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11S SOIL SURVEY

Turh to ‘‘Index to Soil Map Units”’
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page where that map unit is described.
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Consult “*Contents®* for parts of the publication that will meet your specific needs,
This survey contains useful information for farmers or ranchers, foresters or
7 R agronomists; for planners, community decision makers, engineers, developers,
builders, or homebuyers; for conservationists, recreationists, teachers, or

students: to specialists in wild!ife management, waste disposal, or pollution ¢antrol.



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 Agricul-
ture policies, benefits of this program are available to all, regardless of race,
color, national origin, sex, religion, marital status, or age.

Major fieldwork for this soil survey was performed in the period 1969-76. Soil
names and descriptions were approved in 1977. Unless otherwise indicated,
statements in this publication refer to conditions in the survey area in 1976.
This survey was made cooperatively by the Soil Conservation Service and the
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 Pickaway Soil and Water Conservation District. The
survey was materially aided by funds provided by the Pickaway County Com-
missioners,

Soil maps in this survey may be copied without permission. Enlargement of
these maps, however, could cause misunderstanding of the detail of mapping.
if enfarged, maps do not show the small areas of contrasting soils that couid
have been shown at a larger scale.

Cover: The solls in Pickaway County are mainly used for farming.
Miamian soils are in the foreground. The darker colored scils in the
background are Westland and Patton.
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Foreword

We introduce the Soil Survey of Pickaway County. You will find, herein, basic
information useful for any land planning program. Of prime importance are the
predictions of soil behavior for selected tand uses. Also highlighted are limita-
tions or hazards to land uses that are inherent in the soil, improvements
needed to overcome these limitations, and the impact that selected land use
will have on the environment.

This soil survey has besn prepared to fit the needs of different users.
Farmers, ranchers, foresters, or agronomists can use it 1o determine the poten-
tial of the soil and the management practices required for food and fiber pro-
duction. Planners, community decisionmakers, engineers, developers, builders,
or homebuyers can use it fo plan use of land, select sites for construction, de-
velop soil resources, and identify special practices that may be needed to
assure proper performance. Conservationists, recreationists, teachers, students,
or specialists in wildlife management, waste disposal, or pollution control can
use the soil survey 1o help understand, protect, and enhance the environment.

Many people assume that scils are all somewhat aiike. They are unaware
that great differences in s0il properties can occur even within short distances.
Soils may be seasonally wet or subject to flooding. They may be shailow to
bedrock. They may be too unstable to be used as a foundation for buildings or
roads. Very clayey or wet soils are poorly suited to septic tank absorption
fields. A high water table makes a soil poorly suited to basements or under-
ground instaliations.

These and many other soil properties that affect land use are described in
this soil survey. This publication also shows, on the general soif map, the loca-
tion of broad areas of soils; the location of each kind of soil is shown on de-
tailed soil maps at the back. It provides descriptions of each kind of sail in the
survey area and gives much information about each soil for specific uses. if you
need additional information or assistance in using this publication, piease call
your locai office of the Soil Conservation Service or the Cooperative Extension
Service.

Woe believe that this soil survey will help us have a better environment and
a better life. The widespread use of this information can greatly assist us in the
cohservation, development, and productive use of our soil, water, and related
resources.

Gribet & el

Robert E. Quiiliam
State Conservationist
Soil Conservation Service

vii
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Location of Pickaway County in Ohio.




SOIL SURVEY OF PICKAWAY COUNTY, OHIO

By J. W. Kerr and R. L. Christman, Ohio Department of Natural Resources,
Division of Lands and Soil

Fieldwork by J. W. Kerr, N. L. Williams, L. A. Jones, and W. Lindauer,
Ohio Department of Natural Resources, Division of Lands and Soil; and
N. A. McLoda, Soil Conservation Service

United States Department of Agriculture, Soil Conservation Service, in
cooperation with Ohio Department of Natural Resources, Division of Lands
and Soil, and Ohio Agricultural Research and Development Center

General nature of the county

Pickaway County is in the south-central part of Ohio, It
occupies about 507 square miles or 322,560 acres. Cir-
cleville, the county seat and only cily, is about 25 miles
south of Columbus, Ohio. In 1970 the total population of
the county was 40,071.

Cash grain and livestock farming are the major land-
uses in the county. Corn, soybeans, wheat, oats, and
hay are grown on many farms, particularly in the fiatter
western part and on the flood plains and terraces along
the Scioto River. Much of the remaining woodland is on
dissected, gently sloping io very steep socils along
streams.

Poor natural drainage is the major management limita-
tion on soils in flatter areas in the county. Erosion is a
major hazard on sloping to very steep soils. If artificial
drainage is adequate and erosion control and other good
management practices are used, most soils in Pickaway
County are highly productive.

Pickaway County is on the edge of the expanding
metropolitan Columbus area. Nonfarm deveiopment, par-
ticularly residential and commercial development, is con-
stantly taking place. This development is evident in the
northern part of the county and in the vicinity of Circle-
vilie (fig. 1).

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

Pickaway County is cold in winter and uncomfortably
warm in summer. Winter precipitation, frequently snow,
accumulates enough moisture in most soils by spring to
minimize drought during summer. Normal annual precipi-
tation is adequate for all crops that are adapted to the
temperature and length of growing season in the survey
area.

Table 1 gives data on temperature and precipitation
for the survey area as recorded at Circleville, Ohio, for

the period 1951-75. 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 33 degrees F,
and the average daily minimum temperature is 24 de-
grees. The lowest temperature on record for the pericd,
which occurred at Circleville on January 28, 1963, is -17
degrees. In summer the average temperature is 73 de-
grees, and the average daity maximum temperature is 85
degrees. The highest recorded temperature, which oc-
curred on July 14, 1954, is 103 degrees.

Growing degree days are shown in table 3. 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 of 50
degrees F. The normal monthly accumulation is used to
schedule single or successive plantings of a crop be-
tween the last freeze in spring and the first freeze in fall.

Sixty percent of the total annual precipitation generally
falls in April through September, which includes the
growing season fof most crops. In 2 years out of 10, the
rainfall in April through September is less than 18 inches.
The heaviest 1-day rainfall during the period of record
was 4.8 inches at Circleville on May 24, 1968. Thunder-
storms occur on about 40 days each year, and most
occur in summer.,

Average seasonal snowfall is 13 inches. The greatest
snow depth at any one time during the period of record
was 10 inches. On an average of 9 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 65 percent
of the time possible in summer and 35 percent in winter.
The prevailing wind is from the south-southwest. Aver-
age windspeed is highest, 11 miles per hour, in March.

1



SOIL SURVEY

" Figure 1.-—Urban development encroaching on prime farmland. The soils are Crosby and Kokomo.

Tornadoes and severe thunderstorms occur occasion-
ally. These storms generally are local and of short dura-
fion and cause damage in a variable pattern.

History and development
Bernice Allen, Keystone, Ohio, assisted in preparing this section.

The land in Pickaway County has been highly prized
by various people from the time of the Mound Builders to
today's farmers (73, 2). The Mound Builders left their
mark upon the land with their burial mounds and earth-
works.

The name Pickaway was derived from the Indian name
Picqua. A group of Shawnee Indians farmed the land in
the 1600's and 1700’s. They built permanent villages
such as Oid Chillicothe, and surrounded them with corn-
fields. The Indians hunted in the surrounding territory.

Pickaway County was established in 1810 from Ross,
Franklin, and Fairfield Counties. For a few years, the
county seat was Jefferson, just south of Circleville. In
1814, Circleville was designated the county seat.

All of the territory east of the Scioto River was Con-
gress Lands; that west of the river was within the Virginia

Military District reserved for Virginians who held bounty
claims for service in the Revolution. Claims for service in
the Revolution were filled first, so the lands west of the
river were settled earlier than Congress Lands, aithough
a few scattered settlements were made in the Congress
Lands before 1800.

The early farmers produced surplus farm products that
could not be marketed in Pickaway County. This surpius
was fed to livestock which were driven fo eastern mar-
kets, or it was shipped on flatboats on the Scioto River
to New Orleans. These methods provided a limited outlet
for potential production. Much growth and agricultural
prosperity can be attributed to the construction of the
Ohio Canal, expansion of the B&0O Railroad, and con-
struction of highways.

Farming

Pickaway County is one of the top ten farming areas in
Ohio. According 1o the Census of Agriculture in 1969,
approximately 96.7 percent of the total land area in the
county was in farms. In 1976 there were 1,240 farms in
the county with an average size of 240 acres.



PICKAWAY COUNTY, OHIO

The Ohio Crop Reporting Service reported that
Pickaway County, in 1976, was third in the production of
corn, seventeenth in the production of soybeans, and
twentieth in the production of wheat (7.2).

In 1976 the major commodities that produced cash
receipts were: corn, 26 percent; soybeans, 24 percent;
cattle, 16 percent; hogs, 15 percent; wheat, 7 percent;
dairy products, 6 percent; greenhouse and nursery prod-
ucts, 3 percent; and miscellaneous other products, 3
percent (5).

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 piants or crops; the lime
content of the glacial till (fig. 2); 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 materiali,
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 proifiles with
others in nearby counties and in more distant places.

Figure 2.—Testing for free carbonates in glacial tili.

They classified and named the soils according to nation-
wide 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 scil. Some
are made up of two or more kinds. The map units that
have different levels of detail in this survey area are
described under “General soil map for broad land use
planning” and “Soil maps for detailed planning.”

While a soil survey is in progress, samples of some
soils are taken for laboratory measurements and for an-
gineering tests. All socils are field tested to determine
their characteristics. interpretations of those characteris-
tics may be modified during the survey. Data are assem-
bled from other sources, such as test results, records,
field experience, and state and local specialists. For ex-
ample, 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 iaboratory 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, plan-
ners, developers and builders, home buyers, and others.

General soil map for broad land use
planning ‘

The general soil map at the back of this publication
shows broad areas that have a distinctive pattern of
soils, relief, and drainage. Each map unit on the general
soil map is a unique natural landscape. Typically, a map
unit consists of one or more major soils and some minor
soils. it is named for the major soils. The soils making up
one unit can occur in other units but in a different pat-
tern.

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
pianning the management of a farm or field or for select-
ing a site for a road or building or other structure. The
soils in any one map unit differ from place to place in
slope, depth, drainage, and other characteristics that
affect management.

Soils on uplands

The six associations in this group make up about 78
percent of the county. The well drained to very poorly



drained soils formed mainly in glacial till that has a
medium or high content of lime. In one association the
soils formed in glacial outwash. The nearly level to very
steep soils are on broad flats and dissected undulating
areas along drainageways. Farming is the main land use.
Seasconal wetness, ponding, slow or moderately slow
permeability, slope, and the hazard of erosion are the
main land-use limitations.

1. Kokomo-Crosby-Miamian association

Nearly level to sloping, very poorly drained, somewhat
poorly drained, and well drained soifs formed in medium
textured and moderately fine textured glacial till

This association consists of broad flats with depres-
sions, low knolls, and rises. Elevation ranges from about
5 to 10 feet Steeper areas are along drainageways.
When freshly tilled, the soils have a striking pattern of
dark and light colors.

This association makes up about 37 percent of the
county. It is about 40 percent Kokomo soils, 30 percent
Crosby soils, 20 percent Miamian soils, and 10 percent
soils of minor extent.

Kokomo soils are in low positions on flats and in
depressions. They are nearly ievel, very poorly drained,
and moderately slowly permeahble. These soils have a
surface layer of silty clay loam and high available water
capacity. They have a seasonal high water table near
the surface and are subject to ponding.

Crosby soils are in intermediate positions on flais and
slight rises. They are nearly level and gently sloping,
somewhat poorly drained, and slowly permeable. These
soils have a surface layer of silt loam, moderate availa-
ble water capacity, and a seasonal high water table
between a depth of 12 and 36 inches.

Miamian soils are on low knolls, rises, and side slopes
along waterways. They are gently sloping and sloping,
well drained, and have moderately slow permeability.
These soils have a surface layer of siit loam or clay loam
and low available water capacity.

Of minor extent in this association are Lewisburg and
Celina soils on slight rises and foot slopes. Corwin soils
are on long, gentle slopes and at the heads of water-
ways. Narrow strips of Eel, Medway, Shoals, and Sloan
soils are on flood plains.

Most areas of this association are used for cash grain
crops. Some areas are used for small farm woodlots or
pasture. The potential for farming is high. The potential
for development of building sites and sanitary facilities is
low on the Kokomo and Crosby soils and medium to
high on the Miamian soils. The potential for recreational
uses is low on the Kokomo soils and medium on the
Crosby and Lewisburg soils.

Soil wetness, slow or moderately slow permeability,
low strength, and the hazard of erosion are the main
limitations for land use on the Miamian and Crosby soils,
Surface and subsurface drains help improve drainage.
Maintaining tilth is also a management concern. The

SOIL SURVEY

Miamian soils are better suited to buildings than the
Kokomo and Crosby soils.

2. Crosby-Kokomo-Ceilina association

Nearly level and gently sloping, somewhat poorly
drained, very poorly drained, and moderately well
drained soils formed in medium textured and moderately
fine textured glacial il

This association consists of broad flats with depres-
sions, knolls, and ridges. Elevation ranges from about 5
to 15 feet. When freshly tilled, the soils have a striking
pattern of light and dark colors. (fig. 3).

This association makes up about 5 percent of the
county. It is about 45 percent Crosby soils, 25 percent
Kokomo soils, 15 percent Celina soils, and 15 percent
soils of minor extent. -

Crosby soils are on flats, low knolls, and ridges. They
are nearly level and gently sloping, somewhat poorly
drained, and slowly permeable. These soils have a sur-
face layer of silt loam, moderate available water capac-
ity, and a seasonal high waier table between a depth of
12 and 36 inches.

Kokomo soils are in depressions and along waterways.
They are nearly level, very poorly drained, and moderate-
ly slowly permeable. These soils have a surface layer of
silty clay loam and high available water capacity. They

Figure 3—Crosby-Kokomo-Celina association. Light colared areas
are Crosby and Celina soils. Dark colored areas are Kokomo soils.
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have a seasonal high water table near the surface and
are subject to ponding.

Celina soils are on flais, low knolls, ridges, and side
slopes along waterways. They are nearly level and gently
sloping and moderately well drained. These soils have
moderately slow permeability and a seasonal high water
table beiween a depth of 18 and 36 inches. They have a
surface layer of silt loam and moderate available water
capacity.

Of minor extent in this association are Kendallville and
Miamian soils on knolls, ridges, and side slopes. Narrow
strips of Eel, Shoals, Genesee, and Sloan soils are on
flood plains.

Most areas of this association are used for cash grain
crops. A few areas are used for specialty crops. Some
areas have residential, commercial, and other uses. The
potential for farming is high. The potential for develop-
ment of building sites and sanitary facilities is low on the
Crosby and Kokomo soils and medium on the Celina
soils. The potential for recreational uses is medium on
the Crosby and Celina soils and poor on the Kokomo
soils.

Seasonal wetness, sfow or moderately slow permeabil-
ity, low strength, and the hazard of erosion are the main
limitations for land use on the Crosby and Celina soils.
Surface and subsurface drains help improve drainage.
The Celina soils are better suited to buildings than the
Kokomo or Crosby soils. Sanitary facilities need to be
connected to central sewers and treatment facilities.

3. Miamian-Lewisburg association

Nearly level to very steep, well drained and moderately
well drained soils formed in medium textured glacial 1l

This association is in dissected areas on side slopes
of valleys, in drainageways, on knoils, and on narrow to
broad ridges. Elevation ranges from 10 to 60 feet.

This association makes up about 9 percent of the
county. It is about 45 percent Miamian soils, 35 percent
Lewisburg soils, and 20 percent soils of minor extent.

Miamian soils are on high knolls and sides of ridges
and valleys. They are nearly level to very steep and are
well drained. These soils have moderately slow perme-
ability, moderate to low available water capacity, and a
surface layer of silt loam or clay loam. Lewisburg soils
are in a complex pattern with Miamian soils on broad
ridgetops and low knolis. They are nearly level and
gently sloping and moderately well drained. These soils
have moderate or moderately slow permeability in the
subsoil and slow permeability in the substratum. They
have a surface layer of siit loam, moderate available
water capacity, and a seasonal high water table between
a depth of 24 and 48 inches.

Of minor extent in this association are the steep and
very steep Hennepin soils and sloping to very steep
Cana Variant soils on sides of ridges and valleys.
Crosby, Corwin, and Celina soils are on broad ridges and
near the heads of drainageways.

Most areas of this association are used for cropland,
pasture, and woodland. The nearly level and gently slop-
ing soils have high potential for cropland and medium or
high potential for most building sites, sanitary facilities,
and recreational uses. The moderately steep to very
steep soils have low potential for these uses.

Slopes and the hazard of erosion are the main limita-
tions for use. Tilth is a problem on some Miamian soils
that have a clay loam surface layer. These soils have a
narrower range of moisture content for good workability
than the Miamian soils that have a surface layer of silt
loam. Some scenic building sites are in this association.
The moderately slow or slow permeability is a severe
limitation for septic tank absorption fields. Plant cover
needs to be maintained on the site during construction.

4. Miamian-Kendallville-Eldean association

Nearly level lo sloping, well drained soils formed in
medium textured glacial tilf and moderately fine to coarse
textured glacial outwash

This association consists of broad, gently rolling,
convex ridgetops with knolls and short, uneven side
slopes. Elevation ranges from 5 to 30 feet. Some steep-
er areas are along drainageways and in hummocky
areas. :

This association makes up about 10 percent of the
county. It is about 35 percent Miamian soils, 25 percent
Kendallville soils, 15 percent Eldean soils, and 25 per-
cent soils of minor extent.

Kendallville soils are mainly in an intermediate position
between Miamian soils in areas with uniform slopes and

‘Eldean soils along waterways in hummocky areas with

short, uneven slopes. These soils are well drained and
nearly level to sloping. Miamian soils have moderately
slow permeability and a surface layer of silt loam or clay
ioam. They have moderate to low available water capac-
ity. Kendallville soils have moderately siow permeability
and a surface layer of siit loam. They have moderate
available water capacity. Eldean soils have moderate or
moderately slow permeability in the subsoil and rapid or
very rapid permeability in the substratum. They have low
or moderate available water capacity and a surface layer
of loam or gravelly loam,

Of minor extent in this association are Celina and
Crosby soils on slight rises, knolls, and flats in areas that
have fairly uniform slopes. Casco, Ockley, and Princeton
soils are intermingled with Eldean soils in the better
drained positions and with Westland soils in depressions.

Most areas of this association are used for farming.
Potential for cultivated crops, building sites, and recre-
ational uses is medium or high.

These soils are well suited to cultivated crops, hay,
and pasture. Slopes, the hazard of erosion, and seepage
in the Eldean soils are the main limitations for use. Tilth
is a problem on the sloping Miamian soils that have a
surface layer of clay loam. These soils have a narrower
range of moisture content for good workability. The Mia-



mian and Kendallviile soils are better suited to most
sanitary facilities than the Eldean soils. Movement of
effluent through the rapidly or very rapidly permeable
sand and gravel in the substratum of the Eldean soils is
a possible poliution hazard to underground water sup-
plies.

5. Miamian-Celina-Crosby association

Nearly level to moderately steep, well drained, moderate-
ly well drained, and somewhat poorly drained soils
formed in medium texiured and moderately fine fextured
glacial tilf -

This association consists of moderately broad ridges
and undulating areas that have occasional broad flats
and dissected areas along drainageways. Elevation
ranges from 20 to 60 feet.

This association makes up about 13 pergent of the
county. it is about 35 percent Miamian soils, 20 percent
Celina soils, 15 percent Crosby soils, and 30 percent
soils of minor extent.

SOH. SURVEY

Miamian soils are on high knolls and sides of ridges
and valleys. They are well drained and gently sloping to
moderately steep. These soils have moderately slow per-
meability, moderate to low available water capacity, and
a surface layer of silt loam or clay loam. Celina and
Crosby soils are on broad ridgetops, foot slopes, and low
knolls and in undulating areas (fig. 4). Celina soils are
nearly level and gently sloping and moderately well
drained. They have moderately slow permeability and a
seasonal high water table between a depth of 18 and 36
inches. These soils have a surface layer of silt loam and
moderate available water capacity. Crosby soils are
nearly level and gently sioping, somewhat poorly
drained, and slowly permeable. They have a surface
layer of silt ioam, moderate available water capacity, and
a seasonal high water table between a depth of 12 and
36 inches.

Of minor extent in this association are Kokomo soils in
depressions and along small waterways, Corwin soils at
the heads of waterways and on foot slopes, and Kendall-

ville soils on complex slopes and along drainageways.

Figure 4.—Typical landscape of Miamian-Celina-Crosby association. Miamian soils are on higher knoils and side slopes. Celina and Crosby
soils are on broad ridgetops, on foot slopes, and in undulating areas.
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Loudonville and Celina Variant soils are on bedrock-
controlled landforms, and Eel, Shoals, Genesee, and
Sloan soils are on narrow flood plains.

Most areas of this association are used for farming.
Cash grain crops and livestock are the main enterprises.
The nearly level and gently sloping soils have high po-
tential for cultivated crops, pasture, and hay. The moder-
ately steep soils have low potential for cultivated crops.
The nearly level and gently sloping Miamian and Celina
soils have better potential for development of building
sites, sanitary facilities, and recreational uses than the
Croshby soils.

The hazard of erosion, seasonal wetness, and slow or
moderately slow permeability are the main limitations for
use. Tilth is a problem on some Miamian soils that have
a clay loam surface layer. These soils have a narrower
range of moisture content for good workability. Using
crop rotation, minimizing tillage, and planting cover crops
are good management methods. Artificial drainage is
needed in the Crosby soils. Plant cover needs to be
maintained on the site during construction.

6. Cardington-Alexandria association

Gently sloping to very steep, moderately well drained
and well drained soils formed in medium textured and
moderately fine textured glacial till

This association consists of gently rolling hills and
valleys with some broad, undulating ridge crests. Eleva-
tion ranges from 20 fo 120 feet.

This association makes up about 4 percent of the
county. It is about 40 percent Cardington soils, 30 per-
cent Alexandria soils, and 30 percent soils of minor
extent.

The Cardington soils are on knolls and ridges. Thay
are moderately well drained, gently sloping and sloping
soils that have a seasonal high water table between a
depth of 24 and 36 inches. The Alexandria soils are on
hilisides and side slopes along drainageways. They are
well drained and gentiy sloping to very steep. Both the
Cardington soils and the Alexandria soils have moderate-
ly slow permeability. They have a surface layer of silt
loam and moderate available water capacity.

Of minor extent in this association are Bennington
soils on flats and slight rises, Corwin soils on foot slopes
and at the heads of some drainageways, and Loudonviile
soils on side slopes along streams. Eel, Shoals, Sloan,
and Genesee soils are on narrow flood plains.

Most of this association is used for cropland, pasture,
and woodland. The main enterprises are cash grain and
livestock farming. The gently sloping and sloping soils
have medium to high potential for cuitivated crops and
development of building sites. These soils have high
potential for hay and pasture and medium or low poten-
tial for sanitary facilities. The moderately steep to very
steep soils have high potential for woodland and for
woodland witdlife habitat.

Slope, moderately slow permeability, and the seasonal
wetness of the Cardington soils are the main limitations

for use. Minimizing tillage, planting cover crops, and
using crop rotation are good management methods. The
gently sloping and sloping Alexandria soils are beiter
suited to buildings than the Cardington soils. Plant cover
needs to be maintained on the site during construction.
Artificial drainage is needed in the wetter soils.

Soils on stream terraces, outwash piains,
and flood plains

The two associations in this group make up about 22
percent of the county. The well drained and very poorly
drained soils formed in glacial outwash and alluvium on
relatively broad, flat to undulating stream terraces,
outwash plains, and flood plains. Narrow strips of sloping
soils are on slope breaks beiween terrace levels and
between terraces and flood plains. A few hummocky
areas are on oulwash terraces. The soils are used
mainly for farming. Fiooding, the hazard of erosion and
seepage, moderately siow permeability, wetness, and
ponding are the main limitations for land use.

7. Eldean-Genesee-Warsaw association

Nearly level to sioping, well drained soils formed in mod-
grately fine fexiured to coarse textured glacial outwash
and alluvium

This association consists of broad, flat fo undulating
stream terraces, outwash plains, and flood plains. Short,
rather steep slope hreaks are between flood plains and
ferraces and between terrace levels. Elevation ranges
from 5 {0 30 feet.

This association makes up about 18 percent of the
county. It is about 20 percent Eldean soils, 15 percent
Genesees soils, 10 percent Warsaw soils, and 55 percent
soils of minor extent.

Eldean and Warsaw soils are on broad fiats, slight
rises, and slope breaks on stream terraces. The Gene-
see soils are on broad flats on flood plains. All of these
soils are well drained. Eldean soils are nearly level to
sloping. They have moderate or moderately slow perme-
ability in the subsoil and rapid or very rapid permeability
in the substratum. These soils have a surface layer of
gravelly loam or loam and low or moderate available
water capacity. Genesee soils are nearly level, moder-
ately permeable, and occasionally flooded. They have a
surface layer of silt loam and high available water capac-
ity. Warsaw soils are nearly level and gently sloping.
They have moderate permeability over very rapid perme-
ability. They have a surface layer of loam and fow or
moderate available water capacity.

Of minor extent in this association are Ockiey, Wea,
Tippecanoe, and Westland soils on stream terraces and
Slto_nelick, Medway, Eel, Ross, and Sloan soils on flood
plains.

Most areas of this association are used for cultivated
crops, specialty crops, and nursery stock. Some of the
specialty crops are sweet corn, tomatoes, and melons.



Potential is high for cultivated crops, pasiure, and hay.
The Eldean and Warsaw soils have high potential for
development of building sites and most recreational
uses. Genesee soils have low potential for development
of building sites and some recreational uses.

This association is well suited to corn, soybeans, hay,
pasture, and specially crops. Droughtiness and the
hazard of erosion on Eldean and Warsaw soils and the
hazard of flooding on Genesee soils are the main man-
agement concerns. The nearly level and gently sloping
soils are well suited to irrigation. The Warsaw and
Eldean soils are well suited to planting and grazing early
in spring. They are good for building sites; however,
there is a possible hazard of poliution to underground
water supplies if the soils are used for sanitary facilities.
These soils are also good sources of sand and gravel.

8. Waestland association

Nearly level, very poorly drained soils formed in moder-
ately fine fextured to moderately coarse textured glacial
outwash and alluvium

This association consists of flat to depressional areas
on stream terraces and outwash piains. Elevation ranges
from 2 {o 8 feet.

This association makes up about 4 percent of the
county. Mt is about 40 percent Westland soils and 60
percent soils of minor extent.

Westland soils are nearly leve! and very poorly drained
and have a surface layer of silty clay loam. They have
moderately slow permeability in the subsoil and very
rapid permeability in the substratum. These soils have a
seasonal high water table near the surface and are sub-
ject to ponding. They have high available water capacity.

Of minor extent in this association are Montgomery
and Patton soils that formed in lake bed sediment and
Linwood and Carlisle soils that formed in organic materi-
als in depressions. Sleeth, Tippecanoe, Algiers, and
Thackery soils are on stream terraces and outwash
plains, and Sioan and Algiers soils are on narrow flood
plains.

Most areas of this association are used for cash grain
crops. A few wet, undrained areas are used for pasture
and for wetland wildlife habitat. Potentiai for cuitivated
crops, hay, pasture, and trees is high. Potential is low for
development of building sites, sanitary facilities, and rec-
reational uses.

if artificially drained, this association is well suited to
corn, soybeans, smail grain, and grasses and legumes
for hay and pasture. Most areas used for cropland have
subsurface drains and open ditches. Seasonal wetness,
ponding, seepage, and moderately slow permeability are
severe limitations for development of building sites, sani-
tary facilities, and recreational uses.

S0IL SURVEY

Soil maps for detailed planning

The map units on the detailed soil maps at the back of
this survey represent the soils in the survey area. The
map unit descriptions in this section, along with the soil
maps, can be used to determine the suitability and po-
tential of a soil for specific uses. They also can be used
to plan the management needed for those uses. More
information on each map unit, or soil, is given under
“Use and management of the soils.”

Each map unit on the detailed soil maps represents an
area on the landscape and consists of one or more soils
for which the unit is named.

A symbol identifying the soil precedes the map unit
name in the soil descriptions. Each description includes
general facts about the soil, a brief description of the soil
profile, and a listing of the principal hazards and limita-
fions to be considered in planning management.

Soils that have profiles that are almost alike make up
a soil series. Except for differences in texture of the
surface layer or of the underlying material, all the soiis of
a series have major horizons that are similar in composi-
tion, thickness, and arrangement.

Soils of one series can differ in texture of the surface
layer or of the underlying material. They also can differ in
slope, stoniness, salinity, wetness, degree of erosion,
and other characteristics that affect their use. On the
basis of such differences, a soil series is divided into so#
phases. Most of the areas shown on the detailed soil
maps are phases of soil series. The name of a soil
phase commonly indicates a feature that affecis use or
management. For example, Eldean loam, 2 to 6 percent
slopes, is one of several phases in the Eldean series.

Some map units are made up of two or more major
soils. These map units are called soil complexes. A soif
complex consists of two or more soils in such an intri-
cate pattern or in such small areas that they cannot be
shown separately on the soil maps. The pattern and
proportion of the soils are somewhat similar in all areas.
Casco-Kendallville complex, 12 to 18 percent slopes is
an example.

Most map units include small scattered areas of soils
other than those for which the map unit is named. Some
of these included soils have properties that differ sub-
stantially from those of the major soil or soils. Such
differences could significantly affect use and manage-
ment of the soils in the map unit. The included scils are
identified in each map unit description. Some small areas
of strongly contrasting soils are identified by a special
symbol on the soil maps.

This survey includes misceflaneous areas. Such areas
have littte or no soil material and support little or no
vegetation. Pits, gravel is an example. Miscellaneous
areas are shown on the soil maps. Some that are too
small to be shown are identified by a special symbol on
the soil maps.

Table 4 gives the acreage and proportionate extent of
each map unit. Other tables (see “Summary of tables”)
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give properties of the soils and the limitations, capabili-
ties, and potentials for many uses. The Glossary defines
many of the terms used in describing the soils.

AdB2—Alexandria silt loam, 2 to 6 percent slopes,
eroded. This deep, gently sloping, well drained soil is
mainly on convex ridgetops. Erosion has removed part of
the original surface layer. Most areas are long and
narrow or irregular in shape and are 3 to 40 acres.

Typically, the surface layer is dark grayish brown, fri-
able silt loam about 7 inches thick. The subsoil is about
35 inches thick. it is yellowish brown and brown, firm
silty clay loam in the upper part and mottled, yellowish
brown and brown, firm clay loam in the lower part. The
substratum to a depth of about 60 inches is mottled,
yeliowish brown, firm loam and clay loam glacial till.

included with this soil in mapping are narrow strips of
the very poorly drained Kokomeo soils in depressions and
along waterways. Also included are small areas of the
somewhat poorly drained Bennington scils on the lower
parts of slopes and in flatter areas. The included soils
make up about 10 percent of most areas.

Permeability is moderately slow, and runoff is medium.
The root zone is moderately deep to compact giacial till.
Available water capacity and organic matter content are
moderate. Tilth is good. Reaction in the subsoil is very
strongly acid to medium acid in the upper part and
medium acid to mildly alkaline in the lower part. The
shrink-swell potential in the subsocil is moderate.

Most areas are used for farmland. This soil has high
potential for cultivated crops, pasture, hay, development
of building sites, and recreational uses. It has medium to
high potential for most sanitary facilities.

This soil is suited to row crops and small grain. The
hazard of erosion is the main limitation for row crops.
The surface layer crusts after hard rains. Minimum tillage
and use of cover crops and grassed waterways help
reduce s0il loss. Incorporating crop residue or other or-
ganic matter into the surface layer helps improve tilth,
increase the rate of water infiltration, and reduce crust-
ing.

The use of this soil for pasture or hay helps control
erosion. Overgrazing or grazing when the scil is wet
causes surface compaction, excessive runoff, and poor
tith. Rotation of pasture and restricted use during wet
pericds help keep the pasture and soil in good condition.

This soil is well suited to trees and shrubs. Native
hardwoods are in a few small areas. Seedlings grow well
if competing vegetation is controlied or removed by cut-
ting, spraying, girdling, or mowing.

This soil is suited to building sites and some sanitary
facilities, if proper design and instailation procedures are
used. Maintaining soil cover helps reduce runoff and
erosion during construction. Use of a suitable base mate-
ria! helps improve local roads. Increasing the size of the
absorption area helps overcome the moderately slow
permeability that limits the performance of septic tank
absorption fields.

This scil is in capability subclass lle and woodland
suitability subclass 2o.

AdC2—Alexandria silt loam, 6 to 12 percent
slopes, eroded. This deep, sloping, well drained soil is
mainly on side slopes along waterways. Erosion has re-
moved part of the original surface layer. Tillage has
mixed subsoil material with a higher clay content and
more coarse fragments into the present surface layer.
Most areas are long and narrow or irregutar in shape and
are 6 1o 24 acres.

Typically, the surface layer is brown, friable silt loam
about 7 inches thick. The subsoil is about 35 inches
thick. It is yellowish brown and brown, friable silt loam
and firm silty clay loam in the upper part; brown, firm
clay in the next part; and motiled, yellowish brown, firm
clay loam in the lower part. The substratum to a depth of
about 60 inches is yellowish brown, firm loam and clay
loam.

included with this soil in mapping are narrow strips of
the somewhat poorly drained Bennington soils on foot
slopes and small areas of severely eroded soils that
have a thinner subsoil and a silty clay loam or clay loam
surface layer on back slopes. Also included are the mod-
erately deep Loudonville soils at the base of slopes and
in dissected areas along drainageways. The included
s0ils make up 5 to 10 percent of most areas.

Permeability is moderately slow, and runoff is rapid.
The root zone is mainly moderately deep to compact
glacial till. Available water capacity is moderate, and or-
ganic matter content is moderately low. Tilth is good.
Reaction in the subsoil is very strongly acid to medium
acid in the upper part and medium acid to mildly alkaline
in the lower part. The shrink-swell potential in the subsoii
is moderate.

Most areas of this soil are used for farmland. Some
areas are used for woodland. This soil has medium po-
tential for cultivated crops and high potential for hay,
pasture, and trees. It has medium potential for most
building sites, recreational uses, and sanitary facilities.

This soil is suited to row crops and small grain. The
hazard of erosion is severe in cultivated areas. Including
grasses and legumes in the cropping system heips con-
trol erosion. The surface layer crusts after hard rains. If
plowed when wet and sticky, the soil is cloddy. Minimum
tillage and use of cover crops and grassed waterways
help reduce runoff and soil loss. incorporating crop resi-
due or other organic matter into the surface layer helps
maintain tilth, increase the rate of water infiltration, and
reduce crusting.

This sol is suited to pasture and hay. Surface compac-
tion, poor tilth, reduced growth, and increased runoff
result from overgrazing or grazing when the soil is wet.
Proper stocking rates, selection of plants, rotation of
pasture, timely deferment of grazing, and control of
weeds help keep the pasture and soil in good condition.

This soil is well suited to trees and shrubs. Seedlings
grow well if competing vegetation is controlied or re-
moved by cutting, spraying, girdling, or mowing.
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This soil is suited fo building sites and sanitary facili-
ties if proper design and installation procedures are
used. Slope, moderately slow permeability, low strength,
and moderate shrink-swell potential are the main limita-
tions. Maintaining soil cover heips reduce runoff and
erosion during construction. increasing the size of the
absorption area helps improve septic tank absorption
fields. Leach lines should be installed on the contour to
reduce seepage. Use of a suitable base material helps
improve local roads. This soil is suitable for pond en-
bankments.

This soil is in capability subclass llle and woodland
suitability subclass 2o.

AdD2—Alexandria silt loam, 12 to 18 percent
slopes, eroded. This deep, moderately steep, well
drained soil is on hillsides and on side slopes along
drainageways. Erosion has removed part of the original
surface layer. Tillage has mixed subsoil material with a
higher clay content and more coarse fragments into the
present surface layer. Most areas are long and narrow or
irregular in shape and are 5 to 25 acres.

Typically, the surface iayer is brown, friable silt loam
about 7 inches thick. The subsgil to a depth of about 38
inches is dark yellowish brown and yellowish brown, firm
silty clay loam and clay loam. The substratum to a depth
of about 60 inches is yellowish brown, firm loam and clay
loam glacial till.

Included with this soil in mapping are narrow strips of
the moderately deep Loudonville soils and outcroppings
of shale hedrock at the base of slopes and in dissected
areas along drainageways. Also included are small areas
of severely eroded soils on back slopes that have a
thinner subsoil and a silty clay loam or clay loam surface
layer. The included soils make up less than 5 percent of
most areas.

Permeability is moderately slow, and runoff is very
rapid. The root zone is mainly moderately deep fo com-
pact glacial till. Available water capacity is moderate, and
organic matter content is moderately low. Tilth is good.
Reaction in the subscil is very strongly acid to medium
acid in the upper part and medium acid to mildly alkaline
in the lower part. The shrink-swell potential in the subsoil
is moderate.

Most areas of this soil are used for permanent pasture
and wooedland. This soil has low potential for cultivated
crops and medium to high potential for pasture. 1t has
low potential for most building sites, sanitary facilities,
and recreational uses.

Slope and the severe hazard of erosion are limitations
for cultivated crops. Row crops can be grown if erosion
is controlled and good management is applied. The soil
is cloddy, if it is plowed when sticky and wet. It puddles
and crusts easily. Minimum tillage, cover crops, and
grassed waterways help reduce runoff and soil loss. In-
corporating crop residue or other organic matter into the
surface layer helps improve tilth and ferility, increase the
rate of water infiltration, and reduce crusting.

SOIL SURVEY

The use of this soil for pasture also helps control
erosion. Overgrazing or grazing when the soil is wet
causes surface compaction, excessive runoff, and poor
tith. Reseeding can be done by cover crops, companion
crops, or by the trash-mulch or no-iill seeding methods.

This soil is well suited to frees and shrubs. Slope limits
the use of equipment. Seediings grow well if competing
vegetation is controlied or removed by cutting, spraying,
girdling, or mowing. Logging roads and skid trails shouid
be protected against erosion and established across the
slope. This soii has good potential for woodland wildlife
habitat.

Slope, moderately siow permeability, and low strength
are severe limitations for development of building sites,
sanitary facilities, and recreational uses. Proper design
and installation procedures help overcome the slope.
Plant cover needs to be maintained on the site during
construction to reduce the hazard of erosion. Trails in
recreational areas need to be laid out on the contour
and protected against erosion.

This solf is in capability subclass Ve and woodland
suitability subclass 2r.

AdE--Alexandria silt loam, 18 to 35 percent slopes.
This deep, steep and very steep, well drained soil is on
hilisides and on side slopes along well defined water-
ways. Most areas are long and narrow or irregular in
shape and are 3 to 8 acres.

Typically, the surface layer is dark grayish brown, fri-
able silt loam about 8 inches thick. The subsoil is about
24 inches thick. It is dark yellowish brown, firm silty clay
foam in the upper part and yellowish brown, firm silty
clay loam and clay loam in the lower part. The substra-
tum to a depth of about 60 inches is brown, firm, clay
loam glacial till.

Included with this soil in mapping are narrow strips of
the moderately deep Loudonville soils and outcroppings
of sandstone and shale bedrock at the base of siopes
and along dissected drainageways. Also included are
small areas of severely eroded soils on back slopes that
have a thinner subsoil and a silty clay loam or clay loam
surface layer. The included soils make up 5 to 10 per-
cent of most areas.

Permeability is moderately slow, and runoff is very
rapid. The root zone is moderately deep to compact
glacial till. Available water capacity is moderate, and or-
ganic matter content is moderately low. Tilth is good.
Reaction in the subsoil is very strongly acid to medium
acid in the upper part and medium acid to mildly alkaline
in the lower part. The shrink-swell potential in the subsoil
is moderate.

Most areas of this soil are used for woodland. A few
areas are used for permanent pasture. This soil has low
potential for cultivated crops and medium or low poten-
tial for pasture. It has low potential for most building
sites, sanitary facilities, and recreational uses. This soil
Eag high potential for woodland and woodland wildlife

abitat.
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This soil is too steep for cultivated crops. A few areas
that have 18 to 25 percent slopes can be used for
permanent pasiure of grasses and legumes. If pasture is
reseeded, the hazard of erosion is severe uniess ade-
guate plant cover is maintained. The no-till seeding
method reduces the risk of erosion. Grazing should be
regulated to maintain enough vegetation to control ero-
sion. The growth of pasture plants is limited during dry
periods in summer.

This soil is suited to trees and shrubs. Slope limits the
use of equipment. Seedlings grow well if competing
vegetation is controlled or removed by cutting, spraying,
or girdling. Logging roads and skid trails should be con-
structed on the contour to protect against erosion.

Slope, moderately slow permeability, and low strength
are severe limitations for buildings, sanitary facilities, and
most recreational uses. Plant cover should be main-
tained on the site during construction. Trails in recre-
ational areas should be iaid out on the contour and
protected against erosion.

This soil is in capability subclass Vle and woodland
suitability subclass 2r.

Ag—Algiers silt loam. This deep, nearly level, some-
what poorly drained soil is on flood plains, terraces, and
in upland deprassions. It has recent alluvium over an
older soil that has a darker colored surface layer. This
soil is frequently flooded for very brief periods in winter
and spring from streambank overflow or runoff from ad-
jacent higher lying soils. Slope is 0 to 2 percent. Most
areas are 2 fo 80 acres.

Typicaily, this soil has a layer of dark grayish brown,
friable silt loam about 22 inches thick over an older,
buried soil. The buried soil has a surface layer of black,
firm silty clay loam about 13 inches thick. The buried
subsoil is about 27 inches thick. It is dark gray, firm silty
clay loam in the upper part and mottled, yellowish brown,
firm clay loam in the lower part. The substratum to a
depth of about 72 inches is motiled, yellowish brown,
firm ciay loam.

Included with this soil in mapping are small areas of
the very poorly drained Sloan soils in depressions and
the moderately well drained Eel soils in slightly higher
positions on flood plains. Also included along waterways
are small areas of the very poorly drained Kokomo soils
on uplands and the very poorly drained Westland soils
on terraces. The included soils make up about 20 per-
cent of most areas.

A seasonal high water table is near the surface in
winter, spring, and other extended wet periods. Perme-
ability is moderate, and runoff is very siow. The root
zone is deep. Available water capacity is high, and or-
ganic matter content is moderate. The surface layer is
easily tifled through a fairly wide range in moisture con-
tent. Reaction in the root zone is mainly neutral or mildly
alkaline.

Maost of the acreage is used for farmland. This soil has
high potential for cultivated crops and woodland and low
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potential for development of building sites, sanitary facili-
ties, and most recreational uses.

The major limitations for farming are seasonal wetness
and flooding. Wetness and flooding delay planting and
limit the choice of crops. Undrained areas can be used
for hay and pasture. Maintaining soil tilth and desirable
forage stands is difficult unless the soil is drained and
grazing is controlled. Drained areas are suited to cultivat-
ed crops. Open ditches and subsurface drains help lower
the water iable. Diversions on adjacent soils intercept
runoff and reduce wetness and siltation. Planting cover

~ crops, incorporating crop residue, rotating crops, and till-

ing at proper moisture levels improve tilth, reduce crust-
ing, and increase organic matter content.

Undrained areas of this soil are suited to woodland
and vegetation for wildlife habitat. Species that are toler-
ant of some wetness should be selected for reforesta-
tion. Spraying, mowing, and disking help reduce plant
competition. Harvesting equipment is limited during wet
seasons.

The seasonal high water table and hazard of flooding
are severe limitations for building sites and sanitary facili-
ties. This soil has potential for such recreational uses as
hiking during the drier part of the year. Diking to control
flooding is difficult. Local roads can be improved by use
of fill and a suitable base material from outside the
areas.

This soil is in capability sublcass llw and woodland
suitability subclass 20.

BnA—Bennington silt loam, 0 to 2 percent slopes.
This deep, nearly level, somewhat poorly drained soil is
on broad flats and in slightly concave areas on broad
ridgetops. Most areas are irregular in shape. Areas are
commonly 3 to 16 acres, but some range to 50 acres.

Typically, the surface layer is dark grayish brown, fri-
able silt loam about 9 inches thick. The subsurface layer
is mottled, grayish brown, friable silt loam about 6 inches
thick. The subsoil is mottled, yellowish brown and is
about 29 inches thick. It is friable, silty clay loam in the
upper part; firm silty clay in the middle part; and firm clay
foam in the lower part. The substratum to a depth of
about 60 inches is mottled, brown, firm clay ioam and
loam glacial tili.

Included with this soil in mapping are moderately well
drained Corwin soils at the heads of waterways and very
poorly drained Kokomo soils in depressions and along
waterways. The included soils make up 5 to 10 percent
of most areas.

A perched seasonal high water table is near the sur-
face in winter, spring, and other extended wet periods.
Permeability and runoff are slow. The root zone is mainly
moderately deep to compact glacial till. Available water
capacity and organic matter content are moderate. Tilth
is good. Reaction in the subsoil ranges from very strong-
ly acid in the upper part to mildly alkaline in the lower
part. The shrink-swell potential in the subsoil is moder-
ate.
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Most of the acreage is used for farmland. Drained
areas have high potential for cultivated crops, hay, and
pasture. This soil has low potential for most building
sites and sanitary facilities. It has medium potential for
most recreational uses.

This soil is suited to row crops and small grain. Wet-
ness delays planting and limits the choice of crops. Sur-
face drains and land smoothing help remove surface
water. Subsurface drains help lower the seasonal high
water table. Tilling or harvesting when this soil is wet
causes compaction. Minimum tillage, incorporating crop
residue or other organic matter into the surface layer,
and tilling at the proper moisture level improve tilth and
fortility, increase the rate of water infiliration, and reduce
crusting.

This scil is not well suited to grazing early in spring.
Overgrazing or grazing when the soil is wet causes sur-
face compaction and poor tilth.

This soil is well suited to trees and shrubs that tolerate
some wetness. A few areas produce native hardwoods.
Seedlings of adapted species grow well if competing
vegetation is controlled or removed by cutting, spraying,
girdling, or mowing.

Slow permeability, seasonal wetness, and low strength
are severe limitations for buildings, sanitary facilities, and
most recreational uses. Building sites should be lands-
caped for good surface drainage away from the founda-
tions. Artificial drainage and use of a suitabie base mate-
rial improve local roads.

This soil is in capability subclass Hw and woodland
suitability subciass 20.

BnB—Bennington silt loam, 2 to 6 percent slopes.
This deep, gently sloping, somewhat poorly drained soil
is on foot slopes, low knolls, and at the heads of water-
ways. Most areas are long and narrow or irregular in
shape and are 5 to 20 acres.

Typically, the surface layer is dark grayish brown, fri-
able silt loam about 8 inches thick. The subscil is about
28 inches thick. it is mottled, yellowish brown, firm silty
clay loam and silty clay in the upper part and mottled,
brown, firm clay loam in the lower part. The substratum
to a depth of about 60 inches is mottied, brown, firm,
clay loam and loam glacial tifl.

included with this soil in mapping are very poorly
drained Kokemo soils in depressions and in narrow strips
along waterways. The included soils make up 5 to 10
percent of most areas. :

A perched seasonal high water table is near the sur-
face in winter, spring, and other extended wet periods.
Permeability is slow, and runoff is medium. The root
zone is moderately deep fo compact glacial tilt. Available
water capacity and organic matter content are moderate.
Tilth is good. Reaction in the subsoil ranges from very
strongly acid in the upper part to mildly alkaline in the
lower part. The shrink-swell potential in the subsoil is
moderate.

Most of the acreage is used for farmland. Drained
areas have high potential for cultivated crops, hay, pas-

SOIL SURVEY

ture, and openland and woodiand wildlife habitat. This
soil has low potential for most building sites and sanitary
facilities. It has medium potential for most recreational
uses.

This soil is suited to row crops and small grain. Wet-
ness, surface crusting, and control of erosion are main
management concerns. Subsurface drains help lower the
water table. Minimum tillage and incorporating crop resi-
due or other organic matfter into the surface layer im-
prove iilth and fertility, increase the rate of water infiltra-
tion, and reduce crusting. Leaving crop residue on the
surface in fall and not plowing until spring help protect
the soil against erosion.

