, molding sand, and glass sand.
The relief of the county is primarily gently sloping and

sloping. The steeper areas are along streams. The
lowest elevation is 770 feet along the Chagrin River at

the Geauga-Lake County line, and the highest elevation

is 1,396 feet at Sugarloaf Mountain in Troy Township in
the south-central part of the county. In general, the
northern part of the county has the highest elevation.
That area is part of a snow belt that extends across

northeastern Ohio. High elevation, the lake escarpment,
proximity to Lake Erie, and other contributory factors
create this snow belt.

The Defiance End Moraine (8) enters the county from
the west, in Russell Township. It then extends toward

the northeast through Chesterland, eastward through
Chardon and Hambden, and into Montville; it then

proceeds southward through Huntsburg, Middlefield, and
Parkman Townships. On the end moraine, relief is more

pronounced, and erosion is more of a hazard than on

the ground moraines. The end moraine was deposited
when the ice remained stagnant during the retreat of the
glacier or during a series of recessions and readvances
of the glacier. Mahoning and Ellsworth soils are the

major soils on the Defiance End Moraine. Terraces of
sandy and gravelly glacial outwash and hummocky areas
radiate outward from the end moraine across the

Chagrin, Cuyahoga, and Grand River Valleys. The
terrace areas are dominated by Chili, Oshtemo, and
Jimtown soils.

Several bedrock-controlled highs that have thin

deposits of glacial material are on the till plains

throughout the county. The most prominent bedrock
highs are Sugarloaf Mountain in Troy Township at an
elevation of 1,396 feet, the area west of Chardon at

1,350 feet, the area in the vicinity of Fowler's Mill in
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Munson Township at 1,340 feet, and Burton Village at
1,330 feet. The Loudonville, Lordstown, Mitiwanga, and
associated soils are the dominant soils on these

bedrock-controlled highs. These soils formed in more

than 40 inches of glacial till.

Most of Geauga County is drained by the Chagrin,
Cuyahoga, and Grand Rivers and their tributaries. These
rivers have their headwaters at the southern base of the

Defiance End Moraine and flow southward through the

county into adjacent Cuyahoga, Portage, and Trumbull
Counties before turning northward and eventually
emptying into Lake Erie. A very small area in

southeastern Troy Township is drained by Silver Creek,
which flows into the Ohio River.

history

Geauga County was part of the Connecticut Western

Reserve, which was chartered in 1662. The Western

Reserve was a colony of the "mother state" of

Connecticut until the major part, 3,000,000 acres, was

sold to the Connecticut Land Company in 1795. New

Englanders bought land in the area and were soon

calling it Geauga. The name "Geauga" was derived from
the Indian word "Sheauga," meaning raccoon. The
area's first settlement, Burton, was plotted in 1798.
By December 1805, the borders of Geauga County

had been determined, but the area was not made a

county until March 1, 1806 (6).

Because of rolling terrain and the high clay content
and dense layer in the subsoil, the soils in Geauga
County are better suited to grass than to row crops.

Consequently, dairy farming became the county's
principal enterprise. Cheese processing followed the

establishment of dairy farms. Geauga County is the
leading county in Ohio in the production of maple sirup
(19).

Industrial enterprises did not readily develop in
Geauga County because the terrain was difficult to
traverse by rail. Light industry, including the manufacture
of plastics and rubber, has been established in the

Middlefield, Burton, Newbury, and Chardon areas.
Mineral resources, for example, sand and gravel,
contribute to Geauga County's industrial base.

Over 10,000 acres along the Cuyahoga River is owned
by the City of Akron, the county's largest single
landowner. This area includes the East Branch and

LaDue Reservoirs, which provide part of Akron's water

supply.

how this survey was made

Soil scientists made this survey to learn what soils are

in the survey area, where they are, and how they can be

used. They observed the steepness, length, and shape
of slopes; the size of streams and the general pattern of

drainage; the kinds of native plants or crops; and the

kinds of rock. They dug many holes to study soil profiles.
A profile is the sequence of natural layers, or horizons, in
a soil. It extends from the surface down into the parent

material, which has been changed very little by leaching
or by plant roots.

The soil scientists recorded the characteristics of the

profiles they studied and compared those profiles with
others in nearby counties and in more distant places.

They classified and named the soils according to
nationwide uniform procedures. They drew the
boundaries of the soils on aerial photographs. These

photographs show trees, buildings, fields, roads, and
other details that help in drawing boundaries accurately.
The soil maps at the back of this publication were

prepared from aerial photographs.
The areas shown on a soil map are called map units.

Most map units are made up of one kind of soil. Some
are made up of two or more kinds. The map units in this

survey area are described under "General soil map
units" and "Detailed soil map units."