This soil is well suited to pasture and hay. Overgrazing
or grazing when this soil is wet results in compaction of
the silt loam surface layer, poor tiith, and damage to
pasture plants.

This soil is well suited to trees and shrubs that tolerate
some wetness. A few areas produce native hardwoods.
Seedlings of adapted species grow well if competing
vegetation is controlled or removed by cutting, spraying,
girdling, or mowing.

The slow permeabilily, seasonal wetness, and low
strength of this soil are severe limitations for buildings
and sanitary facilities and are moderate limitations for
most recreational uses. Foundation drains and protective
exterior walil coatings help prevent wet basements. Artifi-
cial drainage and use of a suitable base material improve
local roads. Plant cover should be maintained on the site
during construction io reduce runoff and erosion.

This soil is in capability subclass lle and woodland
suitability subclass 2o0.

CaB—Cana Variant silt loam, 2 to 6 percent slopes.
This moderately deep, genily sloping, moderately well
drained soif is on convex ridgetops. Most areas are long
and narrow, but some are broad, oval, or irregular in
shape. Areas are mainly 3 to 15 acres.

Typically, the surface layer is dark grayish brown, fri-
able silt loam about 8 inches thick. The subsurface layer
is light yellowish brown, friable silt foam about 3 inches
thick. The subsoil is about 26 inches thick. it is brown
and yellowish brown, firm silly clay loam in the upper
part; mottied, yellowish brown, firm clay and silty clay in
the middle part; and motiled, strong brown, firm shaly
silty clay loam in the lower pari. Rippable shale bedrock
is at a depth of about 37 inches.

Included with this soil in mapping are small areas of
the somewhat poorly drained Crosby soils on foot
slopes. The included soils make up 5 to 10 percent of
most areas.

A seasonal high water table is perched between a
depth of 24 and 42 inches late in winter, in spring, and in
other extended wet periods. Permeability is siow, and
runoff is medium. The root zone is moderately deep to
shale bedrock. Available water capacity is low, and or-
ganic matter content is moderate. Tilth is good. Reaction
in the subsoil ranges from strongly acid to slightly acid in



PICKAWAY COUNTY, OHIO

the upper part of the subsoil and extremely acid or very
strongly acid in the lower part. The shrink-swell potential
is moderate.

Most of the acreage is used for cropland. Corn, soy-
beans, and small grain are the main crops. This soil has
high potential for cropland, pastureland, woodland, and
openland or woodland wildiife habitat. It has low or
medium potential for development of building sites and
sanitary faciiities. This soil has medium potential for most
recreational uses.

This soil is suited to row crops and small grain. The
hazard of erosion and low available water capacilty are
the main fimitations for cullivated crops. The surface
layer crusts and puddles after hard rains. Minimum til-
lage, planting cover crops, incorporating crop residue,
and using grassed waterways increase the rate of water
infiltration and reduce crusting and the hazard of erosion.
Subsurface drains are needed in the wetter soils.

The use of this soil for pasture or hay helps control
erosion. Overgrazing when this soii is wet causes sur-
face compagction, excessive runoff, and poor tilth. Rota-
tion of pasture and restrictive use during wet periods
help keep the pasture and soil in good condition.

This soil is well suited to trees and shrubs. Native
hardwoods are in a few small areas. Seedlings grow well
if competing vegetation is controiled or removed by cut-
ting, spraying, mowing, or girdling.

Rippable bedrock between a depth of 20 to 40 inches,
seasonal wetness, slow permeability, and low strength
are limitations for building sites, sanitary faciiities, and
recreational uses. This soil is better suited to houses
without basements than to houses with basements. Arti-
ficial drainage and use of a suitabie base material for
local roads help overcome the hazard of frost action and
low strength. Maintaining soil cover on building sites
during construction reduces the hazard of erosion.

This soil is in capability subclass lle and woodland
suitability subclass 20.

CaD—Cana Variant silt loam, 6 to 18 percent
slopes. This moderately deep, sloping and moderately
steep, moderately well drained soil is on ridgetops and
the lower part of convex side slopes. Most areas are
long and natrow or oval and are 3 to 15 acres.

Typically, the surface layer is brown, friable silt loam
about 6 inches thick. The subsoil is about 26 inches
thick. It is yellowish brown, firm siity clay loam in the
upper part and mottled, brown and yellowish brown, firm
silty clay and shaly silty clay loam in the lower part.
Rippable shale bedrock is at a depth of about 32 inches.

Included with this soil in mapping are small areas of
the well drained Miamian soils in concave positions on
the lower part of slopes. The included soils make up 5 to
10 percent of most areas.

A seasonal high water table is perched between a
depth of 24 and 42 inches late in winter, in spring, and in
other extended wet periods. Permeability is slow, and
runoff is rapid. The root zone is moderately deep to
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shale bedrock. Available water capacity is low, and or-
ganic matter content is moderately low. Tilth is good.
Reaction in the subsocil ranges from strongly acid to
slightly acid in the upper part and extremely acid or very
strongly acid in the lower part. The shrink-swell potential
is moderate.

Most of the acreage is used for pasture or woodland.
This soil has medium to low potential for cultivated crops
and medium to high potential for pasture. |11 has low
potential for most building sites and sanitary facilities and
medium potential for most recreational uses. Areas that
have 6 to 12 percent slopes have greater potential for
most uses than areas that have 12 to 18 percent slopes.

Siope and low available water capacity are limitations
for cultivated crops. If erosion is controlled, row crops
can be grown. The cropping system should include close
growing crops and grasses and legumes that provide
large amounts of crop residue. The steeper slopes cause
some problems in the operation of machinery and in the
installation of erosion-control methods. Minimum tillage,
planting cover crops, using grassed waterways, and till-
ing at a proper moisture level improve tilth, increase the
rate of water infiliration, and reduce the hazard of ero-
sion.

The use of this soil for pasture helps control erosion.”
Surface compaction, poor tiith, and increased runoff
result from overgrazing or grazing when this soil is wet.
Reseeding with cover crops, companion crops, or by the
tfrash-muich or no-till seeding methods reduces erosion.

This soil is well suited to trees. Native hardwoods are
in some areas. Spraying, mowing, or disking heips
reduce plant competition. Logging roads and skid trails
should be protected against erosion and established
across the slope. This soil has high potential for wood-
land wildlife habitat.

Rippable bedrock between a depth of 20 to 40 inches,
seasonal wetness, slope, slow permeability, and soil
strength are limitations for building sites, sanitary facili-
ties, and recreational uses. This soil is better suited to
houses without basements than to houses with base-
ments. Artificial drainage and use of a suitable base
material for local roads help overcome the hazard of
frost action and low strength. Plant cover should be
maintained on the site fo reduce erosion. Trails in recre-
ational areas should be protected against erosion and
laid out on the contour.

This soil is in capability subclass Ve and woodland
suitability subclass 2o.

CaF—Cana Variant silt loam, 18 to 50 percent
slopes. This moderately deep, steep and very steep,
moderately well drained soil is on sides of valleys and
ravines in dissected uplands. Most areas are long and
narrow and are 3 to 35 acres.

Typically, the surface layer is brown, friable silt ioam
about 4 inches thick. The subsoil is about 20 inches
thick. it is brown, firm silty clay loam in the upper part
and brown and yellowish brown, firm shaly siity clay and
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shaly silty clay loam in the lower part. Rippable shale
bedrock is at a depth of about 24 inches.

Included with this soil in mapping are areas of the
moderately well drained Celina Variant soiis in the east-
ern part of the county and narrow strips of the well
drained Miamian and Alexandria soils on the iower paris
of siopes.

A seasonal high water table is perched between a
depth of 24 and 42 inches during extended wet periods.
Permeability is slow, and runoff is very rapid. The root
zone is moderately deep to shale bedrock. Available
water capacity and organic matter content are low. Tilth
is good. Reaction in the subsoil ranges from strongly
acid to slightly acid in the upper part and is extremely
acid or very strongly acid in the lower part.

Most of the acreage is used for permanent vegetation.
Some areas that have less sloping soils are used for
farmiand. This soil has low potential for cultivated crops,
development of building sites, and sanitary facilities. it
has high potential for woodland and woodland wildlife
habitat. Areas that have 18 to 25 percent slopes have
medium potential for pasture.

Slope is a severe limitation for cultivated crops, but
areas that have 18 to 25 percent slopes are suited to
permanent pasture. The hazard of erosion is serious,
when adequate vegetative cover is not maintained. Re-
seeding pasture with cover crops, companion crops, or
by the trash-mulch or ne-till seeding methods reduces
erosion. Rotation of pasture and restricted use during
wet periods help keep the pasture and soil in good
condition.

This soil is suited to woodland. Slope limits the use of
logging and planting equipment. Logging roads and skid
traits should be protected against erosion and laid out on
the contour.

Steep and very steep slope, slow permeability, some
wetness, and bedrock at a depth of 20 to 40 inches are
severe limitations for buildings, sanitary facilities, and
recreational uses. Ptant cover should be maintained on
the site during construction to reduce the hazard of ero-
sion. Trails in recreational areas should be protectied
against erosion and established across the slope.

This soil is in capability subclass Vie and woodland
suitability subclass 2r.

CdB—Cardington silt ioam, 2 to 6 percent slopes.
This deep, gently sloping, moderately weil drained soil is
on long slopes and broad ridgetops. Most areas general-
ly are 10 to 80 acres but some areas range to 250
acres.

Typicaily, the surface layer is dark grayish brown, fri-
able silt Joam about 9 inches thick. The subsurface layer
is faintly motiled, pale brown, friable silt loam about 3
inches thick. The subsoil is about 21 inches thick. It is
yellowish brown, firm silty clay loam in the upper part
and mottled, dark yellowish brown and yellowish brown,
firm clay loam in the middle and lower parts. The sub-
stratum to a depth of about 60 inches is motiled, yeliow-
ish brown and brown, firm, clay loam and loam giaciat till.

SOIL SURVEY

Included with this soil in mapping are narrow strips of
the very poorly drained Kokomo soils along waterways.
The included soils make up about 5 to 10 percent of
most areas.

A perched seasonal high water table is beitween a
depth of 24 and 36 inches in winter, spring, and other
extended wet periods. Permeability is moderately slow,
and runoff is medium. The root zone is moderately deep
to compact glacial till. Available water capacity and or-
ganic matter content are moderate. Tilth is good. Reac-
tion in the subsoil ranges from very strongly acid in the
upper part to neutral in the lower part. The shrink-swell
potential in the subsoil is moderate. )

Most areas of this soil are used for farmland. This soil
has high potential for cultivated crops, hay, pasture, and
recreational uses. It has medium potential for most build-
ing sites and medium or low potential for sanitary facili-
ties.

This soil is well suited to row crops and small grain.
The hazard of erosion and surface crusting are the main
concerns, if the soit is cultivated. Minimum tillage and
use of cover crops and grassed waterways help reduce
soil loss. Incorporating crop residue or other organic
matter into the surface layer helps improve tilth, increase
the rate of water infiltration, and reduce crusting. Subsur-
face drains are needed in the wetter soils.

The use of this soil for pasture or hay helps control
ergsion. Surface compaction, poor tilth, and increased
runoff result from overgrazing or grazing when this soil is
wet.

This soil is well suited to trees and shrubs. Spraying,
mowing, or disking help reduce plant competition.

Seasonal wetness, moderately slow permeability, and
the shrink-swell potential are limitations for buildings and
sanitary facilities. This soil is better suited to houses
without basements than to houses with basements.
Foundation drains and protective exterior wall coatings
help prevent wet basements. Arificial drainage and use
of a suitable base material for local roads help overcome
the hazard of frost action and low strength. This soil is
suited to recreational uses, such as picnic areas and
paths and trails.

This soil is in capability subclass lie and woodland
suitability subclass 2o.

CdC2—Cardington silt loam, 6 to 12 percent
slopes, eroded. This deep, sloping, well drained soil is
on side slopes along waterways and on the upper and
lower parts of hillsides. Erosion has removed part of the
original surface layer. Tillage has mixed subsoil material
that has a higher clay content and more coarse frag-
ments into the present surface layer. Most areas are
long and narrow or irregular. Areas are mainly 5 o 45
acres but some areas range to 70 acres.

Typically, the surface fayer is brown, friable sift loam
about 7 inches thick. The subsoil is about 20 inches
thick. It is yellowish brown, firm silty clay loam in the
upper part and mottied, dark yellowish brown, firm clay
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loam in the lower part. The substratum to a depth of
about 60 inches is yellowish brown and brown, firm clay
ioam and loam giacial tiil.

included with this soil in mapping are narrow strips of
the very peoorly drained Kokomo soils along drain-
ageways. The included soils make up about 3 percent of
most areas.

A perched seasonal high water table is between a
depth of 24 and 36 inches in winter, spring, and other
extended wet periods. Permeability is moderately slow,
and runoff is rapid. The root zone is mainly moderately
deep to compact glacial tili. Available water capacity is
moderate, and organic matter content is moderately low.
Tiith is good. Reaction in the subsoil ranges from very
strongly acid in the upper part to neutral in the lower
part. The shrink-swell potential in the subsoll is moder-
ate.

Most areas are used for farmland. Some areas are
used for permanent pasture or woodland. This soil has
medium potential for cultivated crops and for most build-
ing sites and recreational uses. It has low or medium
potential for sanitary facilities and high potential for hay
and pasture.

This soil is suited to row crops and small grain. The
hazard of erosion is the main limitation for row crops. It
reduces the range of moisture content for tillage. Mini-
mum tillage and use of cover crops and grassed water-
ways help reduce soil loss. Incorporating crop residue or
other organic matter into the surface layer improves tilth
and fertility, increases the rate of water infiltration, re-
duces crusting, and improves soil-seed contact.

The use of this soil for pasture or hay helps control
erosion. Surface compaction, reduced growth, poor tilth,
and increased runoff result from overgrazing or grazing
when this soil is wet. Proper stocking rates, selection of
plants, rotation of pasture, and timely deferment of graz-
ing, along with weed control, help keep the pasture and
scil in good condition.

This soil is well suited to trees and shrubs. Seedlings
grow well if competing vegetation is controlled or re-
moved by cutting, spraying, girdling, or mowing.

This soil is moderately welil suited to most buildings,
sanitary facilities, and recreationa! uses. Slope, seasonal
wetness, moderately slow permeability, and shrink-swell
potential are the main limitations. Artificial drainage and
use of a suitable base material for local roads heip
reduce the hazard of frost action and low soil strength.
Foundation drains and protective exterior wall coatings
help prevent wet basements. Increasing the size of the
absorption area and placing leach lines on the contour
to reduce seepage to the soil surface help improve
septic tank absorption fields. Maintaining soil cover helps
reduce increased runoff and erosion during construction.

This soil is in capability subclass llle and woodland
suitability subclass 20.

Ci—Carlisle muck. This deep, nearly level, very
poorly drained soil is in low-lying swampy areas, in kettle
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holes on terraces, and in depressions on upiands. The
microrelief is uneven in uncultivated areas because of
clumps of grass. This soil is frequently flooded. Slope is
0 to 2 percent. Most areas are long and narrow or oval.

Typically, the surface layer is black, very friabie muck
about 8 inches thick. Below this to a depth of about 62
inches are layers of black, dark brown, and dark reddish
brown, friable muck.

Included with this soil in mapping are narrow strips of
the very poorly drained Linwood, Montgomery, Kokomo,
and Westland scils and the poorly drained Patton soils
on the periphery of areas. The included soils make up 2
to 10 percent of most areas.

Water is near the surface or ponded on the surface for
long periods. Permeability ranges from moderately siow
to moderately rapid. Runoff is very slow. The root zone
is deep, but the root depth is influenced by the water
table. Available water capacity is high and organic matter
content is very high. Tilth is good. Reaction in the root
zone is slightly acid to mildly alkaline.

Most areas are used for wetland vegetation. This soil
has high potential for wetland wildlife habitat. Drained
areas have high potential for cropland, pasture, and
some specialty crops. The potential for development of
building sites, sanitary facilities, and recreational uses is
very iow.

Very poor natural drainage and flooding are limitations
for agricultural uses. This soil is too wet for crops, unless
it is drained. Surface and subsurface drains heip remove
excess water. In some areas, suitable outlets are difficult
to establish. Subsidence or shrinkage occurs after drain-
ing because of oxidation of the organic material. Con-
trolled drainage helps reduce shrinkage in areas where
the water table can be raised or lowered. During dry
periods, fire is a hazard. Use of cover crops, crop resi-
due, irrigation, and windbreaks are good management
methods. Frost damage is a concern because of the
low-lying position.

Water-tolerant species of grass used for hay and pas-
ture are suited to drained areas of this soil. Overgrazing
and grazing when the soil is wet damage piants.

This soil is not well suited to woodland, unless it is
drained. Undrained areas support water-tolerant trees
and some cattails, reeds, or sedges. Wetness seriously
limits the use of logging equipment.

Flooding, wetness, low strength, and seepage are
severe limitations for development of building sites, sani-
tary facilities, and recreational uses. Replacing the or-
ganic material with suitable base material and providing
drainage help improve local roads. This soil is a source
of peat for lawns and landscaping. Undrained areas pro-
vide good habitat for ducks, muskrat, and other wetland
wildlife.

This soil is in capability subclass lilw and woodland
suitability subclass 4w.

C_:gC—Casco gravelly loam, 6 to 12 percent slopes.
This deep, sloping, well drained to somewhat excessively
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drained soil is on kames and side slopes along water-
ways. Most areas are long and narrow or irregular and
are 5 to 20 acres.

Typically, the surface layer is brown, friable gravelly
loam about 7 inches thick. The subsoit is dark yellowish
brown and dark brown, firm gravelly clay loam about 7
inches thick. The substratum to a depth of about 60
inches is dark yellowish brown and brown, loose, strati-
fied very gravelly sand and gravelly sand.

Included with this soil in mapping are small areas of
the more droughty Rodman soils on the upper part of
_slopes. The included soils make up 5 to 10 percent of
most areas.

Parmeability is moderate in the subsoil and very rapid
in the substratum. Runoff is medium, and the root zone
is mainly shallow to sand and gravel. Available water
capacity and organic matter content are low. Reaction in
the subsoil is medium acid to mildly alkaline. The shrink-
swell potential in the subsoil is moderate.

This soil is used mainly for row crops, woodland, pas-
ture, and hay. it has low potential for cultivated crops
and medium potential for pasture, hay, development of
building sites, and recreational uses.

Droughtiness and the hazard of erosion are limitations
for cultivated crops, small grain, hay, and pasture. This
soil is better suited to early maturing crops than to crops
that mature late in summer. It is well suited to grazing
early in spring. Gravel in the surface layer interferes with
tillage. Plant nutrients are leached from this soil at a
moderately rapid raie. Response is generally better to
smaller but more frequent or timely applications of plant
nutrients than to one large application. Including grasses
and legumes in the cropping system and the use of
minimum tillage help control erosion and maintain tilth in
cultivated areas.

This soil is well suited to deep-rooted trees. Seedlings
are difficult to establish during dry periods. Spraying,
mowing, or disking helps reduce plant competition.

Slope and gravel in the surface layer are limitations for
building sites and recreational uses. This soil is droughty
for lawns during dry periods. Seedlings should be
muiched and watered. Sloughing is a hazard during ex-
cavations. Underground water supplies can be poliuted
because of seepage from sanitary facilities. Plant cover
should be maintained on the site to reduce the hazard of
erosion. This soil is a good source of sand and gravel.

This soil is in capability subclass Ve and woodland
suitability subclass 3s.

ChD—Casco-Kendallville complex, 12 {o 18 percent
slopes. This complex consists of a well drained to
somewhat excessively drained Casco soil and a well
drained Kendallville soil on kames and terraces. These
soils are deep and moderately steep. Areas are mainly 5
to 35 acres. They are made up of about 55 percent
Casco gravelly loam and 25 percent Kendailville silt
loam. The Casco soil is on the convex part of knolls and
on sharp slope breaks on terraces. The Kendallville soil
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is near the base of kames and on the upper part of
slopes on terraces. The two soils are so intricately
mixed, or areas are so small in size, that it is not practi-
cal to separate them in mapping.

Typically, the Casco soil has a surface layer of brown,
friable gravelly loam about 7 inches thick. The substra-
tum to a depth of about 60 inches is brown, loose very
gravelly sand.

Typically, the Kendallville soil has a surface layer of
brown, friable silt loam about 8 inches thick. The subsoil
is about 26 inches thick. It is brown, firm clay loam in the
upper part, and dark yellowish brown, firm gravelly clay
loam and gravelly sandy clay loam in the lower part. The
substratum to a depth of about 60 inches is yellowish
brown, firm loam glacial till.

included with these soils in mapping are small areas of
the droughty Rodman soils on the most convex part of
slopes. The included soils make up 5 to 10 percent of
most areas.

Permeability of the Casco soil is moderate in the sub-
soil and very rapid in the substratum. The root zone is
shallow to sand and gravel. Available water capacity and
organic matter content are low. Reaction in the subsoil is
medium acid to mildly alkaline. '

Permeability of the Kendallville soil is moderately slow.
The root zone is moderately deep to compact glacial till.
Available water capacity is moderate, and organic matter
content is moderately low. Reaction in the subsoil is
medium acid or strongly acid in the upper part and neu-
tral or mildly alkaline in the lower part.

In both of these soils runoff is very rapid, tilth is good,
and the shrink-sweli potential of the subsoil is moderate.

Most of the acreage is used for permanent pasture
and woodland. These soils have low potential for row
crops, small grain, development of building sites, sanitary
facilittes, and most recreational uses. The potential is
medium or high for woodland and medium or low for
pasture.

The moderately steep slope, hazard of erosion, and
jow and moderate available water capacity are limitations
for farming. The hazard of erosion is serious when pas-
ture is reseeded or adequate plant cover is not main-
tained. Seeding pasture by the trash-mulch or no-tili
methods reduces the hazard of erosion and conserves
moisture. During dry periods, it is difficult o establish
seedings, especially on the Casco soil.

The Kendallville soil is better suited to woodland than
the Casco soil. Siope limits the use of logging equip-
ment. Logging roads and skid trails should be protected
against erosion and established across the slope.

The moderately steep slope is a severe limitation for
building sites. Plant cover should be maintained on the
site during construction to reduce the hazard of erosion.
Roads and streets should be laid out on the contour.
Seepage from sanitary facilities in the Casco soil is a
possible hazard of poliution to underground water sup-
plies. The Casco soil is droughty for lawns. Trails in
recreational areas should be protected against erosion.
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~ These soils are in capability subclass Vle. The Casco
soil is in woodland suitability subclass 3s and the Ken-
dalivilie soil is in woodland suitability subciass 1r.

ChE—Casco-Kendallville complex, 18 to 35 percent
slopes. This complex consists of a well drained to
somewhat excessively drained Casco soil and a wall
drained Kendallville soil on kames, eskers, terraces, and
end moraines. These soils are deep and steep and very
steep. Most areas are 5 to 35 acres and contain about
55 percent Casco gravelly loam and 30 percent Kendall-
ville silt loam. The Casco soil is mainly on the convex
part of slopes. The Kendallville soil is near the base of
slopes. The two soils are so intricately mixed, or areas
are so small in size, that it is not practical to separate
them in mapping.

Typically, the Casco soil has a surface layer of brown,
friable gravelly loam about 5 inches thick. The subsoil is
dark brown, firm gravelly clay loam about 7 inches thick.
The substratum to a depth of about 60 inches is brown,
loose very graveily sand.

Typically, the Kendallvilie soil has a surface layer of
brown, friable silt loam about 6 inches thick. The subsoil
is about 22 inches thick. It is brown, firm clay loam in the
upper part, and is dark yeliowish brown, firm graveily
sandy clay loam in the lower part. The substratum to a
depth of about 80 inches is yellowish brown, firm loam
glacial till.

Included with these soils in mapping are about 15
percent small areas of the droughty Rodman soils on
side slopes.

Permeability of the Casco soil is moderate in the sub-
soll and very rapid in the substratum. The root zone is
shallow to sand and gravel, antl available water capacity
is low or very low. Reaction in the subsoil is medium acid
to mildly alkaline.

Permeability of the Kendallville soil is moderately siow.
The root zone is moderately deep to compact glacial till,
and available water capacity is moderate. Beaction in
the subsoil is medium acid or strongly acid in the upper
part and neutral or mildly alkaline in the lower part.

In both of these soils runoff is very rapid, tilth is good,
and organic matter content is low.

Most of the acreage is used for woodland and perma-
nent pasture. These soils have low potential for most
uses other than woodland, woodland wildlife habitat, and
some recreational uses.

These soils are too steep for cultivated crops or hay
and have limited use for permanent pasture. The hazard
of erosion is very severe, if the plant cover is removed.
Seeding pasture by the trash-mulch or no-till methods
reduces the hazard of erosion and conserves moisture.
During dry periods it is difficult to establish seedings,
especially on the Casco soil.

The Kendallville soil is better suited to woodland than
the Casco soil. Slope limits the use of planting and
harvesting equipment. Logging roads and skid trails
should be protected against erosion and established
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across the slope. Spraying and cutting reduce plant com-
petition.

The steep and very steep slope is a severe limitation
for building sites, sanitary facilities, and most recreational
uses. Plant cover should be maintained on the site
during construction o reduce the hazard of erosion.
Trails in recreational areas should be protected against
erosion and laid out on the contour.

These soils are in capability subclass Vlile. The Casco
soil is in woodland suitability subclass 3s, and the Ken-
daliville soil is in woeodland suitability subclass 1r.

CkD—Casco-Rodman gravelly loams, 12 to 18 per-
cent slopes. This complex consists of a well drained to
somewhat excessively drained Casco soil and an exces-
sively drained Rodman soil on terraces, kames, and
eskers. These soils are deep and moderately steep.
Areas on terraces are long and narrow, and those on
kames and eskers are irregular. Most areas are 5 to 35
acres and contain about 65 percent Casco gravelly loam
and 25 percent Rodman gravelly loam. The Casco soil is
mainly on less sloping areas. The Rodman soil is on
convex knolis and steeper side slopes. The two soils are
so intricately mixed, or areas are so small in size, that it
is not practical to separate them in mapping.

Typically, the Casco soil has a surface layer of brown,
friable gravelly loam about 7 inches thick. The subsoil is
dark brown, firm gravelly clay loam about 7 inches thick.
The substratum to a depth of about 60 inches is brown,
loose very gravelly sand.

Typically, the Rodman soil has a surface layer of very
dark grayish brown, friable gravelly loam about 7 inches
thick. The subsoil is brown, friable gravelly loam about 7
inches thick. The substratum to a depth of about 60
inches is brown and dark grayish brown, loose gravelly
coarse sand. '

Permeability of the Casco soil is moderate in the sub-
soil. Avaitable water capacity and organic matter content
are low. Reaction in the subsoil is medium acid to mildly
alkaline.

Permeability of the Rodman soil is moderately rapid in
the subsoil. Available water capacity is very low, and
organic matter content is moderate. Reaction in the sub-
soil is neutral to moderately alkaline.

In both of these soils, permeability is very rapid in the
substratum, runoff is rapid, the root zone is shallow to
sand and gravel (fig. 5), and tilth is good.

Most of the acreage is used for permanent pasture
and woodland. These soils have low potential for row
crops, smail grain, development of buiiding sites, sanitary
facilities, and most recreational uses. The potential is
medium for woodland and medium or fow for pasture.

The moderately steep slope, droughtiness, and hazard
of erosion are limitations for farming. These soils are
suited to permanent pasture (fig. 6). The hazard of ero-
sion is serious if pasture is reseeded or if adequate plant
cover is not maintained. Seeding pasture by the trash-
muich or no-ill methods reduces the hazard of erosion
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Figure 5—Casco-Rodman gravelly loams, 12 to 18 percent slopes,
have a shallow root zone over stratified sand and gravel,

and conserves moisture. If is difficuit to establish seed-
ings during dry periods. Some plants have nutrient defi-
ciencies because of the shaliow depth 1o material that
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has a high content of lime, Fertilizer is leached from
these soils at a rapid rate. Response is generally better
to smaller but more frequent or timely applications of
nutrienis than to one large application.

The low or very low available water capacity reduces
woodland growth. Species adapied to dry sites should
be selected for new plantings. Slope limits the use of
logging equipment. lL.ogging roads and skid trails should
be protected against erosion and established across the
slope.

The moderately steep slope is a severe limitation for
building sites. Plant cover should be maintained on the
site during construction to reduce the hazard of erosion.
These soils are droughty for lawns. Roads and streets
should be laid out on the contour. Seepage from sanitary
facilities is a possible hazard of poilution to underground
water supplies. Trails in recreational areas should be
protected against erosion.

These soils are in capability subclass Vle and wood-
land suitability subclass 3s.

CkE—Casco-Rodman gravelly loams, 18 to 35 per-
cent slopes. This complex consists of a well drained to
somewhat excessively drained Casco soil and an exces-
sively drained Rodman soil on terraces, kames, and
eskers. These soils are deep and steep and very steep.
Most areas are long and narrow and contain about 55
percent Casce gravelly loam and 35 percent Rodman
gravelly loam. The Casco soil is mainly on foot slopes
and the less sloping part of areas. The Rodman soil is
on convex knolls and steeper side slopes. These soils
are so intricately mixed, or areas are so small in size,
that it is not practical to separate them in mapping.

Typically, the Casce soil has a surface layer of brown,
friable gravelly loam about § inches thick. The subsoil is
brown, firm gravelly clay loam about 7 inches thick. The
substratum to a depth of about 80 inches is brown, loose
very gravelly sand.

Typically, the Rodman soil has a surface layer of very
dark brown, friable gravelly loam about 5 inches thick.
The subsoil is brown, friable gravelly loam about 7
inches thick. The substratum to a depth of about 60
inches is dark grayish brown, loose gravelly coarse sand.

Permeability of the Casco soil is moderate in the sub-
soil, and runoff is very rapid. Organic matter content is
low. Reaction in the subsoil is medium acid to mildly
alkaline.

Permeability of the Rodman soil is maoderately rapid in
the subsoil, and runoff is rapid. Organic matter content is
moderate. Reaction in the subsoil is neutral to moderate-
ly alkaline.

In both of these soils permeability in the substratum is
very rapid. The root zone is shallow, available water
capacity is very low, and tiith is good.

Most of the acreage is used for woodland and perma-
nent pasture. These soils have low potential for most



PICKAWAY COUNTY, OHIO

Figure 6.—Casco-Rodman gravelly loams, 12 to 18 percent slopes,
are suited to permanent pasture.

uses other than woodland, woodland wildlife habitat, and
some recreational uses.

These droughty soils are too steep for cuitivated crops
or hay and have limitations for permanent pasture. The
hazard of erosion is very severe, if the plant cover is
removed. Seeding pasiure by the trash-muich or no-ill
methods reduces the hazard of erosion and conserves
moisture, 1t is difficult to establish seedings during dry
periods. Some plants have nutrient deficiencies because
of the shallow depth to material that has a high content
of lime.

The very low available water capacity reduces wood-
land growth. Species adapted io dry sites should be
selected for new plantings. Slope limits the use of log-
ging and planting equipment. Logging roads and skid
trails should be protected against erosion and estab-
lished across the slope. Spraying and cutting reduce
plant competition.

The steep and very steep slope is a severe limitation
for building sites, sanitary facilities, and most recreational
uses. Plant cover should be maintained on the site
during construction to reduce the hazard of erosion.
Trails in recreationai areas should be protected against
erosion and laid out on the contour..

These soils are in capability subclass Vile and wood-
land suitability subclass 3s.
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CIA—Celina silt loam, 0 to 2 percent siopes. This
deep, nearly level, moderately well drained soil is on
convex ridges and slight rises. Most areas are circular or
irreguiar in shape and are 3 to 14 acres.

Typically, the surface layer is brown, friable silt foam
about 9 inches thick. The subsurface layer is yeliowish
brown and pale brown, friable silt loam about 4 inches
thick. The subscil is mottled, yellowish brown, firm silty
clay loam and clay loam about 24 inches thick. The
substratum to a depth of about 80 inches is mottied,
yellowish brown, firm loam glacial #ill.

Included with this soil in mapping are narrow strips of
the very poorly drained Kokomo soils along drain-
ageways and small areas of the somewhat poorly
drained Crosby soils in slight depressions. The included
soils make up 2 to 8 percent of most areas.

A seasonal high water table is perched between a
depth of 18 to 36 inches late in winter, in spring, and in
other extended wet periods. Permeability is moderately
slow, and runoff is slow. The root zone is moderately
deep to compact glacial till. Availabie water capacity and
organic matter content are moderate. Tilth is good. Re-
action in the subsoil ranges from strongly acid in the
upper part to neutral in the lower part. The shrink-swell
potential in the subsoil is moderate.

Most of the acreage is used for farmland. This soil has
high potential for cultivated crops, hay, pasture, wood-
land, and openland and woodiand wildlife habitat. The
potential is low or medium for development of building
sites and sanitary facilities. This soil has medium poten-
tial for most recreational uses.

This soil is well suited to corn, soybeans, small grain,
hay, and pasture. Cultivated crops can be grown fre-
quently, if management is good. Maintaining good tilth
and a high fertility level are main management concerns.
Soil compaction is a problem if this soil is tilled when
wet. Minimum tillage, planting cover crops, incorporating
crop residue, and tilling at proper moisture levels in-
crease the rate of water infiltration and reduce crusting
and the hazard of erosion. Randomly spaced subsurface
drains are needed in the wetter soiis.

Overgrazing or grazing when this soil is wet causes
soil compaction and poor tilth. Rotation of pasture and
restricted grazing during wet periods help keep the pas-
ture and soil in good condition.

This soil is well suited to trees and shrubs. Seedlings
grow well if competing vegetation is controlled or re-
moved by spraying, cutting, girdling, or mowing.

Seasonal wetness, moderately slow permeability, soil
strength, and the shrink-swell potential are limitations for
building sites and sanitary facilities. Artificial drainage
and storm sewers reduce wetness. This soil is better
suited to houses without basements than to houses with
basements. Building sites should be landscaped for good
surface drainage away from the foundations. Foundation
drains and protective exterior wall coatings heip prevent
wet basements. Artificial drainage and suitable base ma-
terial for local roads help overcome the hazards of frost
action and low strength.
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This soil is in capability class | and woodland suitability
subclass 1o,

CIB—Celina siit loam, 2 to 6 percent slopes. This
deep, moderately well drained, gently sloping soil is on
broad convex ridgetops. and on knolls and side slopes
along waterways. Most areas are 3 to 30 acres.

Typically, the surface layer is brown, friable silt loam
about 8 inches thick. The subsurface layer is light yellow-
ish brown and yellowish brown, friable silt loam about 4
inches thick. The subsoil is mottled, yeliowish brown, firm
silty clay loam and clay loam about 24 inches thick. The
substratum to a depth of about 60 inches is mottled,
yellowish brown, firm, loam glacial {ill.

Included with this soil in mapping are narrow sirips of
the very poorly drained Kokomo soils along waterways
and the somewhat poorly drained Crosby soils on ioe
slopes and foot siopes. The included soils make up
about 5 percent of most areas.

A seasonal high water table is perched between a
depth of 18 to 36 inches late in winter, in spring, and in
other extended wet periods. Permeability is moderately
slow, and runoff is medium. The root zone is moderately
deep to compact glaciai till. Available water capacity and
organic matter content are moderate. Tifth is good. Re-
action in the subsoil ranges from strongly acid to neutral
in the upper part and slightly acid to mildly alkaline in the
lower part. The shrink-sweil potential in the subsoil is
moderate.

Most of the acreage is used for farmland. This soil has
high potential for cultivated crops, hay, pasture, wood-
land, and openland and woodland wildlife habitat. The
potential is medium for most recreational uses. This soil
has medium or low potential for development of building
sites and sanitary facilities.

This soil is well suited to row crops, small grain, and
hay. The hazard of erosion and surface crusting are the
main limitations if this soil is farmed. Use of meadow
crops in the cropping system and grassed waterways
help control erosion. Use of minimum tillage, incorporat-
ing crop residue, planting cover crops, and ftilling at
proper moisture levels increase the rate of water infilira-
tion and reduce crusting and the hazard of erosion. Sub-
surface drains are needed in the wetter soils.

The use of this soil for pasture helps control erosion.
Surface compaction, poor tilth, and increased runoff
result from overgrazing or grazing when the soil is wet.

This soil is well suited to frees and shrubs. Native
hardwoods are in a few areas. Seedlings grow well if
competing vegetation is controlled or removed by spray-
ing, mowing, disking, or girdling.

Seasonal wetness, moderately slow permeability, soil
strength, and the shrink-swell potential are limitations for
building sites and sanitary facilittes. This soil is better
suited to houses without basements than to houses with
basements. Artificial drainage and storm sewers reduce
wetness. Foundation drains and protective exterior wall
coatings help prevent wet basements. Arificial drainage
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and use of a suitable base material for local roads help
overcome the hazards of frost action and low strength.
Maintaining soil cover on the site during construction
reduces the hazard of erosion. This soil is suited to
recreational uses, such as picnic areas and paths and
frails.

This soil is in capability subclass ile and woodland
suitability subclass 10.

CnC-—Celina Variant siit loam, 6 to 15 percent
slopes. This moderately deep, sloping and moderately
steep, moderately well drained soil is on hillsides. Most
areas are 4 to 10 acres. Some areas are eroded, and
some have slopes of 2 to 6 percent.

Typically, the surface layer is dark grayish brown, fri-
able silt loam about 6 inches thick. The subsoil is about
28 inches thick. it is yellowish brown, firm, silty clay loam
in the upper part; mottled, yellowish brown, firm clay
loam in the middle part; and mottied, dark gray and gray,
firm clay in the lower part. Very dark grayish brown,
rippable shale bedrock is at a depth of about 34 inches.

Included with this soil in mapping are deep Celina soils
on the lower part of slopes. The included soils make up
5 to 15 percent of most areas.

A seasonal high water table is perched between a
depth of 24 and 42 inches late in winter, in spring, and in
other extended wet periods. Permeability is slow, and
runoff is rapid. The root zone is moderately deep o
shale bedrock. Available water capacity is low, and or-
ganic matter content is moderate. Tilth is good. Reaction
in the subsoil is strongly acid to slightly acid in the upper
part and neutral to moderately alkaline in the lower part.
The shrink-swell potential in the subsoil is moderate.

Most of the acreage is used for farmland. Some areas
are used for permanent pasture and woodland. This soil
has medium potential for cultivated crops and most rec-
reational uses. It has low potential for most building sites
and sanitary facilities. This soil has high potential for
pasture and woodland.

This soil is suited to row crops and small grain. The
hazard of erosion is severe in cultivated areas, especially
if plowing is in fall. Grasses and legumes in the cropping
system reduce soil loss and improve tilth. The surface
tayer crusis after hard rains. The soil is cloddy if plowed
when wet and sticky. Minimum tillage, planting cover
crops, incorporating crop residue, and ftilling at proper
moisture leveis increase the rate of water infiltration and
reduce crusting, soil compaction, and the hazard of ero-
sion.

The use of this soil for pasture helps control erosion.
Overgrazing or grazing when this soil is wet causes sur-
face compaction, excessive runoff, and poor tilth. Re-
seeding can be done by cover crops or companion crops
or by using the trash-mulch or no-till seeding method.
Rotation of pasture and restricted use during wet periods
help keep the pasture and soil in good condition.

This soil is well suited to trees. Spraying, mowing, or
disking help reduce plant competition. Logging roads and
skid tfrails should be protected against erosion.
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Bedrock between a depth of 20 and 40 inches, sea-
sonal wetness, slope, slow permeability, and soil
strength are limitations for building sites and sanitary
facilities. This soil is better suited to houses without
basements than to houses with basements. Artificial
drainage and use of a suitable base material for local
roads help overcome the hazard of frost action and low
strength.

This soil is in capability subclass llle and woodland
suitability subclass 20.

CoA—Corwin silt loam, 0 to 2 percent slopes. This
deep, nearly level, moderately well drained soil is near
the heads of waterways. Most areas are oval, fan-
shaped, or irregular in shape. Areas are generally 3 to 10
acres, but some areas range io 30 acres.

Typically, the surface layer is very dark grayish brown,
friable silt loam about 8 inches thick. The subsurface
layer is very dark grayish brown, friable silty clay loam
about & inches thick. The subsoil is about 22 inches
thick. It is yellowish brown, firm silty clay loam in the
upper part and mottied, yellowish brown, firm clay loam
in the lower part. The substratum to a depth of about 60
inches is mottied, yellowish brown and dark yeliowish
brown, firm, loam glacial till. in some areas, there is 6 to
12 inches of local alluvial sediment on the surface layer.

Included with this scil in mapping are narrow strips of
the very poorly drained Kokomo soils along waterways.
The included soils make up 5 to 15 percent of most
areas.

A seasonal high water table is perched between a
depth of 36 and 72 inches in spring and other extended
wet periods. Permeability is moderately slow, and runoff
is slow. The root zone is moderately deep to compact
glacial till. Available water capacity is moderate or high,
and organic matter content is high. Tilth is good. Reac-
tion in the subsoil is slightly acid or medium acid in the
upper part and neutral in the lower part. The shrink-swell
potential in the subsoil is moderate.

Most of the acreage is used for cropland. This soil has
high potential for cropland, pasture, and woodiand. It has
low or medium potential for development of building sites
and sanitary facilities. It has medium or high potential for
recreational uses.

This soil is well suited to corn, soybeans, small grain,
hay, and pasture. Cultivated crops can be grown fre-
quently, if management is good. Maintaining good tilth
and a high level of fertility are main management con-
cems. Tilling or harvesting when the soil is wet causes
compaction. Minimum tillage, planting cover crops, incor-
porating crop residue, and tilling at proper moisture
levels increase the rate of water infiltration and reduce
crusting and the hazard of erosion. Randomly spaced
subsurface drains are needed in the wetter soils.

Overgrazing or grazing when this soil is wet causes
compaction and poor tilth. Rotation of pasture and re-
stricted grazing during wet periods help keep the pasture
and soil in good condition.
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This soil is well suited to trees and shrubs. Seediings
grow well if competing vegetation is controlled or re-
moved by spraying, cutting, girdling, or mowing.

Seasonal wetness, moderately slow permeability, the
shrink-swell potential, and soil strength are limitations for
building sites and sanitary facilities. This soil is better
suited to houses without basements than to houses with
basements. Artificial drainage and storm sewers reduce
wetness. Building sites should be landscaped for good
surface drainage away from the foundations. Foundation
drains and protective exterior wall coatings help prevent
wet basements. Use of a suitable base material helps
improve local roads. Increasing the size of the absorp-
tion area helps improve septic tank absorption fields.

This soit is in capability class |. It was not assigned a
woodland suitability subclass.

CoB—Corwin silt loam, 2 to 6 percent slopes. This
deep, gently sloping, moderately well drained soil is on
the lower third of long, gentle slopes and at the heads of
waterways. Most areas are fan-shaped, oval, or irregular
in shape. Areas are generally 3 to 10 acres, but some
areas range to 40 acres.

Typically, the surface layer is very dark grayish brown,
friable silt loam about 8 inches thick. The subsurface
layer is very dark grayish brown, friable silt loam about 6
inches thick. The subsoil is about 22 inches thick. It is
yellowish brown, firm silty clay loam in the upper part
and mottied, yellowish brown, firm clay loam in the lower
part. The substratum to a depth of about 60 inches is
mottled, yellowish brown and dark yeliowish brown, firm,
foam glacial tili.

Included with this soil in mapping are small areas of
the well drained Miamian soils on knolls and on the
middle and upper parts of slopes. Also included are
narrow sirips of the very poorly drained Kokomo soils
along waterways. The included soils make up 5 to 15
percent of most areas.

A seasonal high water table is perched between a
depth of 36 and 72 inches in spring and other extended
wet periods. Permeability is moderately slow, and runoff
is medium. The root zone is moderately deep to compact
glacial till. Available water capacity is moderate or high,
and organic matter content is high. Tilth is good. Reac-
tion in the subsoil is slightly acid or medium acid in the
upper part and neutral in the lower part. The shrink-swell
potential in the subsoil is moderate.

Most of the acreage is used for farmland. This soil has
high potential for cultivated crops, hay, pasture, and
woodland. It has medium potential for most building sites
and medium or low potential for sanitary facilities. This
soil has high potential for most recreational uses.

This soil is suited to row crops, small grain, hay, and

. specialty crops. The hazard of erosion is the main con-

cern for row crops. Minimum tillage, planting cover
crops, and using grassed waterways help reduce soil
loss. Incorporating crop residue or other organic rmatter
into the surface layer improves tilth, increases the rate of
water infiltration, and reduces crusting.
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The use of this soil for pasture helps control erosion.
Surface compaction, poor tilth, and increased runoff
result from overgrazing or grazing when this soil is wet.

This soil is well suited to trees. Seedlings grow well if
competing vegetation is controlled or removed by spray-
ing, mowing, disking, or girdling.

Seasonal wetness, moderaiely slow permeability, the
shrink-swell potential, and soil strength are limitations for
building sites and sanitary facilities. This soil is better
suited to houses without basements than to houses with
basements. Artificial drainage and storm sewers reduce
wetness. Foundation drains and protective exterior wall
coatings help prevent wet basements. Use of a suitable
base material on local roads helps overcome the hazard
of low strength. Maintaining soil cover on the site during
construction reduces the hazard of erosion. Increasing
the size of the absorption area helps improve septic tank
absorption fields. This soil is well suited o such recre-
ational uses as picnic areas, golf fairways, and paths and
trails.

This soil is in capability subclass lle. It was not as-
signed a weoodland suitability subclass.

CrA-—Crosby siit loam, 0 to 2 percent slopes. This
deep nearly level, somewhat poorly drained soil is in
narrow to broad areas on very slight rises. Areas are fan-
shaped at the heads of waterways and in narrow strips
along waterways. Most areas are 2 to 30 acres, but
some areas range to more than 100 acres.

Typically, the surface layer is dark grayish brown, fri-
able silt loam about 8 inches thick. The subsurface layer
is mottled, brown, friable silt loam about 4 inches thick.
The subsoil is mottled, yellowish brown and dark yellow-
ish brown, firm silty clay loam, clay, and clay loam about
24 inches thick. The substratum 1o a depth of about 60
inches is mottled, yellowish brown, firm, lcam glacial ill.
In some areas east of the Scicto River, the surface layer
is loam. .

Included with this soif in mapping are small areas of
the very poorly drained Kokome soils in depressions and
along waterways. The included soils make up 5 to 15
percent of most areas.

A seasonal high water tabie is between a depth of 12
and 36 inches late in winter, in spring, and in other
aextended wet periods. Permeability and runoff are slow.
The root zone is moderately deep o compact glacial till.
Availabie water capacity and organic matter content are
moderate. Tilth is good. Reaction in the subsoil ranges
from medium acid in the upper part io mildly alkaline in
the lower part. The shrink-swell potential in the subsoil is
moderate.

Most of the acreage is used for farmiand. This soil has
high potential for cultivated crops, hay, and pasture. It
has low potential for development of building sites and
sanitary facilities. This soil has medium or low potential
for recreational uses.

This soil is suited to corn, soybeans, small grain, hay,
and pasture. Wetness and surface crusting are main
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management concerns for farming. Surface drains help
rerove excess surface water. Subsurface drainage sys-
tems help lower the water table. Tilling or harvesting
when this soil is wet causes compaction. Incorporating
crop residue, tilling at proper moisture levels, incorporat-
ing crop residue, and planting cover crops reduce crust-
ing and improve tilth.

Overgrazing or grazing when this soil is wet causes
surface compaction and poor iilth. Rotation of pasture
and restricted grazing during wet periods help keep the
pasture and the soil in good condition.

This soil is suited to woodland and to openland and
woodland wildlife habitat. Species that are tolerant of
some wetness should be selected for new plantings.
Reforestation of desirable species is difficuli because of
plant competition. Good site preparation and spraying,
mowing, or disking after the seedlings are established
help improve survival and growth.

The seasonal high water table, slow permeability, and
iow strength are severe limitations for building sites and
sanitary facifities. Surface and subsurface drains help
reduce wetness. Building sites should be landscaped for
good surface drainage away from the foundations. Sani-
tary facilities should be connected to central sewers.
Artificial drainage and use of a suitable base material
help improve local roads. Wetness is a limitation for
recreational uses.

This soil is in capability subclass llw and woodiand
suitability subclass 30.

CrB-—Crosby silt loam, 2 to 6 percent slopes. This
deep, gently sloping, somewhat poorly drained soil is on
narrow to broad upland areas between Celina soils on
knolls and low ridges and Kokomo soifs in depressions
and along waterways. Areas are fan-shaped at the
heads of waterways and in bands along small water-
ways. Most areas are 5 to 30 acres.

Typically, the surface layer is dark grayish brown, fri-
abie silt loam about 8 inches thick. The subsoil is about
22 inches thick. It is mottied, dark yellowish brown, firm
silty clay in the upper part and mottled, yellowish brown,
firm clay loam in the lower pari. The substratum to a
depth of about 60 inches is mottled, yellowish brown,
firm, clay loam and loam glacial tili.

Included with this soil in mapping are narrow strips and
small, irregular areas of the very poorly drained Kokomo
soils along waterways and in- depressions. The included
soils make up 5 to 10 percent of most areas.

A seasonal high water iable is between a depth of 12
and 36 inches late in winter, in spring, and in other
extended wet periods., Permeability is slow, and runoff is
medium. The root zone is mainly deep to compact glacial
tili. Available water capacity and organic matter content
are moderate. Tilth is good. Reaction in the subsoil
ranges from medium acid in the upper part to mildly
alkaline in the lower part. The shrink-swell potential is
moderate.

Most of the acreage is used for cropland. This soil has
high potential for cropland, pasture, woodland, and open-
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land and woodland wildlife habitat. it has medium or low
potential for recreational uses and low potential for de-
velopment of building sites and sanitary facilities.

This soil is well suited to corn, soybeans, small grain,
hay, and pasture (fig. 7). Control of erosion, wetness,
and surface crusting are main management concerns.
Subsurface drains help lower the water table. Sod or
meadow crops in the cropping system, use of grassed
waterways, and returning large amounts of crop residue
help increase infiltration and reduce the hazards of ero-
sion and surface crusting. Leaving crop residue on the
surface in fall and not plowing untii spring protect the soil
against erosion. Tiling or harvesting if the soil is wet
causes compaction. Incorporating crop residue, tilling at
proper moisture levels, and planting cover crops reduce
crusting and improve tilth.

Overgrazing or grazing when this soil is wet causes
compaction of the silt loam surface layer and results in
poor tilth and damage to pasture.

This soil is suited to woodland and fo openiand and
woodland wildlife habitat. Species that are tolerant of
some wetness shouid be selected for new plantings.
Spraying, mowing, disking or girdling help reduce plant
competition.

The seasonai high water table, slow permeability, and
low strength are severe limitations for building sites and
sanitary facilities. Building sites should be landscaped for

i

Figure 7.--Crosby silt loam, 2 to 6 percent slopes, is well suited to
cultivated crops. Dark colored Kokomo silty clay loam is in
deprassions.
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good surface drainage away from the foundations. Foun-
dation drains and protective exterior wall coatings help
prevent wet basements. Sanitary facilities should be con-
nected to central sewers. Artificial drainage and use of a
suitable base material help improve local roads. Plant
cover needs to be maintained on the site during con-
struction to reduce runoff and erosion. Wetness is a
limitation for recreational uses.

This soil is in capability subclass Hle and woodiand
suitability subclass 30.

CuA—Crosby-Urban land complex, nearly level.
This complex consists of a deep, somewhat poorly
drained Crosby soil and areas of Urban land on broad
upland areas between drainageways. Areas commonly
have straight boundaries with distinct comers and range
from 40 to several hundred acres. Slope is 0 to 2 per-
cent. Most areas contain about 40 percent Crosby silt
loam and 30 percent Urban land. The Crosby soil and
the Urban land are in such a complex pattern that it is
not practical to separate them in mapping.

Typically, the Crosby soil has a surface layer of dark
grayish brown, friable silt loam about 8 inches thick. The
subsurface layer is mottled, brown, friable silt ioam about
4 inches thick. The subsoil is about 24 inches thick. It is
mottled, yellowish brown, firm silty clay loam and clay
loam in the upper part and is mottled, dark yellowish
brown, firm clay and clay loam in the lower part. The
substratum to a depth of about 60 inches is mottied
yeliowish brown, firm, loam glacial till,

Urban land areas are mainly covered by buildings and
pavement. The buildings are mostly used for housing
and include single family units and apartment complexes.
Some areas have industrial or commercial uses.

included with this complex in mapping are areas that
are altered by cutting and filling. More filling than exca-
vating has occurred in most of these areas because of
the need to change natural drainage. Also included are
narrow strips of the very poorly drained Kokomo soils
along waterways. The included areas make up about 30
percent of most areas.

Most areas are artificially drained by sewer systems,
gutters, and subsurface drains. Areas of Crosby soils
that are not drained have a seasonal high water table
between a depth of 12 and 36 inches late in winter, in
spring, and in other extended wet periods. Permeability
and runoff are slow. The organic matter content, availa-
ble water capacity, and shrink-swell potential in the sub-
soil are moderate. Tilth is good.

The Crosby soil is used for parks, openiand, building
sites, lawns, and gardens. it has high potential for lawns,
gardens, trees, and shrubs. This soil has low potential
for most building sites and sanitary facilities and medium
potential for most recreational uses.

if excess water is removed, the Crosby soil is well
suited to grasses, flowers, vegetables, trees, and shrubs.
Several methods of artificial drainage can be used. Pe-
rennial plants selected for planting should be tolerant of
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some wetness. The hazard of erosion is not a major
problem uniess the soil is disturbed or left in a bare,
exposed condition for a considerable period of time. The
included small areas of cut and fill land are not well
suited to lawns and gardens. Subsoil material, exposed
on the surface, has very poor tilth. It is sticky when wet
and hard when dry.

The Crosby soil has severe limitations for development
of building, sites and sanitary facilities because of slow
permeability, seasonal wetness, and low strength. Build-
ing sites should be landscaped for good surface drain-
age away from the foundations. Covering or replacing
the upper layer of the Crosby soil with a suitable base
material helps improve local roads and sireets. Most
sanitary faciliies are connected to central sewage dis-
posal systems.

The Crosby soil is in capablllty subclass llw and is not
assigned to a woodland suitability subclass. Urban land
is not assigned to a capability subclass or a woodland
suitability subclass.

Ee—Eel silt loam, occasionally flooded. This deep,
nearly level, moderately well drained soil is on flood
plains of major sireams and larger tributaries. It is occa-
sionally flooded for brief periods in fall, winter, and
spring. Most areas are long and narrow and are about 5
to 100 acres. Slope is 0 to 2 percent.

Typically, the surface layer is dark grayish brown, fri-
able silt loam about 9 inches thick. The subsoil is about
29 inches thick. It is brown, friable silt loam in the upper
part and mottled, dark yellowish brown and yellowish
brown, firm silt loam and loam in the middle and lower
parts. The substratum to a depth of about 60 inches is
mottled, brown, friable sandy loam. In some areas, the
surface layer is darker colored, and in other areas, the
surface layer is loam.

included with this soil in mapping are small areas of
the very poorly drained Sican soils near breaks o
stream terraces or uplands and the well drained Gene-
see soils on slightly higher areas. The included soils
make up 15 to 20 percent of most areas.

A seasonal high water table is at a depth of 36 to 72
inches in winter and spring. Permeability is moderate,
and runoff is slow. The root zone is deep. Available
water capacity is high, and organic matter content is
moderate. The surface layer is easily tilled through a
fairly wide range in moisture conten{. Reaction in the
subsoil is mainly neutral to moderately alkaline.

This soil is mainly used for row crops, small grain, and
hay. Some areas are used for pasiture and woodland.
This soil has high potential for cropland, pasture, and
woodland and low potential for development of building
sites and sanitary facilities.

if this soil is farmed, flooding is a hazard. This soil is
well suited to corn and soybeans. Flooding fate in winter
and in spring can severely damage winter grain crops.
Planting cover crops and using crop residue maintain
organic matter content, reduce crusting, and protect the
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surface in areas subject i0 scouring during floods. Ran-
domly spaced subsurface drains are needed in some of
the included areas of wetter soils.

This soil is suited to grasses and legumes for pasture.
Overgrazing or grazing if this soil is wet causes compac-
tion and poor tilth. Rotation of pasture and deferment of
grazing during wet periods help keep the pasture and
soil in good condition.

This soil is well suited to trees and other vegetation
grown for wildlife habitat. Spraying, mowing, and disking
reduce plant competition.

The hazard of flooding and the seasonal high water
table are severe limitations for buildings and sanitary
facilities. This soil has potential for such recreational
uses as picnic areas, hiking trails, and goif fairways.
Diking to conirol flooding is difficuit. This soil is a good
source of topsoil.

This soil is in capability subclass liw and woodland
suitability subclass 10.

EIA—Eldean loam, 0 to 2 percent slopes. This deep,
nearly level, well drained soil is on outwash terraces
along streams. Most areas are broad or long and narrow
and are 5 to 100 acres.

Typically, the surface layer is dark brown, friable loam
about 8 inches thick. The subsoil is about 22 inches
thick. It is brown, firm clay loam in the upper part; red-
dish brown, firm, gravelly clay loam in the next part; and
dark brown, friable, gravelly sandy lcam in the lower part.
The substratum to a depth of about 60 inches is light
yellowish brown and pale brown, loose, gravelly and very
gravelly loamy sand and gravelly sand. in some small

.areas, the subsoil is thicker than typical and sand and

gravel are at a depth of 40 to 50 inches.

Included with this soil in mapping and in similar land-
scape positions are small areas of droughty Casco soils
that have sand and gravel at a depth of 12 to 20 inches.
Also included in slight depressions are the moderately
well drained Sleeth soils that receive runoff and seepage
from adjacent soils. The included soils make up 10 to 20
percent of most areas.

Permeability is moderate or moderately siow in the
subsoil and rapid or very rapid in the substratum. Runoff
is slow. The root zone is mainly moderately deep to sand
and gravel. Available water capacity is low or moderate,
and organic matter content is moderate. The surface
layer is easily tilled through a fairly wide range in mois-
ture content. Reaction in the subsoil is medium acid or
slightly acid in the upper part and slightly acid to mildly
alkaline in the lower part. The shrink-swell potential in
the subsoil is moderate.

Most of the acreage is used for farmland. A few areas
are used for sand and gravel. This soil has high potential
for cultivated crops, hay, pasture, development of build-
ing sites, and recreational uses. It has low potential for
impoundment of water because of the rapidly or very
rapidly permeable substratum.

This soil is suited to corn, soybeans, smalf grain, and
grasses and legumes for hay and pasture. Droughtiness
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is the main limitation for cropiand. Crops can be seeded
early because this soil warms and dries early in spring.
Row crops can be grown continuously if & high level of
management is used. This soil is well suited to irrigation.
Minimum tillage and returning crop residue or regular
additions of other organic material to the soii help
reduce crusting and increase water intake.

This soil is well suited to grazing early in spring. Proper
stocking rates, selection of planis, rotation of pasture,
and timely deferment of grazing, along with weed con-
trol, help keep the pasture and soil in good condition.

This soil is wel! suited to use as woodiand, but only a
smali area is used for this purpose. Spraying, mowing, or
disking helps reduce plant competition.

This soil is well suited to building sites. Low strength
and the shrink-swell potential are moderate limitations.
Extending building foundations to the substratum helps
overcome the low strength. Replacing the subsoil with a
suitable base material helps improve local roads. The
possible pollution of underground water supplies is a
limitation for sanitary facilities. During dry periods, this
soil is droughty for lawns. it is a good source of sand
and gravel.

This soil is in capability subclass lls and woodland
suitabitity subclass 2o.

EIB—Eldean loam, 2 to 6 percent slopes. This deep,
genrtly sloping, well drained soil is on outwash terraces
along streams and on low kames. Most areas are long
and narrow or irregular in shape and are 3 to 100 acres.

Typically, the surface layer is dark brown, friable loam
about 8 inches thick. The subsoil is about 22 inches
thick. It is reddish brown, firm clay ioam and gravelly clay
loam in the upper part and dark brown, firm, gravelly clay
and friable gravelly sandy loam in the lower part. The
substratum to a depth-of about 60 inches is light yellow-
ish brown and pale brown, loose gravelly loamy sand
and gravelly sand. In some small areas the surface layer
is sandy loam or silt loam.

Included with this soil in mapping are areas of the
moderately well drained Sleeth soils on foot slopes and
toe slopes and the very poorly drained Westland seils in
depressions and along waterways. The included soils
make up 5 to 10 percent of most areas.

Permeability is moderate or moderately slow in the
subsoil and rapid or very rapid in the substraium. Runoff
is medium. The root zone is mainly moderately deep to
sand and gravel. Available water capacity is low or mod-
erate, and organic matter content is moderate. The sur-
face layer is easily tilled through a fairly wide range in
moisture content. Reaction in the subsoil is siightly acid
or medium acid in the upper part and slightly acid to
mildly alkaline in the lower part. The shrink-swell poten-
tial in the subsoil is moderate.

Most of the acreage is used for farmland. This soil has
high potential for cultivated crops, hay, pasture, trees,
development of building sites and recreational uses. it
has low potential for impoundment of water because of
the rapidly or very rapidly permeabie substratum.
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This soil is well suited to corn, soybeans, small grain,
nursery stock, and grasses and legumes for hay or pas-
ture (fig. 8). Droughtiness and control of erosion are
main management concerns. This soil is better suited to
early maturing crops than to crops that mature late in
summer. This soil is well suited to irrigation. Minimum
tilage, planting cover crops, and using grassed water-
ways help prevent excessive soif loss. Use of crop resi-
due or regular additions of other organic material im-
prtO\if(es fertility, reduces crusting, and increases water
Intake.

This soil is well suited to grazing early in spring. Rota-
tion of pasture, timely deferment of grazing, and restrict-
ed use during wet periods help keep the pasture and soil
in good condition. This soil is well suited to woodiand,
but only a small area is used for this purpose. Spraying,
mowing, or disking help reduce plant competition.

This soil is well suited to building sites. Low strength
and the shrink-swell potential are moderate limitations.
Extending building foundations to the substratum helps
overcome the low strength. Replacing the subsoil with a
suitable base material helps improve local roads. Pollu-
tion of underground water supplies is a possible hazard
for sanitary facilities. During dry periods this soil is
droughty for lawns. It is a good source of sand and
gravel.

This soil is in capability subclass ile and woodland
suitability subclass 2o.

EIC2—Eldean loam, 6 to 12 percent slopes,
eroded. This deep, sloping, well drained soil is on short,
irregular slope breaks on terraces, kames, and side
slopes of valleys. Most areas are long and narrow and
are 3 to 15 acres.

Typically, the surface layer is brown, friable loam about
6 inches thick. The subsoil is about 22 inches thick. it is
reddish brown, firm gravelly clay loam in the upper and
middle parts and dark brown, friable gravelly sandy loam
in the lower part. The substratum to a depth of about 60
inches is pale brown, loose gravelly sand.

Included with this soil in mapping are small areas of
the Kendallville soils on kames and side slopes of val-
leys in the transition area between glacial outwash and
glacial till. Also included are small areas of severely
eroded soils that have shallow gullies and a gravelly
sandy loam, gravelly loam, or clay loam surface iayer.
The included soils make up 5 to 10 percent of most
areas.

Permeabiiity is moderate or moderately slow in the
subsoit and rapid or very rapid in the substratum. Runoff
is rapid. The root zone is mainly moderately deep to
sand and gravel. Available water capacity is low, and
organic matter content is moderately low. Reaction in
the subsoil is slightly acid or medium acid in the upper
part and slightly acid to mildly alkaline in the lower part.
The shrink-swell potential in the subsoil is moderate.

Most of the acreage is used for farmiand. This soil has
medium potential for cultivated crops, development of
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Figure 8 —Eldean loam, 2 to 6 percent slopes, is well suited to nursery stock.

building sites, and recreational uses. It has high potentiai
for hay and pasture.

This soil is moderately well suited to cultivated crops
and small grain and is well suited to hay and pasture.
The hazard of erpsion is the main limitation for cultivated
crops. During extended dry periods, this soil is droughty.
This soil is better suited to early maturing crops than to
crops that mature late in summer. Minimum tillage, plant-
ing cover crops, and using grassed waterways reduce
runoff and soil loss. The surface layer can be worked
through a fairly wide range of moisture content. incorpo-
rating crop residue or other organic matter into the sur-
face layer improves tilth, increases the rate of water
infiltration, and reduces crusting.

This soil is well suited to grazing early in spring. Proper
stocking rates, selection of piants, rotation of pasture,
and timely deferment of grazing., along with weed con-
trol, help keep the pasture and soll in good condition.

This soil is well suited io trees. Native hardwoods are
in a few areas. It is difficult to establish seedlings during
dry periods. Spraying, mowing, of disking reduce plant

> competition.

Slope, low strength, the shrink-swell potential, and the
possible pollution of underground water supplies are limi-
tations for building sites, sanitary facilities, and most rec-
reational uses. If this soil is used for construction, devel-
opment should be on the centour. Extending building
foundations to the substratum helps overcome the low
strength. Replacing the subsoil with a suitable base ma-
terial helps improve local roads. During dry periods this
soil is droughty for lawns. Trails in recreational areas:
should be protected against erosion and established
across the slope. This soifl is a good source of sand and
gravel.

This soif is in capability subclass llie and woodiand
suitability subclass 20.

EnA—Eldean gravelly loam, 0 to 2 percent slopes.
This deep, nearly level, well drained soil is mainly on
outwash terraces along streams. Most areas are oblong
or gircular and are 3 10 15 acres.

Typically, the surface layer is brown, friable gravelly
loam about 8 inches thick. The subscil is about 24
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inches thick. It is reddish brown, firm gravelly clay loam
in the upper and middle parts and is reddish brown,
friable gravelly sandy loam in the lower part. The sub-
stratum o a depth of about 60 inches is pale brown,
locse gravelly sand. in some areas, the surface layer is
darker colored than typical.

included with this soil in mapping and in similar land-
scape positions are small areas of droughty Casco soils
that have sand and gravel at a depth of 12 to 20 inches.
Included scils make up 5 to 15 percent of most areas.

Permeability is moderate or moderately slow in the
subsoeil and rapid or very rapid in the substratum. Runoff
is slow. The root zone is mainly moderately deep {o sand
and gravel. Available water capacity is low, and organic
matter content is moderate or moderately iow. The sur-
face layer is easily tifled through a fairly wide range in
moisture content. Reaction in the subsoil is medium acid
or slightly acid in the upper part and slightly acid to
mildly alkaline in the lower part. The shrink-swell poten-
tial in the subsoil is moderate.

Most of the acreage is used for farmland. This soil has
high potential for cultivated crops, hay, pasture, trees,
and development of building sites. It has medium poten-
tial for recreational uses and low potential for impound-
ment of water because of the rapidly or very rapidly
permeable substratum.

This soil is suited to corn, soybeans, small grain, and
grasses and legumes for hay and pasture. Droughtiness
is the main limitation for cropland. Crops can be seeded
early, because this soil warms and dries early in spring.
Row crops can be grown continuously if a high level of
management is used. This soil is well suited to irrigation.
Gravel in the surface layer interferes with tillage. Use of
crop residue or regular additions of other organic materi-
al and minimum tillage reduce crusting and increase
water intake.

This soil is well suited to grazing early in spring. Proper
stocking rates, selection of plants, rotation of pasture,
and timely deferment of grazing, along with weed con-
trol, help keep the pasture and soil in good condition.

This scil is well suited to woodland, but only a few
areas are used for this purpose. Spraying, mowing, or
disking reduce plant competition.

This soil is well suited to building sites. Low soil
strength and the shrink-swell potential are moderate limi-
tations. Extending the building foundations to the sub-
stratum helps overcome the low strength. Repiacing the
subsoil with suitable base material helps improve local
roads. The possible pollution of underground water sup-
plies limits sanitary facilities. During dry periods, this soil
is droughty for lawns. It is a good source of sand and
gravel. Applying a layer of stone-free ioamy material over
the gravelly loam surface layer improves the suitability
for most recreational uses.

This soil is in capability subciass !ls and woodland
suitability subclass 2o.

EnB2—Eldean graveily loam, 2 to 6 percent slopes,
eroded. This deep, gently sloping, well drained soil is
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mainly on stream terraces and kames. Some areas are
on uplands. Most areas are long and narrow to broad
and are 3 to 20 acres.

Typically, the surface layer is brown, friable gravelly
loam about 6 inches thick. The subsoil is about 22
inches thick. it is reddish brown, firm clay loam and
gravelly clay in the upper and middie parts and reddish
brown, friable gravelly sandy foam in the lower part. The
substratum to a depth of about 60 inches is pale brown,
loose graveily sand.

included with this soil in mapping and in similar land-
scape positions are small areas of the droughty Casco
soils that have sand and gravel at a depth of 12 to 20
inches. Aiso included are the very poorly drained West-
land soils in depressions and along waterways. The in-
cluded areas make up 5 to 10 percent of most areas.

Permeability is moderate or moderately siow in the
subsoil and rapid or very rapid in the substratum. Runoff
is medium. The root zone is mainly moderately deep to
sand and gravel. Available water capacity is low, and
organic matter content is moderaie or moderately low.
The surface layer is easily tilled through a fairly wide
range in moisture content. Reaction in the subsoil is
medium acid or slightly acid in the upper part and slightly
acid to mildly alkaline in the lower part. The shrink-swell
potential in the subsoil is moderate.

Most of the acreage is used for farmland. This soil has
high potential for cultivated crops, hay, pasture, frees,
and development of building sites. It has medium poten-
tial for recreational uses and low potential for impound-
ment of water because of the rapidly or very rapidly
permeable substratum.

This soil is well suited to corn, soybeans, small grain,
and grasses and legumes for hay or pasture. Droughti-
ness and control of erosion are main management con-
cerns. Because of the limited available water capacity
this soil is better suited to early maturing crops than to
crops that mature late in summer. Gravel in the surface
layer interferes with tillage. Minimum tillage, planting
cover crops, and using grassed waterways help prevent
excessive soil loss. Use of crop residue and requiar
additions of other organic material improve fertility,

- reduce crusting, and increase water intake.

This soil is well suited to grazing early in spring.
Grasses and legumes grow poorly during dry periods in
summer. Proper stocking rates, selection of plants, rota-
tion of pasture, and timely deferment of grazing, along
with weed control, help keep the pasture and soil in
good condition.

This soil is well suited to woodland, but only a small
acreage is used for this purpose. Seedlings are difficult
to establish during dry periods in summer. Spraying,
mowing, or disking reduce plant compstition.

This soil is weli suited to building sites. Low soil
strength and the shrink-sweil potential are moderate limi-
tations. Extending building foundations to the substratum
helps overcome the low strength. Replacing the subsoil
with a suitable base material helps improve local roads.
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Possible poilution of underground water supplies is a
hazard for sanitary facilities. During dry periods, this soil
is droughty for lawns. Applying a layer of stone-free
loamy material over the gravelly loam surface layer im-
proves suitability for most recreational uses. This soil is a
good source of sand and gravel.

This soit is in capability subclass ille and woodiand
suitability subclass 2o.

EpA—Eidean-Kendallville loams, ¢ to 2 percent
slopes. This complex consists of deep, nearly level, well
drained soils that are mainly on a transitional landscape
position between outwash terraces and uplands. Most
areas are 5 to 50 acres and are made up of about 55
percent Eldean loam and 35 percent Kendallville loam.
The Eldean soil is on higher positions than the Kendall-
ville soil. The scils are so intricately mixed, or areas are
so small in size, that it is not practical to separate them
in mapping.

Typically, the Eldean soil has a surface layer of dark
brown, friable loam about 9 inches thick. The subsoil is
about 26 inches thick. It is brown and reddish brown,
firm gravelly clay loam in the upper part and dark brown,
firm gravelly clay and friable gravelly sandy loam in the
lower part. The substratum to a depth of about 60 inches
is pale brown, loose gravelly loamy sand. in some areas,
the subsoil is thicker than typical and has sand and
gravel at a depth of 40 to 50 inches.

Typically, the Kendallville soil has a surface layer of
brown, friable loam about 9 inches thick. The subsoil is
about 30 inches thick. It is brown, friable loam in the
upper part and dark yellowish brown, firm clay loam and
gravelly clay loam in the middle and lower parts. The
substratum to a depth of about 60 inches is yellowish
brown, firm, loam glacial til.

Included with these soils in mapping are the somewhat
poorly drained Crosby and Sleeth soils in slight depres-
sions and along waterways. The included soils make up
about 10 percent of most areas.

Permeability of the Eldean soil is moderate or moder-
ately slow in the subsoil and rapid or very rapid in the
substratum. The root zone is mainly moderately deep to
sand and gravel, and available water capacity is low or
moderate. Reaction in the subsoil is medium acid or
slightly acid in the upper part and slightly acid to mildly
alkaline in the lower part.

Permeability of the Kendallville soil is moderately sfow.
The root zone is mainly moderately deep to compact
glacial tifl, and available water capacity is moderate. Re-
action in the subsoil is medium acid or strongly acid in
the upper part and neutral or mildly alkaline in the lower
part.

fn both of these soils runoff is slow, organic matter
content is moderate, and the shrink-swell potential is
moderate in the subsoil. The surface layer is easily tilled
through a fairly wide range in moisture content.

Most of the acreage is used for farmland. These soils
have high potential for cultivated crops, small grain, hay,
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pasture, trees, development of building sites and recre-
ational uses.

These soils are well suited to corn, soybeans, small
grain, and grasses and legumes for hay and pasture.
Droughtiness of the Eldean soil is the main limitation for
cropland. The Eldean soil dries earlier in spring than the
Kendallville soil. Row crops can be grown continuously
on both soils if & high level of management is used.
These soils are well suited to irrigation. Use of crop
residue or regular additions of other organic material and
minimum tillage reduce crusting and increase water
intake.

These soils are well suited to deep-rooted grasses and
legumes for hay and pasture. Rotation of pasture and
timely deferment of grazing help keep the pasture and
soils in good condition.

These soils are well suited to woodland, but only a
small acreage is used for this purpose.

These soils are well suited to building sites. Low
strength and the shrink-swell potential are moderate limi-
tations. Extending building foundations to the substratum
of the Eldean soil helps overcome the low strength.
Replacing the subsoil of the Eldean soil with a suitable
base material heips improve local roads. The Eldean soil
is better suited to septic tank absorption fields than the
Kendallville soil. Movement of unfiltered effluent through
the rapidly or very rapidly permeable sand and gravel in
the substratum is a possible hazard of poliution to under-
ground water supplies. The moderately slow permeability
of the Kendallville soil is a limitation for septic tank
absorption fields. Increasing the size of the absorption
area helps overcome this problem. During dry periods
the Eldean soil is droughty for lawns.

These soils are in capability subclass ils. The Eldean
soil is in woodland suitability subclass 20, and the Ken-
dallville soil is in woodland suitability subclass 1o.

EpB—Eldean-Kendallville loams, 2 to 6 percent

. slopes. This complex consists of deep, gently sloping,

well drained soils in moderately broad to iong and
narrow areas on stream terraces and in circutar or irregu-
lar areas on kames and eskers. Most areas are 2 to 50
acres and are made up of about 55 percent Eldean loam
and 30 percent Kendallville loam. The Eldean soil is
mainly on terraces and the tops and sides of kames and
eskers. The Kendallville soil is on the lower part of
slopes on kames and eskers and in the transition zone
between soils on terraces and uplands. These soils are
s0 intricately mixed, or areas are so small in size, that i
is not practical to separate them in mapping. .
Typically, the Eldean soil has a surface layer of dar

brown, friable loam about 9 inches thick. The subsoil is
about 24 inches thick. It is brown and reddish brown,
firm gravelly clay loam in the upper and middle parts and
dark brown, friable gravelly sandy loam in the lower part.
The substratum to a depth of about 60 inches is pale
brown, icose gravelly sand. In some areas, the subsoil is
thicker than typical and has sand and gravel at a depth
of 40 to 50 inches.
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Typically, the Kendallville soil has a surface layer of
brown, very friable loam about 10 inches thick. The sub-
soil is about 29 inches thick. It is brown, friable loam and
firm clay loam in the upper part and yellowish brown,
firm gravelly clay loam and gravelly sandy clay loam in
the lower part. The substratum to a depth of about 60
inches is yellowish brown, firm, loam glacial till.

Included with these soils in mapping are small areas of
the somewhat poorly drained Crosby and Sleeth socils on
foot slopes and some small areas of soils that have a
sandy loam surface layer and are droughty. The included
soils make up 10 to 15 percent of most areas.

Permeability of the Eldean soil is moderate or moder-
ately slow in the subsoil and rapid or very rapid in the
substratum. The root zaone is mainly moderately deep to
sand and gravel, and available water capacity is low or
moderate. Reaction in the subscil is medium acid or
slightly acid in the upper part and slightly acid to mildly
alkaline in the lower part.

Permeability of the Kendallville soil is moderately slow.
The root zone is mainly moderately deep to compact
glacial till, and available water capacity is moderate. Re-
action in the subsoil is medium acid or strongly acid in
the upper part and neutral or mildly alkaline in the lower
part.

In both of these soils runoff is medium, organic matter
content is moderate, and the shrink-swell potential is
moderate in the subsoil. The surface layer is easily tilled
through a fairly wide range in moisture content.

Most of the acreage is used for farmland. These soils
have high potential for cultivated crops, small grain, hay,
pasture, trees, deveiopment of building sites, and recre-
ational uses.

These soils are well suited to corn, soybeans, small
grain, and grasses and legumes for hay and pasture.
The hazard of erosion on both socils and the droughti-
ness of the Eldean soil are the main limitations for crop-
land. The Eidean soil dries earlier in spring than the
Kendaliville soil and is better suited to early maturing
crops than to crops that mature late in summer. Both
soils are suited to irrigation. Minimum tillage, planting
cover crops, and using grassed waterways help reduce
erosion. Use of crop residue or regular additions of other
organic material reduces crusting and increases water
intake.

These soils are well suited to deep-rooted grasses and
legumes for hay and pasture. Rotation of pasture and
timely deferment of grazing help keep the pasture and
the soils in good condition.

These soils are well suited to woodland, but only a
small area is used for this purpose. Spraying, mowing, or
disking reduces plant competition.

These soils are weil suited to building sites. Low
strength and shrink-swell potential are moderate limita-
tions. Extending the buiiding foundation 1o the substra-
tum of the Eldean soil helps overcome the low strength.

Replacing the subsoil of the Eidean soil with a suitable

base material helps improve locai roads. The Eldean soil
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is better suited o septic tank absorption fields than the
Kendailville scil. In the Eldean soil, the movement of
unfiltered effluent through the rapidly or very rapidly per-
meable sand and gravel in the substratum is a possible
hazard of pollution to underground water supplies. The
moderately slow permeability of the Kendallville soil is a
fimitation for septic tank absorption fields. Increasing the
size of the absorption area helps overcome this problem.
During dry periods, the Eidean soil is droughty for lawns.
Plant cover should be maintained on the site during
construction te reduce the hazard of erosion.

These soils are in capability subclass lie. The Eldean
soil is in woodland suitability subclass 20, and the Ken-
dallville soil is in woodland suitability subclass 10.

EpC2—Eldean-Kendaliville loams, 6 to 12 percent
slopes, eroded. This complex consists of deep, sloping,
well drained soiis in long, narrow areas on short slope
breaks on terraces and in circular or irregular areas on
kames and eskers. Most areas are 2 to 30 acres and
make up about 55 percent Eldean loam and 30 percent
Kendallville ioam. The Eldean soil is mainly on the tops
and sides of kames and eskers. The Kendaliville soil is
on the lower part of slopes. The Eldean and Kendallville
soils are so intricately mixed, or areas are so small in
size, that it is not practical to separate them in mapping.

Typically, the Eldean soil has a surface layer of brown,
friable loam about 8 inches thick. The subsoil is about 22
inches thick. It is reddish brown, firm clay loam and
gravelly clay loam in the upper and middle parts and
dark brown, friable gravelly sandy loam in the lower part.
The substratum to a depth of about 60 inches is pale
brown, loose gravelly sand.

Typically, the Kendallville soil has a surface layer of
brown, friable loam about 6 inches thick. The subsoil is
about 28 inches thick. It is dark yellowish brown, firm
clay loam in the upper part and gravelly clay loam in the
lower part. The substratum to a depth of about 60 inches
is yellowish brown, firm, loam glacial tiil.

Included with these soils in mapping are small areas of
the more droughty Casco and Rodman soils on the
upper part of convex slopes. The included soils make up
10 to 15§ percent of most areas.

Permeability of the Eldean soil is moderate or moder-
ately slow in the subsoil and rapid or very rapid in the
substratum. The root zone is mainly moderately deep to
sand and gravel, and available water capacity is low.
Reaction in the subsoil is medium acid or slightly acid in
the upper part and slightly acid to mildiy alkaline in the
lower part.

Permeability of the Kendallville soil is moderately slow.
The root zone is mainly moderately deep to compact
glacial till, and available water capacity is moderate. Re-
action in the subsoil is medium acid or strongly acid in
the upper part and neutral or miidly aikaline in the lower
part.

In both soiis runoff is rapid, organic matter content is
moderately low, and tilth is good. The shrink-swell poten-
tial is moderate in the subsoil.
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Most of the acreage is used for farmland. These soils
have rmedium potential for cultivated crops, development
of building sites and recreational uses. They have high
potential for hay, pasture, and woodland.

These soils are moderately well suited 1o cuitivated
crops and small grain and well suited to hay and pasture.
The hazard of erosion on both scils and the droughti-
ness of the Eldean soil are the main limitations for crop-
land. The Eldean soil dries earlier in spring than the
Kendaliville soil and is better suited to early maturing
crops than to crops that mature late in summer. Mini-
mum tillage, cover crops, and grassed waterways reduce
runoff and soil loss. incorporating crop residue or other
organic matter into the surface layer improves tilth, in-
creases the rate of water infiliration, and reduces crust-
ing.

ql'hese soils are well suited to deep-rooted grasses and
legumes for hay and pasture. Rotation of pasture and
timely deferment of grazing help keep the pasture and
the soils in good condition.

These soils are well suited to trees and shrubs. During
dry periods seediings are difficuli to establish on the
Eldean soil.

These soils are fairly well suited to building sites. Low
strength, shrink-swell potential, and slope are moderate
limitations. Development shouid be on the contour. Ex-
tending the building foundation to the substratum of the
Eldean soil helps overcome the low strength. Use of
suitable base material helps improve focal roads on the
Eldean soil. The Eldean soil is better suited as a site for
septic tank absorption fields than the Kendallviile soil. in
the Eldean soil, the movement of unfiltered effluent
through the rapidly or very rapidly permeable sand and
gravel in the substratum is a possible hazard of pollution
to underground water supplies. The moderately slow per-
meability of the Kendallville soil is a limitation for septic
tank absorption fields. Increasing the size of the absorp-
tion area helps overcome this problem. Leach lines
should be placed on the contour. The Eldean soil is
droughly for lawns, especially during dry periods.

These soils are in capability subclass lile. The Eldean
soil is in woodland suitability subclass 20, and the Ken-
dallville soil is in woodfand suitability subclass 1o0.

EuA-—Eldean-Urban land complex, nearly level.
This complex consists of a deep, well drained Eldean
soil and Urban land on terraces. Most areas are 10 1o
100 acres or more and contain about 55 percent Eldean
loam and 35 percent Urban land. The Eidean soil and
the Urban land areas are so intricately mixed, or areas
are so small in size, that it is not practical to separate
them in mapping. Slope ranges from 2 to 6 percent.

Typically, the Eldean soil has a surface layer of dark
brown, friable loam about 9 inches thick. The subsoil is
about 26 inches thick. It is brown and reddish brown,
firm gravelly clay loam in the upper and middle parts and
dark brown, friable gravelly sandy loam in the lower part.
The substratum to a denth of about 60 inches is pale
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brown, loose gravelly sand. in some areas, the subsoil is
thicker than typical and has sand and gravel at a depth
of 40 to 50 inches. In other areas, the surface layer is
darker colored.

The Urban land areas are covered by streets, parking
lots, buildings, and other structures that alter the soil so
that identification is not feasible.

Included in mapping are areas radically altered by cut-
ting and filling. The inclusions make up about 10 percent
of most areas.

The permeability of the Eldean soil is moderate or
moderately slow in the subsoil and rapid or very rapid in
the substratum. Runoff is slow, available water capacity
is low or moderate, and organic matter content is moder-
ate. The root zone is moderately deep to sand and
gravel. Reaction in the subsoil is medium acid or slightly
acid in the upper part and slightly acid to -mildly alkaline
in the lower part. The shrink-swell potential is moderate
in the subsaoil.

The Eldean soif is used for parks, openland, building
sites, iawns, and gardens. It has high potential for lawns,
vegetable and flower gardens, trees, shrubs, recreational
areas, and building sites. This soil has low potential for
impoundment of water because of the rapidly or very
rapidly permeabie substratum.

The Eldean soil is well suited to grasses, flowers,
vegetables, trees, and shrubs. During dry periods, sup-
plemental irrigation is needed for good growth. Soil ero-
sion generally is not a major problem unless the soil is
disturbed and left unprotected. The included small areas
of cut and fill land are not well suited to lawns and
gardens. Subsoil material, exposed on the surface, has
poor tiith. It is sticky when wet and hard when dry.

The Eldean soil is well suited to building sites. Low
strength and the shrink-swell potential are moderate limi-
iations. Extending building foundations to the substratum
helps overcome the low strength. Replacing the subsaoil
with a suitable base material helps improve local roads
and streets. If the Eldean soil is used for sanitary facili-
ties, there is a possible hazard of pollution of under-
ground water supplies.

The Eidean soil is in capability subclass lls and is not
assigned to a woodtand suitability subclass. Urban land
is not assigned to a capability subclass or a woodland
suitability subclass.

EuB—Eidean-Urban land complex, gently sloping.
This complex consists of a deep, well drained Eldean
soil and Urban land on terraces. Most areas are 10 to 70
acres or more and are made up of about 55 percent
Eidean lpam and 35 percent Urban land. The Eldean soil
and the Urban land areas are so infricately mixed, or
areas are so small in size, that it is not practical to
separate them in mapping. Slope is 0 to 2 percent.

Typically, the Eldean soil has a surface layer of dark
brown, friable loam about 8 inches thick. The subsoil is
about 22 inches thick. It is brown and reddish brown,
firm graveily clay loam in the upper and middle parts and
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dark brown, friable gravelly sandy loam in the lower part.
The substratum fo a depth of about 80 inches is pale
brown, loose gravelly sand.

The Urban land areas are covered by streets, parking
lots, buildings, and other structures that alter the soil so
that identification is not feasible.

Inciuded in mapping are areas radically altered by cut-
ting and filling and small areas of the more drougity
Casco soils on the upper part of convex slopes. Small
areas of the Kendallville soils that have glacial il in the
substratum are in transitional areas between terraces
and uplands. The included soils make up about 10 per-
cent of most areas.

Permeability of the Eldean soil is moderate or moder-
ately slow in the subscil and rapid or very rapid in the
substratum. Runoff is medium, and organic matter con-
tent is moderate. The root zone is mainly moderately
deep to sand and gravel, and available water capacity is
low or moderate. Reaction in the subsoil is medium acid
or slightly acid in the upper part and slightly acid to
mildly alkafine in the lower part. The shrink-sweli poten-
tial is moderate in the subsail.

The Eldean soil is used for parks, openland, building
sites, lawns, and gardens. it has high potential for lawns,
vegetable and flower gardens, irees, shrubs, recreational
areas, and building sites. This soil has low potential for
impoundment of water because of the rapidly or very
rapidly permeable substratum.

The Eldean soil is suited to grasses, flowers, vegeta-
bles, trees, and shrubs. During dry periods, supplemental
irrigation is needed for good growth. Soil erosion gener-
ally is not a major problem uniess the soil is disturbed
and feft unprotected. The included small areas of cut
and fill fand are not weli suited to lawns and gardens.
Subsoil material, exposed on the surface, has poor tilth.
it is sticky when wet and hard when dry.

The Eldean soil is well suited to building sites. Low
strength and the shrink-swell potential are moderate limi-
tations. Extending building foundations to the substratum
helps overcome the low strength. Replacing the subsoil
with a suitable base material helps improve local roads
and streets. if the Eidean soil is used for sanitary facili-
ties, the pollution of underground water supplies is a
possible hazard.

The Eldean soil is in capability subciass ile and is not
assigned 1o a woodland suitability subclass. Urban land
is not assigned to a capability subclass or a woodland
suitability subclass,

Gn—=Genesee silt ioam, occasionally flooded. This
deep, nearly level, well drained soil is in the highest
position on flood plains of major streams and larger
tributaries. |t is occasionally flooded for brief periods in
fall, winter, and spring. Most areas are long and narrow
and are 5 to 200 acres or more. Slope is 0 to 2 percent.

Typically, the surface layer is dark grayish brown, iri-
able silt loam about 9 inches thick. The subsoil is dark
brown, friable silt loam and loam about 29 inches thick.
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The substratum to a depth of about 60 inches is dark
brown and brown, friable sili loam. In some areas the
surface layer is loam. In other areas, the surface layer is
darker than typical.

Inciuded with this soil in mapping are narrow strips of
the somewhat poorly drained Sheals soils in lower posi-
tions on the flood plain and areas of the more sandy
Stonelick soils adjacent to the streams. Also included
are small areas of soils that are droughty and have a
sandy loam surface layer that is 10 to 15 percent gravel.
The included soils make up about 15 to 25 percent of
most areas.

Permeability is moderate, and runoff is slow. The rooct
zone is deep. Available water capacity is high, and or-
ganic matter content is moderate. The surface layer is
easily tilled through a fairly wide range in moisture con-
tent. Reaction in the subsoil is neutral to moderately
alkaline.

Most of the acreage is used for cropland, mainly row
crops, small grain, and truck crops. Truck crops are
grown along smaller streams. A few areas are used for
pasture and woodland. This soil has high potential for
cropland, pasture, and woodland. It has low potential for
development of building sites and sanitary facilities.

Flooding is the main hazard for cropland. Although the
choice of crops is limited, this scil is well suited to
continuous crops such as corn and soybeans. Crops
such as winter wheat are severely damaged by floodwa-
ter in winter and early in spring. Row crops can be
pianted and harvested during the nonflooding period in
most years. Use of cover crops and crop residue help
maintain organic matter, reduce crusting, and protect the
surface during floods.

This soil is suited to grasses and iegumes for pasture.
Overgrazing or grazing when this soil is wet causes com-
paction and poor tilth. Rotation of pasture and deferment
of grazing during wet periods heip keep the pasture and
soil in good condition.

Thig soil is well suited to trees and other vegetation
grown for wildlife habitat. Tree seedlings grow well if
competing vegetation is controlled-or removed by spray-
ing, mowing, and disking.

Flooding is a severe limitation for most building sites
and sanitary facilities. This soil has potential for such
recreational uses as picnic areas, hiking trails, and golf
fairways. Diking to control flooding is difficult in many
aregs.

This soil is in capability subclass llw and woodland
suitability subclass 10.

HeE—Hennepin-Miamian silt loams, 18 to 25 per-
cent slopes. These deep, steep, well drained soils are
on side slopes along well defined drainageways on up-
lands. Most areas are 5 to 30 acres and are made up of
about 50 percent Hennepin silt loam and 35 percent
Miamian silt loam. The Hennepin soil is mainly on back
slopes, and the Miamian soil is on shouider slopes and
foot slopes. The soils are so intricately mixed, or areas
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are so small in size, that it is not practical to separate
them in mapping.

Typically, the Hennepin scil has a surface layer of
brown, friable silt ioam about 6 inches thick. The subsoil
is dark yeliowish brown and yellowish brown, friable loam
about 11 inches thick. The substratum to a depth of
about 60 inches is brown, firm loam glacial Hill.

Typically, the Miamian soil has a surface layer of
brown, friable silt loam about 6 inches thick. The subsoil
is dark yellowish brown, firm clay loam about 19 inches
thick. The substratum 1o a depth of about 60 inches is
yellowish brown, firm, loam glacial till.

Included with these soils in mapping are narrow strips
of the Eldean soils formed in glacial outwash on foot
slopes of valley sides. Also included are narrow strips of
soils that have slopes of 35 to 60 percent. The included
soils make up about 15 percent of most areas.

Permeability of the Hennepin soil is slow or moderately
slow. The root zone is mainly shallow to compact calcar-
eous glacial till, and the shrink-swell potential in the
subsoil is low. Reaction in the subsoil is slightly acid to
moderately alkaline.

Permeability of the Miamian scil is moderately siow.
The root zone is mainly moderately deep, and the shrink-
swell potential is moderate. Reaction in the subsoil is
strongly acid to neutral in the upper part and slightly acid
1o mildly alkaline in the lower part.

In both soils runoff is very rapid, available water ca-
pacity is moderate, and organic matter content is low.

Most areas of these soils are used for woodland. A
few areas are used for permanent pasture. These soils
have low potential for cultivated crops, development of
building sites, and sanitary facilities. They have medium
potential for woodland and woodland wildlife habitat.

Slope is a severe limitation for cropland. These soils
are suited to adapted grasses and legumes for hay and
pasture. The hazard of erosion is severe, if adequate
plant cover is not maintained. Surface compaction, poor
tilth, reduced growth, and increased runoff resuit from
overgrazing or grazing when these soils are wet. Proper
stocking rates, selection of plants, rotation of pasture,
and timely deferment of grazing, along with control of
weeds help keep the pasture and soils in good condition.
Reseeding pasture by the trash-muich or no-til} seeding
method helps control ergsion.

These soils are well suited 10 trees and shrubs. Some
deep-rocoted plants may have nutrient deficiencies, if
their roots encounter the calcareous glacial till in the
substratum. Seedlings grow well if competing vegetation
is controlled or removed by cutting, spraying, or girdiing.
Logging roads and skid trails should be protected
against erosion and constructed on the contour.

Siope and the slow or moderately slow permeability
are severe limitations for development of building sites,
sanitary facilities, and most recreational uses. Plant
cover shouid be maintained on the site during construc-
tion to reduce the hazard of erosion. Trails in recreation-
al areas should be protected against erosion and estab-
lished across the slope.
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These soils are in capability subclass Vie and wood-
land suitability subclass tr.

HeF—Hennepin-Miamian silt loams, 25 to 50 per-
cent slopes. These deap, very steep, well drained soils
are on hillsides and on side slopes along well defined
drainageways on uplands. Most areas are § to 30 acres
and are made up of about 55 percent Hennepin silt loam
and 30 percent Miamian silt loam. The Hennepin soil is
mainly on back slopes, and the Miamian soil is on shoul-
der slopes and foot siopes. These soils are so intricately
mixed, or areas are so small in size, that it is not practi-
cal to separate them in mapping.

Typicaily, the Hennepin soil has a surface layer of
brown, friable siit loam about 6 inches thick. The subsoil
is dark yellowish brown and yellowish brown, friable loam
about 11 inches thick. The substratum to a depth of
about 60 inches is brown, friable and firm, loam glacial
till.

Typically, the Miamian soil has a surface layer of
brown, friable silt loam about 6 inches thick. The subsoil
is dark yellowish brown, firm clay loam about 16 inches
thick. The substraium to a depth of about 60 inches is
yellowish brown, firm, loam glaciai {ill.

Included with these soils in mapping are narrow strips
of the Eldean soils formed in glacial outwash on foot
slopes of valley sides. Alsc included are narrow, short,
nearly vertical escarpments. The included areas make up
about 15 percent of most areas.

Permeability of the Hennepin soil is slow or moderately
slow. The root zone is mainly shallow to compact calcar-
eous glacial till, and the shrink-swell potential in the
subsoil is low. Reaction in the subsoil is slightly acid to
moderately alkaline.

Permeability of the Miamian soil is moderately slow.
The root zone is mainly moderately deep, and the shrink-
swell potential is rmoderate. Reaction in the subsoil is
strongly acid to neutral in the upper part and slightly acid
to mildly alkaline in the lower part.

in both soils runoff is very rapid, available water ca-
pacity is moderate, and organic matter content is low.