While a soil survey is in progress, samples of some
soils are taken for laboratory measurements and for

engineering tests. All soils are field tested to determine

their characteristics. Interpretations of those
characteristics may be modified during the survey. Data
are assembled from other sources, such as test results,

records, field experience, and state and local specialists.
For example, data on crop yields under defined

management are assembled from farm records and from

field or plot experiments on the same kinds of soil.

But only part of a soil survey is done when the soils

have been named, described, interpreted, and delineated
on aerial photographs and when the laboratory data and
other data have been assembled. The mass of detailed

information then needs to be organized so that it can be

used by farmers, woodland managers, engineers,
planners, developers and builders, home buyers, and
others.

This soil survey supersedes the soil survey of Geauga
County published in 1916 (13). This survey provides
additional information and contains larger maps that

show the soils in greater detail.
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general soil map units

The general soil map at the back of this publication
shows broad areas, called soil associations, that have a

distinctive pattern of soils, relief, and drainage. Each soil

association consists of one or more major soils and
some minor soils. It is named for the major soils. The
soils making up one association can occur in other
associations but in a different pattern.

The general soil map can be used to compare the

suitability of large areas for general land uses. Areas of
suitable soils can be identified on the map. Likewise,
areas where the soils are not suitable can be identified.

Because of its small scale, the map is not suitable for

planning the management of a farm or field or for

selecting a site for a road or building or other structure.
The soils in any one association differ from place to
place in slope, depth, drainage, and other characteristics

that affect management.

The associations in Geauga County have been placed
in three major groups. The groups and the associations

in each group are described in the pages that follow.

soils on uplands

These soils make up about 78 percent of the county.
The poorly drained to well drained soils formed in glacial
till and in glacial till and residuum of sandstone bedrock.

The landscape ranges from broad flats and undulating
areas to dissected areas along drainageways. The soils

are used mainly as cropland, pasture, and woodland and

for urban uses. Moderately steep to very steep slopes,
very slow permeability, seasonal wetness, moderate
depth to bedrock, high shrink-swell potential, and a

hazard of erosion are the major land use limitations.

1. Mahoning-Ellsworth association

Deep, nearly level to very steep, somewhat poorly
drained and moderately well drained soils that formed in

moderately fine textured glacial till

These soils are on undulating till plains and moraines.
Slopes are dominantly 0 to 18 percent, although the
range is 0 to 50 percent.

This association makes up about 33 percent of the

county. It is about 50 percent Mahoning soils, 30 percent

Ellsworth soils, and 20 percent soils of minor extent.

The Mahoning soils are on flats, low knolls, and side
slopes parallel to drainageways. The Ellsworth soils are
on knolls, hillsides, and side slopes along drainageways.

The Mahoning soils are somewhat poorly drained and

are nearly level to sloping. They have a seasonal high

water table between depths of 12 to 30 inches. The
Ellsworth soils are moderately well drained and are

gently sloping to very steep. They have a seasonal high
water table between depths of 24 and 36 inches. Both

soils have a medium textured surface layer, moderate
available water capacity, and slow or very slow

permeability.
Some of the minor soils in this association are the well

drained Loudonville and Lordstown soils that have

bedrock at a depth of 20 to 40 inches. They are on side
slopes along streams. Other minor soils are the poorly
drained Holly soils and the somewhat poorly drained

Orrville soils on flood plains along small streams and the

well drained Chili and Oshtemo soils in sloping to steep

hummocky areas. Also included are the somewhat poorly
drained Haskins soils on flats and in slightly convex
areas and the moderately well drained Rawson soils on
knolls.

The soils in this association are used mainly as

cropland, pasture, and woodland. In some areas they are
used as sites for buildings and parks. The gently sloping

and sloping Ellsworth soils are better suited to most
uses than the nearly level to sloping Mahoning soils. The

moderately steep to very steep Ellsworth soils are poorly
suited or not suited to row crops, building site

development, and sanitary facilities. They are moderately
well suited to use as woodland and well suited to use as

habitat for woodland wildlife.

The slow or very slow permeability, erosion hazard,
and seasonal wetness of both soils and the moderately

steep to very steep slopes of some of the Ellsworth soils
are the main land use limitations. Ditches and

subsurface drains are commonly used to improve
drainage on the Mahoning soils. If the Ellsworth soils are
cultivated, erosion is a hazard. The Ellsworth soils are

better suited than the Mahoning soils as sites for

buildings. Building sites should be landscaped to provide
surface drainage away from the foundation. Local roads

can be improved by using artificial drainage and suitable

base material. The nearly level and gently sloping soils

are suited to pond reservoirs and sewage lagoons.

2. Wadsworth-Rittman association

Deep, nearly level to very steep, somewhat poorly
drained and moderately well drained soils that formed in

medium textured glacial till
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These soils are on undulating uplands and dissected
areas along drainageways. Slopes are dominantly 0 to
12 percent, although the range is 0 to 50 percent.

This association makes up about 21 percent of the

county. It is about 50 percent Wadsworth soils, 40

percent Rittman soils, and 10 percent soils of minor
extent.