Most areas of these soils are used for woodland. A
few areas are used for permanent pasture. These soils
have low potential for cropland, pasture, development of
building sites, sanitary facilities, and recreational uses.
They have high potential for woodiand and woodland
wildlife habitat.

Siopes are too steep for the safe operation of modern
farm machinery. The hazard of erosion is severe, if ade-
quate piant cover is not maintained. Surface compaction,
poor tilth, reduced growth, and increased runoff resuit
from overgrazing or grazing when these soils are wet.
Proper stocking rates, rotation of pasture, and timely
deferment of grazing help keep the pasture and soils in
good condition.

These soils are well suited to trees and shrubs. Some
deep-rooted piants may have nutrient deficiencies, if
their roots encounter the calcareous glacial till in the
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substratum. Seedlings grow well if competing vegetation
is controlled or removed by cutting, spraying, or girdling.
The very steep slope severely limits the use of logging
equipment. Logging roads should be protected against
erosion and laid out on the contour.

Construction for recreational and urban uses is very
difficult. The hazard of erosion is very severe when
vegetation is removed. Trails in recreational areas shouid
be protected against erosion and established across the
slope.

These soils are in capability subclass Vile and wood-
land suitability subclass 1r.

HnA—Henshaw silt loam, 0 to 4 percent slopes.
This deep, nearly level and gently sloping, somewhat
poorly drained soif is on slight rises and in narrow strips
along waterways on low terraces and in shailow basinlike
areas on uplands. Most areas are long and narrow or
irreguiar in shape and are 5 to 15 acres.

Typically, the surface layer is dark grayish brown, fri-
able silt loam about 8 inches thick. The subsoil is about
34 inches thick. It is mottled, brown and grayish brown,
friable and firm silt loam in the upper part; mottled, yel-
lowish brown, firm silty clay loam in the middle part; and
mottled, olive brown, friable silt loam in the lower part.
The substratumn to a depth of about 62 inches is mottied,
yellowish brown and grayish brown, friable silt loam. In
some areas in the subsoil, the content of clay is higher
than typical.

included with this soll in mapping are small areas of
the poorly drained Patton soils in depressions and areas
of soils that have siopes of 4 to 12 percent. The includ-
ed soils make up about 10 to 20 percent of most aresas.

A seasonal high water table is between a depth of 12
and 24 inches in winter, spring, and other extended wet
periods. Permeability is moderately slow, and runoff is
slow and medium. The root zone is mainly deep. Availa-
ble water capacity is high, and organic matter content is
moderate. The surface layer crusts after heavy rains.
Reaction in the subsoil is strongly acid to mildly alkaline.
The shrink-swell potential is low.

Most of the acreage is used for farmland. This soil has
high potential for cultivated crops, hay, pasture, and
trees. The potential for development of building sites and
sanitary facilities is low.

Drained areas of this soil are well suited to corn,
soybeans, small grain, and grasses and legumes for hay
or pasture. Seasonal wetness is the main limitation for
cropland. if not drained, this soil warms slowly and dries
late in spring. Most areas of cropland are drained. Sub-
surface drainage systems help remove excess water
from the root zone. Surface drains are used in some
areas. Planting cover crops and use of crop residue or
additions of other organic material improve tilth, reduce
crusting, and help control erosion.

Overgrazing or grazing when this soil is wet causes
poor tilth and compaction of the silt loam surface layer.
This soil is poorly suited to grazing early in spring. Rota-

33

tion of pasture and restricted grazing during wet periods
help keep the pasture and soii in good condition.

This scil is well suited to trees that are tolerant of
some wetness. Competing vegetation can be controlled
or removed by spraying, mowing, and disking.

Seasonal wetness, moderately slow permeability, and
low strength are limitations for buildings and most sani-
tary facilities. Landscaping on building sites helps keep
surface water away from the foundations. Subsurface
drains and open ditches help improve drainage. Dwell-
ings and small buildings should be constructed with
foundations designed to prevent structural damage
caused by frost action. Wetness limits excavations in
winter and spring. Artificial drainage and use of a suit-
able base materia! help improve local roads.

This soil is in capability subclass Ilw and woodiand
suitability subclass 20.

Ko—Kokomo silty clay loam. This deep, nearly level,
very poorly drained. soil is in broad depressions and in
narrow strips along waterways on uplands. it receives
runoff from adjacent, higher lying soils and is subject to
ponding. Slope is 0 to 2 percent. Most areas are 2 to 50
acres, but some areas are as much as 2,000 acres.

Typically, the surface layer is very dark brown, friable
silty clay loam about 8 inches thick. The subsurface layer
is very dark brown, friable, silty clay loam about 10
inches thick. The subsoil is mottled, dark gray and dark
grayish brown, firm silty clay and clay loam about 22
inches thick. The substratum to a depth of about 60
inches is mottled, yellowish brown, firm, clay loam and
loam glacial tili.

included with this soil in mapping are smali areas of
somewhat poorly drained Crosby soils on slight convex
rises and the well drained Miamian soils and the moder-
ately well drained Lewisburg soils on knoils. The includ-
ed soils make up 5 to 10 percent of most areas.

A seasonal high water table is near the surface in
winter, spring, and other extended wet periods. Perme-
ability is moderately slow, and runoff is very slow. This
soil is subject to ponding. The root zone is moderately
deep or deep to compact glacial till. Available water
capacity and organic matter content are high. This soil
puddles and clods easily. Throughout the subsoil reac-
tion is mainly neutral. The shrink-swell potential in the
subsoil is moderate.

Most of the acreage is used for farmland. This soil has
high potential for cuitivated crops, hay, pasture, and
woodland. it has low potential for development of build-
ing sites, sanitary facilities, and recreational uses.

The very poor natural drainage is the main limitation
for farming. Drained areas are well suited to corn, Soy-
beans, wheat, oats, hay, and pasture (fig. 8). Stands of
wheat and oats, in inadequately drained areas, are poor
in most years. A combination of surface and subsurface
drains helps improve drainage. This soil becomes com-
pacted and cloddy, if it is worked when wet and sticky.
Grazing when this soil is dry helps prevent compaction.
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Figure 9.—Dark colored Kokomo soils in center are well suited to
cultivated crops. Kendallvitle soils are on hummocky hills in
background.

Incorporating crop residue or other organic matter into
the surface layer and planting cover crops help maintain
tilth and increase the rate of water infiliration.

This soil is suited to trees that are tolerant of wetness.
Spraying, mowing, and disking help reduce plant compe-
tition. Wetness limits free planting and the use of har-
vesting equipment in winter and spring.

Proionged wetness, ponded water, low strength, and
moderately slow permeability are severe limitations for
building sites and sanitary facilities. Surface drains and
storm sewers remove surface water. Artificial drainage
and use of a suitable base material help improve local
roads. Extensive drainage is needed for intensive recre-
ational uses, such as ball diamonds and tennis courts.

This soil is in capability subclass llw and woodland
suitability subclass 2w.

Ln—Linwood muck. This deep, nearly level, very
poorly drained soil is in bogs and swales on terraces and
uptands. it is frequently flooded. Slope is 0 to 2 percent.
Most areas are circular and are 2 to 10 acres.

Typically, the surface layer is black, friable muck about
12 inches thick. Below this to a depth of about 45 inches
is black, dark reddish brown, and dark brown, friable
muck. The substratum to a depth of about 60 inches is
dark gray, firm silty clay foam.

" Included with this soil in mapping are small areas of
the Carlisle soils formed in organic deposits more than

SOIL SURVEY

60 inches thick and areas of scils that have clayey or
sandy material at a depth of 36 to 48 inches. Also
included are areas of soils that have 14 to 30 inches of
silt loam over muck. The included soils make up about
20 percent of most areas.

Water is near the surface and ponds for long periods.
Runoff is very slow, and permeability is moderate. The
root zone is deep, avaitable water capacity is very high,
and organic matter content is very high. Tilth is good.
Reaction in the root zone is strongly acid to neutral.

Most areas are used for cropland and pasture. Some
areas have natural vegetation and are used for wetland
wildlife habitat. This soil has high potential for cropland,
pasture, and wetland wildlife habitat. The potential for
development of building sites, sanitary facilities, and rec-
reational uses is low.

The very poor natural drainage and flooding are the
main limitations for cullivated crops. Drained areas are
well suited to cultivated crops but are poorly suited o
wheat, because ponding causes a loss of stand. Surface
drains remove ponded water. Subsurface drains are also
used. Some areas are difficult to drain because of inad-
equate outlets. Subsidence or shrinkage is a result of
oxidation of organic material after draining. Controlled
drainage reduces shrinkage in areas where the water
tabie can be raised or lowered. During dry periods the
hazard of fire is a concern. Irrigation, windbreaks, and
cover crops reduce the hazard of erosion.

Drained areas of this soil are suited io adapted
grasses for hay and pasture. Water-tolerant grasses,
such as reed canarygrass, grow well on this soil. Over-
grazing and grazing when this sail is wet damages
plants.

This soil is not well suited to woodland because of
wetness and unstable soil conditions. Undrained areas
support water-tolerant frees and some cattails, reeds, or
sedges. Seedlings are difficult to establish on this soil,
and larger trees are subject to tree throw. Wetness se-
verely limits the use of logging equipment. .

Wetness, flooding, low strength, and seepage are
severe limitations for development of building sites, sani-
tary facilities, and recreational uses. Undrained areas
provide good habitat for ducks, muskrats, and other wet-
fand wildlife,

This soil is in capability subclass llw and woodland
suitability subclass 4w.

LoB--Loudonville silt loam, 2 to 6 percent slopes.
This moderately deep, gently sloping, well drained soil is
on ridgetops and knoils on uplands. Most areas are 10
to 30 acres.

Typically, the surface layer is dark grayish brown, fri-
able silt loam about 7 inches thick. The subsoil is about
28 inches thick. It is yellowish brown, firm clay loam in
the upper part and yellowish brown, firm channery clay
loam in the lower part. Hard sandstone bedrock is at a
depth of about 39 inches.
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Included with this soil in mapping are small areas of
the deep Alexandria and Miamian soils that have bed-
rock at a depth of more than 40 inches on foot slopes.
Also included are areas of somewhat poorly drained
soils on broad ridgetops. The included soils make up 5
io 10 percent of most areas.

Permeability is moderate. The root zone is moderately
deep to sandstone bedrock. Available water capacity is
low, runoff is medium, and organic matter content is
moderate. Tilth is good. Reaction in the subsoil is
medium acid to very strongly acid. The shrink-swell po-
tential in the subsoil is moderate.

Most of the acreage is used for farmiand. This soil has
high potential for cultivated crops, hay, pasture, and rec-
reational uses. It has medium to low potential for most
building sites and low potential for sanitary facilities.

This soil is suited to row crops and small grain. The
hazard of erosion and low available water capacity are
the main limitations for cultivated crops. The surface
layer crusts and puddles after hard rains. Minimum fiil-
lage, planting cover crops, incorporating crop residue,
and using grassed waterways increase the rate of water
infiltration and reduce crusting and the hazard of erosion.

The use of this soil for pasture or hay helps control
erosion. QOvergrazing or grazing when this soil is wet
causes surface compaction, excessive runoff, and poor
tilth. Rotation of pasture and restrictive use during wet
periods help keep the pasture and soil in good condition.

This soil is well suited to frees and shrubs. Native
hardwoods are in a few small areas. Seedlings grow well
if competing vegetation is controlled or removed by cut-
ting, spraying, mowing, or girdling.

Hard bedrock at a depth of 20 to 40 inches, moderate
shrink-swell potential, and soil strength are limitations for
building sites and sanitary facilities. The soil is better
suited to houses without basements because blasting of
bedrock is generally necessary for basements. Replacing
the surface layer and subsoil with a suitable base materi-
al helps improve local roads. This soil is well suited to
such recreational uses as camp areas, picnic areas, and
paths and frails.

This soil is in capability subclass lle and woodiand
suitability subclass 20.

L.oC—Loudonville silt loam, 6 to 18 percent slopes.
This moderately deep, sloping and moderately steep,
well drained soil is on the sides of hills and ridges. Most
areas are long and narrow or irrequiar in shape and are
3 to 20 acres.

Typically, the surface layer is dark grayish brown, very
friable silt loam about 8 inches thick. The subsoil is
about 28 inches thick. It is yellowish brown, firm silt loam
in the upper part; brown, firm clay loam in the middle
part; and yellowish brown, firm channery clay ioam in the
lower part. The substratum is strong brown and yellowish
brown fractured sandstone bedrock over hard sandsione
bedrock at a depth of about 38 inches.

included with this soil in mapping are small areas of
the Alexandria and Miamian soils that are on foot slopes
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and have bedrock at a depth of more than 40 inches.
The included soils make up 5 to 10 percent of most
areas.

Permeability is moderate. The root zone is moderately
deep to sandstone bedrock. Available water capacity is
low, runoff is rapid, and organic matter content is moder-
ately low. Tilth is good. Reaction in the subscil is
medium acid to very strongly acid. The shrink-swell po-
tential in the subsocil is moderate.

Most of the acreage is used for farmland. The steeper
areas are used for pasture or woodland. This soil has
medium to low potential for cultivated crops and medium
to high potential for permanent pasture and most recre-
ational uses. It has ilow potential for development of
building sites and sanitary facilities. Areas that have 6 to
12 percent slopes have greater potential for most uses
than areas that have 12 to 18 percent slopes.

The slope and low available water capacity are limita-
tions for cultivated crops. Row crops can be grown, if
erosion is controlled. The cropping system should in-
clude close-growing crops and grasses and legumes that
provide large amounts of crop residue. Steeper slope
limits the operation of machinery and the installation of
erosion-control practices. Minimum tillage, planting cover
crops, using grassed waterways, and tilling at proper
moisture ievels improve tilth, increase the rate of water
infiltration, and reduce the hazard of erosion.

The use of this soil for pasture helps control erosion.
Surface compaction, poor tilth, and increased runoff
result from overgrazing or grazing when this soil is wet.
Reseeding with cover crops or companion crops or using
the trash-mulch or no-till seeding method reduces ero-
sion.

This soil is well suited to trees. Native hardwoods are
in some areas. Spraying, mowing, or disking helps
reduce plant compstition. Logging roads and skid trails
should be protected against erosion and established
across the slope. This soil has high potential for wood-
land wildiife habitat,

Slope and bedrock at a depth of 20 to 40 inches are
severe limitations for building sites and sanitary facilities.
Blasting of bedrock is generally necessary for base-
ments. Replacing the surface layer and subsoil with a
suitable base material improves loca! roads. Plant cover
shouid be maintained on the site to reduce erosion.
Trails in recreational areas should be protected against
erosion and laid out on the contour.

This soil is in capability subclass IVe and woodland
suitability subclass 2o.

LoF—Loudonville silt loam, 18 to 50 percent
slopes. This moderately deep, steep and very steep,
well drained soil is on the sides of valleys and ravines in
dissected uplands. Most areas are long and narrow or
irregular in shape and are 10 to 30 acres.

Typically, the surface layer is brown, friable silt loam
about 4 inches thick. The subsoil is about 24 inches
thick. It is dark yellowish brown, firm clay loam in the
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upper part and dark yellowish brown, friable channery
loam in the lower part. Hard sandstone bedrock is at a
depth of about 28 inches. Some areas are stony.

Included with this scil in mapping are small areas of
the well drained Alexandria and Miamian scils that are
on foot slopes and have bedrock at a depth of more
than 40 inches. The included soils make up about 5
percent of most areas.

Permeability is moderate. The root zone is moderately
deep to sandstone bedrock. Available water capacity is
low, runoff is very rapid, and organic matter content is
moderate. Tilith is good. Reaction in the subsoil is
medium acid to very strongly acid. The shrink-swell po-
tential in the subseil is moderate.

Most of the acreage is used for woodland. Some
areas that have 18 to 35 percent slopes are used for
pasture. This soil has low potential for cultivated crops,
development of building sites and sanitary facilities. It
has high potential for woodland and woodland wildlife
habitat. Areas that have 18 to 25 percent slopes have
medium potential for pasture.

Slope is a severe limitation for cultivated crops. Areas
that have 18 to 25 percent slopes are suited to perma-
nent pasture. The hazard of erosion is severe when
adequate vegetation is not maintained. Reseeding pas-
ture by cover crops, companion crops, or the trash-
mulch or no-till seeding method reduces erosion. Rota-
tion of pasture and restricted use during wet periods heip
keep the pasture and soil in good condition.

This soil is suited to woodiand. Slope limits the use of
logging and planting equipment. Logging roads and skid
trails should be protected against erosicn and laid out on
the contour.

The steep and very steep slope and bedrock at a
depth of 20 to 40 inches are severe limitations for build-
ing sites, sanitary faciiities, and recreational uses. Plant
cover should be maintained on the site during construc-
tion to reduce the hazard of erosion. Trails in recreation-
al areas need to be protected against erosion and estab-
lished across the slope.

This soil is in capability subclass Vle and woodland
suitability subclass 2r.

Md—Medway silt loam, occasionally flooded. This
deep, nearly level, moderately well drained soil is com-
monly near siope breaks {o terraces or uplands on flood
plains and low siream terraces. Flooding is common in
winter and spring. Slope is 0 to 2 percent. Most areas
are long and narrow and are 5 to 100 acres.

Typically, the surface layer is very dark brown, friable
silt loam about 7 inches thick. The subsurface layer is
black and very dark grayish brown, friable silt loam about
11 inches thick. The subsoil is mottled, brown and yel-
lowish brown, friable loam about 20 inches thick. The
substratum to a depth of 60 inches is mottled brown,
yellowish brown, and grayish brown, friable sandy loam,
clay loam, and gravelly loam. in some areas, the surface
layer is fine sandy loam. in other areas, the surface layer
is lighter colored than typical.

SOIL SURVEY

included with this soil in mapping are 5 to 15 percent
small areas of the somewhat poorly drained Shoals soils
in depressions.

A seasonal high water table is between a depth of 18
and 36 inches in winter, early in spring, and in other
extended wet periods. Permeabifity is moderate, and
runoff is slow. The root zone is deep. Available water
capacity and organic matter content are high. This soil
has good tilth and can be worked through a fairly wide
range of moisture conteni. Reaction in the subsoil is
slightly acid to mildly alkaline. :

This soil is mainly used for row crops, small grain, and
hay. A few areas are used for pasture. This soil has high
potential for cropland, pasture, and woodland. it has low
potential for most building sites and sanitary facilities and
has medium potential for most recreatiocnal uses.

This soil is suited to continuous row crops and to hay
and pasture. Flooding in winter and spring severely dam-
ages winter grain crops, if they are not protected. Mini-
mum tillage, incorporating crop residue, and planting
cover crops help maintain tilth, reduce crusting, and pro-
tect the surface in areas subject to scouring during
floods. Randomly spaced subsurface drains are needed
in some of the wetter soils.

This soil is well suited to trees and shrubs. Spraying,
mowing, or disking reduces plant competition.

The hazard of flooding and wetness are severe limita-
tions for building sites and sanitary facilities. This soil is
suited to such recreational uses as picnic areas and
paths and trails. it is also a good source of topsail.

This soil is in capability subclass llw and woodiand
suitability subclass 1o.

MfB2—Miamian silt loam, 2 to 6 percent slopes,
eroded. This deep, gently sloping, well drained soil is on
knolls and short, uneven side slopes. Erosion has re-
moved part of the original surface layer. Tillage has
mixed material from the subscii, which has a higher clay
content and more coarse fragments than the original
surface, into the present surface layer. Slope is mainly 4

‘0 6 percent. Most areas are 2 {o 15 acres.

Typically, the surface layer is brown, friable silt loam
about 8 inches thick. The subsoil is yellowish brown and
dark yeliowish brown, firm clay loam and clay about 22
inches thick. The substratum fo a depth of about 80
inches is yellowish brown, firm, loam glacial till.

included with this soil in mapping are small areas of
the somewhat pocrly drained Crosby and the very poorly
drained Kokomo soils along waterways and on foot
slopes and toe slopes. The included soils make up about
5 percent of most areas.

Permeability is moderately slow, and runoff is medium.
The root zone is mainly moderately deep fo compact
glacial till. Available water capacity and organic matter
content are moderate. Tilth is good. Reaction in the
subsoil is strongly acid to neutral in the upper part and
slightly acid to mildly alkaline in the lower part. The
shrink-swell potential in the subsoil is moderate.
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Most of the acreage is used for farmland. This soil has
high potential for cultivated crops, hay, pasture, and
trees. The potential is high for development of building
sites and medium or high for sanitary facilities (fig. 10).

This soil is suited to corn, soybeans, small grain, and
grasses and legumes for hay and pasture. If this soil is
used for cultivated crops, there is a hazard of erosion.
The surface layer crusts after hard rains. Minimum ti-
lage, planting cover crops, incorporating crop residue,
and using grassed waterways increase the rate of water
infiltration, and reduce crusting and the hazard of ero-
sion. A few areas that have long, smooth slopes can be
tarmed on the contour.

The use of this soil for pasture or hay helps control
erosion. Overgrazing or grazing when this soil is wet
causes surface compaction, excessive runoff, and poor
tilth. Rotation of pasture and restricted use during wet
periods help keep the pasture and soil in good condition,

This soif is well suited to trees. Native hardwoods are
in a few small areas. Spraying, mowing, or disking re-
duces plant competition.

This soil is suited to building sites and some sanitary
facilities, if proper design and installation procedures are
used. It does not have sufficient strength and stability to
support heavy vehicular traffic, especially during wet peri-
ods. Use of a suitable base material helps improve local
roads. The moderately slow permeability limits the use of
septic tank absorption fields. Increasing the size of the

Figure 70.—Miamian silt loam, 2 to 6 percent slopes, eroded, has
high potential for building site development.
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absorption area helps overcome this problem. Some
areas are good sites for ponds. Plant cover shouid be
maintained on the site during construction to reduce soil
loss.

This soil is in capability subclass lle and woodland
suitability subclass 1o.

MfC2—Miamian silt loam, 6 to 12 percent slopes,
eroded. This deep, sloping, well drained soil is on side
slopes at heads of drainageways and on knolls and
ridges. Erosion has removed part of the original surface
layer. Tillage has mixed material from the subsoi}, which
has a higher clay content and more coarse fragments
than the original surface layer, into the present surface
layer. Most areas are 3 to 20 acres.

Typically, the surface layer is brown, friable silt loam
about 8 inches thick. The subsoil is yellowish brown and
dark yellowish brown, firm clay loam about 19 inches
thick. The substratum to a depth of about 60 inches is
yellowish brown, firm loam glacial till.

Included with this soil in mapping are narrow bands of
the very poorly drained Kokomo soiis along drain-
ageways. The included soils make up about 5 percent of
most areas.

Permeability is moderately slow, and runoff is rapid.
The root zone is mainly moderately deep to compact
giacial till. Available water capacity is moderate, but it
has been reduced by erosion. Organic matter content is
moderately low, and tilth is good. Reaction of the subsoil
is strongly acid to neutral in the upper part and slightly
acid to mildly atkaline in the lower part. The shrink-sweil
potential in the subsoil is moderate.

Most of the acreage is used for farmland. Some areas
are used for permanent pasture and woodland. This soil
has medium potential for cultivated crops and high po-
tential for hay, pasture, and trees. The potential is
medium for development of building sites and most sani-
tary facilities.

This soil is suited to corn, soybeans, small grain, and
grasses and legumes for hay and pasture. The hazard of
erosion is severe in cultivated areas. Including grasses
and legumes in the cropping system helps control ero-
sion and maintain tilth. The surface layer crusts after
hard rains. if plowed when wet and sticky, the soil is
cloddy. Minimum tillage, planting cover crops, incorporat-
ing crop residue, and tilling at proper moisture levels
increase the rate of water infiltration and reduce crusting
and the hazard of erosion. Use of grassed waterways is
a goed management method. Some areas that have
long, smooth slopes can be farmed on the contour.

The use of this soil for pasture helps control erosion.
Overgrazing or grazing when this soil is wet causes sur-
face compaction, excessive runoff, and poor tilth. Rota-
tion of pasture and restricted use during wet periods help
keep the pasture and soil in good condition.

This soil is suited to trees and shrubs. Native hard-
woods are in some areas. Spraying, mowing, or disking
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reduces plant competition. Logging roads should be pro-
tected against erosion.

The soil is suited to bulding sites and most sanitary
facilities, if proper design and installation procedures are
used. Stope, moderately slow permeability, and the mod-
erate shrink-swell potential and strength are the main
limitations. Increasing the size of the absorption area
helps improve septic tank absorption fields. Use of a
suitable base material helps improve local roads. This
soil . is suitable for pond embankments. Erosion is a
hazard during construction.

This soil is in capability subclass llle and woodiand
suitability subciass 1o.

M{D2-—Miamian silt loam, 12 to 18 percent slopes,
eroded. This deep, moderately steep, well drained soil is
on side slopes parallel to well defined waterways and on
hilisides and convex ridgetops. Erosion has removed part
of the original surface layer. Tillage has mixed material
from the subsoil, which has a higher clay content and
more coarse fragments than the original surface layer,
into the present surface layer. Most areas are 4 to 10
acres but some areas range to more than 40 acres.

Typically, the surface layer is brown, friable silt Joam
about 7 inches thick. The subsoil is dark yellowish brown
and vellowish brown, firm clay loam about 17 inches
thick. The substratum to a depth of about 60 inches is
yellowish brown, firm, loam glacial till.

Included with this soil in mapping are narrow strips of
the Eldean soils formed in glacial outwash on the lower
part of slopes. The included soils make up about 10
percent of most areas.

Permeability is moderately slow, and runoff is very
rapid. The root zone is mainly moderately deep to com-
pact glacial till. Available water capacity is moderate.
This soil is droughty during extended dry periods be-
cause of runoff. Organic matter content is moderately
low, and tilth is good. This soil has a narrower range of
moisture content for good workability because of past
erosion. Reaction in the subsoil is strongly acid to neu-
tral in the upper part and slightly acid 1o mildly alkaline in
the lower part. The shrink-swell potential in the subsoil is
moderate.

Most areas of this seil are used for permanent pasture
and woodland. Some areas are used for farmland. This
soil has high potential for pasture and woodland. It has
iow potential for cuitivated crops, development of build-
ing sites, and sanitary facilities.

Siope is a limitation for cropland. If this scil is used for
cultivated crops, there is a severe hazard of erosion.
Row crops can be grown occasionally, if erosion is con-
trolled. Slope is a problem for operation of machinery
and installation of erosion-control methods. If plowed
when sticky and wet, this soil is cloddy. It puddles and
crusts easily. Minimum tillage, planting cover crops, re-
turning crop residue, and tilling and harvesting at a
proper moisture level help conirol ercsion, increase the
rate of water infiltration, and reduce surface crusting.

SOIL SURVEY

Use of grassed waterways is a good management
method.

The use of this soil for pasture helps controi erosion.
Overgrazing or grazing when this soil is wet causes sur-
face compaction, excessive runoff, and poor tilth. Rota-
tion of pasture and restricted use during wet pericds help
keep the pasture and soil in good condition. Reseeding
can be done by use of cover crops or companion crops or by
the trash-mulch or no-till seeding method.

This soil is suited to trees. Spraying, mowing or disking
reduces plant competition. Slope limits the use of equip-
ment. Logging roads and skid trails should be protected
against erosion and etablished across the slope. This
soil has high potential for woodland wildlife habitat.

Slope, moderately slow permeability, and low strength
are severe limitations for most building sites and sanitary
facilities. Proper design and installation procedures help
overcome slope. Plant cover should be maintained on
the site during construction to reduce the hazard of ero-
sion. Trails in recreational areas should be protected
against erosion and laid out on the contour.

This soil is in capability subclass Ve and woodland
suitability subclass 1r.

MhC3—Miamian clay loam, 6 to 12 percent slopes,
severely eroded. This deep, sloping, well drained soil is
along well defined waterways and on ridges and hillsides
on uplands. Because of erosion, the surface layer mainly
consisis of material from the subsoil. Shallow, short gul-
lies are common in some areas. Most areas are 3 to 10
acres.

Typically, the surface layer is brown, firm clay loam
about 7 inches thick. The subsoil is dark yellowish
brown, firm clay loam and clay about 18 inches thick.
The substratum to a depth of about 60 inches is yellow-
ish brown, firm, loam giacial till. In some narrow strips on
the lower part of slopes, erosion is not severe. In other
areas on slope breaks, siope is 12 to 15 percent.

included with this soil in mapping are smali spots
where erosion is so severe that calcareous glacial till is
exposed. The included soils make up about 10 percent
of most areas.

Permeability is moderately slow, and runoff is very
rapid. The root zone is mainly moderately deep to com-
pact glacial tiil. Available water capacity is moderate to
low, and the scil is droughty during extended dry periods
because of runoff. Organic matter content is low. Tilth is
fair. Reaction in the subsoil is strongly acid to neutral in
the upper part and slightly acid to mildly alkaline in the
lower part. The shrink-swell potential in the subsoil is
moderate.

Most of the acreage is used for cropland and pasture.
This scil has low potential for cultivated crops. it has
medium potential for hay, pasture, sanitary facilities, rec-
reational uses, and most building sites.

This soil is poorly suited to cultivated crops but can be
used for permanent pasture and hay. The hazard of
erosion is severe in cultivated areas. Maintenance of
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good tilth Is very difficult because of subsoil material in
the plow layer. This soil can be worked within a narrow
range of moisture content. It crusts and puddles after
hard rains. If piowed when wet and sticky, the soil is very
cloddy. Minimum tillage, planting cover crops, and using
grassed waterways help reduce runoff and soil loss. In-
corporating crop residue or other organic matter into the
surface layer helps improve tilth, increase the rate of
water infiltration, and reduce crusting.

Drought-resistant grasses and legumes can be grown
for pasture and hay. Pasture does not grow well during
dry periods in summer. Surface compaction, reduced
growth, and increased runoff result from overgrazing or
grazing when this soil is wet. Reseeding by using com-
panion crops or the trash-mulch or no-till seeding
method helps reduce soil loss. :

This soil is suited 1o trees and other vegetation grown
for wildlife habitat. Seedlings are difficult to establish
during dry periods in summer. Some species do not grow
well in areas that have calcareous giacial till in the sur-
face layer.

This soil is suited to building sites if proper design and
installation procedures are used. Slope, moderate shrink-
swell potential, and low strength are the main limitations.
Plant cover should be maintained during construction.
Lawns are difficult to establish and maintain in the se-
verely eroded clay loam surface layer. Lawn seedings
should be mulched. Stickiness of the surface layer limits
recreational uses. increasing the size of the absorption
area and constructing feach lines on the contour help to
overcome the moderately slow permeability which limits
the use of septic tank absorption fields. Sanitary facilities
need to be connected to commercial sewer and treat-
ment facilities. Use of a suitable base material helps
improve local roads and sireets. This soil is suitable for
pond embankments.

This soil is in capability subclass IVe and woodland
suitability subclass 1o.

MhD3—Miamian clay loam, 12 to 18 percent
slopes, severely eroded. This deep, moderately steep,
well drained soil is mainly on side slopes along well
defined waterways. Because of erosion, the surface layer
mainly consists of material from the subsoil. Most areas
are 4 to 10 acres.

Typically, the surface layer is brown, firm clay loam
about 6 inches thick. The subsoil is dark yellowish
brown, firm clay loam about 14 inches thick. The sub-
stratum to a depth of about 60 inches is yellowish brown,
firm, loam glacial till. In narrow strips on the lower part of
some slopes, erosion is not severs.

Included with this soil in mapping are narrow strips of
the very poorly drained Kokomo soils along drain-
ageways. The included soils make up about 5 percent of
most areas.

Permeability is moderately slow, and runoff is very
rapid. The root zone is mainly moderately deep to com-
pact glacial till. Available water capacity is moderate to
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low, and the soil is droughty during extended dry periods
because of runoff. Organic matter content is low. Tiith is
fair. Reaction in the subsoil is strongly acid to neutral in
the upper part and slightly acid to mildly alkaline in the
lower part. The shrink-swell potential in the subsoil is
moderate.

Most areas of this soil are used for permanent pasture
and woodland. Some areas are used for cultivated crops.
This soil has low potential for cultivated crops, develop-
ment of building sites, and sanitary facilities. It has high
potential for woodland.

This soil is poorly suited to cultivated crops because of
slope, past erosion, and a continuing hazard of erosion.
The hazard of erosion is serious when areas are reseed-
ed or adequate plant cover is not maintained. Grazing
should be regulated to reduce soil compaction and main-
tain enough vegetation to control erosion. If plowed
when sticky and wet, this soil is cloddy. Reseeding by
using companion crops or the trash-mulch or no-till seed-
ing method reduces soil ioss. Pasture does not grow well
during dry periods in summer. Appiications of barnyard
manure improve tilth and water-holding capacity. .

This soil is suited to trees and other vegetation grown
for wildlife habitat. Seedlings are difficult to establish
during dry periods in summer.

Slope, moderately slow permeability, and low strength
are severe limitations for building sites, sanitary facilities,
and recreational uses. Plant cover should be maintained
on the site during construction to reduce the hazard of
erosion. Trails in recreational areas should be protected
against erosion and laid out on the contour.

This soil is in capability subclass Vle and woodland
suitability subclass 1r.

MkA—Miamian-Kendallville silt loams, 0 to 2 per-
cent slopes. This complex consists of deep, nearly
level, well drained Miamian and Kendallville soils on flat
areas parallel to major streams. Most areas are dissect-
ed by shallow waterways. They are 3 to 35 acres in size
and contain about 55 percent Miamian silt loam and 25
percent Kendallville sit loam. The Miamian soil is on
flats, and the Kendallville soil is on convex, slight rises.
These soils are so intricately mixed, or areas are so
small in size, that it is not practical to separate them in
mapping.

Typically, the Miamian soil has a surface layer of dark
grayish brown, friable silt loam about 9 inches thick. The
subsoil is dark yellowish brown, firm ciay loam and clay
about 27 inches thick. The substratum to a depth of
about 60 inches is yellowish brown, firm, loam glacial till,

Typically, the Kendallville soil has a surface layer of
dark grayish brown, friable silt loam about 9 inches thick.
The subsoil is dark yeliowish brown, firm gravelly clay
loam and sandy clay loam about 30 inches thick. The
substratum to a depth about 60 inches is yellowish
brown, firm, loam glacial till.

Included with these soils in mapping are narrow strips
of the very poorly drained Kokomo soils along waterways
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and small areas of the somewhat poorly drained Crosby
soils on broad flats and along waterways. The included
soils make up 5 to 10 percent of most areas.

In both soils permeability is moderately slow, and
runoff is slow. The root zone is mainly moderately deep
to compact glacial till. Available water capacity and or-
ganic matter content are moderate. Tilth is good. Reac-
tion in the subsoil of the Miamian soil is strongly acid to
neutral in the upper part and slightly acid to mildly alka-
line in the lower part. Reaction in the subsoil of the
Kendallville soil increases with depth from medium acid
or strongly acid in the upper part to neutral or mildly
alkaline in the lower part. The shrink-swell potential is
moderate in the subsoil of both soils.

Most areas of these soils are used for farmiand. The
soils have high potential for cultivated crops, hay, pas-
ture, development of building sites, and recreational
uses. The potential is medium or high for sanitary facili-
ties.

These soils are well suited to row crops, small grain,
pasture, and hay. The surface layer crusts after hard
rains. Minimum tillage, planting cover crops, incorporat-
ing crop residue, and using grassed waterways increase
the rate of water infiltration and reduce crusting and the
hazard of erosion. These soils are well suited to irriga-
fion.

These soils are well suited to trees. Native hardwoods
are in a few small areas. Spraying, mowing, or disking
helps reduce plant competition.

These soils are suited to building sites and some sani-
tary facilities, if proper design and instaliation procedures
are used. Use of a suitable base material helps improve
local roads. Increasing the size of the absorption area
helps overcome moderately slow permeability that limits
the use of septic tank absorption fields. Blanketing the
sides of sewage lagoons and ponds with a fairly impervi-
ous material helps reduce seepage in the Kendallville
soils.

These soils are in capability class | and woodland
suitability subclass 1o.

MkB—Miamian-Kendallville silt loams, 2 to 6 per-
cent slopes. This complex consists of deep, gently slop-
ing, well drained Miamian and Kendailville soils on knolls
and side slopes along streams. Some areas are disseci-
ed by drainageways. Most areas are long and narrow or
irregular in shape. They are 5 to 100 acres and contain
about 50 percent Miamian silt loam and 35 percent Ken-
dailville silt loam soils. The Miamian soil is on smooth
slopes, and the Kendallvilie soil is on convex, complex
slopes on slight rises and knolls. The two soils are so
intricately mixed, or areas are so small in size, that it is
not practical to separate them in mapping.

Typically, the Miamian soil has a surface layer of dark
grayish brown, friable silt loam about 8 inches thick. The
subsoil is dark yellowish brown, firm clay loam and clay
about 26 inches thick. The substratum to a depth of
about 60 inches is yellowish brown, firm, foam giacial till.

SOIL SURVEY

Typically, the Kendallvilie soil has a surface layer of
dark grayish brown, friable siit loam about 8 inches thick.
The subsoil is dark yellowish brown, firm gravelly clay
loam and sandy clay loam about 29 inches thick. The
substratum to a depth of about 80 inches is yellowish
brown, firm, loam glacial ll.

Included with these soils in mapping are narrow strips
of the very poorly drained Kokomo soils along waterways
and small areas of the somewhat poorly drained Crosby
soils on concave slopes adjacent to drainageways. The
included soils make up 5 to 10 percent of most areas.

In both soils permeability is moderately slow, and
runoff is medium. The root zone is mainly moderately
deep to compact {ill. Avaitable water capacity and organ-
ic matter content are moderate. Tilth is good. Reaction in
the subsoil of the Miamian soil is strongly acid to neutral
in the upper part and slightly acid to mildly alkaline in the
lower part. Reaction in the subsoil of the Kendaliville soil
increases with depth from medium acid or strongly acid
in the upper part to neutral or mildly alkaline in the lower
part. The shrink-swell potential is moderate in the subsoil
of both soils.

Most areas of these soils are used for farmland. The
soils have high potential for cultivated crops, hay, pas-
fure, development of building sites, and recreational
uses. The potential is medium or high for sanitary facili-
ties.

These soiils are suited to corn, soybeans, smali grain,
and grasses and legumes for hay and pasture. If they
are used for cultivated crops, there is a hazard of ero-
sion, The surface layer crusts after hard rains. Minimum
tillage, planting cover crops, incorporating crop residue,
and using grassed waterways increase the rate of water
infiltraton and reduce crusting and the hazard of erosion.

The use of these soils for pasture or hay helps control
erosion. Overgrazing or grazing when these soils are wet
causes surface compaction, excessive runoff, and poor
tilth. Rotation of pasture and restricted use during wet
periods help keep the pasture and soils in good condi-
tion.

These soils are well suited to trees. Native hardwoods
are in a few smail areas. Spraying, mowing, or disking
helps reduce plant competition.

These soils are suited to building sites and some sani-
tary facilities, if proper design and installation procedures
are used. Use of a suitable base material helps improve
local roads. Increasing the size of the absorption area
helps overcome moderately slow permeability that limits
the use of septic tank absorption fields. Blanketing the
sides of sewage lagoons and ponds with a fairly impervi-
ous material helps reduce seepage in the Kendallville
soil. Plant cover should be maintained on the site during
construction to reduce erosion.

These soils are in capability subclass lle and wood-
land suitability subclass 10.

MkC2—Miamian-Kendallville silt loams, 6 to 12 per-
cent slopes, eroded. This complex consists of deep,
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sloping, well drained Miamian and Kendallville soils on
kneolls and side slopes paraliel o streams. Erosion has
removed part of the original surface layer. Tillage has
mixed material from the subsoil, which has a higher clay
content and more coarse fragments than the original
surface layer, into the present surface layer. Slope
ranges from 6 to 12 percent, but it is mainly 8 to 12
percent. Most areas are oblong or long and narrow.
They are 3 to 35 acres and contain about 50 percent
Miamian silt loam and 25 percent Kendaliville silt loam
soils. The Kendallville scil is commonly on the upper part
of convex slopes. These soils are so intricately mixed, or
areas are so small in size, that it is not practical to
separate them in mapping.

Typically, the Miamian soil has a surface layer of
brown, friable silt loam about 6 inches thick. The subsoil
is yellowish brown, firm clay loam about 20 inches thick.
The substratum to a depth of about 60 inches is yellow-
ish brown, firm loam glacial till. Some areas on the upper
part of slopes have a clay loam surface layer.

Typically, the Kendallville soil has a brown, friable silt
loam surface layer about 8 inches thick. The subsoil is
dark vyellowish brown, firm, gravelly sandy clay loam
- about 26 inches thick. The substratum to a depth of
about 60 inches is yelfowish brown, firm, loam giacial till.
Some areas on the upper part of slopes have a gravelly
loam surface layer.

Included with these socils in mapping are long narrow
strips of the very poorly drained Kokemo soils along
waterways. The included soils make up about 7 percent
of most areas.

In both soils permeability is moderately slow, and
runoff is rapid. The root zone is mainly moderately deep
to compact glacial till. Available water capacity is moder-
ate, and organic matter content is moderately low. Tilth
is good. Reaction in the subsoil of the. Miamian sail is
strongly acid to neutral in the upper part and slightly acid
to mildly alkaline in the lower part. Reaction in the sub-
soil of the Kendallville soil increases with depth from
medium acid or strongly acid in the upper part to neutral
or mildly alkaline in the lower part. The shrink-sweli po-
tential is moderate in the subsoil of both soils.

Most of the acreage is used for farmiand. Some areas
are used for permanent pasture and woodland. These
soils have medium potential for cultivated crops and high
potential for pasture and trees. The potential is medium
for development of building sites and most sanitary facili-
ties.

These scils are suited to corn, soybeans, small grain,
and grasses and legumes for hay and pasture. The
hazard of erosion is severe in cultivated areas. Inciuding
grasses and legumes in the cropping system helps con-
trof erosion and maintain tiith in cultivated areas. The
surface layer crusts after hard rains. If plowed when wet
and sticky, these soils are cloddy. Minimum tiflage, plant-
ing cover crops, incorporating crop residue, and tilling at
a proper moisture level increase the rate of water infiitra-
tion and reduce crusting and the hazard of erosion. Use
of grassed waterways helps reduce erosion.
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The use of these soils for pasture helps control ero-
sion. Overgrazing or grazing when these soils are wet
causes surface compaction, excessive runoff, and poor
tith. Rotation of pasture and restricted use during wet
periods help keep the pasture and soils in good condi-

tion.

These soils are suited to trees and shrubs. Native
hardwoods are in some areas. Spraying, mowing, or
disking help reduce plant competition. Logging roads
should be protected against erosion.

These soils are suited to building sites and most sani-
tary facilities, if proper design and instaliation procedures
are used. Slope, moderately slow permeability, and the
moderate shrink-swell potential and strength are the
main fimitations. Increasing the size of the absorption
area helps improve septic tank absorption fields. Use of
a suitable base material helps improve local roads. Blan-
keting the sides of sewage lagoons and ponds with a
fairly impervious material helps reduce seepage in the
Kendallville soil. Plant cover needs to be maintained on
the site during construction to reduce erosion.

These soils are in capability subclass lile and wood-
land suitahility subclass 10.

MkD2—Miamian-Kendallville silt loams, 12 to 18
percent slopes, eroded. This complex consists of deep,
moderately steep, well drained Miamian and Kendallville
soils on hillsides, convex ridgetops, and on side slopes
along waterways. Erosion has removed part of the origi-
nal surface layer. Subsoil material, which has a higher
clay content and more coarse fragments than the origi-
nal surface layer, has been mixed into the present sur-
face layer. Most areas are 3 {0 20 acres and contain
about 50 percent Miamian silt loam and 30 percent Ken-
daliville silt loam. The Miamian soil is mainly on the
upper part of slopes, and the Kendallville soil on the
lower part. These soils are so intricately mixed, or areas
are so small in size, that it is not practical to separate
them in mapping.

Typically, the Miamian soil has a surface layer of
brown, friable silt loam about 5 inches thick. The subsoil
is yellowish brown, firm clay loam about 18 inches thick.
The substratum to a depth of about 60 inches is yellow-
ish brown, loam glacial till.

Typically, the Kendallville soil has a surface layer of
brown, friable silt loam about 5 inches thick. The subsoil
is yellowish brown, firm gravelly sandy clay loam about
23 inches thick. The substratum to a depth of about 60
inches is yellowish brown, firm, loam giacial till.

included with these soils in mapping are small areas of
the Hennepin soils that have slopes of 16 to 20 percent
and are on side slopes adjacent to streams. These soils
have less depth to compact glacial till than the major
soils. Some severely eroded soils are on abrupt slope
breaks and have calcareous glacial till exposed on the
soil surface or are guliied. The included soils make up 5
to 10 percent of most areas.

Permeabifity of these soils is moderately slow, and
runoff is very rapid. The root zone is mainly moderately
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deep to compact glacial #ill. Available water capacity is
moderate. These soils are droughty during extended d[y
periods because of runoff. Organic matter content is
moderately low, and tilth is good. Reaction in the subsaoil
of the Miamian soil is strongly acid to neutral in the
upper part and slightly acid to mildly alkaline in the lower
part. Reaction in the subsoil of the Kendallville soil in-
creases with depth from medium acid or strongly acid in
the upper part to neutral or mildly alkaline in the lower
part. The shrink-sweil potential is moderate in the subsoil
of both soils.

Most areas of these soils are used for permanent
pasture and woodland. Some areas are used for farm-
land. These soils have high potential for pasture and
woodland. They have low potential for cultivated crops,
development of building sites, and sanitary facilities.

Slope is a limitation for cropland. If these socils are
used for cultivaied crops, the hazard of erosion is
severe. Row crops can be grown occasionally, if erosion
is controlfed and good management is applied. Slope
causes some problems for the operation of machinery
and the instalfation of erosion-contro! methods. If plowed
when sticky and wet, these soils are cloddy. They puddie
and crust easily. Minimum tillage, pianting cover crops,
returning crop residue, and tiling and harvesting at
proper moisture levels help control erosion, increase the
rate of water infiltration, and reduce surface crusting.
Use of grassed waterways also helps control erosion.

The use of these soils for pasture helps control ero-
sion. Overgrazing or grazing when these soils are wet
causes surface compaction, excessive runoff, and poor
filth. Rotation of pasture and restricted use during wet
periods help keep the pasture and soils in good condi-
tion. Reseeding can be done by using cover crops or
companion crops or by using the trash-mulch or no-iil
seeding method.

These soils are suited to trees Spraying, mowing, or
disking helps reduce plant competition. Slope moderately
limits the use of equipment. Logging roads and skid trails

should be protected against erosion and established

across the slope. These soils have high potentlal for
woodiand wildlife habitat.

Slope and the moderately slow permeabiiity are severe
limitations for building sites and sanitary facilities. Proper
design and installation procedures help overcome the
slope limitation. Plant cover should be maintained on the
site during construction to reduce the hazard of erosion.
Trails in recreational areas should be protected against
erasion and laid out on the contour.

These soils are in capabitity subclass Ve and wood-
land suitability subclass 1r.

MIA—Miamian-Lewisburg silt loams, 0 to 2 percent
slopes. This complex consists of a well drained Miamian
soil and a moderately well drained Lewisburg soil on low
knolls and siight rises on uplands. The Lewisburg soil is
commonly at a higher elevation than the Miamian soil.
Areas of these deep, nearly level soils are mainly 2 to 10
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acres, but some areas range to 40 acres. Most areas
contain about 55 percent Miamian silt loam and 30 per-
cent Lewisburg silt ioam. These s0ils are s¢ intermingled
that ¥ is not practical 0 separate them in mapping.

Typically, the Miamian soil has a surface layer of dark
grayish brown, friable silt loam about 8 inches thick. The
subsoil is dark yellowish brown, firm clay loam and clay
about 27 inches thick. The substratum to a depth of
about 80 inches is yellowish brown, firm, loam glacial {ill.

Typically, the Lewisburg soil has a surface layer of
brown, friable silt loam about 7 inches thick. The subsoil
is yellowish brown, firm clay loam and clay about 11
inches thick. The substratum to a depth of about 60
inches is mottied, yellowish brown, firm, loam glacial till.

Inciuded with these seils in mapping are smali areas of
the somewhat poorly drained Croshy soils on flats and
narrow strips of the very poorly drained Kokomo soils
along waterways. The included soils make up 10 to 15
percent of most areas.

Permeability of the Miamian soil is moderately slow,
and the root zone is mainly moderately deep to compact
glacial till. Permeability of the Lewisburg soil is moderate
or moderately slow in the subsoil and slow in the sub-
stratum. The root zone is mainly shallow, and a perched
seasonal high water table is at a depth of 24 to 48
inches.

In both the Miamian and Lewisburg soils, runoff is
slow, and tilth is good. Available water capacity and
organic matter content are moderate. Reaction in the
subsoil is strongly acid to neutral in the upper part and
slightly acid to mildly alkaline in the lower part. The
shrink-swell potential is moderate in the subsoil.

Most of the acreage is used for farmland. These soils
have high potential for cultivated crops, hay, and pas-
ture. They have medium or high potential for develop-
ment of building sites, sanitary facilities, and recreational
uses. The Miamian soil has higher potential for most
uses than the Lewisburg soil.

These soils are suited to row crops, small grain, hay,
and pasture. The surface layer crusts after hard rains.
Because of the shallow root zone of the Lewisburg soil,
crops are more susceptible to drought and crop vields
are lower than on the Miamian soil. Artificial drainage is
needed in most areas of the included wetter soils. Mini-
mum tillage, planting cover crops, incorporating crop res-
idue, and using grassed waterways increase the rate of
water infiliration and reduce crusting and the hazard of
erosion.

These soils are well suited to trees and shrubs. Native
hardwoods are in a few areas. Spraying, mowing, or
disking helps reduce piant competition. Shallow-rooted
sp?cses should be selected for planting on Lewisburg

SOi

The Miamian soil is better suited to building sites and
sanitary facilities than the Lewisburg soil, because it is
more permeable, better drained, and has a thicker zone
favorable to root development. Both soils can be used
for these purposes, if proper design and installation pro-
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cedures are used. Use of a suitable base material heips
improve local roads. Building sites should be landscaped
for good surface drainage away from the foundations.
Increasing the size of the absorption area helps over-
come the moderately siow or siow permeability that
limits the uses of septic tank absorption fieids.

These soils are in capability class |. The Miamian soil
is in woodland suitability subclass 10, and the Lewisburg
soil is in woodland suitability subclass 2o.

MiB—Miamian-Lewisburg silt loams, 2 to 6 percent
slopes. This complex consists of a well drained Miamian
soil and a moderately well drained Lewisburg soil on iow
knolls and ridges on uplands. Slopes are 2 to 4 percent.
These deep, nearly level soils are dominantly in areas
that are 6 to 50 acres but range from 2 to 100 acres.
Most areas contain about 50 percent Miamian silt loam
and 30 percent Lewisburg silt loam. The Lewisburg soil
is mainly on the upper part of convex slopes and on tops
of knolls and ridges. The Miamian soil is on smooth back
slopes and foot slopes. These soils are so intricately
mixed, or areas are so small in size, that it is not practi-
cal to separate them in mapping.

Typically, the Miamian soil has a surface layer of
brown, friable silt loam about 9 inches thick. The subsoil
is brown, yellowish brown, and dark yellowish brown, firm
silty clay loam, clay loam, and clay about 23 inches
thick. The substratum to a depth of about 60 inches is
mottled, yellowish brown, firm, loam giacial till.

Typically, the Lewisburg soil has a surface layer of
brown, friable silt loam about 7 inches thick. The subsoil
is yellowish brown, firm clay loam and clay about 11
inches thick. The substratum io a depth of about 60
inches is mottled, yellowish brown, firm, loam glacial till.

included with these soils in mapping are small areas of
the somewhat poorly drained Crosby soils on toe slopes
and flats and narrow strips of the very poorly drained
Kokomo soils along waterways. The included soils make
up 10 to 15 percent of most areas.”

The permeability of the Miamian soil is moderately
slow, and the root zone is mainly moderately deep to
compact glacial till. Permeability of the Lewisburg soil is
moderate or moderately slow in the subsoil and siow in
the substratum. The root zone is mainly shailow, and a
perched seasonal high water table is at a depth of 24 to
~ 48 inches.

in both soils, runoff is medium and tilth is good. Availa-
ble water capacity and organic matter content are mod-
erate. Reaction in the subsoil is strongly acid to neutral
in the upper part and slightiy acid to mildly alkaline in the
fower part. The shrink-swell potential is moderate in the
subsoil.

Most of the acreage is used for farmland. These soils
have high potential for cultivated crops, hay, pasture,
and trees. They have medium or high potential for devel-
opment of building sites, sanitary facilities, and recre-
ational uses. The Miamian soil has higher potentiai for
most uses than the Lewisburg soil.
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These soils are suited to corn, soybeans, small grain,
and grasses and legumes for hay and pasture. If they
are used for cultivated crops, there is a hazard of ero-
sion. The surface layer crusis after hard rains. Because
of the shallow root zone of the Lewisburg soil, crops are
more susceptible to drought and crop yields are lower
than on the Miamian soil. In most areas, artificial drain-
age is needed in the included wetter soils. Minimum
tilage, planting cover crops, incorporating crop residue,
and using grassed waterways increase the rate of water
infiltration and reduce crusting and the hazard of erosion.

These soils are well suited to trees and shrubs. Native
hardwoods are in a few areas. Spraying, mowing, or
disking helps reduce plant competition.

The Miamian soil is better suited to building sites and
sanitary facilittes than the Lewisburg soil because it is
more permeable, better drained, and has a thicker zone
favorable to root development. Both soils can be used
for these purposes, if proper design and installation pro-
cedures are used. Use of a suitable base material im-
proves local roads. Increasing the size of the absorption
area helps overcome the moderately slow or slow per-
meability that limits the use of septic tank absorption
fields. Plant cover should be maintained on the site
during construction to reduce erosion. Some areas are
good sites for ponds.

These soils are in capability subclass lle. The Miamian
soil is in woodland suitability subclass 10, and the Lewis-
burg soil is in woodland suitability subclass 20.

MmB—Miamian-Urban land complex, gently undu-
lating. This complex consists of a deep, well drained
Miamian soil on knolls, ridges, and side slopes on up-
lands and areas of Urban land. Slope ranges from 1 to 6
percent. Most areas are 10 to 40 acres and are made up
of about 55 percent Miamian silt loam and 30 percent
Urban land. The Miamian soil and the Urban land areas
are so intricately mixed, or areas are so small in size,
that it is not practical to separate them in mapping.

Typically, the Miamian soil has a surface layer of
brown, friable silt loam about 9 inches thick. The subsoil
is dark yellowish brown, firm clay loam and clay about 23
inches thick. The substratum to a depth of about 60
inches is yellowish brown, firm, loam glacial till.

The Urban land areas are covered by streets, parking
lots, buildings, and other structures that obscure or alter
the soil so that identification is not feasible.

Included with this complex in mapping are areas radi-
cally altered by cutting and filing. Also included are
narrow strips of the very poorly drained Kokomo soils
along waterways and in depressions and small areas of
the somewhat poorly drained Crosby soils on  foot
slopes, toe slopes, and flats. The included soils make up
about 15 percent of most areas.

Permeability is moderately slow in the Miamian soil,
and runoff is medium. The root zone is mainly moderate-
ly deep to compact glacial till. Available water capacity
and organic matter content are moderate. Tiith is good.
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Reaction in the subsoil ranges from strongly acid to
neutral in the upper part and from slightly acid to mildly
alkaline in the lower part. The shrink-swell potential in
the subseil is moderate.

The Miamian soil is used for parks, openland, building
sites, lawns, and gardens. It has high potential for lawns,
vegetable and flower gardens, trees, and shrubs. The
potential is high for building site development and recre-
‘ational uses and medium or high for most sanitary facili-
ties.

The Miamian soil is well suited to grasses, flowers,
vegetables, trees, and shrubs. Soil erosion is a hazard i
the soil is disturbed or left in a bare, exposed condition.
The surface layer crusts after hard rains. Regular addi-
tions of organic material increase the rate of water infil-
tration and reduce crusting and the hazard of erosion.
The included small areas of cut and fill land are not well
suited to lawns and gardens. Subscil material, exposed
on the surface, has poor tilth. It is sticky when wet and
hard when dry.

The Miamian soil is suited to buildings and most sani-
tary facilities if proper design and instaliation procedures
are used. The moderately slow permeability and moder-
ate shrink-swell potential and strength are the main limi-
tations. Dwellings and smali buildings need their founda-
tions and footings designed to prevent structural damage
caused by the moderate strength and the shrinking and
swelling of the soil. Use of a suitable base material helps
improve local roads. Where possible, sanitary facilities
should be connected to communily sewers and treat-
ment facilities. Plant cover should be maintained on the
site during construction 1o reduce the hazard of erosion.

The Miamian soil is in capability subclass lle and is not
assigned to a woodland suitability subclass. Urban land
is not assigned to a capability subclass or to a woodland
suitability subclass.

Mi—Montgomery silty clay loam. This deep, nearly
level, very poorly drained scil is in flat or depressional
areas in slackwater basins. It is subject o ponding in the
lower part of depressions because of runoff from adja-
cent, higher lying soils. Siope is 0 10 2 percent. Most
areas are circular or irregular in shape and are 3 to 40
acres.

Typically, the surface layer is black, firm silty clay loam
about 8 inches thick. The subsurface fayer is black, firm,
silty clay loam about 8 inches thick. The subsoil is mot-
tled, dark gray, firm silty clay about 24 inches thick. The
substratum to a depth of about 66 inches is mottied,
grayish brown, calcareous, firm silty clay.

included with this soil in mapping are small areas of
the somewhat poorly drained Henshaw soils on slight
rises and the very poorly drained Westland soils that
have sand and gravel in the substratum and are on
outwash piains. The included soils make up 2 to 12
percent of most areas.

A seasonal high water table is near the surface in
winter, spring, and other extended wet periods. Perme-
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ability is slow or very slow, and runoff is very slow or
ponded. The root zone is deep, and available water
capacity is high. This scil can be tilled only within a
narrow range of moisture content. Organic matter con-
tent is high. Reaction in the subsoil is neutral or mildly
atkaline. The shrink-sweil potential in the subsoit is high.

Most of the acreage is used for farmland. This soil has
high potential for cropland, pasture, woodland, and wet-
land wildlife habitat. The potential for deveiopment of
building sites, sanitary facilities, and recreational uses is
poor.

If artificially drained, this soil is well suited to corn,
soybeans, small grain, and grasses and legumes for hay
and pasiure. if management is optimum, row crops can
be grown continuously. Seasonal wetness is the main
limitation for cropland. Most areas used for cropland are
drained. Subsurface drains and open ditches provide
drainage. This soil becomes compact and cloddy, if it is
tilled when wet. Incorporating crop residue or other or-
ganic matter into the surface layer and planting cover
crops improve tilth and increase the rate of water infiltra-
tion,

This soil is suited to pasture and hay, but it is poorly
suited to grazing early in spring. Surface compaction,
poor tilth, reduced growth, and decreased infiltration
rates result from overgrazing when the soil is wet. Selec-
tion of plants, rotation of pasture, and timely deferment
of grazing help keep the pasture and soil in good condi-
tion.

This soil is suited to trees adapted to wet sites. Seed-
lings grow well if competing vegetation is controlied or
removed by spraying, mowing, and disking. Good site
preparation increases survival and growth. Logging can
be done during the drier part of the ysar.

Wetness, ponding, slow or very slow permeability, and
the high shrink-swell potential are severs limitations for
building sites and sanitary facilities. Surface drains and
storm sewers help remove surface water. Artificial drain-
age and a suitable base material from outside the area
improve local roads.

This soil is in capability subclass lliw and woodland
suitability subclass 2w.

OcA-—Ockley silt loam, 0 to 2 percent slopes. This
deep, nearly level, well drained soi! is in broad areas on
stream terraces and outwash plains. A few small areas
are on tops of low rises and long, narrow ridges. Most
areas are 5 fo 30 acres.

Typicaily, the surface layer is dark brown, friable silt
loam about 9 inches thick. The subsoil is about 43
inches thick. It is brown and dark brown, friable and firm
siit loam and loam in the upper part; brown and strong
brown, firm clay loam in the middle part; and strong
brown, brown, and dark brown, firm sandy clay loam and
gravelly sandy clay loam in the iower part. The substra-
tum to a depth of about 66 inches is pale brown and
brown, loose gravelly loamy sand and gravelly sand.

Included with this soil in mapping are small areas of
the somewhat poorly drained Slesth soils in slight de-
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pressions and the very poorly drained Westland soils in
depressions and along waterways. The included soils
make up 5 to 10 percent of most areas.

Permeability is moderate in the subsoil and very rapid
in the substratum. Runoff is slow. The root zone is deep,
available water capacity is high, and organic matter con-
tent is moderate. The surface layer is easily tilled
through a fairly wide range in moisture content, even
though it crusts after hard rains. Reaction in the subsoil
is strongly acid to slightly acid, and acidity generally
decreases as depth increases. The shrink-swell potential
in the subsoil is moderate.

Most of the acreage is used for farmiand. This soil has
high potential for cultivated crops, hay, pasture, trees,
building sites and recreational uses.

This soil is suited to corn, soybeans, small grain, and
hay. It is well suited to speciaity crops. Row crops can
be grown year after year. This soil can be tilled and
grazed early in spring and is well suited to irrigation. The
main management concerns are maintaining high fertility
and good soil tilth. Minimum tillage, planting cover crops,
and incorporating crop residue or other organic matter
into the surface layer help maintain tilth, increase the
rate of water infiltration, and reduce crusting.

This soil is well suited to pasture. Surface compaction,
poor tilth, and decreased infiltration rate result from over-
grazing or grazing when this soil is wet. Rotation of
pasture and timely deferment of grazing are used to
keep the pasture and soil in good condition.

This soil is well suited to trees. Seedlings are easy to
establish, if competing vegetation is conirolled or re-
moved by cutting, spraying, girdiing, or mowing.

This soil is well suited to building sites. The shrink-
swell potential and low strength are moderate iimitations.
Extending foundations to underlying sand and gravel and
backfilling with a suitable base material help overcome
these limitations. Use of a suitable base material im-
proves local roads. The possible contamination of
ground water is a limitation to some sanitary facilities.
This soil is well suited to recreational uses. It is poorly
suited to water impoundment because of the very rapid
permeability in the substratum. This soil is a good source
of sand and gravel.

This soil is in capability class | and woodland suitability
subclass 10.

OcB-—Ockley silt foam, 2 to 6 percent slopes. This
deep, gently sloping, well drained soil is on outwash
plains and stream terraces. Most areas are long and
narrow or irreguiar in shape and are 3 to 15 acres.

Typically, the surface layer is brown, friable silt loam
about 9 inches thick. The subsoil is about 41 inches
thick. It is brown, friable silt loam and firm silty clay loam
in the upper part; brown and reddish brown, firm clay
loam in the middle part; and dark reddish brown, firm
gravelly sandy clay loam in the lower part. The substra-
tum to a depth of about 60 inches is brown, ioose grav-
elly loamy sand.
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included with this soil in mapping are small areas of
the somewhat poorly drained Sleeth soils in slight de-
pressions and along waterways. The included soils make
up 5 to 10 percent of most areas.

Permeability is moderate in the subsoil and very rapid
in the substratum. Runoff is medium. The root zone is
deep, availabie water capacity is high, and organic
matter content is moderate. The surface layer is easily
tiled through a fairly wide range in moisture content,
even though it crusts after hard rains. Reaction in the
subsoil is strongly acid to slightly acid, and acidity gener-
ally decreases as depth increases. The shrink-swell po-
tential in the subsoil is moderate.

Most of the acreage is used for farmland. This soil has
high potential for cultivated crops, hay, pasture, trees,
deveiopment of building sites, and recreational uses.

This soil is suited to corn, soybeans, wheat, and oats.
Row crops can be grown year after year if erosion is
controlled. The soil dries early in spring. It is suited to
irrigation and minimum tillage. The major management
concern is control of erosion, especialiy on long slopes.
Managing crop residue and planting cover crops help
reduce the hazard of erosion, conserve moisture, and
maintain organic matter content and tilth.

The use of this soil for pasture or hay helps control
erosion. This soil is well suited to grazing early in spring.
Overgrazing or grazing when this soil is wet causes sur-
face compaction, excessive runoff, and poor tilth. Rota-
tion of pasture and restricted use during wet periods help
keep the pasture and soil in good condition.

This soil is well suited to trees. Native hardwoods are
in only a few areas. Seedlings are easy to establish, if
competing vegetation is controiled or removed. Spraying,
mowing, or disking helps reduce plant competition.

This soil is well suited to building sites. The shrink-
swell potential and low strength are moderate limitations.
Extending foundations to underlying sand and gravel and
backfilling with a suitable material help overcome these
limitations. Use of a suitable base material improves
local roads. The possible contamination to ground water
is a limitation to some sanitary facilities. This soil is well
suited to most recreational uses. It is a good source of
sand and gravel. It is poorly suited to water impound-
ment because of the very rapid permeabiiity in the sub-
stratum.

This soil is in capability subclass Ille and woodland
suitability subclass 1o. .

Pa—Patton silty clay loam. This deep, nearly level,
poorly drained soil is in depressional areas in the basins
of former lakes. It receives runoff from adjacent, higher
lying soils and is subject to ponding. Slope is 0 to 2
percent. Most areas are 2 to 100 acres or more.

Typically, the surface layer is black, friable silty clay
loam about 9 inches thick. The subsurface layer is very
dark gray, firm silty clay loam about 5 inches thick. The
subsoil is mottied, dark gray and gray, firm silty clay loam
about 23 inches thick. The substratum to a depth of
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about 62 inches is mottled, gray and dark gray, calcare-
ous, firm silt loam and silty clay loam. In some areas,
there is a higher clay content in the subsoil than typical.

included with this soil in mapping are small areas of
the very poorly drained Kokomo soils on uplands and the
somewhat poorly drained Algiers soils on terraces and
uplands. The included soils have better soil strength in
the substratum than this Patton soil. They make up 15 to
20 percent of most areas.

A seasonal high water table is near the soil surface
during extended wet periods. Permeability is moderate,
and organic matter content is high. Runoff is very slow
or ponded. The root zone is moderately deep to the
compact substratum, and available water capacity is
high. Tilth is fair. Reaction in the subsoil is slightly acid
to mildly alkaline. The shrink-swell potential is moderate.

Most areas are used for cultivated crops and pasture.
This soil has high potential for cultivated crops, hay,
pasture, and woodland. It has low potential for develop-
ment sites, sanitary facilities, and recreational uses.

Where artificially drained, this soii is well suited to
corn, soybeans, small grain, and grasses and legumes
for hay and pasture. Most areas used for cropland have
been drained. Seasonal wetness is the main limitation for
farming. Subsurface drains and open ditches are com-
monly used to provide drainage. This soil can be con-
tinuously cultivated, if optimum management is used.
Careful management is needed fo maintain good tilth.
This soil becomes compact and cloddy, if tilled when
wet. Managing crop residue and planting cover crops
improve tilth and increase the rate of water infiltration.

This soil is poorly suited to grazing early in spring.
Overgrazing or grazing when this soil is wet causes com-
paction and poor tilth. Rotation of pasture and restricted
use during wet periods help keep the pasture and soil in
good condition.

This soil is suited to trees that are tolerant of wetness.
Seedlings grow well when vegetation is controlled or
removed by spraying, mowing, and disking. Wetness
limits the use of tree planting and harvesting equipment
during winter and spring.

Wetness, ponding, and low strength are severe limita-
tions for building sites, sanitary facilities, and recreational
uses. Artificial drainage is needed to help overcome
these limitations. Artificial drainage and use of a suitable
base material help improve local roads.

This soil is in capability subciass llw and woodland
suitability subclass 2w.

Pg—Pits, gravel. This map unit consists of surface-
mined areas from which sand and gravel has been re-
moved for use in construction. Pits commonly are on
kames and terraces and in areas of Casco, Eldean,
Ockley, and other soils that are underlain by glacial
outwash. Most pits have a high wali on one or more
sides. Areas are 2 fo 170 acres. Actively mined pits are
continually being eniarged.

The mined material consists of stratified layers of
gravel and sand of varying thickness and orientation.

SOIL SURVEY

The kind and grain size of the aggregates are uniform
within any one layer but commonly differ from layer to
layer. Some layers contain a significant amount of silt
and sand. )

Nearly ali the large aggregates are rounded quartz,
granite, and other siliceous materials, but limestone peb-
bles are dominant. Most areas aiso contain dolomite, but
the amount is variable from place to place.

Because of the nature of the operations, soil material
in spoil banks varies within short horizontal distances.
The stripped soil material generally is very low in organic
matter content and available water capacily. It is poorly
suited to plants. Most areas are subject o erosion and
are a potentiai source of siltation.

Many gravel pits that are no longer being mined
should be smoothed and pianted to reduce erosion.
Grasses and trees that tolerate the very low available
water capacity and unfavorable properties of the soil
material should be selected for pianting. If an area of
this map unit is used as a site for sanitary facilities, the
effiluent can pollute underground water supplies.

This miscellaneous area is not assigned to a capability
subclass or woedland suitability subclass.

PrB—Princeton sandy loam, 2 to 6 percent slopes.
This deep, gently sloping, well drained soil is on narrow
convex ridges, circular knolls, and side slopes of
outwash terraces and till plains. Most areas are long and
narrow or irregular in shape and are 3 o 15 acres.

Typically, the surface layer is brown, very friable sandy
loam about 7 inches thick. The subsoil is strong brown
and brown, firm sandy clay loam and friable sandy loam
about 44 inches thick. The substratum to a depth of
about 85 inches is brown, loose loamy sand and sandy
loam.

Included with this soil in mapping are small areas of
the somewhat poorly drained Sleeth soils at the base of
slopes. The included soils make up about 5 percent of
most areas.

Permeability is moderate, and runoff is medium or
slow. The root zone is deep, and available water capac-
ity is moderate. Tilth is good, and organic matter content
is moderate. Reaction in the subsoil is mainly medium
acid or strongly acid. The shrink-swell potential in the
subsaoil is low.

Most of the acreage is used for farmland. This soil has
high potential for cultivated crops, nursery stock, hay,
pasture, trees, development of building sites, and recre-
ational uses.

This soil is well suited to corn, soybeans, wheat, oats,
hay, and pasture. Soil blowing, erosion, and moderate
droughtiness are main management concerns. This soil
is better suited to early maturing crops than to crops that
mature fate in summer. It is suited to minimum tiliage and
irrigation. Planting cover crops and returning crop residue
or regular additions of other organic material increase
the rate of water intake and reduce soil loss.

This soil is well suited to deep-rooted grasses and
legumes for hay and pasture and to grazing early in
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spring. Proper stocking rates and rotation of pasture help
keep the pasture and soil in good condition.

This soil is well suited to woodland, but only a small
acreage is used for woodland. Spraying, mowing, or disk-
ing helps reduce plant competition.

This soil is well suited to building sites and recreational
uses, If it is used for sanitary facilities, there is a possible
hazard of pollution to underground water supplies.

This soil is in capability subclass lle and woodland
suitability subclass 1o.

PrC—Princeton sandy loam, 6 to 12 percent
slopes. This deep, sloping, well drained soil is on narrow
convex ridges, circular knolis, and side siopes on
outwash terraces and till plains. Most areas are long and
narrow or circutar and are 3 to 25 acres.

Typically, the surface layer is brown, very friable sandy
foam about 7 inches thick. The subsoil is about 48
inches thick. It is dark yeilowish brown, very friable sandy
loam in the upper part; brown and strong brown, firm
sandy clay loam in the middle part; and brown, friable
sandy loam in the lower part. The substratum to a depth
of about 65 inches is brown, loose loamy sand.

Included with this soil in mapping are narrow strips of
soils that have 12 to 18 percent slopes and severely
eroded spots on the upper part of slopes that have a
clay loam surface fayer. The included soils make up 5 to
10 percent of most areas.

Permeability is moderate, and runoff is medium or
rapid. The root zone is deep, and available water capac-
ity is moderate. Tilth is good, and organic matter content
is moderately low. Reaction in the subsoil is mainly
medium acid or strongly acid. The shrink-swell potential
in the subsoil is low.

Most of the acreage is used for farmland. This soil has
medium potential for cultivated crops and recreational
uses and medium to high potential for development of
building sites. It has high potential for hay, pasture, and
woodland.

This soil is suited to corn, soybeans, small grain, and
grasses and legumes for hay and pasiure. Erosion and
soil blowing are hazards in cuitivated areas. Including
grasses and legumes in the cropping system helps con-
trol erosion in cultivated areas. This soil is better suited
to early maturing crops than to crops that mature late in
summer. It is well suited to minimum tillage. Planting
cover crops and returning crop residue or the reqular
additions of other organic material increase the rate of
water intake and reduce soil loss.

This soil is well suited to deep-rooted grasses and
legumes for hay and pasture and to grazing early in
spring. Proper stocking rates and rotation of pasture help
keep the pasture and soil in good condition.

This soil is well suited to trees and shrubs. Spraying,
mowing, or disking helps reduce plant competition.

Slope is a limitation for building sites and recreational
uses. Development shouid be on the contour. Plant
cover should be maintained on the site during construc-
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tion to reduce the hazard of erosion. if this soil is used
for sanitary facilities, there is a possible hazard of pollu-
fion to underground water supplies.

This soil is in capability subclass llle and woodland
suitability subciass 1o.

Rh—Riverwash. Riverwash consists mainly of gravel
and sand areas in the channels of major streams. Within
short distances the materials vary widely in texture and
composition. In all parts of the county, except the south-
east, the coarse material is mainly from limestone, ig-
neous, and metamorphic rocks. Fragments of sandstone
and shale are dominant in many of the Riverwash areas
in the southeastern part of the county.

Most areas are periodically flooded, depending on
characteristics of the stream. They are typically bare of
vegetation, but willow, cattails, marsh grass, and other
water-tolerant plants grow in places. Areas of Riverwash
are used by wildlife.

This miscellaneous area is not assigned to a capability
subclass or woodland suitability subclass.

RoC—Rodman gravelly sandy loam, 4 to 12 per-
cent slopes. This deep, sloping, excessively drained soil
is in long and narrow areas on terrace slope breaks. This
soif is irregular in shape and is on kames and eskers.
Most areas are 3 to 30 acres.

Typically, the surface layer is very dark grayish brown
and very dark brown, friable gravelly sandy loam about 7
inches thick. The subsoi! is brown, friable gravelly coarse
sandy loam about 7 inches thick. The substratum to a
depth of about 60 inches is brown, loose gravelly coarse
sand.

Included with this soil in mapping are small areas of
the very poorly drained Westland soils on toe slopes.
The included soils make up 5 to 10 percent of most
areas.

Permeability is moderately rapid in the subsoil and
very rapid in the substratum. Runoff is slow or medium.
The root zone is mainly shallow to outwash sand and
gravel. Available water capacity is very low, tilth is good,
and organic matter content is moderate. Reaction in the
subsoil is neutral to moderately alkaline.

Most of the acreage is used for crops and pasture.
Some areas are used for woodland. This soil has low
potentia! for cultivated crops and medium potential for
pasture and woodland. it has high potential for develop-
ment of building sites, most recreational uses, and wood-
land wildlife.

Droughtiness is a severe limitation for cultivated crops.
Areas used for cultivated crops are not well suited to
irrigation because of erosion, but irrigation can be used
on sod crops. This soil is well suited to deep-rooted
grasses and legumes for hay and pasture and to grazing
early in spring. Some piants have nutrient deficiencies
because of the shallow depth to material that has a high
content of iime. Gravel hinders tillage in some areas.
Fertilizer is leached from this soil at a very rapid rate.
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Response is generally better to smaller but more fre-
quent or timely applications of nutrients than to one large
application. Minimum tillage, planting cover crops, and
incorporating crop residue or other organic matter into
the surface layer reduce runoff and soil loss.

Woodland growth is limited by the very low available
water capacity. Species adapted to dry sites should be
selected for new plantings.

This soil is well suited to building sites and most recre-
ational uses bui slope is a moderate limitation. This soil
is droughty for lawns. Lawn seedings are difficult to es-
tablish. They should be seeded early in spring. Mulching
and watering of new seedings are good management
methods. Gravel interferes with most recreational uses.
Sanitary facilities are limited by the possible pollution to
underground water supplies.

This soil is in capability subclass Vis and woodland
suitability subclass 3s.

Rs—Ross loam, occasionally flooded. This deep,
nearly level, well drained soil is commoniy on the highest
part of flood plains and is occasionally flooded. Slope is
0 to 2 percent. Most areas are 5 to 80 acres.

Typically, the surface layer is black, very friable loam
about @ inches thick. The subsurface iayer is black and
very dark brown, friable loam about 22 inches thick. The
subsoil is dark brown, friable loam about 7 inches thick.
The substratum to a depth of about 60 inches is brown
and dark yeliowish brown, friabie loam and very gravelly
sandy clay loam.

included with this soil in mapping are areas of the
moderately well drained Eel soils in slightly lower posi-
tions and the somewhat poorly drained Shoals soils in
narrow, high water channels near breaks to upiands.
Also included are the well drained Wea and Warsaw
soils on low stream terraces. The included soils make up
about 10 to 20 percent of most areas.

Permeability is moderate, and runoff is slow. The root
zone is deep, and available water capacity and organic
matter content are high. The surface layer is easily tilled
through a fairly wide range in moisture content. Reaction
in the subsoil is mainly siightly acid to mildly alkaline.

Most areas are used for farmland. This soil has high
potential for cultivated crops and pasture and low poten-
tial for most building sites and sanitary facilities. It has
medium potential for most recreational uses and high
potential as a source of topsoil.

This soil is suited to continuous row crops and to hay
and pasture. Row crops can be planted and harvested
during the nonflooding period in most years. The hazard
of flooding limits winter grain crops. Dikes help prevent
flooding. Minimum tillage, incorporating crop residue, and
planting cover crops maintain tilth, reduce crusting, and
protect the surface in areas subject to scouting during
floods.

This soil is suited to trees and other vegetation grown
for wildiife habitat. Spraying, mowing, and disking reduce
plant competition.

SOIL SURVEY

Flooding is a severe limitation for building sites and
sanitary facilities. This soil is suited to such recreational
uses as picnic areas and paths and trails.

This soil is in capability subclass llw and woodland
suitability subclass 10.

Rt—Ross silt ioam, overwash, frequently flooded.
This deep, nearly level, well drained soil is on flood
plains and is frequently flooded. It has dark grayish
brown and brown alluvium over a darker colored buried
soil. Slope is 0 to 2 perceni. Most areas are 5 to 80
acres or more.

Typically, the surface layer is dark grayish brown, fri-
able silt loam about 10 inches thick. The subsurface
layer is brown, friable silt loam about 8 inches thick. The
subsoil is about 43 inches thick. It is very dark brown
and dark brown, friable silt loam in the upper part and
brown, friable loam in the lower part. The substratum to
a depth of about 70 inches is brown, very friable sandy
loam. Some areas have a loam surface layer and other
areas are slightly wetter.

Included with this scil in mapping are smal! areas of
the very poorly drained Sloan soils near breaks to up-
lands and areas that have a sandy loam or lpamy sand
surface layer and are more droughty. The included soils
make up 10 to 20 percent of most areas.

Permeability is moderate, and runoff is slow. The root
zone is deep, available water capacity is high, and or-
ganic matter content is moderate. The surface layer is
easily tilled through a fairly wide range in moisture con-
tent. Reaction in the subsoil is mainly neutral or mildly-
alkaline.

Most areas are used for farmland. This soil has high
potential for cultivated crops and pasture and low poten-
tial for most building sites and sanitary facilities. it has
medium to low potential for most recreational uses and
high potential as a source of topsoil.

Freguent flooding is a limitation for farmland. Areas
protected from flooding are wel! suited to continuous row
crops and hay and pasture. Flooding in unprotected
areas severely damages winter grain crops in most
years. Hay, pasture, and new plantings and seedings are
commonly damaged by sediment. Minimum tillage, incor-
porating crop residue, and planting cover crops help
maintain tilth, reduce crusting, and protect the surface in
areas subject to scouring during floods.

This soil is suited to trees and other vegetation grown
for wildlife habitat. Young seedlings are subject to
damage during floods. Spraying, mowing, and disking
reduce plant competition.

Frequent flooding is a severe limitation for building
sites and sanitary facilities. During nonftooding periods
some areas are suited to such recreational uses as
picnic areas and paths and traifs.

This soil is in capability subclass lllw and woodiand
suitability subclass 10.

Sh—Shoals silt loam, occasionally flooded. This
deep, nearly level, somewhat poorly drained soil is in
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narrow strips near slope breaks on uplands and terraces
and in high water channels on flood plains of major
streams and ftributaries. It is occasionally flooded for
brief periods in fall, winter, and spring. Slope is 0 to 2
percent. Most areas are 4 to 50 acres, but some range
to about 100 acres.

Typically, the surface layer is dark grayish brown and
very dark grayish brown, friable silt loam about 10 inches
thick. The subsoil is mottled, yellowish brown and gray-
ish brown, friable silt loam about 24 inches thick. The
substratum to a depth of about 60 inches is mottled
brown and dark gray, friable loam.

Included with this soil in mapping are areas of the
moderately well drained Eel scils on slightly higher posi-
tions and the very poorly drained Sloan soils in depres-
sions near breaks to uplands and terraces. The included
soils make up 10 to 20 percent of most areas.

A seasonal high water table is between a depth of 12
and 36 inches in winter, spring, and other extended wet
periods. Permeability is moderate, and runoff is very
slow. The surface layer is easily tilled through a fairly
wide range in moisture content. The root zone is deep,
availabie water capacity is high, and organic matter con-
tent is moderate. Reaction in the subsoil is slightly acid
to mildly alkaline.

This soil is mainly used for cuitivaied crops and pas-
ture. It has high potential for cropiand, pasture, and
woodiand and low potential for sanitary facilities and
devefopment of building sites.

Flooding and wetness are limitations for cropland.
They delay planting in most years and limit the choice of
crops. This soil is suited to corn and soybeans planted
after the main threat of flooding. Flooding severely dam-
ages winter grain crops, if they are not protected. In
some places, dikes help prevent flooding. In some areas
subsurface drainage is needed, but suitable outlets are
not available. Use of crop residue and cover crops
reduce crusting, increase water intake, and protect the
surface in areas subject to scouring.

This soil is suited to pasture. Maintaining tilth and
desirable forage stands is difficult, unless the soil is
drained and grazing is controlied. Overgrazing or grazing
when this soil is wet causes compaction and poor tilth.
Rotation of pasture and deferment of grazing during wet
periods help keep the pasture and soil in good condition.

This soil is suited to trees. Native hardwoods are in a
few areas. Tree seedlings survive and grow well if com-
peting vegetation is controlled or removed by spraying,
mowing, and disking. Species that are tolerant of some
wetness should be selected for reforestation.

The hazard of flooding and seasonal wetness are
severe limitations for building sites and sanitary facilities.
The soil has potential for such recreational uses as
hiking during the drier part of the year. Use of fill and a
suitable base material from outside the area help im-
prove local roads.

This socil is in capability subclass Ilw and woodland
suitability subclass 2o.
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SlA--Sleeth silt loam, 0 to 2 percent slopes. This
deep, nearly level, somewhat poorly drained soil is
mainly in transitonal areas between the Thackery soils
on fiats and slight rises and the Westland soils in de-
pressions on stream terraces and outwash plains, Most
areas are long and narrow or irregular in shape and are
4 to 50 acres.

Typically, the surface layer is dark brown, friable silt
loam about 10 inches thick. The subsoil is about 38
inches thick. it is mottled, yellowish brown and brown,
firm loam in the upper part; mottled, brown and yellowish
brown, firm clay loam in the middle part; and mottled,
brown, firm sandy clay loam in the lower part. The sub-
stratum 1o a depth of about 60 inches is motiled, brown,
loose loamy sand and sand.

included with this soil in mapping are small areas of
the very poorly drained Westland soils in depressions.
The included soils make up 5 to 10 percent of most
areas.

A seasonal high water table is between a depth of 12
and 36 inches in winter, early in spring, and in other
extended wet periods. Permeability is moderate in the
subsoil and very rapid in the substratum. Runoff is slow.
The root zone is deep, available water capacity is mod-
erate or high, and organic matter content is moderate.
The surface layer is easily tilled through a fairly wide
range in moisture content. Reaction in the subsoil is
medium acid to neutral and commonly becomes less
acid as depth increases. The shrink-swell potential in the
subsoil is moderate. '

Most of the acreage is used for farmiand. This soil has
high potentiai for cultivated crops, hay, pasture, and
trees. It has low potential for sanitary facilities and devel-
opment of building sites and medium potential for most
recreational uses,

This soil is suited to corn, soybeans, small grain, and
grasses and legumes for hay and pasture. Seasonal wet-
ness is the main limitation for farmland. Where un-
drained, this soil warms slowly and dries late in spring.
Most areas used for cropland are drained. Subsurface
drainage systerns are commonly used. Use of Crop resi-
due or addition of other organic material helps maintain
good tilth and reduce surface crusting. Tiling and har-
vesting should be performed at optimum moisture levels
and with equipment that minimizes soil compaction.

Overgrazing or grazing when this soil is wet causes
poor ftiith. Rotation of pasture and restricted grazing
during wet periods help keep the pasture and soil in
good condition. :

This soil is suited to trees that tolerate some wetness.
Seedlings of adapted species survive and grow well if
competing vegetation is reduced by spraying, mowing,
and disking.

The seasonal high water table and hazard of pollution
1o underground water supplies are limitations for building
sites and most sanitary facilities. Sanitary facilities should
be connected to commercial sewers. Drainage ditches
and subsurface drains lower the seasonal high water
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tabie in areas that have good outlets. Landscaping build-
ing sites keeps surface water away from the foundations.
Artificial drainage and use of a suitable base material
helps improve local roads. Excavations are limited during
winter and spring because of the high water table and
sloughing of banks. Extensive drainage is needed for
such intensive recreational uses as ball diamonds and
tennis courts.

This soif is in capability subclass llw and weodland
suitability subclass 3o.

Sn—Sloan silt loam, occasionaily flooded. This
deep, nearly level, very poorly drained soil is in low lying
areas on flood plains. Some of these areas are narrow
swales, referred to as high water channels. This soil is
occasionally flooded for brief periods in winter and
spring. Most areas are 3 to 35 acres. Slope is 0 to 2
percent.

Typically, the surface layer is very dark gray, friable silt
loamn about 11 inches thick. The subsurface layer is very
dark gray, friable silt loam about 5 inches thick. The
subsoil is mottled, gray and dark gray, friable loam about
26 inches thick. The substratum to a depth of about 60
inches is mottled, grayish brown, loose gravelly sandy
loam.

Included with this soil in mapping are narrow strips of
the somewhat poorly drained Shoals and Aigiers soils on
very slight rises and the very poorly drained Westland
soils near slope breaks to uplands. The included soils
make up 10 to 20 percent of most areas.

A seasonal high water table is near the surface in
winter, spring, and other exiended wet periods. Perme-
ability is moderate or moderately slow. Runoff is very
slow, and the soil is subject to ponding. The root zone is
deep and available water capacity and organic matter
content are high. Reaction in the subsoil is neutral to
mederately alkaiine.

Most of the acreage is used for farmland. This soil has
high potential for cropland, hay, pasture, and woodland
and low potential for- sanitary facilities, development of
building sites, and recreational uses.

Flocding and seasonal wetness are limitations for
farmtand. They delay planting and limit the choice of
crops. Crops, such as winter wheat, are generally not
grown because of the hazard of flooding. Drained areas
are suited to row crops. Surface drains commonly
remove ponded water. Subsurface drains are used
where suitable outlets are available. Use of crop residue
and planting cover crops maintain tilth, reduce crusting,
and protect the surface in areas subject to scowring.

This soil is poorly suited fo grazing early in spring.
Overgrazing or grazing when this soil is wet causes com-
paction and poor tilth. Rotation of pasture and deferment
of grazing during wet periods help keep the pasture and
soil in good condition.

This soll is suited to trees adapted to wet sites. Seed-
lings of adapted species survive and grow well if com-
peting vegetation is controlled or removed by spraying,
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mowing, and disking. Wetness and flooding limit the
planting and harvesting of trees.

The hazard of flooding, prolonged wetness, and the
moderate or moderaiely slow permeability are severs
limitations for building sites, sanitary facilities, and recre-
ational uses. Diking to control flooding is difficult. Use of
fill and a suitable base material from outside the area
improve local roads.

This soil is in capability subclass lllw and woodland
suitability subclass 2w.

St—Stonelick sandy loam. This deep, nearly level,
well drained soil is on very slightly undulating areas of
flood plains. It is occasionally flooded for very brief peri-
ods in winter and spring. Most areas are long and narrow
and are 2 to 50 acres.

Typically, the surface fayer is brown, very friable sandy
loam about 6 inches thick. The substratum to a depth of
about 60 inches is brown, very friable, and loose, strati-
fied sandy loam, loamy sand, and gravelly lcamy sand.

Included with this soil in mapping are small areas of
the less sandy Genesee and Ross soils and spots of
Riverwash that has sand and gravel on the soil surface.
Also included are more droughty areas of soils that have
a surface layer of loamy sand. The included soils make
up about 20 percent of most areas.

Permeabiiity is moderately rapid, and runoff is slow.
The root zone is deep, available water capacity is low,
and organic matter content is moderately fow. The sur-
face layer is easily tilled through a wide range in mois-
ture content. Reaction in the root zone is mildly atkaline
or moderately alkaline.

Most areas are used for cropland. Some areas are
used for woodland. This soil has medium potential for
cultivated crops and pasture and high potential for wood-
land. it has low potential for development of building
sites and sanitary facilities.

The low available water capacity and occasional flood-
ing are fimitations for cultivated crops, pasture, and hay.
This soil is well suited to irrigation and, if irrigated, it is
suited to row crops such as corn and soybeans. Flood-
ing is rare during the growing season. Without irrigation,
this soil is better suited to crops that mature early rather
than those that mature late. The hazard of flooding limits
winter grain crops. Grasses and legumes for hay and
pasture dry up during droughty periods. Applied fertilizer
is leached from this soil at a rapid rate. Response is
generally better to smaller but more frequent applications
of fertilizer than to one large application. Use of cover
crops and crop residue help maintain organic matter
content and protect the surface during floods.

This soil is suited to trees tolerant of some droughti-
ness. Seedlings are difficult to establish during dry peri-
ods in summer and early in fall. Spraying, mowing, or
disking helps reduce plant competition.

The hazard of flooding is a severe limitation for build-
ing sites and sanitary facilities. This soil has potential for
such recreational uses as picnic areas, hiking trails, and
golf fairways. Lawns are droughty during dry periods.
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This soil is in capability subclass lis and woodland
suitability subclass 2o.

ThA—Thackery siit loam, 0 to 2 percent slopes.
This deep, nearly level, moderately well drained soil is
near breaks to uplands on stream terraces and outwash
plains. Most areas are fong and narrow or irregular in
shape and are 5 to 20 acres.

Typically, the surface layer is brown, friable silt loam
about 12 inches thick. The subsoil is about 38 inches
thick. It is yellowish brown, friable silt ioam and mottled,
yellowish brown, firm clay loam in the upper part; mot-
tled, ysllowish brown, firm gravelly clay loam in the
middle part; and mottled, brown, friable graveily sandy
clay loam in the lower part. The substraium to a depth of
about 80 inches is mottied, yellowish brown, loose grav-
elly sand.

included with this soil in mapping are small areas of
the very poorly drained Westland and the somewhat
poorly drained Sleeth soils in depressions and along
waterways. The included soils make up 5 to 10 percent
of most areas.

A seasonal high water table is between a depth of 18
and 36 inches in winter, spring, and other extended wet
periods. Permeability is moderate in the subsoil and rapid
or very rapid in the substratum. Runoff is siow. The root
zone is deep, and available water capacity is moderate
or high. Organic matter content is moderate, and tilth is
good. Reaction in the subsoil increases with depth and
ranges from strongly acid in the upper part to mildly
alkaline in the lower part. The shrink-swell potential in
the subsoil is moderate.

Most of the acreage is used for farmland. This soil has
high potential for cultivated crops, hay, and pasture. It
has medium potential for most building sites and medium
to high potential for recreational uses.

This soil is suited to row crops, smali grain, pasture,
and hay. The surface layer can be worked through a
fairly wide range of moisture content. Minimum tillage
and planting deep-rooted cover crops are good manage-
ment methods if this soil is used for continuous row
crops. Incorporating crop residue or other organic matter
into the surface layer increases the rate of water infiltra-
tion, improves tilth, and reduces crusting. Grazing or
overgrazing when this soil is wet causes surface com-
paction, poor tilth, reduced growth, and decreased infil-
tration rates.

This soil is well suited to trees and shrubs. Cutting,
spraying, girdling, or mowing helps reduce plant competi-
tion.

The seasonal wetness, shrink-swell potential, and low
strength are limitations for building sites, sanitary facili-
ties, and recreational uses. This soil is better suited to
houses without basements than to houses with base-
ments. Building sites should be landscaped for good
surface drainage away from the foundations. Use of arti-
ficial drainage and a suitable base material helps im-
prove local roads. The possible pollution to underground
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water supplies limits most sanitary facilities. This soil is
poorly suited 10 water impoundment because of the rap-
Idly or very rapidly permeabie substratum.

This soil is in capability ¢lass | and woodland suitability
subclass 1o.

ThB--Thackery silt foam, 2 to 6 percent slopes.
This deep, gently sloping, moderately weil drained soil is
irregular in shape on low rises and in long narrow strips
on stream terraces and outwash plains, Most areas are 5
to 15 acres.

Typically, the surface layer is brown, friable siit loam
about 8 inches thick. The subsoil is about 35 inches
thick. It is brown, friable silt loam and mottled, yellowish
brown, firm clay ioam in the upper part and mottied,
yellowish brown, firm gravelly sandy clay loam in the
lower part. The substratum to a depth of about 60 inches
is mottled, brown, loose gravelly loamy sand.

Included with this soil in mapping are small areas of
the somewhat poorly drained Sieeth soils on foot slopes
and slight depressions and narrow strips of the very
poorly drained Westland soils in depressions and along
waterways. The included soils make up 5 to 10 percent
of most areas.

A seasonal high water table is between a depth of 18
to 36 inches in wet periods. Permeability is moderate in
the subsoil and rapid or very rapid in the substratum.
Runoff is medium. The root zone is deep, and available
water capacity is moderate or high. Organic matter con-
tent is moderate, and tilth is good. Reaction in the sub-
soil increases with depth and ranges from strongly acid
in the upper part to mildly alkaline in the lower part. The
shrink-swell potential in the subsoil is moderate.

Most of the acreage is used for farmland. This soil has
high potential for cultivated crops, hay, and pasture. It
has medium potential for most building sites, and
medium to high potential for recreational uses.

This soil is suited to row crops, small grain, hay, or
pasture. A good soil management program helps control
erosion in most areas. The surface layer can be worked
through a fairly wide range of moisture content. Minimum
tiltlage, planting cover crops, and using grassed water-
ways help reduce soil loss. Incorporating crop residue or
other organic matter into the surface layer increases the
rate of water infiltration, improves tilth, and reduces
crusting. Overgrazing or grazing when the soil is wet
causes surface compaction, poor tilth, reduced growth,
and decreased infiltration rates.

This soil is well suited to trees and shrubs. Seedlings
grow well if competing vegetation is controlied or re-
moved by cutting, spraying, girdling, or mowing. Good
site preparation helps improve survival and growth.

The seasonal wetness, shrink-swell potential, and low
strength are limitations for building sites, sanitary faciii-
ties, and recreational uses. This soil is better suited to
houses without basements than to houses with base-
ments. Building sites should be iandscaped for good
surface drainage away from the foundations. Because of
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the rapidly or very rapidly permeable substratum, the
pollution of ground water by sanitary facilities is possible.
This soil is poorly suited to water impoundment.

This soil is in capability subclass lle and woodland
suitability subclass 10.

TpA—Tippecanoe silt loam, 0 to 2 percent slopes.
This deep, nearly level, moderately well drained soil is in
slightly concave positions on siream terraces and
outwash plains. Most areas are irregular in shape and
are 2 to 48 acres.