The Wadsworth soils are on flats and low knolls. The

Rittman soils are on knolls, hillsides, ridges, and side
slopes along drainageways. The Wadsworth soils are

somewhat poorly drained and are nearly level and gently

sloping. They are medium textured and have a fragipan.
Permeability is moderate or moderately slow above the

fragipan and slow or very slow in the fragipan. A
seasonal high water table is perched between depths of

12 and 24 inches. The Rittman soils are moderately well

drained and are gently sloping to very steep. They are
medium textured and have a fragipan. Permeability is

moderate above the fragipan and slow in the fragipan. A

seasonal high water table is perched between depths of
24 and 36 inches. Both soils have a low available water

capacity.
Some of the minor soils in this association are the

somewhat poorly drained Haskins soils on flats and in

slightly convex areas, the moderately well drained

Rawson soils on knolls, and the poorly drained Holly and
somewhat poorly drained Orrville soils on flood plains
along small streams. Also included are the well drained

Chili and Oshtemo soils on sloping to steep hummocky
areas and the well drained Loudonville soils on slope

breaks and dissected areas along streams. Loudonville

soils are 20 to 40 inches deep to bedrock.

The soils in this association are used mainly as
cropland, pasture, and woodland. In some areas they are

used as sites for buildings. The Rittman soils have higher
potential for most uses than the Wadsworth soils. Both

soils are suited to use as woodland. The nearly level to

sloping soils are moderately well suited to use as

cropland and pasture. The gently sloping and sloping
Rittman soils are moderately well suited to building site

development, and the Wadsworth soils are moderately
well suited to poorly suited to this use. The moderately
steep to very steep Rittman soils are poorly suited or are
not suited to use for row crops, building site
development, and sanitary facilities.

Seasonal wetness, the slow or very slow permeability
of the fragipan, and the erosion hazard are the major

land use limitations on both soils. The moderately steep
to very steep slopes of some of the Rittman soils are

also a limitation. The nearly level to sloping soils are
suited to cultivated crops, hay, and pasture. Ditches and

subsurface drains are used to improve drainage in the
Wadsworth soils. Subsurface drains must be closely
spaced for uniform drainage. If the Rittman soils are
cultivated, erosion is a hazard. The soils in this

association are better suited to houses without

basements than to houses with basements. Building
sites should be landscaped to provide surface drainage

away from the foundation. Placing drains at the base of
footings and coating the exterior walls of basements
help prevent wet basements. Local roads can be

improved by providing artificial drainage and a suitable
base material to reduce damage from frost action.

3. Canfield-Ravenna association

Nearly level to sloping, moderately well drained and
somewhat poorly drained soils that formed in medium

and moderately coarse textured glacial till

These soils are on till plains that have low to moderate

relief. The landscape consists of broad, gently sloping
uplands and occasional steep-sided valleys. Slopes tend
to be long and uniform and are dominantly 0 to 12
percent.

This association makes up about 8 percent of the
county. It is about 65 percent Canfield soils, 20 percent
Ravenna soils, and 15 percent soils of minor extent.

The Canfield soils are on knolls, ridges, and side

slopes along drainageways, and the Ravenna soils are
on flats and low knolls. The Canfield soils are

moderately well drained and are gently sloping and
sloping. They have a seasonal high water table between
depths of 18 and 36 inches. The Ravenna soils are

somewhat poorly drained and are nearly level and gently

sloping. They have a seasonal high water table between
depths of 6 and 24 inches. Both soils have a medium

textured surface layer, low available water capacity, and
a slowly permeable fragipan.
Some of the minor soils in this association are the well

drained Wooster soils on convex hillsides and side

slopes parallel to drainageways. Other minor soils are
the well drained Loudonville soils that have bedrock at a

depth of 20 to 40 inches and are on side slopes and
ridgetops. Also included are well drained Chili and
Oshtemo soils in hummocky areas, poorly drained
Sebring soils in broad flat depressions, and poorly
drained Holly soils on flood plains along small streams.

The soils in this association are used mainly as

cropland. However, in some areas they are used as

pasture, woodland, or building sites. The Canfield soils
have higher potential for most uses than Ravenna soils.

The Canfield soils are moderately well suited to building
site development and poorly suited to sanitary facilities,
and the Ravenna soils are moderately well suited to

poorly suited to these uses. Both soils are suited or
moderately well suited to use as cropland and well
suited to use as woodland and pasture.

Seasonal wetness and the slowly permeable fragipan
are the main land use limitations. The soils are suited to

corn, hay, and pasture provided the Ravenna soils are
artificially drained. Ditches and subsurface drains are

effective in improving drainage. Because of the slowly
permeable fragipan, subsurface drains should be closely
spaced for uniform drainage. The soils are subject to

surface crusting and compaction if tillage or harvesting is
done when the soils are soft and sticky. Tillage and
harvesting should be done at optimum moisture content.




































