Typically, the surface layer is black, friable silt loam
about 11 inches thick. The subsoil is about 39 inches
thick. It is very dark grayish brown, friable clay loam and
mottled, brown firm clay loam in the upper part; mottled,
yellowish brown and dark yeliowish brown, firm ciay loam
and gravelly clay in the middle part; and brown, friable
gravelly sandy loam in the lower part. The substratum to
a depth of about 64 inches is brown, loose gravelly
loamy sand.

Included with this soil in mapping are small areas of
the very poorly drained Westland socils in depressions
and along drainageways. The included soils make up 5
to 10 percent of most areas.

A seasonal high water table is between a depth of 36
to 72 inches in spring and other extended wet periods.
Permeability is moderate in the subsoil and very rapid in
the substratum. Runoff is slow. The root zone is deep,
and available water capacity is high. Organic matter con-
tent is high, and tilth is good. Reaction in the subsoil
ranges from slightly acid or medium acid in the upper
part to mildly alkaline in the lower part. The shrink-swell
potential is moderate in the upper and middle parts of
the subsoil.

Most areas are used for farmland. This soil has high
potential for cullivated crops, hay, woodland, pasture,
and recreational uses. It has medium potential for devel-
opment of building sites.

This soil is well suited to corn, soybeans, smali grain,
hay, and pasture. Cultivated crops can be grown continu-
ously if good management is used. Maintaining soil tilth
and a high fertility level are main management concerns.
Soil compaction results if this soil is tilled when wet.
Minimum tillage, planting cover crops, incorporating crop
residue, and tilling at proper moisture leveis increase the
rate of water infiltration and reduce crusting and the
hazard of erosion. Randomly spaced subsurface drains
are needed in the wetter soils.

Overgrazing or grazing when this soil is wet causes
compaction and poor tilth. Rotation of pasture and re-
stricted grazing help keep the pasture and soil in good
condition.

This soil is well suited to trees and shrubs. Seedlings
grow weil i competing vegetation is controlled or re-
moved by spraying, cutting, girdling, or mowing.

This soil is well suited to buildings without basemenis
and to most recreational uses. The seasonal wetness is
a limitation for buildings with basements. Artificial drains
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and storm sewers reduce wetness. Buildings should be
landscaped for good surface drainage away from the
foundation. If this soil is used for sanitary facilities, the
pollution of underground water supplies is possible. This
soil is a good source of sand and gravel.

This soil is in capability class | and is not assigned to a
woodland suitability subclass.

Ud—Udorthents. These nearly level to steep soils are
in areas of cut and fill for roads, housing developments,
recreational areas, and other similar uses. In areas
where the soil material has been removed, the remaining
material is similar to the subscil or substratum of adja-
cent soils. In fill or disposal areas, the soil material is
variable but generally is made up of the subsoil and
substratum of nearby soils. Slope is very complex and
ranges from O to 25 percent. Most areas are 3 to 15
acres, but a few areas range to 300 acres.

Typically, the upper 60 inches is clay loam, loam, or
gravelly sandy loam. Available water capacity and organ-
ic matter content are variabie but are mainly low or very
low. Internal water movement and runoff are variable.
Tilth is poor. In poorly vegetated areas, hard rains tend
to seal the surface, reduce the infiltration rate, and re-
strict the emergence and growth of plants. A seasonal
high water table is evident in some areas, particularly in
graded areas that are depressed or bowl-shaped. Reac-
tion in the root zone is medium acid to moderately alka-
line.

These soils are poorly suited to grasses and legumes
for hay and pasture. In areas where the surface is bare,
the hazard of erosion is severe. Suitable plant cover
heips control erosion. The suitability varies for building
sites and sanitary faciliies. Onsite investigation is
needed to determine the potential and limitation for any
proposed use.

These soils are not assigned to a capability subclass
or woodland suitability subclass.

Ur—Urban land. Urban land consists of areas 30 to
80 acres in size that are covered by pavement, buildings,
or other man-made surfaces. Commercial and industrial
areas are also included. Construction covers a high per-
centage of the total area, ieaving only limited acreage of
natural soil. As a result, the volume and rate of runoff
from these areas has increased. Urban iand is a poten-
tial source of pollution to nearby streams. Onsite investi-
gation is needed to determine the potential and limitation
for any proposed use.

This miscellaneous area is not assigned to a capability
subclass or woodland suitability subclass.

WbA—Warsaw loam, 0 to 2 percent slopes. This
deep, nearly level, well drained soil is in moderately
broad, long areas on stream terraces and outwash
plains. Slope is mainly 1 to 2 percent. Most areas are 25
to 200 acres, but some areas along small streams are 2 1o
25 acres.
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Typically, the surface layer is very dark grayish brown,
friable loam about 7 inches thick. The subsurface layer is
very dark grayish brown and dark brown, friable loam
about 9 inches thick. The subsoil is about 18 inches
thick. It is brown, firm gravelly sandy clay loam in the
upper part and dark yellowish brown, friable sandy loam
in the lower part. The substratum to a depth of about 70
inches is brown, dark yellowish brown, yellowish brown,
and pale brown, loose sand and gravelly coarse sand.

Included with this soil in mapping are Eldean soils,
which have a lighter colored surface layer and slightly
lower available water capacity. The included soils make
up 5 to 10 percent of most areas.

Permeability is moderate in the subsoil and very rapid
in the substratum. Runoff is siow. The root zone is mod-
erately deep to outwash sand and gravel. Available
water capacity is moderate or low, and organic matter
content is high. The surface layer can be worked through
a fairly wide range of moisture content. Reaction in the
subsoil is mainly strongly acid to slightly acid. The shrink-
swell potential is low.

Most areas are used for farmland. This soil has high
potential for cultivated crops, hay, and pasture. It has
high potential for most building sites and recreational
uses, and as a source of sand and gravel. It has low
potential for water impoundment because of the very
rapidly permeable substratum.

This soil is suited to corn, soybeans, wheat, oats, and
speciaity crops (fig. 11). The moderate droughtiness is
the main limitation for cropland. Crops can be planted
early, because this soil warms and dries early in spring.
Row crops can be grown continuously if a high level of
management is used. This soil is well suited to irrigation.
Minimum tillage, use of cover crops, and incorporating
crop residue or other organic matter into the surface
layer increase the rate of water infiltration, improve tiith,
and reduce crusting.

This soil is well suited to grazing early in spring and to
deep-rooted legumes, such as alfalfa. Proper stocking
rates, selection of plants, rotation of pasture, and timely
deferment of grazing help keep the pasture and soeil in
good condition.

This soil is well suited to trees and shrubs. Native
hardwoods are in a few small areas. Spraying, mowing,
or disking helps reduce plant compstition. Good site
preparation helps improve survival and growth.

This soil is well suited to building sites. Soil strength is
a moderate limitation. Extending the building foundation
to the substratum helps overcome the low strength. Re-
placing the subsoil with a suitable base material helps
improve local roads and streets. The possible poliution
to underground water supplies limits sanitary facilities.
This soil is somewhat droughty for fawns during dry peri-
ods. I is a good scurce of sand and gravel.

This soil is in capability subclass ils and is not as-
signed to a woodland suitability subclass.

WbB—Warsaw loam, 2 to 6 percent slopes. This
gently sloping, deep, well drained soil is in broad areas
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Figure 11.—Warsaw loam, 0 to 2 percent slopes, is well suited to
specially crops, such as melons.

on terraces. Slope is mainly 2 {0 4 percent. Most areas
are 10 to 80 acres, but some areas range to more than
150 acres.

Typically, the surface layer is very dark grayish brown
and dark brown friable loam about 14 inches thick. The
subsoil is about 19 inches thick. It is dark yeilowish
brown, firm gravelly clay ioam in the upper part and dark
brown, firm gravelly sandy clay loam in the lower part.

‘The substratum to a depth of about 70 inches is brown,

loose gravelly sand and sand.

Included with this soil in mapping are Eldean soils,
which have a lighter colored surface layer and a slightly
lower available water capacity, and small areas of more
droughty soils that have a gravelly loam surface layer
and are near tops of knolls and on siope breaks. The
included soils make up 5 to 10 percent of most areas.

Parmeability is moderate in the subsoil and very rapid
in the substratum. Runoff is medium. The root zone is
mainly moderately deep io outwash sand and gravel,
and available water capacity is moderate or low. Organic
matter content is high, and the surface layer can be
worked through a fairly wide range of moisture content.
Reaction in the subsoil is mainly strongly acid to slightly
acid. The shrink-swell potential is low,

Most areas are used for farmland. This soil has high
potential for cultivated crops, hay, and pasture. It has
high potential for most building sites and recreational
uses and as a source of sand and gravel it has low
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potential for water impoundment because of the very
rapidly permeable substratum,

This soil is suited to corn, soybeans, wheat, and oats.
Moderate droughtiness and control of erosion are main
management concerns. This soil is better suited to early
maturing crops than to crops that mature late in summer.
This soil is well suited to irrigation. Minimum tillage, use
of cover crops and grassed waterways, and incorporat-
ing crop residue or other organic matter into the surface
layer increase the rate of water infiltration and improve
tilth.

This soil is well suited to grazing early in spring. Proper
stocking rates, selection of plants, rotation of pasture,
timely deferment of grazing, and control of weeds help
keep the pasture and soil in good condition.

This soil is well suited to trees and shrubs. Native
hardwoods are in a few small areas. Spraying, mowing,
or disking helps reduce plant compstition. Good site
preparation helps improve survival and growth.

This soil is well suited to building sites. Low soil
strength is a moderate limitation. Extending building
foundations to the substratum helps overcome the low
strength. Replacing the subsoil with a suitable base ma-
terial helps improve local roads and streets. If this soil is
used for sanitary facilities, the hazard of poliution to
underground water supplies is possible. This soil is
somewhat droughty for lawns during dry periods. It is a
good source of sand and gravel.

This soil is in capability subclass lle and is not as-
signed to a woodland suitability subclass.

WeA—Wea silt loam, 0 to 2 percent slopes. This
deep, nearly level, well drained soil is in moderately
broad and long areas on siream terraces and ouiwash
plains. Slope is mainly 1 or 2 percent. Most areas are 10
to 50 acres.

Typically, the surface layer is very dark brown, friable
silt loam about 8 inches thick. The subsurface layer is
black and very dark grayish brown, friable silt loam about
9 inches thick. The subsoil is about 38 inches thick. It is
brown and dark brown, firm loam and sandy clay loam in
the upper part and brown and dark yellowish brown, firm
gravelly clay loam, sandy clay loam, and gravelly sandy
clay loam in the lower part. The substratum to a depth of
about 62 inches is brown, loose gravelly sand. In some
areas, the surface layer is lighter colored than typical.

Included with this soil in mapping are small areas of
the more droughty Eldean soils on low knolls. The in-
cluded socils make up 5 to 10 percent of most areas.

Permeability is moderate in the subsoil and very rapid
in the substratum. Runoff is slow. The root zone is deep
and available water capacity and organic matter content
are high. Tiith is good. Reaction in the subsoil is strongly
acid to neutral. The shrink-swell potential in the subsoll
is moderate in the upper part and low in the lower part.

Most areas are used for farmiand. This soil has high
potential for cultivated crops, hay, and pasture. it has
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high potential for most building sites and recreational
uses and as a source of sand and gravel. It has low
potential for water impoundment because of the very
rapidly permeable substratum.

This soil is well suited to row crops, such as corn and
soybeans, grown year after year and to specialty crops.
it can be tilled and grazed early in spring and is well
suited to irrigation. Maintaining high fertility and good soil
structure are main management concerns. Minimum {il-
lage, use of cover crops and incorporating crop residue
or other organic matter into the suriace layer help main-
tain tilth, increase the rate of water infiltration, and
reduce crusting.

This soil is well suited to pasture and hay. Overgrazing
or grazing when the soil is wet causes surface compac-
tion, reduced growth, and poor tilth. Proper stocking
rates, selection of plants, rotation of pasture, timely de-
ferment of grazing, and control of weeds help keep the
pasture and soil in good condition.

This soil is well suited to trees and shrubs. Good site
preparation helps improve survival and growth. Cutting,
spraying, girdling, or mowing helps reduce plant competi-
tion.

This soil is well suited to building sites. The shrink-
swell potential and low sirength are imitations that can
be overcome by extending foundations to the underlying
sand and grave! and by backfilling with a suitable materi-
al. Use of a suitable base material helps improve local
roads. The possible contamination of ground water limits
some sanitary facilities. This soil is well suited to recre-
ational uses and is a good source of sand and gravel.

This soil is in capability class | and is not assigned to a
woodland suitability subclass.

WeB--Wea silt Joam, 2 to 6 percent slopes. This
deep, gently sloping, well drained soil is in broad, long
areas on stream terraces and outwash plains. Slope is
mainly 2 to 4 percent. Most areas are 4 to 16 acres.

Typically, the surface layer is black and very dark gray
silt loam about 14 inches thick. The subsoil is brown and
dark yellowish brown, firm clay loam, sandy clay loam,
and gravelly clay loam about 36 inches thick. The sub-
stratum to & depth of about 62 inches is hrown, loose
graveily sand. In some areas the surface layer is lighter
colored than typical and in other areas it is loam.

Included with this soil in mapping are small areas of
the Eldean soils that have low available water capacity.
The inciuded soils make up 5 to 10 percent of most
areas.

. Permeability is moderate in the subsoil and very rapid

“in the substratum. Runoff is medium. The root zone is

deep and available water capacity and organic matter
content are high. Tiith is good. Reaction in the subsoil is
strongly acid to neutral. The shrink-swell potential in the
subsoil is moderate in the upper part and low in the
lower part.

Most areas are used for farmland. This soil has high
potential for cultivated crops, hay, and pasture. It has
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high potential for most building sites and recreational
uses and as a source of sand and gravel. It has low
potential for water impoundment because of the very
rapidly permeable substratum.

This soil is suited to corn, soybeans, wheat, oats, hay,
and pasture. Row crops can be grown year after year, if
erosion is controlled. The soil dries early in spring and is
well suited to grazing early in spring. The surface layer
can be worked through a fairly wide range of moisture
content. This soil is well suited to most types of irriga-
tion. Irrigation is seldom needed, because the high avail-
able water capacity. Minimum tillage, use of cover crops,
and grassed waterways reduce soil loss. incorporating
crop residue or other organic matter into the surface
layer helps maintain tilth, increase the rate of water infil-
tration, and reduce crusting.

This soil is well suited to trees and shrubs. Seedlings
are easy to establish, if compsting vegetation is con-
trolled or removed by cutting, spraying, girdling, or
mowing.

This soil is well suited to building sites. The shrink-
swell potential and low strength are limitations. These
limitations can be overcome by extending the founda-
tions to the underlying sand and gravel and by backfilling
with a suitable material. Use of a suitable base material
helps improve local roads. The possible contamination of
ground water limits some sanitary facilities. Plant cover
should be maintained on the site during construction to
reduce runoff and erosion. This soil is well suited to
recreational uses and is a good source of sand and
gravel.

This soil is in capability subclass lle and is not as-
signed to a woodland suitability subclass.

Ws—Westland silty clay loam. This deep, nearly
level, very poorly drained soil is on outwash plains and
stream terraces. It extends into the uplands along some
drainageways. This soil is subject to ponding in the lower

part of depressions because of runoff from adjacent,

higher lying soils. Slope is 0 to 2 percent. Most areas are
3 to 100 acres.

Typically, the surface layer is very dark gray, friable,
silty clay loam about 8 inches thick. The subsurface layer
is mottled, black, firm silty clay loam about 8 inches
thick. The subsoil is about 38 inches thick. It is mottied,
dark gray and gray, firm clay loam in the upper part and
mottled, dark grayish brown and grayish brown, firm
sandy clay loam and friable gravelly sandy clay loam in
the lower part. The subsiratum 1o a depih of about 78
inches is mottled, dark grayish brown and dark gray,
friable gravelly sandy loam and loose gravelly sand.

Included with this soil in mapping are narrow strips of
the very poorly drained Sloan soils on flood piains and
small areas of the somewhat poorly drained Sieeth soils
on slight rises. The included soils make up 2 to 10
percent of most areas.

A seasonal high water table is near the surface in fall,
winter, spring, and other extended wet periods. Perme-
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ability is moderately siow in the subsoil and very rapid in
the substratum. Runoff is very slow or ponded. The root
zone is deep, and available water capacity is high. Tilth
is fair to good. Organic matter content is high. Reaction
in the subsoil is medium acid to neutral in the upper part
and neutral to moderately alkaline in the lower part. The
shrink-swell potential in the subsoil is moderate.

Most acreage is used for farmland. This soil has high
potential for cultivated crops, hay, pasture, and trees.
The potential for sanitary facilities, recreational uses, and
development of building sites is low.

If artificially drained, this soil is well suited o comn,
soybeans, smali grain, and grasses and legumes for hay
and pasture. Unless adequate drainage is provided,
stands of wheat and oats are poor in most years. Most
areas used for cropland are drained. Row crops can be
grown continuously, if optimum management is used.
Subsurface drains and open ditches help provide drain-
age. Timely tillage is imporiant. This seil puddles and
clods if worked when it is wet. Crop residue and use of
cover crops improve tilth, reduce crusting, and increase
the rate of water infiltration.

This scil is poorly suited to grazing early in spring. If
this soil is drained, controlled grazing is needed. The
surface layer compacts easily and resulis in poor tilth, if
grazed when wet.

This soil is suited to trees that are tolerant of wetness.
Native hardwoods are in a few areas. Competing vegeta-
tion needs to be controlied or removed for survival and
growth of tree seedlings. Wetness limits the use of plant-
ing and harvesting equipment during winter and spring.

Seasonal wetness, seepage, moderately slow perme-
ability, and ponding are severe limitations for building
sites, most sanitary facilities, and recreational uses.
Ditches to control the water level are somewhat effec-
tive, if outlets are available. Excavations are limited
during the winter and spring because of the high water
table and sloughing of banks. Underground water sup-
plies can be polluted by seepage from sanitary facilities.
Sanitary facilities should he connected tc commercial
sewers. Suitable base material and artifical drainage are
needed for roads. Extensive drainage is also needed for
intensive recreational uses such as ball diamonds and
tennis courts.

This soil is in capability subclass llw and woodland
suitability subclass 2w.

Use and management of the soils

This soil survey is an inventory and evaiuation of the
soils in the survey area. It can be used to adjust fand
uses to the limitations and potentials of natural re-
sources and the environment. Also, it can help avoid
soil-related failures in fand uses.

In preparing a soil survey, soil scientists, conservation-
ists, engineers, and others collect extensive figid data
about the nature and behavior characteristics of the
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soils. They collect data on erosion, droughtiness, flood-
ing, and other factors that affect various soil uses and
management. Field experience and collected data on
soil properties and performance are used as a basis in
predicting soil behavior.

Information in this section can be used 1o plan the use
and management of socils for crops and pasture; as
woodland; as sites for buildings, sanitary facilities, high-
ways and other transportation systems, and parks and
other recreation facilities; and for wildlife habitat. It can
be used to identify the potentials and limitations of each
soil for specific land uses and io help prevent construc-
tion failures caused by unfavorable soil properties.

Planners and others using soil survey information can
evaluate the effect of specific land uses on productivity
and on the environment in all or part of the survey area.
The survey can help planners to maintain or create a
land use pattern in harmony with the natural soil.

Contractors can use this survey to locate sources of
sand and gravel, roadfill, and topsoil. They can use it to
identify areas where bedrock, wetness, or very firm soil
layers can cause difficulty in excavation.

Health officials, highway officials, engineers, and
others may also find this survey useful. The survey can
help them plan the safe disposal of wastes and locate
sites for pavements, sidewalks, campgrounds, play-
grounds, lawns, and trees and shrubs.

Crops and pasture

Bonald V. Archer, district conservationist, Soil Conservation Seérvice,
helped prepare this section.

General management needed for crops and pasture is
suggested in this section. The crops or pasture plants
best suited to the soils, including some not commonly
grown in the survey area, are identified; the system of
land capability classification used by the Soil Conserva-
tion Service is explained; and the estimated yields of the
main crops and hay and pasture plants are listed for
each soil.

Planners of management systems for individual fields
or farms should consider the detailed information given
in the description of each soil under “Soil maps for
detailed planning.” Specific information can be obtained
from the local office of the Soil Conservation Service or
the Cooperative Extension Service.

More than 285,000 acres in the survey area was used
for crops and pasture in 1967 (6). Of this, about 25,000
acres was used for permanent pasture; 148,000 acres
was used for row crops, mainly corn and soybeans;
about 39,000 acres was used for close-grown crops,
mainly wheat and oats; and 52,000 acres was used for
rotation hay and pasture. A very small acreage was used
for tree fruits and vegetables.

The potential of the soils in Pickaway County for in-
creased production of crops is good. About 12,000 acres
of potentially good cropland is currently used as wood-
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land, and about 20,000 acres is used as pasiure. In
addition to the reserve capacity represented by this land,
food production could also be increased considerably by
extending the latest crop production technology to all
cropland in the county. This scil survey can greatly facili-
tate the application of such technology.

The acreage in crops and pasture in this county has
been affected by the use of land for urban development.
In 1967, an estimated 13,000 acres of urban and built-up
land was in the county. The acreage of such land has
been increasing at a rapid pace because of close prox-
imity of the expanding metropolitan area of Columbus.
The use of this soif survey to help make land use deci-
sions that will influence the future roie of farming in the
county is described in the section “General soil map for
broad land use planning.”

Soil erosion is the major problem on more than one-
third of the cropland and pasture in Pickaway County. if
the slope is more than 2 percent, erosion is a hazard.
Loss of the surface layer through erosion is damaging
for two reasons. First, productivity is reduced as the
surface layer is lost and part of the subsoil is incorporat-
ed into the plow layer. Loss of the surface layer is
especially damaging on soils that have a clayey subsoil,
such as Bennington and Crosby soils. Erosion also re-
duces productivity on socils that tend to be droughty,
stich as Casco, Rodman, and Eldean soils. Second, soil
erosion results in sediment entering streams. Control of
erosion minimizes the pollution of streams by sediment
and improves the quality of water for municipal use, for
recreation, and for fish and wildlife.

Soil erosion and wetness are limitations, especially on
the Bennington and Crosby soils that have siope of 2 to
6 percent.

In eroded spots in many gently sloping and sloping
fields, preparing a good seedbed and tilling are difficult
because the original friable surface soil has heen
eroded. Such spots are common in areas of the eroded
Miamian, Miamian-Kendallville, Eldean, Eldean-Kendali-
ville, Alexandria, and Cardington soils and in the severely
eroded areas of Miamian soils. Seedings are difficult to
establish in the clay loam surface layer of the severely
eroded Miamian soils.

Erosion control provides protective surface cover, re-
duces runoff, and increases the infiltration rate. A crop-
ping system that keeps plant cover on the soil for ex-
tended periods can hold soil erosion losses to an
amount that will not reduce the productive capacity of
the soils. On livestock farms, on which pasture plants -
and hay are grown, legume and grass forage crops in
the cropping system reduce the risk of erosion, provide
nitrogen, and improve tilth.

Slopes are so short and irregular that contour tillage
and terracing are not practical in most areas of Casco,
Rodman, and the gently sloping to moderately steep
Kendallville and Eldean soils. On these soils a cropping
system that provides substantial plant cover is needed to
control erosion, unless tillage is kept to a minimum. Mini-
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mum tilage and leaving crop residue on the surface
increase the rate of water infiltration and reduce the
hazards of runoff and erosion. These methods are suited
to many of the soils in the survey area but are less
successful on eroded soils, especially on severely
eroded soifs. No-tillage for corn, which is common on an
increasing acreage, is effective in reducing the risk of
erosion on sioping soils and can be adapted to many of
the soils in the survey area {fig. 12). It is less successful,
however, on severely eroded soils.

Although terraces and diversions shorten the length of
slopes, slow runcff, and reduce the risk of erosion, the
soils in Pickaway County are less suited to terraces and
diversions because the slopes are irregular, the terrace
channel is excessively wet, and the clayey subsoii would
be exposed in terrace channels. :

Grassed waterways are natural or are constructed. If
constructed they should be protected by plant cover.
Natural drainageways are the best locations for waterways
and commonly require only a minimum of shaping to
produce a good channel. They should be wide and flat so
that farm machinery can cross them easily. Subsurface
drains are used near the channel of some waterways to
remove excess water from the subsoil.

Contouring and contour stripcropping are helpful in
controlling erosion. These methods are well suited to
soils that have smooth, uniform slopes. Their use is
limited, however, in Pickaway County because slopes are

Figure 12—Excellent stand of corn planted directly in sod on
Celina soils on slight rises and on Kokomo soils on lower positions,
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generally irregular in shape. In some areas contouring
and even contour siripcropping are practical on such
sloping soils as Alexandria, Miamian, Cardington, and
Celina Variant soils.

Information about the design of erosion-control prac-
tices for each kind of soil is contained in the Technical
Guide, available in the focal office of the Soil Conserva-
tion Service.

Soil drainage is the major management need on slight-
ly more than half the acreage used for crops and pasture
in the survey area. Ariificial drainage is commonly pro-
vided by open ditches, shallow surface drains, tile, and
plastic tubing. Some soils are naturally so wet that the
production of common crops is generally not possible
without artificial drainage, for example such very poorly
drained soils as Kokomo, Westland, Montgomery, Sloan,
Carlisle, and Linwood, and the poorly drained Patton
soils. These soils make up about 69,000 acres in the -
survey area.

Unless artificially drained, the somewhat poorly
drained Crosby, Bennington, Sleeth, Henshaw, Shoals,
and Algiers soils are so wet that crops are damaged
during most years. These soils make up about 59,000
acres.

The design of surface and subsurface ‘drainage sys-
tems varies with the kind of soil. A combination of sur-
face drainage and subsurface drainage is needed in
most areas of very poorly drained soils used intensively
for row crops. Drains should be more closely spaced in
slowly or very slowly permeable soils than in the more
permeable soils. Subsurface drainage is slow in Mont-
gomery soils. Finding adequate outlets for tile drainage
systems is difficult in many areas of Montgomery, Sioan,
Carlisle, Linwood, Patton, and Shoals soils.

Organic scils oxidize and subside when the pore
space is filied with air; therefore, special drainage sys-
tems are needed to control the depth and the period of
drainage. Keeping the water table at the level required -
by crops during the growing season and raising it to the
surface during other parts of the year minimize the oxida-
tion and subsidence of organic soils. Information about
the design of drainage systems for each kind of sail is
available in the local office of the Soil Conservation
Service,

Soif fertifify is naturally low in many soils on the up-
lands in the survey area. All soils that have a light col-
ored surface layer are naturaliy acid. The soils on flood
plains, such as the Eel, Medway, Genesee, Ross,
Shoals, and Sloan soils, range from slightly acid to mildiy
alkaline and are naturally higher in plant nutrients than
most soils on uplands. Montgomery, Kokomo, and West-
tand soils, in depressions and drainageways, are medium
acid to neutral. Special fertilizers may be needed on
Carlisle and Linwood soils because of deficiencies of
boron and other trace elements.

Many upland soils are naturally strongly acid or very
strongly acid, and if they have never been limed, they
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require applications of ground limestone to raise the pH
level sufficiently for good growth of aifaifa and other
crops. Available phosphorus and potassium are naturally
jow in many of these soils. On all soils, additions of lime
and fertilizer should be based on the results of soil tests,
the need of the crop, and the expected level of yield.
The Cooperative Extension Service can help in determin-
ing the kinds and amounts of fertilizer and lime to apply.

Soif tilth is an important factor in the germination of
seeds and in the infiltration of water into the soil. Soils
with good tilth are friable and porous.

Many of the soils used for crops in the survey area
have a silt loam surface layer that is light in color and
moderate or moderately low in organic matter content.
Generally, intense rainfall and drying crusts the surface
of these soils. The crust'is hard when dry and nearly
impervious to water. Once the crust forms, it reduces the
infiltration rate and increases runoff. Regular additions of
crop residue, manure, and other organic material main-
tains and improves soil structure and reduces crusting.

Fall plowing is not a good practice on the soils that
have a surface layer of light colored silt loam because of
crusting during winter and spring. Many of these soils are
nearly as dense and hard at planting time after fall plow-
ing as they were before plowing. In addition, soils-that
have slope of 2 percent or more are subject to damaging
erosion if they are piowed in the fall.

The Kokomo, Westland, Montgomery, and Patton soils
that have a dark colored surface layer contain more clay
than most of the soils that have a light colored surface
layer. Poor tilth is a common problem because many of
these soils stay wet until late in spring. If they are
plowed when wet, the soils tend to be very cloddy when
dry and preparing a good seedbed is difficult. Fall plow-
ing of these soils generally results in improved tilth in
spring.

Field crops suited to the soils and climate of the
survey area include many that are not now commonly
grown., Corn and soybeans are the main row crops.
Grain sorghum, sunflowers, and navy beans and other
similar crops can be grown if economic conditions are
favorable.

Wheat and oats are the most common close-growing
crops. Rye, barley, and flax could be grown, and grass
seed could be produced from bromegrass, fescue, timo-
thy, and bluegrass. Also, legume seed from red clover
and alsike clover could be preduced.

Specially crops grown commercially in the survey area
are limited mainly to sweet corn, tomatoes, and melons.
The acreage used for such crops and other vegetables
and small fruits can be greatly increased if economic
conditions are favorable.

The soils in the county that have good natural drain-
age and moderate or high available water capacity and
that warm early ir spring are especially well suited to
many vegetables and smail fruits, for example, such soils
as Eldean, Ockley, Princeton, Warsaw, and Wea have
slopes of less than 6 percent. These soils make up
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about 27,000 acres in the survey area. Crops can gener-
ally be planted and harvested earlier on these soils than
on other soils.

When adequately drained, the organic seils in the
county are well suited to a wide range of vegetable
crops. Organic soils are Carlisle and Linwood soils,
which make up about 700 acres.

The latest information about growing specialty crops
can be obtained from local offices of the Cooperative
Extension Service and the Soil Conservation Service.

Permanent pasture makes up about 9 percent of the
acreage on farms. This low percentage is parily the
result of the high percentage of forage provided by
meadow crops. Some permanent pasture is on eroded
soils that formerly were cultivated and in narrow strips
and irregular-shaped areas of frequently flooded soils.
Open woodlols are also used for pasture, but generally
provide poor quality grazing because forage plants are
sparse. Permanent pasture near farmsteads is generally
used for feedlots or access lanes.

Yields of permanent pasture vary widely, but most
soils in the county could be used to produce high quality
permanent pasture. Sloping and moderaiely steep soils,
such as Miamian and Alexandria soils, are commonly
eroded and low in fertility, and less water is available to
plants because runoff is rapid. Forage production on
these soils is less than on some other soils. Growth is
good on most of the gently sloping, somewhat poorly
drained and moderately well drained soils, such as
Crosby, Bennington, Celina, and Cardington soils. These
soils are subject to erosion if the plant cover is damaged
by overgrazing. Severe soil compaction occurs if grazing
is allowed when the soils are wet.

The Genesee, Eel, Ross, Medway, Shoais, and Sloan
soils on flood plains are potentially well suited to perma-
nent pasture. Flooding during the growing season would
damage cash crops but is much less damaging to per-
manent pasture. These alluvial scils are fertile, have
moderate or high available water capacity, and are capa-
ble of producing good grass or grass-legume pasture.
Surface and subsurface drains are needed to remove
excess water in areas of the somewhat poorly drained
and very poorly drained soils, particularly where legumes
are grown. Such drainage is generally not needed on the
betier drained Eel, Medway, Ross, and Genesee soils.

Permanent pasture and cropland require similar man-
agement. Lime and fertilizer shouid be applied at rates
indicated by soil tests. Contro! of weeds by periodic
clipping and use of recommended herbicides encourage
the growth of desirable pasture plants. Proper stocking
rates and controlled grazing help to maintain well estab-
lished permaneni pasture. The latest information about
seeding mixtures, herbicide treatments, and other man-
agement concerns for specHic soils can be obtained
from local offices of the Cooperative Extension Service
and the Soil Conservation Service.
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Yields per acre

The average yields per acre that can be expected of
the principal crops under a high fevel of management
are shown in table 5. in any given vear, yields may be
higher or lower than those indicated in the table because
of variations in rainfall and other climatic factors.

The yields are based mainly on the experience and
records of farmers, conservationists, and extension
agents. Available yield data from nearby counties and
results of field trials and demonstrations are also consid-
ered.

The management needed to obtain the indicated
yields of the various crops depends on the kind of soil
and the crop. Management can include drainage, erosion
conirol, and protection from flooding; the proper planting
and seeding rates; suitable high-yielding crop varieties;
appropriate and timely tillage; control of weeds, plant
diseases, and harmful insects; favorable soil reaction
and optimum levels of nitrogen, phosphorus, potassium,
and trace elements for each crop; effective use of crop
residue, barnyard manure, and green-manure crops; and
harvesting that insures the smallest possibie loss.

The estimated yields reflect the productive capacity of
each soil for each of the principal crops. Yields are likely
to increase as new production technology is developed.
The productivity of a given soil compared with that of
other soils, however, is not likely to change.

Crops other than those shown in table 5 are grown in
the survey area, but estimated yields are not listed be-
cause the acreage of such crops is small. The local
office of the Scil Conservation Service or of the Cooper-
ative Extension Service can provide information about
the management and productivity of the soils.

Land capability classification

Land capability classification shows, in a general way,
the suitability of soils for most kinds of field crops. Crops
that require special management are excluded. The soils
are grouped according to their limitations for field crops,
the risk of damage if they are used for crops, and the
way they respond to management. The grouping does
not take into account major and generaliy expensive
landforming that would change slope, depth, or other
characteristics of the soils, nor does it consider possible
but unlikely major reclamation projects. Capability classi-
fication is not a substitute for interpretations designed to
show suitability and limitations of groups of soils for
woodland or for engineering purposes.

In the capability system, soils are generally grouped at
three levels: capability class, subclass, and unit (70).
Only class and subclass are used in this survey. These
levels are defined in the following paragraphs.

Capability classes, the broadest groups, are designat-
ed by Roman numerals | through VIi. The numerals
indicate progressively greater limitations and narrower
choices for practical use. The classes are defined as
follows:
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Class | soils have slight limitations that restrict their
use,

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

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

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

Class V soils are not likely to erode but have other
limitations, impractical to remove, that limit their use.

Class V! soils have severe limitations that make them
generally unsuitable for cultivation.

Class Vil soils have very severe limitations that make
them unsuitable for cultivation.

Class Vi soils and miscellaneous areas have limita-
tions that nearly preclude their use for commercial crop
production.

Capabifity subclasses are soil groups within one class.
They are designated by adding a small letter, &, w, s, or
¢, to the class numeral, for example, lle. The letter ¢
shows that the main limitation is risk of erosion unless
close-growing plant cover is maintained; w shows that
water in or on the soil interferes with plant growth or
cultivation (in some soils the wetness can be partly cor-
rected by artificial drainage); s shows that the soil is
limited mainly because it is shallow, droughty, or stony;
and ¢, used in only some parts of the United States,
shows that the chief limitation is climate that is very cold
or very dry.

In class | there are no subclasses because the soils of
this class have few limitations. Class V contains only the
subclasses indicated by w, s, or ¢ because the soils. in
class V are subject to little or no erosion. They have
other limitations that restrict their use to pasture, range-
tand, woodland, wildlife habitat, or recreation.

The acreage of soils in each capability class and sub-
class is shown in table 6. The capability classification of
each map unit is given in the section “Soil maps for
detailed planning.”

Woodland management and productivity

Table 7 can be used by woodland owners or forest
managers in planning the use of soils for wood crops.
Only those soils suitable for wood crops are listed. The
table lists the ordination (woodland suitability) symbol for
each soil. Scils assigned the same ordination symbol
require the same general management and have about
the same potential productivity.

The first part of the ordination symboi, a number, indi-
cates the potential productivity of the soils for important
trees. The number 1 indicates very high productivity; 2,
high; 3, moderately high; 4, moderate; and 5, low. The
second part of the symbol, a letter, indicates the major
kind of soil limitation. The letter x indicates stoniness or
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rockiness; w, excessive water in or on the soil; {, toxic
substances in the soil; d, restricted root depth; ¢, clay in
the upper part of the soil; s, sandy texture; 7, high con-
tent of coarse fragments in the soil profile; and 7, steep
slopes. The letter ¢ indicates that limitations or restric-
tions are insignificant. If a soil has more than one limita-
tion, the priority is as follows: x, w, t, d, ¢, s, f, and r.

in table 7, slight moderate, and severe indicate the
degree of the major soil limitations to be considered in
management.

Ratings of the erosion hazard indicate the risk of loss
of soil in well managed woodland. The risk is shight if the
expected soil loss is small, moderafe if measures are
needed to control erosion during logging and road con-
struction, and severe if intensive management or special
equipment and methods are needed to prevent exces-
sive loss of sail.

Ratings of equjpment limitation reflect the characteris-
tics and conditions of the soil that resirict use of the
equipment generally needed in woodland management
or harvesting. A rating of sfight indicates that use of
equipment is not limited to a particular kind of equipment
or time of year, moderate indicates a short seasonal
limitation or a need for some modification in manage-
ment or in equipment; and severe indicates a seasonal
limitation, a need for special equipment or management,
or a hazard in the use of equipment.

Seedling morialily ratings indicate the degree to which
the soil affects the mortality of tree seedlings. Plant
competition is not considerad in the ratings. The ratings
apply to seedlings from good stock that are properly
planted during a period of sufficient rainfali. A rating of
slight indicates that the expected mortaiity is less than
25 percenl; modsrate, 25 to 50 percent; and severe,
more than 50 percent.

Ratings of windthrow hazard are based on soil charac-
teristics that affect the development of tree roots and
the ability of the soil to hold trees firmly. A rating of slight
indicates that a few trees may be blown down by normal
winds; moderate, that some frees will be blown down
during periods of excessive soil wetness and sirong
winds; and severe, that many trees are blow down during
periods of excessive soil wetness and moderate or
strong winds.

The potential productivity of merchantable or common
frees on a soil is expressed as a sife index. This index is
the average height, in feet, that dominant and codomin-
ant trees of a given species attain in a specified number
of years. The site index applies to fully stocked, even-
aged, unmanaged stands. Commonly grown trees are
those that woodland managers generally favor in inter-
mediate or improvement cuttings. They are selected on
the basis of growth rate, quality, value, and marketability.

Trees fo plant are those that are suited to the soils
and to commercial wood production.
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Engineering

This section provides information for planning land
uses related to urban development and to water man-
agement. Soils are rated for various uses, and the most
limiting features are identified. The ratings are given in
the following tables: Building site development, Sanitary
facilities, Construction materials, and Water manage-
ment. The ratings are based on observed performance
of the soils and on the estimated data and test data in
the “Soil properties™ section.

Information in this section is intended for land use
planning, for evaluating land use alternalives, and for
planning site investigations prior to design and construc-
tion. The information, however, has limitations. For ex-
ample, estimates and other data generally apply only fo
that part of the soil within a depth of 5 or 6 feel. Be-
cause of the map scale, small areas of different s0ils
may be included within the mapped areas of a specific
soil,

The information is not site specific and does not elimi-
nate the need for onsite investigation of the soils or for
testing and analysis by personnel experienced in the
design and construction of engineering works.

Government ordinances and regulations that restrict
certain land uses or impose specific design criteria were
not considered in preparing the information in this sec-
tion. Local ordinances and regulations need to be con-
sidered in planning, in site selection, and in design.

Soil properties, site features, and observed perform-
ance were considered in determining the ratings in this
section. During the fieldwork for this soil survey, determi-
naticns were made about grain-size distribution, liquid
limit, plasticity index, soil reaction, depth to bedrock,
hardness of bedrock within 5 to 6 feet of the surface,
soil wetness, depth i0 a seasonal high water table,
slope, likelihood of flooding, natural soil structure aggre-
gation, and soil density. Data were collected about kinds
of clay minerals, mineralogy of the sand and silt frac-
tions, and the kind of adsorbed cations. Estimates were
made for erodibility, permeability, corrosivity, shrink-swell
potential, availabie water capacity, and other behavioral
characteristics affecting engineering uses.

This information can be used to (1) evaluate the po-
tential of areas for residentiai, commercial, industrial, and
recreation uses; (2) make preliminary estimates of con-
struction conditions; (3) evaluate alternative routes for
roads, streets, highways, pipelines, and underground
cables; (4) evaluate alternative sites for sanitary landfills,
septic tank absorption fields, and sewage lagoons; (5)
plan detailed onsite investigations of soils and geology;
(6) locate potential sources of gravel, sand, sarthfill, and
fopsoil; (7) plan drainage systems, irrigation systems,
ponds, terraces, and other structures for soii and water
conservation; and (8) predict performance of proposed
smail structures and pavements by comparing the per-
formance of existing similar structures on the same or
similar soils.
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The information in the tables, along with the soil maps,
the soil descriptions, and other data provided in this
survey can be used to make additional interpretations.

Some of the terms used in this soil survey have a
special meaning in soil science and are defined in the

- Glossary.

Building site development

Table 8 shows the degree and kind of soil limitations
that affect shallow excavations, dwsllings with and with-
out basements, small commercial buildings, local roads
and streets, and lawns and landscaping. The limitations
are considered sfight if soil properties and site features
are generally favorable for the indicated use and limita-
tions are minor and easily overcome; moderate if soil
properties or site features are not faverable for the indi-
cated use and special planning, design, or maintenance
is needed to overcome or minimize the limitations; and
severe if soil properties or site features are so unfavor-
able or so difficult to overcome that special design, sig-
nificant increases in construction costs, and possibly in-
creased maintenance are required. Special feasibility
studies may be required where the soil limitations are
severe.

Shallow excavations are trenches or holes dug to a
maximum depth of 5 or 6 feet for basements, graves,
utility lines, open ditches, and other purposes. The rat-
ings are based on scil properties, site features, and ob-
served performance of the scils. The ease of digging,
filling, and compacting is affected by the depth to bed-
rock, a cemented pan, or a very firm dense layer; stone
content; soil texture; and slope. The time of the year that
excavations can be made is affected by the depth to a
seasonal high water table and the susceptibility of the
soil to flooding. The resistance of the excavation walls or
banks to sloughing or caving is affected by soil texture
and the depth to the water table.

Dwelfings and small~commaercial buildings are struc-
tures buiit on shallow foundations on undisturbed soil.
The load limit is the same as that for singie-family dwell-
ings no higher than three stories. Ratings are made for
small commercial buildings without basements, for dwell-
ings with basements, and for dwellings without base-
ments. The ratings are based on soil properties, site
features, and observed performance of the soils. A high
water table, flooding, shrink-swell potential, and organic
layers can cause the movement of footings. A high water
table, depth to bedrock or to a cemented pan, large
stones, and flooding affect the ease of excavation and
construction. Landscaping and grading that require cuts
and fills of more than 5 to 6 feet are not considered.

Local roads and streeis have an all-weather surface
and carry automobile and light truck traffic ail year. They
have a subgrade of cut or fill soil material, a base of
gravel, crushed rock, or stabilized soll material, and a
flexible or rigid surface. Cuts and fills are generally limit-
ed to less than 6 feet. The ratings are based on soil
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properties, site features, and observed performance of
ihe soils. Depth to bedrock or to a cemented pan, a high
water table, flooding, large stones, and slope affect the
ease of excavating and grading. Soil strength (as in-
ferred from the engineering classification of the soll),
shrink-swell potential, frost action potential, and depth to
a high water table affect the traffic supporting capacity.

Lawns and landscapirig require soils on which turf and
ornamental trees and shrubs can be esiablished and
maintained. The ratings are based on soil properties, site
features, and observed performance of the soils. Soil
reaction, a high water table, depth to bedrock or to a
cemented pan, the available water capacity in the upper
40 inches, and the content of salts, sodium, and sulfidic
materials affect plant growth. Flooding, wetness, slope,
stoniness, and the amount of sand, clay, or organic
matter in the surface fayer affect trafficability after vege-
tation is established.

Sanitary facilities

Table 9 shows the degree and the kind of soil limita-
tions that affect septic tank absorption fields, sewage
lagoons, and sanitary landfills. The limitations are consid-
ered slight if soil properties and site features are gener-
aliy favorable for the indicated use and limitations are
minor and easily overcome; moderate if soil properties or
site features are not favorable for the indicated use and
special planning, design, or maintenance is needed to
overcome or minimize the limitations; and severe if soil
properties or site features are so unfavorable or so diffi-
cult to overcome that special design, significant in-
creases in construction costs, and possibly increased
maintenance are required.

Table 9 also shows the suitability of the soils for use
as daily cover for landfills. A rating of good indicates that
soil properties and site features are favorable for the use
and good performance and low maintenance can be
expected; fair indicates that soil properties and site fea-
lures are moderately favorable for the use and one or
more soil properties or site features make the soil less
desirable than the soils rated good; and poor indicates
that one or more soil properties or site features are
unfavorable for the use and overcoming the unfavorable
properties requires special design, extra maintenance, or
costly alteration.

Septic tank absorption fields are areas in which efflu-
ent from a septic tank is distributed into the soii through
subsurface tiles, perforated plastic tubing, or perforated
pipe. Only that part of the soil between depths of 24 and
72 inches is evaluated. The ratings are based on soil
properties, site features, and observed performance of
the soils. Permeability, a high water table, depth to bed-
rock or to a cemented pan, and flooding affect absorp-
tion of the effluent. Large stones and bedrock or a ce-
mented pan interfere with installation..

Unsatisfactory performance of septic tank absorption
fields, including excessively slow absorption of effluent,
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surfacing of effluent, and hiliside seepage, can affect
public health. Ground water can be polluted if highly
permeable sand and gravel or fractured bedrock is less
than 4 feet below the base of the absorption field, if
slope is excessive, or if the water table is near the
surface. There must be unsaturated soil material beneath
the absorption field to effectively filter the effluent. Many
local ordinances require that this material be of a certain
thickness.

Sewage lagoons are shallow ponds constructed to
hold sewage while aerobic bacteria decompose the solid
and liquid wastes. Lagoons should have a nearly level
floor surrounded by cut siopes or embankments of com-
pacted soil. Lagoons generally are designed to hold the
sewage within a depth of 2 to 5 feet. Nearly impervious
soil material for the lagoon floor and sides is required to
minimize seepage and contamination of ground water.

Table 9 gives ratings for the natural soil that makes up
the lagoon floor. The surface layer and, generally, 1 or 2
feet of soil material below the surface layer are excavat-
ed to provide material for the embankments. The ratings
are based on soil properties, site features, and observed
performance of the soils. Considered in the ratings are
slope, permeability, a high water table, depth to bedrock
or to a cemented pan, flooding, large stones, and con-
tent of organic matter.

Excessive seepage due to rapid permeability of the
soil or a water table that is high enough to raise the level
of sewage in the lagoon causes a lagoon to function
unsatisfactorily. Pollution results if seepage is excessive
or if floodwater overtops the lagoon. A high content of
organic matter is detrimental to proper functioning of the
lagoon because it inhibits aerobic activity. Slope, bed-
rock, and cemented pans can cause construction prob-
lems, and large stones can hinder compaction of the
lagoon floor.

Sanitary landfills are areas where solid waste is dis-
posed of by burying it in soil. There are two types of
landfill—trench and area. In a trench landfill, the waste is
placed in a trench. Ii is spread, compacted, and covered
daily with a thin layer of soil excavated at the site. in an
area landfill, the waste is placed in successive layers on
the surface of the soil. The waste is spread, compacted,
and covered daily with a thin layer of scil from a source
away from the site.

Both types of landfill must be able to bear heavy
vehicular traffic. Both types involve a risk of ground
water pollution. Ease of excavation and revegetation
needs to be considered.

The ratings in table 9 are based on soil properties, site
features, and observed performance of the soils. Perme-
ability, depth to bedrock or to a cemented pan, a high
water table, slope, and flooding affect both types of
landfill. Texture, stones and boulders, highly organic
layers, soil reaction, and content of salts and sodium
affect trench type landfills. Uniess otherwise stated, the
ratings apply only to that part of the soil within a depth
of about 6 feet. For deeper trenches, a limitation rated
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slight or moderate may not be valid. Onsite investigation
is needed.

Daily cover for landfill is the soil material that is used
to cover compacted solid waste in an area type sanitary
landfill. The soil material is obtained offsite, transported
to the landfill, and spread over the waste.

Soil iexiure, wetness, coarse fragments, and slope
affect the ease of removing and spreading the material
during wet and dry periods. Loamy or silty soils that are
free of large stones or excess gravel are the best cover
for a landfill. Clayey soils are sticky or cloddy and are
difficult to spread; sandy soils are subject to soil blowing.

After soil material has been removed, the soil material
remaining in the borrow area must be thick enough over
bedrock, a cemented pan, or the water table to permit
revegation. The soil material used as final cover for a
landfilt should be suitable for plants. The surface layer
generally has the best workability, more organic matter,
and the best potential for plants. Material from the sur-
face fayer should be stockpiled for use as the final

_cover.

Construction materials

The suitability of each soil as a source of roadfill,
sand, gravel, and topsoil is indicated in table 10 by
ratings of good, fair, or poor. The ratings are based on
soil properties and site features that affect the removal
of the soil and its use as construction material. Normal
compaction, minor processing, and other standard con-
struction practices are assumed. Each soil is evaluaied
to a depth of 5 or 6 feet.

Roadfill is soil material that is excavated in one place
and used in road embankments in another place. In this
table, the soils are rated as a source of roadfill for low
embankments, generally less than 6 feet high and less
exacting in design than higher embankments.

The ratings are for the soil material below the surface
layer to a depth of 5 or 6 feet. It is assumed that soil
layers will be mixed during excavating and spreading.
Many soils have layers of contrasting suitability within
their profile. The table showing engineering index proper-
ties provides detailed information about each soit layer.
This information can help determine the suitability of
each layer for use as roadfill. The performance of soi
after it is stabilized with lime or cement is not considered
in the ratings.

The ratings are based on soil properties, site features,
and observed performance of the soils. The thickness of
suitable material is a major consideration. The ease of
excavation is affected by large stones, a high water
table, and slope. How well the soil performs in place
after it has been compacted and drained is determined
by its strength (as inferred from the engineering classifi-
cation of the soif) and shrink-swell potential.

Soils rated good contain significant amounts of sand
or gravel or both. They have at least 5 feet of suitable
material, low shrink-swell potential, few cobbies and
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stones, and slopes of 15 percent or less. Depth to the
water table is more than 3 feet. Soils rated fair are more
than 35 percent silt- and clay-sized particles and have a
plasticity index of less than 10. They have moderate
shrink-sweil potential, slopes of 15 to 25 percent, or
many stones. Depth to the water table is 1 to 3 feet.
Soils rated poor have a piasticity index of more than 10,
a high shrink-swell potentiai, many stones, or slopes of
more than 25 percent. They are wet, and the depth to
the water table is less than 1 foot. They may have layers
of suitable material, but the material is less than 3 feet
thick.

Sand and grave/ are used in great quantities in many
kinds of construction. The ratings in table 10 provide
guidance as to where to look for probable sources and
are based on the probability that soils in a given area
contain sizable gquantities of sand or gravel. A soil rated
good or fair has a layer of suitable material at least 3
feet thick, the top of which is within a depth of 6 feet.
Coarse fragments of soft bedrock material, such as
shale and siltstone, are not considered to be sand and
gravel. Fine-grained soils are not suitable sources of
sand and gravel.

The ratings do not take into account depth to the
water table or other faciors that affect excavation of the
material. Descriptions of grain size, kinds of minerals,
reaction, and stratification are given in the soil series
descriptions and in table 14 or table 15.

Topsoif is used to cover an area so that vegetation
can be established and maintained. The upper 40 inches
of a soil is evaluated for use as topsoil. Also evaiuated is
the reclamation potential of the borrow area.

Plant growth is affected by toxic material and by such
properties as soil reaction, available water capacity, and
fertility. The ease of excavating, loading, and spreading
is affected by rock fragments, slope, a water table, soil
texture, and thickness of suitable material. Reclamation
of the borrow area is affected by slope, a water tabie,
rock fragments, bedrock, and toxic material.

Soils rated good have friable loamy material to a depth

of at least 40 inches. They are free of stones and cob-
bles, have little or no gravel, and have slopes of iess
than 8 percent. They are iow in content of soiuble salts,
are naturally fertile or respond well to fertilizer, and are
net so wet that excavation is difficult.

Soils rated fair are sandy soils, icamy soils that have a
relatively high content of clay, soils that have only 20 to
40 inches of suitable material, soils that have an appre-
ciable amount of gravel, stones, or soluble salts, or soils
that have slopes of 8 to 15 percent. The soils are not so
wet that excavation is difficult.

Soils rated poor are very sandy or clayey, have less
than 20 inches of suitable material, have a large amount
of gravel, stones, or soluble salts, have siopes of more
than 15 percent, or have a seasonal water table at or
near the surface.

The surface layer of most soils is generally pretferred
for topsoil because of its organic matter content. Organic
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matfter greatly increases the absorption and retention of
moisture and nutrients for plant growth.

Water management

Table 11 gives information on the soil properties and
site features that affect water management. It gives for
each soil the restrictive features that affect pond reser-
voir areas; embankments, dikes, and levees; aquifer-fed
excavated ponds; drainage; terraces and diversions, and
grassed waterways.

Pond reservoir areas hold water behind a dam or em-
bankment. Soils best suited to this use have low seep-
age potential in the upper 60 inches. The seepage po-
tential is determined by the permeability of the soil and
the depth to fractured bedrock or other permeable mate-
rial. Excessive slope can affect the storage capacity of
the reservoir area. .

Embankments, dikes, and levees are raised structures
of soit material, generally less than 20 feet high, con-
structed to impound water or fo protect land against
overflow. In this table, the soils are rated as a source of
material for embankment fill. The ratings apply to the soil
material below the surface layer to a depth of about 5
feet. It is assumed that soil layers will be uniformly mixed
and compacted during construction.

The ratings do not indicate the ability of the natural
soil 1o support an embankment. Soil properties to a
depth even greater than the height of the embankment
can affect performance and safety of the embankment.
Generally, deeper onsite investigation is needed to de-
termine these properties.

Soil material in embankments must be resistant to
seepage, piping, and erosion and have favorable com-
paction characteristics. Unfavorable features include less
than 5 feet of suitable material and a high content of
stones or boulders, organic matter, or salts or sodiumn. A
high water table affects the amount of usable material. It
also affects trafficability.

Aquifer-fed excavaled ponds are pits or dugouts that
extend to a ground-water aquifer or to a depth below a
permanent water table. Excluded are ponds that are fed
only by surface runoff and embankment ponds that im-
pound water 3 feet or more above the original surface.
Excavated ponds are affected by depth to a permanent
water table, permeability of the aquifer, and quality of the
water as inferred from the salinity of the soil. Depth to
bedrock and the content of large stones affect the ease
of excavation. _

Drainage is the removal of excess surface and subsur-
face water from the soil. How easily and effectively the
soil is drained depends on the depth to bedrock, to a
cemented pan, or to other layers that affect the rate of
water movement; permeability; depth to a high water
table or depth of standing water if the soil is subject to
ponding; slope; susceptibility to flooding; subsidence of
organic layers; and potential frost action. Excavating and
grading and the stability of ditchbanks are affected by
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depth to bedrock or to a cemented pan, large stones,
slope, and the hazard of cutbanks caving. The productiv-
ity of the soil after drainage is adversely affected by
extreme acidity or by toxic substances in the roct zone,
such as salts, sodium, or sulfur. Availability of drainage
outlets is not considered in the ratings.

Terraces and diversions are embankments or a combi-
nation of channels and ridges constructed across a
slope to reduce erosion and conserve moisture by inter-
cepting runoff. Slope, wetness, large stones, and depth
to bedrock or to a cemented pan affect the construction
of terraces and diversions. A restricted rooting depth, a
severe hazard of wind or water erosion, an excessively
coarse texture, and restricted permeability adversely
affect maintenance.

Grassed waterways are natural or constructed chan-
nels, generally broad and shallow, that conduct surface
water to outlets at a nonerosive velocity. Large stones,
wetness, slope, and depth to bedrock or to a cemented
pan affect the construction of grassed waterways. A
hazard of wind erosion, low available water capacity,
restricted rooting depth, toxic substances such as salis
or sodium, and restricted permeability adversely affect
the growth and maintenance of the grass after construc-

fion.

Recreation

The soils of the survey area are rated in table 12
according to limitations that affect their suitability for
recreation. The ratings are based on restrictive soil fea-
tures, such as wetness, slope, and texture of the surface
layer. Susceptibility to flooding is considered. Not consid-
ered in the ratings, but important in evaluating a site, are
the location and accessibility of the area, the size and
shape of the area and its scenic quality, vegetation,
access to water, potential water impoundment sites, and
access to public sewerlines. The capacity of the soil to
absorb septic tank effluent and the ability of the soif to
support vegetation are also important. Soils subject to
flooding are limited for recreation use by the duration
and intensity of flooding and the season when flooding
occurs. In planning recreation facilities, onsite assess-
ment of the height, duration, intensity, and frequency of
flooding is essential.

In table 12, the degree of soil limitation is expressed
as slight, moderate, or severe. S/ight means that soil
properties are generally favorable and that limitations are
minor and easily overcome. Moderafe means that limita-
tions can be overcome or alleviated by planning, design,
or special maintenance. Severe means that soil proper-
ties are unfavorable and that limitations can be offset
only by costly soil reclamation, special design, intensive
maintenance, limited use, or by a combination of these
measures.

The information in table 12 can be supplemented by
other information in this survey, for example, interpreta-
tions for septic tank absorption fields in table 9 and
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interpretations for dwellings without basements and for
local roads and streets in table 8.

Camp areas require site preparation such as shaping
and leveling the tent and parking areas, stabilizing roads
and intensively used areas, and installing sanitary facili-
ties and utility lines. Camp areas are subject to heavy
foot traffic and some vehicuiar traffic. The best soils
have mild slopes and are not wet or subject to flooding
during the period of use. The surface has few or no
stones or boulders, absorbs rainfall readily but remains
firm, and is not dusty when dry. Strong slopes and
stones or boulders can greatly increase the cost of con-
structing campsites.

Picnic areas are subject to heavy foot traffic. Most
vehicular traffic is confined to access roads and parking
areas. The best seils for picnic areas are firm when wet,
are not dusty when dry, are not subject to flooding
during the period of use, and do not have slopes or
stones or boulders that increase the cost of shaping
sites or of building access roads and parking areas.

Playgrounds require soils that can withstand intensive
foot traffic. The best soils are almost level and are not
wet or subject 1o flooding during the season of use. The
surface is free of stones and boulders, is firm after rains,
and is not dusty when dry. If grading is needed, the
depth of the soil over bedrock or a hardpan should be
considered.

Paths and traifs for hiking, horseback riding, and bicy-
cling should require little or no cutting and filling. The
best soils are not wet, are firm after rains, are not dusty
when dry, and are not subject to flooding more than
once a year during the period of use. They have moder-
ate slopes and few or no stones or boulders on the
surface.

Golf fairways are subject to heavy foot traffic and
some light vehicular traffic. Cutting or filling may be re-
quired. The best soils for use as goHf fairways are firm
when wet, are not dusty when dry, and are not subject to
profonged flooding during the period of use. They have
moderate slopes and no stones or boulders on the sur-
face. The suitability of the soil for tees or greens is not
considered in rating the soils.

Wildlife habitat

Soils affect the kind and amount of vegetation that is
available to wildlife as food and cover. They also affect

.the construction of water impoundments. The kind and

abundance of wildlife depend largely on the amount and
distribution of food, cover, and water. Wildlife habitat can
be created or improved by planting appropriate vegeta-
tion, by maintaining the existing plant cover, or by pro-
moting the natural establishment of desirable plants.

in table 13, the soils in the survey area are rated
according to their potential for providing habitat for var-
ious kinds of wildlife. This information can be used in
planning parks, wildiife refuges, nature study areas, and
other developments for wildlife; in selecting soils that are
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suitable for establishing, improving, or maintaining specif-
ic elements of wildlife habita; and in determining the
intensity of management needed for each element of the
habitat.

The potential of the soil is rated good, fair, poor, or
very poor (7). A rating of good indicates that the element
or kind of habitat is easily established, improved, or
maintained. Few or no limitations affect management,
and satisfactory resulis can be expected. A rating of fair
indicates that the element or kind of habitat can be
established, improved, or maintained in most places.
Moderately intensive management is required for satis-
factory results. A rating of poor indicates that limitations
are severe for the designated element or kind of habitat.
Habitat can be created, improved, or maintained in most
places, but management is difficult and must be inten-
sive. A rating of very poor indicates that restrictions for
the element or kind of habitat are very severe and that
unsatisfactory results can be expected. Creating, improv-
ing, or maintaining habitat is impractical or impossible.

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

Grain and seed crops are domestic grains and seed-
producing herbaceous plants. Soil properties and fea-
tures that affect the growth of grain and seed crops are
depth of the root zone, texture of the surface layer,
available water capacity, wetness, siope, surface stoni-
ness, and flood hazard. Scil temperature and soil mois-
ture are also considerations. Examples of grain and seed
crops are corn, wheat, oats, and barley.

Grasses and legumes are domestic perennial grasses
and herbaceous iegumes. Soil properties and features
that affect the growth of grasses and legumes are depth
of the root zone, texture of the surface layer, available
water capacity, wetness, surface stoniness, flood hazard,
and slope. Soif temperature and soil moisture are also
considerations. Examples of grasses and legumes are
fescue, timothy, bromegrass, clover, and alfalfa.

Wild herbaceous plants are native or naturally estab-
lished grasses and forbs, including weeds. Soil proper-
ties and features that affect the growth of these piants
are depth of the root zone, texture of the surface layer,
available water capacity, wetness, surface stoniness, and
flood hazard. Soil temperature and soil moisture are also
considerations. Examples of wild herbaceous plants are
foxtail, goldenrod, smartweed, ragweed, and fescue.

Hardwood frees and woody understory produce nuts
or other fruit, buds, catkins, twigs, bark, and foliage. Soil
properties and features that affect the growth of hard-
wood trees and shrubs are depth of the root zone, the
available water capacity, and wetness. Examples of
these plants are oak, poplar, cherry, maple, beech, haw-
thorn, dogwood, hickory, hackberry, and black walnut.
Examples of fruit-producing shrubs that are suitable for
planting on soils rated good are shrub honeysuckle,
autumn-olive, and crabapple.

Confferous plants furnish browse, seeds, and cones.
Sail properties and features that affect the growth of
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coniferous trees, shrubs, and ground cover are depth of
the root zone, available water capacity, and wetness.
Examples of coniferous plants are pine and spruce.

Wetland planis are annual and perennial wild herba-
ceous plants that grow on moist or wet sites. Submerged
or floating aquatic plants are exciuded. Soil properties
and features affecting wetland plants are texture of the
surface layer, wetness, reaction, salinity, slope, and sur-
face stoniness. Examples of wetland plants are duck-
weed, wild millet, willow, reed canarygrass, rushes,
sedges, and reeds.

Shallow waler areas have an average depth of less
than 5 feet. Some are naturally wet areas. Others are
created by dams, levees, or other water-control struc-
tures. Soil properties and features affecting shallow
water areas are depth to bedrock, wetness, surface
stoniness, slope, and permeability. Examples of shallow
water areas are marshes, waterfowl feeding areas, and
shallow ponds.

The habitat for various kinds of wildlife is described in
the following paragraphs.

Habitat for openiand wildlife consists of cropiand, pas-
ture, meadows, and areas that are overgrown with
grasses, herbs, shrubs, and vines. These areas produce
grain and seed crops, grasses and legumes, and wild
herbaceous plants. The wildlife attracted to these areas
include bobwhite quail, pheasant, meadowiark, field spar-
row, cottontail, and red fox.

Habitat for woodland wildfife consists of areas of de-
ciduous plants or coniferous plants or both and associat-
ed grasses, legumes, and wild herbaceous plants. Wild-
life attracted to these areas include ruffed grouse, wood-
cock, thrushes, woodpeckers, squirrels, gray fox, rac-
coon, and deer.

Habitat for wetland wildlife consists of open, marshy or
swampy shallow waier areas. Some of the wildlife at-
tracted to such areas are ducks, geese, herons, shore
birds, muskrat, mink, and beaver.

Soil properties

Data relating to soil properties are colliected during the
course of the soil survey. The data and the estimates of
soil and water features, listed in tables, are explained on
the following pages.

Soil properties are determined by field examination of
the soils and by laboratory index testing of some bench-
mark soils. Established standard procedures are fol-
lowed. During the survey, many shallow borings are
made and examined to identify and classify the soils and
to delineate them on the soil maps. Samples are taken
from some typical profiles and tested in the laboratory to
determine grain-size distribution, plasticity, and compac-
tion characteristics.

Estimates of soil properties are based on field exami-
nations, on laboratory tests of samples from the survey
area, and on iaboratory tests of samples of similar soils
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in nearby areas. Tests verify field observations, verify
properties that cannot be estimated accurately by field
observation, and help characterize key soils..

The estimates of soil properties shown in the tables
include the range of grain-size distribution and Atterberg
limits, the engineering classifications, and the physical
and chemical properties of the major layers of each soil.
Pertinent soil and water features also are given.

Engineering properties

Table 14 gives estimales of the engineering classifica-
tion and of the range of index properties for the major
layers of each soil in the survey area. Most soils have
layers of contrasting properties within the upper 5 or 6
feet.

Depth to the upper and lower boundaries of each layer
is indicated. The range in depth and information on other
properties of each layer are given for each soil series
under ““Soil series and morphoiogy.”

Texture is given in the standard terms used by the
U.S. Department of Agriculture. These terms are defined
according to percentages of sand, silt, and clay in the
fraction of the soil that is less than 2 miilimeters in
diameter. “Loam,” for exampie, is soil that is 7 to 27
percent clay, 28 to 50 percent silt, and less than 52
percent sand. if a soil contains particles coarser than
sand, an appropriate modifier is added, for example,
“gravelly.” Textural terms are defined in the Glossary.

Classification of the soils is determined according io
the Unified soil classification system (4) and the system
adopted by the American Association of State Highway
and Transportation Officials ().

The Unified system classifies soils according to prop-
erties that affect their use as construction material. Soils
are classified according to grain-size distribution of the
fraction less than 3 inches in diameter and according to
plasticity index, liquid limit, and organic matter content.
Sandy and gravelly soils are identified as GW, GP, GM,
GC, SW, SP, SM, and SC; silty and clayey soils as ML,
CL, OL, MH, CH, and OH; and highly organic soils as Pt.
Soils exhibiting engineering properties of two groups can
have a dual classification, for example, SP-SM.

The AASHTO system classifies soils according to
those properties that affect roadway construction and
maintenance. In this system, the fraction of a mineral soil
that is less than 3 inches in diameter is classified in one
of seven groups from A-1 through A-7 on the basis of
grain-size distribution, liquid fimit, and plasticity index.
Soils in group A-1 are coarse grained and low in conteént
of fines (silt and clay). At the other extreme, socils in
group A-7 are fine grained. Highly organic soils are clas-
sified in group A-8 on the basis of visual inspection.

If laboratory data are available, the A-1, A-2, and A-7
groups are further classified as A-1-a, A-1-b, A-2-4, A-2-
5, A-2-8, A-2-7, A-7-5, or A-7-6. As an additional refine-
ment, the suitability of a soil as subgrade material can be
indicated by a group index number. Group index num-
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bers range from 0 for the best subgrade material to 20
or higher for the poorest.

Rock fragments larger than 3 inches in diameter are
indicated as a percentage of the total soil on a dry-
weight basis. The percentages are estimates determined
mainly by converting volume percentage in the field to
weight percentage.

Perceniage (of soif particles) passing designated
sieves is the percentage of the soil fraction less than 3
inches in diameter based on an oven-dry weight. The
sieves, numbers 4, 10, 40, and 200 (USA Standard
Series), have openings of 4.76, 2.00, 0.420, and 0.074
millimeters, respectively. Estimates are based on labora-
tory tesis of soils sampled in the survey area and in
nearby areas and on estimates made in the field.

Liguid limit and plasticity index (Atterberg limits) indi-
cate the plasticity characteristics of a soil. The estimates
are based on iest data from the survey area or from
nearby areas and on field examination.

The estimates of grain-size distribution, liquid limit, and
plasticity index are rounded to the nearest 5 percent.
Thus, if the ranges of gradation and Atterberg limits
extend a marginal amount (1 or 2 percentage points)
across classification boundaries, the classification in the
marginal zone is omitted in the table.

Physical and chemical properties

Table 15 shows estimates of some characteristics and
features that affect soil behavior. These estimates are
given for the maijor layers of each soil in the survey area.
The estimates are based on field observations and on
test data for these and similar soils.

Permeability refers to the ability of a soil to transmit
water or air. The estimates indicate the rate of downward
movement of water when the soil is saturated. They are
based on soil characteristics observed in the field, par-
ticularly structure, porosity, and texture. Permeability is
congidered in the design of soil drainage systems, septic
tank absorption fields, and construction where the rate of
water movement under saturated conditions affects be-
havior,

Available water capacily refers to the quantity of water
that the soil is capable of storing for use by plants. The
capacity for water storage is given in inches of water per
inch of soil for each major soil layer. The capacity varies,
depending on soil properties that affect the retention of
water and the depth of the root zone. The most impor-
tant properties are the content of organic matter, soil
texture, bulk density, and soil structure. Available water
capacity is an important factor in the choice of plants or
crops to be grown and in the design and management of
irrigation systems. Available water capacity is not an
estimate of the quantity of water actually available to
plants at any given time.

Soif reaction is a measure of acidity or alkalinity and is
expressed as a range in pH values. The range in pH of
each major horizon is based on many field tests. For
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many soils, values have been verified by iaboratory anal-
yses. Soil reaction is important in selecting crops and
other plants, in evaluating soil amendments for fertility
and stabilization, and in determining the risk of corrosion.

Shrink-swell potential is the potential for volume
change in a soil with a loss or gain in moisture. Volume
change occurs mainiy because of the interaction of clay
minerals with water and varies with the amount and type
of clay minerals in the soil. The size of the load on the
soil and the magnitude of the change in soil moisture
content influence the amount of swelling of soils in
place. Laboratory measurements of swelling of undis-
turbed clods were made for many soils. For others,
swelling was estimated on the basis of the kind and
amount of clay minerals in the soil and on measure-
ments of similar soils.

If the shrink-swell potential is rated moderate to very
high, shrinking and swelling can cause damage to build-
ings, roads, and other structures. Special design is often
needed.

Shrink-swell potential classes are based on the
change in iength of an unconfined clod as moisture con-
tent is increased from air-dry to field capacity. The
change is based on the soil fraction less than 2 millime-
ters in diameter. The classes are /ow, a change of less
than 3 percent; moderate, 3 to 6 percent; and high, more
than 6 percent. Very high, greater than 9 percent, is
sometimes used.

Erosion factor K indicates the susceptibility of a soil to
sheet and rill erosion by water. Factor K is one of six
factors used in the Universal Soil Loss Equation (USLE)
to predict the average annual rate of soil loss by sheet
and rill erosion in tons per acre per year. The estimates
are based primarily on percentage of silt, sand, and
organic matter {up to 4 percent) and on soil structure
and permeability. Values of K range from 0.05 to 0.69.
The higher the value the more susceptible the soil is to
sheet and rill erosion by water.

Erosion factor T is an estimate of the maximum aver-
age annual rate of soil erosion by wind or water that can
occur without affecting crop productivity over a sustained
period. The rate is in tons per acre per year.

Wind erodibility groups are made up of soils that have
similar properties affecting their resistance to wind ero-
sion in cultivated areas. The groups indicate the suscep-
tibility of soil to wind erosion and the amount of soil lost.
Soils are grouped according to the following distinctions:

1. Sands, coarse sands, fine sands, and very fine
sands. These soils are generally not suitable for crops.
They are extremely erodible, and vegetation is difficult to
establish.

2. lLoamy sands, loamy fine sands, and loamy very
fine sands. These soils are very highly erodible. Crops
can be grown if intensive measures to control wind ero-
sion are used.

3. Sandy lcams, coarse sandy loams, fine sandy
loams, and very fine sandy loams. These soils are highly
erodible. Crops can be grown if intensive measures to
controf wind erosion are used.
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4L. Calcareous loamy soils that are less than 35 per-
cent clay and more than 5 percent finely divided calcium
carbonate. These soils are erodible. Crops can be grown
it intensive measures to controf wind erosion are used.

4. Clays, silty clays, clay loams, and silty clay loams
that are more than 35 percent clay. These soils are
moderately erodible. Crops can be grown if measures to
control wind erosion are used. -

5. Loamy soils that are less than 18 percent clay and
less than 5 percent finely divided calcium carbonate and
sandy clay loams and sandy clays that are less than 5
percent finely divided caicium carbonate. These soils are
slightly erodible. Crops can be grown if measures to
control wind erosion are used.

6. Loamy soils that are 18 to 35 percent clay and
less than 5 percent finely divided calcium carbonate,
except silty clay loams. These soils are very slightly
erodible. Crops can easily be grown.

7. Silty clay loams that are less than 35 percent clay
and less than 5 percent finely divided calcium carbonate.
These soils are very slightly erodibie. Crops can easily
be grown.

8. Stony or gravelly soils and other soils not subject
to wind srosion.

Soil and water features

Table 16 gives estimates of various soil and water
features. The estimates are used in land use planning
that involves engineering considerations,

Hydrologic soil groups are used o estimate runoff °
from precipitation. Soils not protected by vegetation are
assigned to one of four groups. They are grouped ac-
cording to the intake of water when the soils are thor-
oughly wet and receive precipitation from long-duration
storms.

The four hydrologic soil groups are:

Group A. Soils having a high infiltration rate (fow runoff
potential) when thoroughly wet. These consist mainly of
deep, well drained to excessively drained sands or grav-
elly sands. These soils have a high rate of water trans-
mission.

Group B. Soils having a moderate infiltration rate when
thoroughiy wet. These consist chiefly of moderately deep
or deep, moderately well drained or well drained soils
that have moderately fine texture to moderately coarse
texture. These soils have a moderate rate of water trans-
mission.

Group C. Soils having a slow infiltration rate when
thoroughly wet. These consist chiefly of soils having a
layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These
soils have a slow rate of water transmission.

Group D. Soils having a very slow infiltration rate (high
runoff potential) when thoroughly wet. These consist
chiefly of clays that have a high shrink-sweli potential,
soils that have a permanent high water table, soils that
have a claypan or clay layer at or near the surface, and
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soils that are shallow over nearly impervicus material.
These soils have a very slow rate of water transmission.

Flooding, the temporary inundation of an area, is
caused by overflowing streams, by runoff from adjacent
slopes, or by tides. Water standing for short periods after
rainfall or snowmeli and water in swamps and marshes
is not considered flooding.

Table 16 gives the frequency and duration of flooding
and the time of vear when flooding is most likely.

Frequency, duration, and probabie dates of occurrence
are estimated. Frequency is expressed as none, rare,
common, occasional, and frequent. AMone means that
flooding is not probable; rare that it is unlikely but possi-
ble under unusual weather conditions; common that it is
likely under normal conditions; occasional that it occurs
on an average of once or less in 2 years; and frequernt
that it occurs on an average of more than once in 2
years. Duration is expressed as very brief if less than 2
days, brief if 2 to 7 days, and /ong if more than 7 days.

Probable dates are expressed in months; November- -

May, for example, means that flooding can occur during
the period November through May.

The information is based on evidence in the soil pro-
file, namely thin strata of gravel, sand, silt, or clay depos-
ited by floodwater; irregular decrease in organic matter
content with increasing depth; and absence of distinctive
horizons that form in scils that are not subject to flood-
ing.

Also considered are local information about the extent
and levels of flooding and the relation of each soil on
the landscape to historic floods. information on the
extent of flooding based on soil data is less specific than
that provided by detailed engineering surveys that delin-
eate flood-prone areas at specific flood frequency levels.

High waler table (seasonal) is the highest level of a
saturated zone in the soil in most years. The depth {0 a
seasonal high water table applies to undrained soils. The
estimates are based mainly on the evidence of a saturat-
ed zone, namely grayish colors or mottles in the soil.
Indicated in table 16 are the depth to the seasonal high
water table; the kind of water table—that is, perched,
artesian, or apparent; and the months of the year that
the water table commonly is high. A water table that is
seasonally high for less than 1 month is not indicated in
table 16.

An apparent water table is a thick zone of free water
in the soil. It is indicated by the level at which water
stands in an uncased borehole after adequate time is
allowed for adjustment in the surrounding seil. An arie-
sian water table is under hydrostatic head, generally be-
neath an impermeable layer. When this layer is penetrat-
ed, the water level rises in an uncased borehole. A
perched water table is water standing above an unsatu-
rated zone. In places an upper, or perched, water iable
is separated from a lower ocne by a dry zone.

Only saturated zones within a depth of about 6 feet
are indicated. A plus sign preceding the range in depth
indicates that the water table is above the surface of the
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soil. The first numeral in the range indicates how high
the water rises above the surface. The second numeral
indicates the depth below the surface.

Depth to bedrock is shown for all soils that are under-
lain by bedrock at a depth of 5 o 6 feet or less. For
many soils, the limited depth to bedrock is a part of the
definition of the soil series. The depths shown are based
on measurements made in many soil borings and on
other observations during the mapping of the soils. The
kind of bedrock and its hardness as related 10 ease of
excavation is also shown. Rippable bedrock can be ex-
cavated with a single-iooth ripping attachment on a 200-
horsepower tractor, but hard bedrock generally requires
blasting.

Potential frost action is the likelihood of upward or
lateral expansion of the soil caused by the formation of
segregated ice lenses (frost heave) and the subsequent
collapse of the soil and loss of strength on thawing.
Frost action occurs when moisture moves into the freez-
ing zone of the soil. Temperature, texture, density, per-
meability, content of organic matier, and depth to the
water table are the most important factors considered in
evaluating the potential for frost action. It is assumed
that the soil is not insulated by vegetation or snow and is
not artificially drained. Silty and highly structured clayey
solls that have a high water table in winter are most
susceptible to frost action. Well drained, very gravelly, or
very sandy soils are the least susceptible. Frost heave
and low soil strength during thawing cause damage
mainly to pavements and other rigid structures.

Risk of corrosion pertains to potential soil-induced
electrochemical or chemical action that dissolves or
weakens uncoated steel or concrete. The rate of corro-
sion of uncoated steel is related to such factors as soil
moisture, particle-size distribution, acidity, and electrical
conductivity of the soil. The rate of corrosion of concrete
is based mainly on the sulfate and sodium content, tex-
ture, moisture conient, and acidity of the soil. Special
site examination and design may be needed if the com-
bination of factors creates a severe corrosion environ-
ment. The steel in installations that intersect soil bound-
aries or soil layers is more susceptible to corrosion than
steel in instaflations that are entirely within one kind of
soil or within one soil layer.

For uncoated steel, the risk of corrosion, expressed as
low, moderate, or high, is based on soil drainage class,
total acidity, electrical resistivity near field capacity, and
electrical conductivity of the saturation extract.

For concrete, the risk of corrosion is aiso expressed
as low, moderate, or high. 1t is based on soil texture,
acidity, and amount of sulfates in the saturation extract.

Physical and chemical analyses of
selected soils

Many of the soils in Pickaway County were sampled
and laboratory data determined by the Soii Characteriza-
tion Laboratory, Department of Agronomy, Ohio State
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University, Columbus, Ohio. The physical and chemical
data obtained on most samples include particle size dis-
tribution, reaction, organic matter content, caicium car-
bonate equivalent, and extractable caticns. These data
were used in classification and correlation of these soils
and in evaluating their behavior under various land uses.
Among these data, seven soils were selected as repre-
sentative for their respective series and are described in
this survey. These series and their laboratory identifica-

tion numbers are: Alexandria (PY-17), Bennington (PY-

18), Cardington (PY-19), Kokomo (PY-9), Lewisburg (PY-
7), Rodman (PY-34), and Ross (PY-21).

In addition to the Pickaway County data, laboratory
data are also available from nearby counties in central
Ohio that have many of the same soils. These data and
the Pickaway County data are on file at the Department
of Agronomy, Ohio State University, Columbus, Ohio; the
Ohio Department of Natural Resources, Division of
Lands and Soil, Coiumbus, Ohig; and the Soil Conserva-
tion Service, State Office, Columbus, Ohio. Some of
these data have been published through special studies
of soils in Ohio (8).

Engineering test data

Several of the soils in Pickaway County were analyzed
for engineering properties by the Soil Physical Studies
Laboratory, Department of Agronomy, Ohio State Univer-
sity and the Chio Department of Highways Testing Labo-
ratory. Data from eight of the soils are considered as
representative for series in the county. The soils ana-
lyzed by the Soil Physical Studies Laboratory and their
laboratory identification numbers are: Alexandria (PY-17),
Bennington (PY-18), Cardington (PY-19), Crosby (PY-27),
Kokomo (PY-9, 15, and 28) and Lewisburg (PY-7). The
soils analyzed by the Ohio Department of Highways
Testing Laboratory and their laboratory identification
numbers are: Cardington (PY-19), Crosby (PY-27),
Rodman (PY-34), and Ross (PY-21). The soil profiles
sampled are typical of the series discussed in the sec-
tion “Soil series and morphology.”

In addition to the Pickaway County data, engineering
test data are also available from nearby counties in cen-
tral Ohio that have many of the same soils. These data
and the Pickaway County data are on file at the Depart-
ment of Agronomy, Ohio State University, Columbus,
Ohio; the Ohio Department of Natural Resources, Divi-
sion of Lands and Soil, Columbus, Ohio; and the Soil
Conservation Service, State Office, Columbus, Ohio.

Soil series and morphology

In this section, each soil series recognized in the
survey area Is described. The descriptions are arranged
in alphabetic order.

Charagcteristics of the soil and the material in which it
formed are identified for each series. The soil is com-
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pared with similar soils and with nearby soils of other
series. A pedon, a small three-dimensional area of soil,
that is typical of the series in the survey area is de-
scribed. The dstailed description of each socil horizon
follows standards in the Soil Survey Manual (9). Many of
the technical terms used in the descriptions are defined
in Soil Taxenomy (77). Unless otherwise stated, colors in
the descriptions are for moist soil. Following the pedon
description is the range of important characteristics of
the soils in the series.

The map units of each soil series are described in the
section “Soil maps for detailed pianning.”

Alexandria series

The Alexandria series consists of deep, well drained
soils on uplands. Permeability is moderately slow. These
soils formed in glacial till. The glacial il has a medium
content of lime. Slope ranges from 2 io 35 percent.

Alexandria soils are commonly adjacent to the Ben-
nington, Cardington, and Loudonvilie soils and are similar
to the Kendallville and Miamian soils. Bennington and
Cardington scils are wetter and have mottling closer to
the surface. Loudonville soils have sandstone bedrock at
a depth of 20 to 40 inches. Kendailville soils formed in
glacial outwash over glacial fill that has a higher caicium
carbonate equivalent. Miamian soils formed in glacial till
that has a higher calcium carbonate equivalent. They
contain less sandstone and shale fragments and have
mixed mineralogy.

Typical pedon of Alexandria silt loam, 6 to 12 percent
slopes, eroded, about 1.2 miles southwest of Tarlton,
Salt Creek Township, T. 11 N.,, R. 20 W., 1,100 feet
north and 2,000 feet west of the southeast corner of
sec. 4

Ap—0 to 7 inches; brown (10YR 4/3) silt loam; moderate
fine and medium granular structure; friabie; many
roots; 2 percent coarse fragments; very strongly
acid; abrupt smooth boundary.

B1—7 to 11 inches; yellowish brown (10YR 5/4) silt
loam; weak medium subangular blocky structure; fri-
able; common roots; grayish brown {10YR 5/2)
coatings on faces of peds and in root channels; 10
percent coarse fragments; very strongly acid; clear
wavy boundary.

B21t—11 to 15 inches; yellowish brown (10YR 5/86) silty
clay loam; moderate fine and medium subanguiar
blocky structure; firm; common roots; thin very
patchy yellowish brown (10YR 5/4) and brown
(7.5YR 5/4) clay films on vertical and horizontal
faces of peds; 10 percent coarse fragments: very
strongly acid; gradual wavy boundary.

B22t—15 to 21 inches; brown (7.5YR 5/4) silty clay
loam; strong fine and medium subangular and angu-
lar blocky structure; firm; few roots; thin patchy yel-
lowish brown (10YR 5/4) ciay films on vertical and
horizontal faces of peds; 10 percent coarse frag-
ments; very strongly acid; clear wavy boundary.
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B23t—21 to 27 inches; brown (10YR 4/3) clay; moder-
ate medium subangular biocky structure; firm; few
roots; vellowish brown (10YR 5/4) and brown
(7.5YR 5/4) clay films that are thin patchy on hori-
zontal faces of peds and medium continuous on
vertical faces; thin patchy pale brown (10YR 6/3) siit
coatings on vertical and horizontal faces of peds; 10
percent coarse fragments; very strongly acid; gradu-
al wavy boundary.

B241—27 to 36 inches; yellowish brown (10YR 5/4) clay
joam; common fine and medium faint brown (7.5YR
4/4), common fine and medium distinct strong
brown (7.5YR 5/8), and few fine distinct light brown-
ish gray (10YR 6/2) mottles; moderate medium and
coarse subangular blocky structure; firm; few roots;
grayish brown (10YR 5/2) clay films that are
medium patchy on horizontal faces of peds and
medium continuous on vertical faces; common fine
black (10YR 2/1) iron and manganese stains and
concretions; 10 percent coarse fragments; slightly
acid; clear wavy boundary.

B3—36 to 42 inches; yellowish brown (10YR 5/4) clay
loam; few fine distinct strong brown (7.5YR 5/8) and
light brownish gray (10YR 6/2) mottles; weak coarse
subanguiar blocky structure; firm; few roots; thin
patchy dark brown (7.5YR 4/4) clay fiims on vertical
faces of peds; 10 percent coarse fragments; slight
effervescence; mildly alkaline; gradual wavy bound-
ary.

C1—42 to 55 inches; yellowish brown (10YR 5/4) loam;
few fine faint yellowish brown (10YR 5/8) mottles;
massive; firm; gray (10YR 6/1) weathered limestone
fragments; 10 percent coarse fragments; slight ef-
fervescence; mildly alkaline; diffuse smooth bound-

ary.

C2—55 to 60 inches; yellowish brown (10YR 5/4)} clay
loam; few fine faint yellowish brown (10YR 5/8) and
common medium distinct light brownish gray (10YR
6/2) motties; massive; firm; few fine very dark brown
(10YR 2/2) iron and manganese stains and concre-
fions and gray {(10YR 6/1) weathered limestone
fragments; 10 percent coarse fragments; strong ef-
fervescence; moderately alkaline.

Thickness of the sclum and depth to carbonates range
from 28 to 45 inches. Coarse fragments of mainly partial-
ly weathered sandstone and shale range from 0 to 10
percent by volume in the solum and from 10 o 20
. percent in the C horizon.

The Ap horizon has hue of 10YR, value of 4 or 5, and
chroma of 2 or 3. Some pedons do not have B1 hori-
zons. The B2 and B3 horizons have hue of 10YR or
7.5YR, value of 4 or 5, and chroma of 3 to 6. They are
clay loam, silty clay loam, silty clay, or clay. These hori-
zons are very strongly acid to medium acid in the upper
part and medium acid to mildly alkaline in the lower part.
The C horizon has hue of 7.5YR to 2.5YR, value of 4 or
5, and chroma of 2 to 4.
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Algiers series

The Algiers series consists of deep, nearly level,
somewhat poory drained, moderately permeable soils.
These soils are on flood plains and terraces and in
upland depressions. They formed in recent alluvium over
a buried soil. Slope is 0 to 2 percent.

Algiers soils are commonly adjacent to Genesee,
Shoals, and Sloan soils. Genesee, Shoals, and Sloan
soits formed entirely of alluvium. Genesee soils, are
better drained and are on slightly higher positions closer
to the streams on flood plains. Sloan soils are wetter
and have a mollic epipedon.

Typical pedon of Algiers silt loam, about 2.5 miles
south-southeast of South Bloomfield, Walnut Township,
T.2 N, R. 22 W, 150 feet north and 1,900 feet west of
the southeast corner of sec. 23:

Ap—0 to 10 inches; dark grayish brown (10YR 4/2) silt
loam; moderate fine and medium granular structure;
friable; many roots; 2 percent coarse fragments;
neutral; abrupt smooth boundary.

C1—10 to 18 inches; dark grayish brown (10YR 4/2) silt
loam; weak fine and medium subangular blocky
structurs; friable; common roots; 2 percent coarse
fragments; neutral; clear smooth boundary.

C2—18 to 22 inches; dark grayish brown {(10YR 4/2)
heavy silt loam; weak medium subangular blocky
structure; friable; common roots; 2 percent coarse
fragmenis; neutral; clear smooth boundary.

lIA1b—22 to 35 inches; black (10YR 2/1) silty clay loam;
strong fine and medium subangular and angular
blocky structure; firm; common roots; 2 percent
coarse fragments; mildly alkaline; clear smooth

. boundary.

iB2bg--35 to 46 inches; dark gray (10YR 4/1) silty clay
loam; moderate medium subangular blocky struc-
ture; firm; few roots; 3 percent coarse fragments;
mildly alkaline; clear smooth boundary.

lIB3b—46 to 62 inches; yellowish brown (10YR 5/4) clay
loam; common medium prominent gray (N 6/0) mot-

- tles; weak coarse subangular blocky structure; firm;
common dark gray (10YR 4/1) krotovinas; 5 percent
coarse fragments; mildly alkaline; gradual smooth
boundary.

lIC—62 to 72 inches; yellowish brown (10YR 5/4) clay
loam; common medium prominent gray (N 6/0) mot-
tles; massive; firm; 5 percent coarse fragments;
strong effervescence; moderately alkaline.

Thickness of the recent alluvium ranges from 20 to 36
inches. ‘

The Ap and C horizons have hue of 10YR or 2.5Y,
value of 4 or 5, and chroma of 2 or 3. The C horizon is
siit loam, loam, or light silty clay loam. The lIA1b horizon
has hue of 10YR, value of 2 or 3, and chroma of 0 or 1.
It is heavy silt loam, silty clay loam, or clay foam. The
[1B2bg horizon has hue of 10YR to 5Y, value of 4 or 5,
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and chroma of 1 or 2. The IIB and lIC horizons are
heavy loam, silty clay loam, clay loam, or light silty clay.
They range from 2 to 10 percent coarse fragments by
volume. The IIC horizon is mildly alkaline or moderately
alkaline.

Bennington series

The Bennington series consists of deep, somewhat
poorly drained, siowly permeable soils on uplands. These
soils formed in glacial till. The glacial till has a medium
content of lime. Slope ranges from 0 o 6 percent.

Bennington soils are commonly adjacent to the Alex-
andria, Cardington, and Kokomo soils and are similar to
the Crosby soils. Alexandria and Cardington socils are
better drained and are on ridgetops, hillsides, and side
slopes along drainageways. They do not have motiles
immediately under the A horizon. Kokomo soils are
wetter and are in depressions and along waterways.
They have a mollic epipedon. Crosby soils have mixed
mineralogy, less sandstone and shale f{ragments
throughout, and formed in glacial till that has a higher
calcium carbonate equivalent.

Typical pedon of Bennington silt loam, C to 2 percent
slopes, about 2 miles south of Tarlton, Salt Creek Town-
ship, T. 11 N., R. 20 W,, 630 feet south and 450 feet
east of the northwest corner of sec. 15:

Ap—0 to 9 inches; dark grayish brown (10YR 4/2) silt
loam; moderate medium granular structure; friable;
common roots; few fine very dark grayish brown
(10YR 3/2) iron and manganese concretions; 2 per-
cent coarse fragments; strongly acid; abrupt smooth
boundary. )

A2—39 to 15 inches; grayish brown (10YR 5/2) silt loam;
common medium faint pale brown (10YR 6/3) mot-
tles; weak medium platy structure parting to moder-
ate fine and medium granular; friable; common
roots; few fine distinct very dark grayish brown
{10YR 3/2) iron and manganese concretions; 2 per-
cent coarse fragments; strongly acid; abrupt smooth
boundary.

B1t—15 to 18 inches; yellowish brown (10YR 5/4) silty
clay loam; common medium distinct light brownish
gray (10YR 6/2) mottles; moderate medium suban-
gular blocky structure; friable; few roots; few fine
distinct very dark grayish brown (10YR 3/2) iron and
manganese concretions; 3 percent coarse frag-
ments; very strongly acid; clear wavy boundary.

B21t—18 to 27 inches; yetlowish brown (10YR 5/4) siity
clay; many medium distinct grayish brown (10YR
5/2) mottles; weak medium prismatic structure part-
ing to moderate medium subangular blocky; firm;
few roots; thin patchy grayish brown (10YR 5/2)
clay films on vertical and horizontal faces of peds;
common medium black (10YR 2/1) iron and manga-
nese stains and concretions; thin patchy pale brown
(10YR 6/3) silt coatings on vertical and horizontal
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faces of peds; 8 percent coarse fragments; very
strongly acid; gradual wavy boundary.

B22t—27 to 34 inches; yellowish brown (10YR 5/6) silty
clay; common medium distinct gray (10YR 5/1) mot-
tles; weak medium prismatic structure parting to
weak coarse subangular blocky; firm; grayish brown
(10YR 5/2) clay films that are thin very patchy on
horizontal faces of peds and thin continuous on ver-
tical faces; 10 percent coarse fragments; neutral;
clear wavy boundary.

B3t—34 to 44 inches; yellowish brown (10YR 5/6) clay
loam; common medium distinct grayish brown (10YR
5/2) mottles; weak coarse subangular blocky struc-
ture; firm; thin very patchy gray (10YR 5/1) clay
films on horizontal faces of peds; medium continu-
ous dark gray (10YR 4/1) clay films on verical
faces of peds; 10 percent coarse fragments; mildly
alkaline; clear wavy boundary.

C1—44 to 56 inches; brown (10YR 4/3) clay loam; few
fine faint brown (10YR 5/3) and common medium
distinct grayish brown (10YR 5/2) motties; massive;
firm; 10 percent coarse fragments; slight efferves-
cence; mildly alkaline; clear smooth boundary.

C2-—56 to 60 inches; brown (10YR 4/3) loam; few fine
distinct yellowish brown (10YR 5/8) and common
medium distinct grayish brown (10YR 5/2) mottles;
massive; firm; 10 percent coarse fragments; strong
effervescence; moderately alkaline.

Thickness of the solum and depth to carbonates range
from 28 to 45 inches.

The Ap horizon has hue of 10YR or 2.5Y, value of 4 or
5, and chroma of 1 or 2. The B horizon has hue of 10YR
or 2.5Y, value of 4 or 5, and chroma of 3 o 6. It is silty
clay, silty clay loam, or clay loam and has clay content of
35 to 44 percent. The C horizon has hue of 10YR or
2.5Y, value of 4 or 5, and chroma of 2 to 4. '

Cana Variant

The Cana Variant consists of moderately deep, moder-
ately well drained, slowly permeable soiis on bedrock-
controlled uplands. These soils formed in glacial till and
residuum from acid shale bedrock. The glacial till has a
medium content of lime. Slope ranges from 2 to 50
percent. :

Cana Variant soils are commonly adjacent to the
Lewisburg and Miamian soils and are similar to the
Celina Variant and Loudonville soils. Celina Variant soils
are underlain by calcareous shale bedrock. Lewisburg
and Miamian soils are on hillsides, ridgetops, and knolls
and have bedrock at a depth of more than 40 inches.
Loudonville and Miamian soils are better drained and do
not have mottles of low chroma in the upper 10 inches
of the argillic horizon. Loudonville soils also have a lower
base saturation than Cana Variant soils.

Typical pedon of Cana Variant silt loam, 2 to 6 percent
slopes, about 0.75 mile west-northwest of Williamsport,
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Deer Creek Township, 1,700 feet north of the intersec-
tion of Williamsport-Crownover Road and U.S. Route 22,
along Williamsport-Crownover Road, then 50 feet west:

Ap—0 to 8B inchas; dark grayish brown (10YR 4/2} silt
loam; moderate fine and medium granular structure;
friable; many roots; 1 percent coarse fragmenis;
neutral; abrupt smooth boundary.

A2—8 to 11 inches; light yellowish brown (10YR 6/4} silt
loam; moderate medium and coarse granular struc-
ture; friable; common roots; many patchy dark gray-
ish brown (10YR 4/2) organic matter coatings on
vertical faces of peds; 3 percent coarse fragments;
neutral; abrupt wavy boundary. :

Btt—11 to 16 inches; brown (10YR 5/3) sifty clay loam;
weak fine and medium subangutar blocky structure;
firm; few roots; thin very patchy yellowish brown
(10YR 5/4) clay fims on vertical and horizontal
faces of peds; thin patchy pale brown (10YR 6/3)
silt coatings on vertical and horizontal faces of peds;
3 percent coarse fragments; slightly acid; clear wavy
boundary.

B21t—16 to 21 inches; yellowish brown (10YR 5/4)
heavy silty clay loam; moderate fine and medium
subangular blocky structure; firm; few roots; thin
patchy dark yellowish brown (10YR 4/4) clay films
on vertical and horizontal faces of peds; thin patchy
pale brown (10YR 6/3) silt coatings on vertical and
horizontal faces of peds; few fine very dark brown
{(10YR 2/2) iron and manganese concretions and
stains; 4 percent coarse fragments; slightly acid;
clear wavy boundary.

B22t—21 to 26 inches; yellowish brown (10YR 5/4) clay;
common medium distinct light brownish gray (2.5Y
6/2) and common medium faint strong brown
(7.5YR 5/6) mottles; moderate fine and medium su-
bangular blocky structure; firm; few roots; thin
patchy brown (10YR 4/3) clay films on vertical and
horizontal faces of peds; thin continuous pale brown
(10YR 6/3) silt coatings on horizontal and vertical
faces of peds; few fine black (10YR 2/1) iron and
manganese concretions and stains; 4 percent
coarse fragments; strongly acid; clear wavy bound-

ary.

[1B23t—26 to 33 inches; yellowish brown (10YR 5/4)
silty clay; many medium distinct grayish brown
{10YR 5/2) and common medium faint yellowish
brown (10YR 5/6) mottles; moderate medium and
coarse subangular blocky struciure; firm; few roots;
brown (7.5YR 5/4) clay films that are thin very
patchy on horizontal faces of peds and thin patchy
on vertical faces; medium continuous pale brown
{(10YR 6/3) silt coatings on vertical and horizontal
faces of peds; 5 percent coarse fragments; very
strongly acid; abrupt wavy boundary.

1IB3—33 to 37 inches; strong brown (7.5YR 5/6) shaiy
silty clay loam; many coarse distinct light brownish
gray {10YR 6/2) mottles; weak coarse subangular

SOIL SURVEY

blocky structure parting to weak platy; firm; few
roots; thin patchy light brownish gray (2.5Y 6/2) silt
coatings on horizontal and vertical faces of peds; 45
percent coarse fragments of dominantly shale; very
strongly acid; abrupt smooth boundary.

lICr--37 to 42 inches; dark brown (7.5YR 3/2) fractured
rippable shale bedrock; fight brownish gray (2.5Y
6/2) and pale brown (10YR 6/3) silty clay loam
fillings and coatings on faces of fractures; very
strongly acid; clear smooth boundary.

IIR—42 inches; unweathered rippable thin bedded shale
bedrock.

Thickness of the solum and depth to paralithic contact
ranges from 20 io 40 inches. Depth to horizons weath-
erad mainly from shale bedrock ranges from 18 to 36
inches. Coarse fragments range from 2 to 10 percent, by
volume, in horizons weathered from glacial till and from
5 to 50 percent in horizons weathered from shale bed-
rock.

The Ap horizon has hue of 10YR, value of 4 or 5, and
chroma of 2 or 3. It is strongly acid to neutral. The B
horizon has hue of 7.5YR to 2.5Y, value of 4 or 5, and
chroma of 3 to 6. In some pedons, chroma of 2 or less
is dominant in the 1IB horizon below a depth of 30
inches. The IIB horizon is silty clay loam, clay loam, silty
clay, or clay with shaly analogs. The B horizon is strong-
ly acid to slightly acid in the upper part and extremely
acid or very strongly acid in the lower part.

Cardington series

The Cardington series consists of deep, moderately
well drained soils on uplands. Permeability is moderately
slow. These soils formed in glacial tili. The glacial till has
a medium content of lime. Slope ranges from 2 to 12
percent.

Cardington soils are commonly adjacent to the Alexan-
dria and Bennington soils and are similar to the Celina
and Lewisburg soils. Alexandria soils are better drained
and are mainly on hillsides, side slopes along waterways,
and ridges. They do not have mottles of low chroma in
the upper part of the argillic horizon. Bennington soils
are wetter and are on broad fiats and low rises. They
have mottles immediately below the A horizon. Celina
and Lewisburg soils formed in glacial till that has a
higher calcium carbonate equivalent and have mixed
mineralogy. Lewisburg soils have a thinner solum and do
not have mottles of low chroma in the upper 10 inches
of the argillic horizon.

Typical pedon of Cardington silt loam, 2 to 6 percent
slopes, about 1.5 miles north of Stringtown, T. 11 N., R.
20 W., 1,000 feet south and 2,475 fest east of northwest
corner of sec. 14:

Ap—0 to 9 inches; dark grayish brown (10YR 4/2) silt
loam; moderate fine and medium granular structure;
friable; many roots; 2 percent coarse fragments;
slightly acid; abrupt smooth boundary.
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A2—8 to 12 inches; pale brown (10YR 8/3) silt loam;
common medium distinct yellowish brown (10YR
5/6) mottles; weak thick platy structure parting to
weak medium subangular blocky; friable; common
roots, 3 percent coarse fragments; medium acid;
clear wavy boundary.

B21t—12 to 18 inches; yellowish brown (10YR 5/6) silty
clay toam; moderate fine and medium subangular
blocky structure; firm; common roots; thin very
patchy gray (10YR 5/1) and brown (10YR 4/3) clay
films on vertical and horizontal faces of peds; thin
patchy pale brown (10YR 6/3) silt coatings on hori-
zontal and vertical faces of peds; 8 percent coarse
fragments; very strongly acid; gradual wavy bound-

ary.

B22t—18 to 27 inches; dark yeliowish brown (10YR 4/4)
clay loam; common medium distinct yellowish brown
{10YR 5/8) and light gray {10YR 6/1) mottles; weak
medium prismatic structure parting to strong medium
subangular blocky; firm; few roots; gray (10YR 5/1)
clay films that are thin patchy on horizontal faces of
peds and medium continuous on vertical faces; thin
very patchy pale brown (10YR 6/3) silt coatings on
vertical faces of peds; very dark brown (10YR 2/2)
iron and manganese stains; 10 percent coarse frag-
ments; very strongly acid; clear wavy boundary.

B3t—27 to 33 inches; yellowish brown (10YR 5/6) clay
loam; common fine distinct dark yellowish brown
(10YR 4/4) and grayish brown (10YR 5/2) mottles;
weak medium and coarse subangular blocky struc-
ture; firm; few roots; thin patchy dark gray- (10YR
4/1) clay fiims on horizontal and vertical faces of
peds; few fine distinct very dark brown (10YR 2/2)
iron and manganese stains; 10 percent coarse frag-
ments; neutral; clear wavy boundary.

C1—33 to 45 inches; yellowish brown (10YR 5/4) clay
loam; common mediym distinct light brownish gray
(10YR 6/2) and common medium faint yellowish
brown (10YR 5/8) motties; massive; firm; few fine
very dark brown (10YR 2/2} iron and manganese
stains; 10 percent coarse fragments; slight efferves-
cence; mildly aikaline; diffuse smooth boundary.

C2—45 to 57 inches; brown (10YR 5/3) loam: common
medium distinct light gray (10YR 6/1) and light
brownish gray (10YR 6/2) and few fine faint yellow-
ish brown (10YR 5/4 and 5/6) mottles; massive;
firm; few fine faint very dark brown (10YR 2/2) iron
and manganese stains; 10 percent coarse frag-
ments; strong effervescence; moderately alkaline;
diffuse smooth boundary.

C3—57 to 60 inches; yellowish brown (10YR 5/4) loam:;
common medium distinct light gray (10YR 6/1) and
gray (10YR 5/1) and few fine faint yeilowish brown
(10YR 5/8 and 5/8) motties; massive; firm; few fine
very dark brown (10YR 2/2) iron and manganese
stains; 10 percent coarse fragments; strong ef-
fervescence; moderately alkaline,
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Thickness of the solum and depth to carbonates range
from 28 to 45 inches.

The Ap horizon has hue of 10YR, value of 4, and
chroma of 2 or 3. The B herizon has hue of 10YR or
7.5YR, value of 4 or 5, and chroma of 3 to 6. It is silty
clay loam, clay loam, light clay, or silly clay. The C
horizon has hue of 7.5YR to 2.5Y, value of 4 or 5, and
chroma of 2 to 4. It is loam, light clay loam, or light siity
clay loam.

Carlisle series

The Carlisle series consists of deep, very poorly
drained soils. These soils are in kettie holes on terraces
and in depressions on uplands. They formed in organic
deposits more than 60 inches thick over mineral materi-
al. Permeability ranges from moderately slow to moder-
ately rapid. Slope ranges from 0 to 2 percent.

Carlisle soils are commonly adjacent to the Linwood
and Montgomery soils and are similar to the Linwood
soils. Linwood soils formed in a thinner organic deposit.
Montgomery soifs formed in lacustrine sediment in slack-
water basins. -

Typical pedon of Carlisle muck, about 4 miles north of
South Bloomfield, Harrison Township, T. 3 N., R. 22 W.,
600 feet north and 1,440 feet east of the southwest
corner of sec. 22

Oa1~—0 to 8 inches; black (5YR 2/1) broken face and
rubbed sapric material; about 5 percent fiber, 1 per-
cent rubbed; weak fine granular structure; friable; 20
percent mineral material; clear wavy boundary.

Oa2—8 to 16 inches; black (10YR 2/1) broken face and
rubbed sapric material; about 5 percent fiber, 1 per-
cent rubbed; weak fine granular structure; friable; 20
percent mineral material; neutral; clear wavy bound-
ary.

Oa3—16 to 24 inches; black (10YR 2/1) broken face
and rubbed sapric material; about 10 percent fiber, 2
percent rubbed; moderate fine subangular blocky
structure; friable; 25 percent mineral material; slight-
ly acid; clear wavy boundary.

Oa4—24 to 36 inches; dark brown (7.5YR 3/2) broken
face and rubbed sapric material; about 20 percent
fiber, 3 percent rubbed; massive; friable; 20 percent
mineral material; neutral; clear wavy boundary.

0a5—36 to 43 inches; dark brown (7.5YR 3/2) broken
face and rubbed sapric material; about 25 percent
fiber, 4 percent rubbed; massive; friabie; 15 percent
mineral material; neutral; clear wavy boundary.

Oa6—43 to 50 inches; dark reddish brown (5YR 3/2)
broken face and rubbed sapric material; about 30
percent fiber, 6 percent rubbed; massive; friable; 15
percent mineral material; neutral; clear wavy bound-

ary,

Oa7—50 to 62 inches; dark brown (7.5YR 3/2) broken
face and rubbed sapric material; about 10 percent
fiber, 3 percent rubbed; massive; friable; 10 percent
mineral material; neutral.
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Thickness of organic materiat is more than 60 inches.

The surface tier has hue of 5YR to 10YR or neutral,
value of 2 or 3, and chroma of 0 or 1. It is slightly acid or
neutral. The subsurface tier has hue of 5YR to 10YR or
neutral, value of 2 or 3, and chroma of 0 to 2. It is
slightly acid to mildly alkafine. The bottom tier has hue of
5YR to 10YR or neutral, value of 2 or 3, and chroma of
0 to 2. It is neutral or mildly alkaline. Some pedons have
3 to 20 percent, by volume, freshwater shell fragments.

Casco series

The Casco series consists of deep, well drained to
somewhat excessively drained soils on outwash terraces,
stream terraces, kames, and eskers. These soils formed
in glacial outwash. Permeability is moderate in the sub-
soil and very rapid in the substratum. Slope ranges from
6 to 35 percent.

Casco soils are commonly adjacent to the Eldean,
Kendallville, Rodman, and Warsaw soils and are similar
to the Rodman soils. Eldean, Kendallville, and Warsaw
soils have a thicker solum. Kendallvitle soils formed in
glacial outwash over giacial till. Rodman soils do not
have an argillic horizon, and Rodman and Warsaw soils
have a mollic epipedon.

Typical pedon of Casco gravelly ioam, from an area of
Casco-Rodman gravelly loams, 12 {o 18 percent slopes,
about 2 miles south of Circleville, Circleville Township, T.
1 N, R. 21 W.,, 3,100 feet west and 1,750 feet north of
the southeast corner of sec. 31:

Ap—0 io 7 inches; brown (10YR 4/3) gravelly loam;
moderate medium granular structure; friable; many
roots; 15 percent coarse fragments; neutral; abrupt
smooth boundary.

B2t—7 to 11 inches; dark yellowish brown (10YR 4/4)
gravelly clay loam; weak medium subangular biocky
structure; friable; common roots; thin continuous
brown (10YR 4/3)} clay films on faces of peds; 30
percent coarse fragments; neutral; clear wavy
boundary.

B3t—11 to 14 inches; dark brown (10YR 3/3) gravelly
clay loam; moderate medium subanguiar blocky
structure; firm; few roots; thin patchy brown {(10YR
4/3) clay films on faces of peds; 35 percent coarse
fragments; neutral; abrupt irregular boundary.

C1—14 to 20 inches; yellowish brown (10YR 5/4) and
dark yellowish brown (10YR 4/4) very gravelly sand;
single grain; loose; 50 percent coarse fragments;
strong effervescence; moderately alkaline; gradual
wavy boundary.

C2—20 to 60 inches; brown (10YR 5/3) very gravelly
sand; single grain; loose; 55 percent coarse frag-
ments; strong effervescence; moderately alkaline.

Thickness of the solum ranges from 12 to 20 inches,
and depth to carbonates ranges from 10 to 18 inches.
The Ap horizon has hue of 10YR or 7.5YR, value of 4
or 5, and chroma of 2 or 3. It is dominantly gravelly loam
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but is loam or silt loam in some pedons. The B horizon
has hue of 10YR to 5YR, value of 3 to 5, and chroma of
3 or 4. 1t is clay loam, sandy clay loam, heavy loam, or
gravelly analogs of these textures. Contert of coarse
fragments in the B horizon ranges from 10 to 35 percent
by volume. The B horizon is medium acid to mildly alka-
fine. The C horizon has hue of 10YR, value of 5 or 6,
and chroma of 2 to 4. It is dominantly stratified gravelly
sand or very graveily sand and is mildly alkaline or mod-
erately alkaline.

Celina series

The Celina series consists of deep, moderaiely well
drained soils on bedrock-controlled uplands. Permeability
is moderately slow. These soils formed in glacial till. The
glacial till has a high content of lime. Slope ranges from
0 to 6 percent.

Celina soils are commonly adjacent to the Crosby,
Kokome, and Miamian soils and are similar to the Card-
ington and Lewisburg soils. Cardington soils formed in
glacial till that has a lower calcium carbonate equivalent,
they have more sandstene and shale fragments through-
out, and they have illitic mineralogy. Crosby and Kokomo
soils are wetter and have motiles of low chroma immedi-
ately below the A horizon. Kokomo soils also have a
mollic epipedon. Lewisburg and Miamian soils do not
have mottles of fow chroma in the upper 10 inches of
the argiilic horizon. Lewisburg soils alsc have a thinner
solum than the Celina soils.

Typical pedon of Celina silt loam, 2 to 6 percent
slopes, about 4.6 miles east-southeast of Circleville,
Washington Township, T. 11 N, R. 21 W., 2,000 feet
south and 2,220 feet west of the northeast corner of
sec. 35:

Ap=—0 to 8 inches; brown (10YR 4/3) silt loam; moderate
fine granular structure; friable; many roots; common
fine dark brown (7.5YR 4/4) iron and manganese
stains; neutral; abrupt smooth boundary.

A2--8 to 12 inches; light yellowish brown (10YR 6/4)
and yellowish brown (10YR 5/4) silt loam; weak
thick platy structure parting to weak medium suban-
gular blocky; friable; many roots; common fine dark
brown (7.5YR 4/4) iron and manganese stains; neu-
tral; clear wavy boundary.

IB21t—12 to 20 inches; yellowish brown (10YR 5/6)
sifty clay loam; common medium faint yellowish
brown (10YR 5/4) and common medium distinct
grayish brown (10YR 5/2} mottles; moderate
medium subangular blocky structure; firm; common
roots; thin patchy dark yellowish brown (10YR 4/4)
clay fiims on vertical and horizontal faces of peds;
thin patchy pale brown (10YR 6/3) silt coatings on
vertical and horizontal faces of peds; common
medium very dark brown (10YR 2/2) iron and man-
ganese stains; 3 percent coarse fragments; slightly
acid; clear wavy boundary.
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IB22t—20 to 28 inches; yellowish brown (10YR 5/6)
heavy ctay locam; common fine faint yellowish brown
(10YR 5/4) and few fine distinct grayish brown (2.5Y
5/2) mottles; strong medium and coarse subangular
blocky structure; firm; few roots; thick continuous
and mediurmn patchy dark gray {(10YR 4/1) and gray
(10YR 5/1) clay fims on veriical and horizontal
faces of peds; thin very patchy pale brown (10YR
6/3) silt coatings on vertical and horizontal faces of
peds; common medium very dark brown (10YR 2/2)
iron and manganese stains; 5 percent coarse frag-
ments; slightly acid; clear wavy boundary.

i1B3t—28 to 36 inches; yellowish brown (10YR 5/6)
heavy clay loam; common fine faint yellowish brown
(10YR 5/4) and common fine distinct grayish brown
(2.5Y 5/2) motties; weak coarse subangular blocky
structure; firm; few roots; medium and thin very
patchy dark brown (10YR 3/3) clay films on vertical
and horizontal faces of peds; 8 percent coarse frag-
ments; slight effervescence in spots; neutral; clear
wavy boundary.

IC—36 to 60 inches; yellowish brown (10YR 5/4) loam;
common fine faint yellowish brown (10YR 5/6) and
common fine distinct gray (10YR 6/1) motiles; mas-
sive; firm; 10 percent coarse fragments; strong ef-
fervescence; moderately alkaline.

Thickness of the solum ranges from 20 to 38 inches,
and depth to carbonates ranges from 18 to 36 inches.
Coarse fragments range from O to 5 percent by volume
in the A horizon, from 3 to 10 percent in the B horizon,
and from 5 to 15 percent in the C horizon.

The Ap horizon has hue of 10YR, value of 4 or 5, and
chroma of 2 or 3. It is slightly acid or neutral. Many
pedons do not have an A2 horizon. The B horizon has
hue of 10YR or 7.5YR, value of 4 or 5, and chroma of 3
to 6. It is heavy clay loam, silty clay loam, or clay and is
strongly acid to neutral. The G horizon has hue of 10YR
or 2.5Y, vaiue of 4 or 5, and chroma of 3 or 4. It is loam
or silt loam and is mildly alkaline or moderately alkaline.

Celina Variant

The Celina Variant consists of moderately deep, mod-
erately well drained, slowly permeable soils on bedrock-
controlled uplands. These soils formed in glacial till and
residuum from calcareous shale bedrock over calcareous
shale bedrock. Slope ranges from 6 to 15 percent.

Celina Variant soils are commonily adjacent to the
Celina, Corwin, and Crosby soils and are similar to the
Cana Variant and Loudonville soils. Cana Variant soils
are underlain with acid shale bedrock. Celina, Corwin,
and Crosby soils are deep to bedrock. Corwin soils have
a mollic epipedon. Crosby soils are wetter and have
mottles of low chroma immediately below the A horizon.
Loudonville soils are better drained and are moderately
deep to hard sandstone bedrock.

Typical pedon of Celina Variant silt loam, 6 to 15
percent slopes, about 1.5 miles northwest of Meade,
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Pickaway Township, T. 10 N., R. 21 W., 2,050 feet north
and 1,000 feet east of the southwest corner of sec. 15:

Ap—O0 to 6 inches; dark grayish brown (10YR 4/2) silt

- loam; moderate fine and medium granular structure;

friable; common roots; 1 percent coarse fragments;
slightly acid; abrupt smooth boundary.

B1t—6 to 11 inches; yellowish brown (10YR 5/4} silty
clay loam; weak fine and medium subangular blocky
structure; firm; few roots; medium patchy dark yel-
iowish brown {10YR 4/4) clay films on vertical and
horizontal faces of peds; few fine very dark brown
(10YR 2/2) iron and manganese stains; 2 percent
coarse fragments; medium acid; clear wavy bound-

ary. ‘
B21t—11 to 16 inches; yellowish brown (10YR 5/6) clay
loam; common medium distinct grayish brown (10YR
5/2) mottles; moderate medium and coarse suban-
gular blocky structure; firm; few roots; dark yellowish
brown (10YR 4/4) clay films that are medium patchy
on vertical faces of peds and thin patchy on horizon-
tal faces; common fine and medium black (10YR
2/1) iron and manganese stains; 5 percent coarse
fragments; strongly acid; clear wavy boundary. ‘
B22t—16 to 21 inches; yellowish brown (10YR 5/4
heavy clay loam; few fine distinct grayish- brown
(10YR 5/2) mottles; moderate medium and coarse
subangular blocky structure; firm; few roots; dark
grayish brown (10YR 4/2) clay films that are
medium continuous on vertical faces of peds and
thin patchy on horizontal faces; common fine and
medium black (10YR 2/1) iron and manganese
stains and concretions; 7 percent coarse fragments;
slightly acid; clear wavy boundary.
1B31—21 to 27 inches; dark gray (5Y 4/1) clay;
common medium distinct dark yellowish brown
(10YR 4/4) and few fine distinct yellowish brown
(10YR 5/6) mottles; weak coarse angular blocky
structure; firm; few roots; 5 percent coarse frag-
ments; mildly alkaline; gradual wavy boundary.
1IB32—27 to 34 inches; gray (5Y 5/1) clay: common
medium distinct yellowish brown (10YR 5/4) mottles:
weak coarse angular blocky structure; firm; few
roots; 10 percent coarse fragments; strong efferves-
cence; moderately alkaline; clear wavy boundary.
ICr—34 inches; very dark grayish brown (10YR 3/2)
rippable shale bedrock; strong effervescence; mod-
erately alkaline.

Thickness of the solum and depth to bedrock range
from 20 to 40 inches.

The Ap horizon has hué of 10YR, value of 4, and
chroma of 2 or 3. It is medium acid to neutral. The B2
horizon has hue of 2.5Y to 7.5YR, value of 4 of 5, and
chroma of 4 to 6. It is clay loam, silty clay loam, or clay
and is strongly acid to slightly acid. The 11B3 horizon has
hue of 5Y, value of 4 o 6, and chroma of 1 to 3. It is
silty clay ioam, silty clay, or clay and is neutral o moder-
ately alkaline. :
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Corwin series

The Corwin series consists of deep, moderately well
drained soils on uplands. Permeability is moderately
slow. These soils formed in glacial tili. Slope ranges from
0 to 6 percent,

Corwin soils are commonly adjacent to the Kokomo
and Miamian soils. Kokomo soils are in depressions and
along waterways. They are wetter and have more gray
colors in the subsoill. Miamian soils are drier and are on
knolls, ridges, and hillsides and on side slopes along
drainageways. They have an ochric epipedon.

Typical pedon of Corwin silt loam, 0 to 2 percent
slopes, about 2.8 miles southeast of Circleville, Washing-
ton Township, T. 11 N, R. 21 W., 2,175 feet north and
450 feet west of the southeast corner of sec. 33:

Ap—O0 to 8 inches; very dark grayish brown (10YR 3/2)
silt loam; moderate medium granular structure; fri-
able; many roots; less than 2 percent coarse frag-
ments; neutral; clear smooth boundary.

A12—8 1o 14 inches; very dark grayish brown (10YR
3/2) silty clay loam; weak coarse granular structure;
friable; many roots; iess than 2 percent coarse frag-
ments; slightly acid; clear wavy boundary.

B211+—14 to 20 inches; yellowish brown (10YR 5/6) silty
clay loam; weak medium subangular blocky struc-
ture; firm; many roots; very dark grayish brown
(1OYR 3/2) coatings on vertical faces of peds; thin
patchy dark brown (10YR 4/3) and very dark grayish
brown (10YR 3/2) clay fiims on faces of peds; 2
percent coarse fragments; slightly acid; clear
smooth boundary.

B22t—20 to 30 inches; yellowish brown (10YR 5/4) clay
loam; common medium distinct grayish brown (10YR
5/2) and common medium faint yellowish brown
(10YR 5/6) mottles; weak medium and coarse su-
bangular blocky structure; firm; common roots; thin
patchy dark brown (10YR 4/3) and very dark grayish
brown (10YR 3/2) clay films on faces of peds; 2
percent coarse fragments; slightly acid; clear wavy
boundary.

B3--30 to 36 inches; yellowish brown (10YR 5/6) clay
loam; common medium distinct grayish brown {10YR
5/2) motiles; weak coarse prismatic structure; firm;
few roots; 5 percent coarse fragments; neutral; clear
wavy boundary.

C1—36 to 47 inches; yellowish brown (10YR 5/4) loam;
many medium distinct grayish brown (10YR 5/2) and
common medium faint yellowish brown (10YR 5/6)
motties; massive; firm; 7 percent coarse fragments;
strong effervescence; moderately alkaling; diffuse
wavy boundary.

C2—47 to 60 inches; dark veliowish brown (10YR 4/4)
loam; common medium distinct light brownish gray
(10YR 6/2) mottles; massive; firm; 7 percent coarse
fragments; strong effervescence; moderately alka-
line,

SOIL SURVEY

Thickness of the solum ranges from 24 to 38 inches,
and depth to carbonates ranges from 20 to 38 inches.
Thickness of the mollic epipedon ranges from 12 to 18
inches. Coarse fragments typically range from 2 to 5
percent by volume in the upper part of the solum and
from 2 to 15 percent in the lower part.

The Ap horizon has hue of 10YR, value of 2 or 3, and
chroma of 1 or 2. The B horizon has hue of 10YR or
7.5YR, value of 4 or 5, and chroma of 3 to 6. It is clay
joam or silty clay loam and, in some pedons, has a loam
subhorizon in the lower part. The B horizon is slightly
acid or medium acid in the upper part and neutral in the
lower part. Typically, the C horizon has hue of 10YR,
value of 4 or 5, and chroma of 3 to 5.

Crosby series

The Crosby series consists of deep, somewhat poorly
drained, slowly permeable soils on uplands. These soils
formed in glacial till. The glacial till has a high content of
lime. Slope ranges from 0 1o 6 percent.

Crosby soils are commonly adjacent to the Celina,
Kokomo, and Miamian soils and are similar to the Ben-
nington soils. Bennington scils formed in glacial till that
has a higher calcium carbonate equivalent. They have
more sandstone and shale coarse fragments throughout
and have iliitic mineralogy. Celina and Miamian soils are
better drained and are on low knolls, ridgetops, and
hillsides, and on side slopes along drainageways. They
have less gray colors in the subscil. Kokomo soils are
wetter and are in depressions and along waierways.
They have more gray colors in the subsoil and have a
mollic epipedon.

Typical pedon of Crosby silt loam, 0 to 2 percent
slopes, about 2 miles north-northeast of New Holland,
Perry Township, 670 feet east of the intersection of
Waterloo-New Holland-Egypt and Dick Roads, aiong
Dick Road, then 1,465 feet north:

Ap—0 to 8 inches; dark grayish brown (10YR 4/2) silt
[oam; moderate fine granular structure; friable;
common roots; less than 2 percent coarse frag-
ments; slightly acid; abrupt smooth boundary.

A2—8 to 12 inches; brown (10YR 5/3) silt loam;
common medium distinct fight brownish gray {(10YR
6/2) mottles; weak medium platy structure parting to
weak fine subangular blocky; friable; common roots;
less than 2 percent coarse fragments; slightly acid;
clear wavy boundary.

Bit—12 to 15 inches; yellowish brown (10YR 5/4) silty
clay loam; common fine faint yellowish brown {10YR
5/6) and common medium distinct light gray (10YR
7/2) and light brownish gray (10YR 6/2) mottles;
moderate fine and medium subangular blocky struc-
ture; firm; few roots; thin patchy dark grayish brown
(10YR 4/2) coatings on horizontal faces of peds;
thin very patchy dark grayish brown (10YR 4/2) clay
films on vertical faces of peds; common fine black
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(10YR 2/1) iron and manganese stains; 3 percent
coarse fragments; medium acid; clear wavy bound-
ary.

821t—ry15 to 20 inches; yeliowish brown (10YR 5/4) ciay,
common medium distinct grayish brown (10YR 5/2)
and light brownish gray (10YR 6/2) mottles; moder-
ate fine and medium subangular and angular blocky
structure; firm; few roots; medium patchy dark gray-
ish brown (10YR 4/2) clay films on vertical and
horizontal faces of peds; common fine black (10YR
2/1) iron and manganese stains; 5 percent coarse
fragments; medium acid; clear wavy boundary.

B22t—20 to 24 inches; dark yellowish brown (10YR 4/4)
clay; common fine faint yellowish brown (10YR 5/6)

and few fine distinct grayish brown (10YR 5/2) mot- .

tles, strong fine and medium angular and subangular
blocky structure; firm; few roots; medium continuous
dark grayish brown (10YR 4/2) coatings on vertical
faces of peds; medium patchy dark grayish brown
(10YR 4/2) clay films on horizontal faces of peds;
common fine biack (10YR 2/1) iron and manganese
stains; 3 percent coarse fragments; slightly acid;
clear wavy boundary.

B23t—24 to 29 inches; dark yeilowish brown (10YR 4/4)
clay loam; common fine distinct yellowish brown
(10YR 5/6) mottles; moderate medium subangular
blocky structure; firm; thin continuous dark grayish
brown (10YR 4/2) coatings on vertical faces of
peds; thin patchy dark grayish brown (10YR 4/2)
clay films on horizontal faces of peds; common fine
black (10YR 2/1) iron and manganese concretions
and stains; 3 percent coarse fragments; neutral;
gradual wavy boundary.

B3t—29 to 36 inches; dark yeliowish brown (10YR 4/4)
clay loam; common fine distinct yellowish brown
(10YR 5/6) motties; weak coarse subangular blocky
structure; firm; thin patchy dark grayish brown (10YR
4/2) coatings on vertical faces of peds; thin very
patchy dark grayish brown (10YR 4/2) clay films on
horizontal faces of peds; common fine very dark
brown (10YR 2/2) iron and manganese stains; 5
percent coarse fragments; mildly alkaline; clear ir-
regular boundary.

C—36 to 60 inches; yellowish brown (10YR 5/4) loam:
commen medium distinct light brownish gray (10YR
6/2) and common medium faint yellowish brown
(10YR 5/6} mottles; massive; firm; 14 percent
coarse fragments; strong effervescence; moderately
alkaline.

Thickness of the solum ranges from 22 to 40 inches,
and depth to carbonates ranges from 18 to 36 inches.
Coarse fragments range from 0 to 5 percent in the A
horizon, from 3 to 10 percent in the B horizon, and from
5 to 15 percent in the C horizon.

The Ap horizon has hue of 10YR, value of 4 or 5, and
chroma of 2. The A2 horizon is not present in some
pedons. If present, it has hue of 10YR, value of 5 or 8,
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and chroma of 2 or 3. The B horizon has hue of 10YR or
2.5Y, value of 4 to 6, and chroma of 2 {0 6. It is silty clay
loam, clay loam, silty clay, or clay. The C horizon has
hue of 10YR, value of 4 or 5, and chroma of 3to 6. It is
loam or clay loam.

Eel series

The Eel series consists of deep, moderately well
drained, moderately permeable soils on flood plains.
These soils formed in alluvium that eroded mainly from
upiands and terraces. They are occasionally flooded.
Slope is 0 to 2 percent.

Eel soils in Pickaway county have a brighter colored
subsoil that has a more strongly developed structure
than is defined in the range of the Eel series. This
difference, however, does not alter the use or behavior
of the soils.

Eel soils are commonly adjacent to the Genesee,
Ross, Shoals, Sloan, and Stonelick soils and are similar
to the Medway soils. Genesee, Ross, and Stonelick soils
are on slightly higher positions and are better drained.
Ross, Sioan, and Medway soils have a mollic epipedon.
Stonelick soils formed in coarse textured alluvium.
Shoals and Sloan soils are in lower positions on the
flood plain and are wetter.

Typical pedon of Eel sitt ioam, occasionally flooded,
about 2 miles south-southwest of Harrisburg, Darby
Township, 2,275 feet southeast of the intersection of
U.S. Route 62 and Ballan Road, along Balian Road, then
450 feet east:

Ap—0 to 9 inches; dark grayish brown (10YR 4/2) silt
loam; weak fine and medium granular structure; fri-
able; many fine and medium roots; 3 percent coarse
fragments; neutral; abrupt smooth boundary.

B21-—9 to 18 inches; brown (10YR 4/3) silt loam: mod-
erate fine and medium subangular blocky structure;
friable; few fine and medium roots; thin patchy dark
grayish brown (10YR 4/2) organic coatings on faces
of peds; 3 percent coarse fragments; neutral; clear
wavy boundary.

B22—-18 to 24 inches; dark yellowish brown (10YR 4/4)
loam; common fine distinct grayish brown (10YR
5/2) mottles; weak medium subangular blocky struc-
ture; firm; few fine roots; thin patchy dark brown
(10YR 4/3) organic coatings on faces of peds; 5
percent coarse fragments; neutral; clear wavy
boundary.

B23—24 to 30 inches; yellowish brown (10YR 5/4) silt
loam; many fine distinct grayish brown (10YR 5/2)
and many fine faint yellowish brown (10YR 5/6)
motiles; weak coarse subangular blocky structure:
firm; thin patchy brown (10YR 4/3) coatings on
faces of peds; 4 percent coarse fragments; neutral:
ciear wavy boundary.

B3—30 to 38 inches; yellowish brown (10YR 5/4) loam;
many medium distinct grayish brown (10YR 5/2) and
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many medium faint yellowish brown {(10YR 5/6) mot-
tles; weak coarse subangular blocky structure; firm;
thin patchy dark grayish brown (10YR 4/2) coatings
on faces of peds; common very dark brown {10YR
2/2) iron and manganese stains; 5 percent coarse
fragments; mildly alkaline; clear wavy boundary.

C1—38 to 48 inches; brown {10YR 5/3) heavy sandy
loam; many fine faint grayish brown (10YR 5/2) and
few fine faint yellowish brown {10YR 5/4) moiiles;
massive; friable; 10 percent coarse fragments; slight
effervescence; mildly alkaline; abrupt smooth bound-
ary.

C2—48 to 60 inches; brown (10YR 5/3) sandy loam; few
fine distinct light brownish gray (10YR 6/2) mottles;
massive; friable; 14 percent coarse -fragments;
strong effervescence; moderately alkaline; abrupt
smooth boundary.

Thickness of the solum ranges from 24 to 40 inches.
Depth to fres carbonates is commonly about 30 inches
and ranges from about 24 to 40 inches.

The Ap horizon has hue of 10YR, value of 4 or 5, and
chroma of 2 or 3. It is neutral or slightly acid. The B
horizon has hue of 10YR, value of 4 or 5, and chroma of
2 to 4. It is mainly silt ioam or loam but is light siity clay
loam, clay loam, or sandy loam in individual subhorizons.
The B horizon is commonly neutral or moderately alka-
line. In some pedons, it is slightly acid to a depth of 24
to 30 inches. The C horizon has hue of 10YR, value of 4
{o 6, and chroma of 2 or 3. It is stratified silt loam, loam,
sandy loam, loamy sand, or sand. Strata of loamy sand
or sand are less than 6 inches thick. In some pedons,
the C horizon is gravelly below a depth of 40 inches. It is
mildly alkaline or moderately alkaline.

Eldean serles

The Eldean series consist of deep, well drained soils
on stream terraces, outwash terraces, kames, eskers,
and moraines. These soils formed in glacial outwash.
Permeability is moderate or moderately slow in the sub-
soil and rapid or very rapid in the substratum. Slope
ranges from 0 to 12 percent.

Eidean soils are commonly adjacent to the Casco,
Kendallville, Ockley, Rodman, and Warsaw soils and are
similar to the Ockiey soils. All of these soils have less
clay in the argillic horizon. Casco and Rodman soils have
a thinner solum. Kendaliville soils formed in glacial
outwash over, glacial till. Ockley soils have a thicker
solum and are on positions in the landscape similar to
those of Eldean soils. Rodman and Warsaw soils have a
mollic epipedon.

Typical pedon of Eldean icam, 0 to 2 percent slopes,
about 6 miles northwest of Circlevills, Jackson Township,
5,200 feet southeast of the intersection of Circleville
Florence Chapel and Anderson Roads, along Circleville
Florence Chapel Road, then 350 feet east:

SOIL SURVEY

Ap—0 to 8 inchas; dark brown (10YR 4/3} loam; moder-
ate fine and medium granular structure; friable; many
fine roots; 5 percent coarse fragments; neutral;
abrupt smooth boundary.

B21t-~8 to 11 inches; brown (7.5YR 4/4) clay loam;
weak medium subangular blocky structure; firm; few
fine roots; thin very patchy dark brown (7.5YR 4/4)
clay films and coatings on vertical faces of peds; 10
percent coarse fragments; slightly acid; abrupt
smooth boundary.

B22t—11 to 14 inches; reddish brown {5YR 4/4) gravelly
heavy clay loam; moderate fine and medium suban-
gular blocky structure; firm; few fine roots; thin
patchy dark brown (7.5YR 4/4) clay films on vertical
and horizontal faces of peds; 15 percent coarse
fragments; slightly acid; abrupt smooth boundary.

B23t—14 to 19 inches; reddish brown (5YR 4/4) gravelly
heavy clay loam; moderate coarse and medium su-
bangular blocky structure; firm; few fine roots; thin
patchy dark brown (7.5YR 4/4) clay fiims on vertical
and horizontal faces of peds; 20 percent coarse
fragments; medium acid; clear wavy boundary.

B241—19 to 24 inches; reddish brown (5YR 4/4) gravelly
heavy clay loam; moderate coarse subangular
blocky structure; firm; few fine roots; thin patchy
dark brown (7.5YR 4/4) clay films on vertical and
horizontal faces of peds; 30 percent coarse frag-
ments; slighty acid; abrupt smooth boundary.

B3t—24 to 30 inches; dark brown (7.5YR 4/4) gravelly
sandy loam; weak coarse subangular blocky struc-
ture; friable; thin patchy dark brown (7.5YR 3/2) clay
films on vertical and horizontal faces of peds; many
medium white (10YR 8/2) weathered limestone frag-
ments; 35 percent coarse fragments; slight efferves-
cence; mildly alkaiine; abrupt smooth boundary.

C1—30 to 35 inches; light yellowish brown (10YR &/4)
gravelly loamy sand; single grain; loose; 40 percent
coarse fragments; strong effervescence; moderately
alkaline; abrupt smooth boundary.

C2—35 to 42 inches; pale brown (10YR 6/3) very grav-
elly loamy sand; single grain; loose; 50 percent
coarse fragments; strong effervescence; moderately
alkaline; diffuse boundary.

C3—42 to 60 inches; pale brown (10YR 6/3) gravelly
sand; single grain; loose; 40 percent coarse frag-
ments; strong effervescence; moderately alkaline.

Thickness of the solum and depth to ioose sand and
gravel range from 24 to 40 inches. in some places, as
much as 20 inches of silty alluvium overlies the loamy
outwash. Depth to carbonates ranges from 21 to 35
inches.

The Ap horizon has hue of 10YR, value of 4 or 5, and
chroma of 2 or 3. It is loam or gravelly loam. The B
horizon has hue of 7.5YR to 5 YR, value of 3 to 5, and
chroma of 3 or 4. It is clay loam, clay, or sandy loam and
gravelly analogs of these textures. A B1 horizon of silt
loam, loam, or silty clay loam is in some pedons. The C
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horizon has hue of 10YR, value of 4 to 6, and chroma of
3 or 4. It is stratified sand or loamy sand and gravelly or
very gravelly analogs of these textures. The C horizon is
mildly alkaline or moderately alkaline.

Genesee series

The Genesee series consists of deep, well drained,
moderately permeable soils on flood plains. These soils
formed in alluvium. They are occasionally flooded. Slope
is 0 to 2 percent.

Genesee soils are commonly adjacent to the Algiers,
Eel, Ross, Shoals, and Stonelick soils and are simifar to
the Ross soils. Algiers, Eel, and Shoals soils are wetter
than Genesee soils, and Algiers soils formed in recent
alluvium over a buried soil. Ross soils have a mollic
epipedon. Stonelick soils formed in coarser textured allu-
vium.

Typical pedon of Genesee silt loam, occasionally
flooded, about 2.3 miles south of South Bloomfield, Har-
rison Township, T. 2 N, R. 22 W., 400 feet north and
850 feet east of the southwest corner of sec. 23:

Ap—0 1o 9 inches; dark grayish brown (10YR 4/2) silt
loam; moderate fine and medium granular structure;
friable; many roots; 2 percent coarse fragments;
mildly alkaline; abrupt smooth boundary.

B21—9 to 17 inches; dark brown (10YR 4/3) silt loam;
weak fine and medium subangular blocky structure;
friable; common roots; many dark grayish brown
(10YR 4/2) organic cecatings on vertical faces of
peds; 2 percent coarse fragments; slight efferves-
cence; moderately alkaline; gradual smooth bound-
ary.

B22—17 to 29 inches; dark brown (10YR 4/3) silt loam:
weak medium subangular blocky structure; friable;
common roots; commeon dark brown {10YR 4/3) or-
ganic coatings on vertical fases of peds; 2 percent
coarse fragments; strong effervescence; moderately
alkaline; clear smooth boundary.

B23—29 to 38 inches; dark brown (10YR 4/3) loam;
weak coarse and medium subangular blocky struc-
ture; friable; few roots; few dark grayish brown
(10YR 4/2) organic coatings on vertical faces of
peds; 2 percent coarse fragments; strong efferves-
cence; moderately alkaline; gradual smooth bound-
ary.

C1—38 to 55 inches; dark brown (10YR 4/3) silt loam:;
massive; friable; few roots; 2 percent coarse frag-
ments; strong effervescence; moderately alkaline;
gradual smooth boundary.

C2—55 to 60 inches; brown (10YR 4/3) silt loam; mas-
sive; friable; 2 percent coarse fragments; strong ef-
fervescence; moderately alkaline.

Thickness of the solum ranges from 24 to 40 inches.
The A horizon has hue of 10YR, value of 3 to 5, and

chroma of 2 to 4. It is slightly acid to mildly alkaline. The 7
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B horizon has hue of 10YR, value of 4 or 5, and chroma
of 2 to 4. It is commonly silt lecam or loam but ranges to
light silty clay loam or clay loam. The B horizon is neutral
to moderately alkaline. The C horizon is foam, silt loam,
or sandy loam that has sand and gravel at a depth
below 60 inches. it is mildly alkaline or moderately alka-
line.

Hennepin series

The Hennepin series consists of deep, well drained
soils on uplands. Permeability is slow or moderately
slow. These soils formed in giacial till. The glacial till has
a high_content of lime. Slope ranges from 18 to 50
percent. :

Hennepin soils are commonly adjacent to the Celina,
Lewishurg, and Miamian soils and are similar to the
Lewisburg soils. Celina, Lewisburg, and Miamian soils
have an argillic horizon. Celina and Miamian soils have a
thicker solum and a higher clay content in the subsoil.
Lewisburg soils are also on low knolls and ridges.

Typical pedon of Hennepin silt loam from an area of
Hennepin-Miamian silt loams, 25 to 50 percent siopes,
about 4 miles north-northeast of New Holland, Perry
Township, 830 feet northwest of the intersection of State
Route 207, Crownover Mill, and Waterloo-New Holland-
Egypt Roads, along Stale Route 207, then 800 feet
north:

Ap—0 to 6 inches; brown (10YR 4/3) silt loam; moderate
fine and medium granular structure; friable; common
roots; less than 2 percent coarse fragments; mildly
alkaline; abrupt smooth boundary.

B2—6 to 13 inches; dark yellowish brown (10YR 4/4)
loam; moderate fine and medium subangular blocky
structure; friable; common roots; dark brown (10YR
3/3) organic stains on faces of peds; 5 percent
coarse fragments; mildly alkaline; clear smooth
boundary.

B3—13 to 17 inches; yellowish brown (10YR 5/4) loam;
moderate medium subangular blocky structure; fri-
able; few roots; dark yellowish brown (10YR 3/4)
organic stains on faces of peds; 10 percent coarse
fragments; strong effervescence; moderately alka-
line; clear wavy boundary.

C—17 to 60 inches; brown (10YR 5/3) loam; massive;
friable and firm; few roots; 10 percent coarse frag-
ments; strong effervescence; moderately atkaline.

Thickness of the solum ranges from 8 to 20 inches.
The content of coarse fragments ranges from 2 to 10
percent by volume in the A horizon, from 5 to 10 percent
in the B horizon, and from 10 to 20 percent in the C
horizon.

The A horizon has hue of 10YR or 7.5YR, value of 4
or 5, and chroma of 2 0 4. The B horizon has hue of
10YR or 7.5YR, value of 4 or 5, and chroma of 3 or 4. It
is silt loam or loam and is slightly acid to moderately
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alkaline. The € horizon has hue of 10YR, value of 5 or §,
and chroma of 3 or 4. 1t is loam or siit loam or the
gravelly analogs of these textures.

Henshaw series

The ,Henshaw series consists of deep, somewhat
poorly drained soils on low terraces and in shallow ba-
sinlike areas on uplands. Permeability is moderately
slow. These soils formed in silty alluvium and lacustrine
deposits. Slope ranges from 0 to 4 percent.

The Henshaw soils in Pickaway County have more
gray colors in the solum than is defined in the range of
the Henshaw series. This difference, however, does not
alter the use or behavior of the soils.

Henshaw soils are commonily adjacent to the Patton
soils and are similar to the Sleeth soils. Patton soils are
wetter and are in depressions. They have a mollic epipe-
don. Sieeth soils are on stream terraces and cutwash
plains and are underlain with stratified sand and gravel.

Typical pedon of Henshaw silt loam, 0 to 4 percent
slopes, about 2.5 miles south of South Bloomfield, Harri-
son Township, T. 2 N., R. 22 W., 1,000 feet north and
430 feet east of the southwest corner of sec. 23:

Ap—D0 to 8 inches; dark grayish brown (10YR 4/2} siit
loam; weak fine and medium granular structure; fri-
able; many roots; slightly acid; abrupt smooth
boundary.

Bt1—8 to 13 inches; brown (10YR 5/3) silt loam;
common medium distinct light brownish gray (10YR
6/2) and few medium distinct yellowish brown
{(10YR 5/6) mottles; weak fine and medium suban-
gular blocky structure; friable; common roots;
medium acid; clear smooth boundary.

B21t—13 to 21 inches; grayish brown (2.5Y 5/2) silt
loam; common medium distinct yellowish brown
(10YR 5/6) and common fine faint light brownish
gray (2.5Y 6/2) mottles; moderate medium prismatic
structure parting to moderate fine and medium su-
banguiar blocky, firm; few roots; thin patchy olive
brown (2.5Y 4/4) clay films on vertical and horizon-
tal faces of peds; medium acid; clear wavy bound-

ary.

B22t—21 to 28 inches; yellowish brown (10YR 5/4) silty
clay loam; many medium distinct grayish brown
(2.5Y 5/2) and few medium distinct strong brown
(7.5YR 5/6) mottles; moderate coarse prismatic
structure parting to moderate medium subanguiar
blocky; firm; few roots; thin continuous dark gray
(10YR 4/1) clay films on vertical faces of peds and
thin patchy olive brown (2.5Y 4/4) clay films on
horizontal faces of peds; slightly acid; gradual wavy
boundary.

B23t—28 1o 37 inches; yellowish brown (10YR 5/8) silty
clay loam; common medium distinct grayish brown
(2.5Y 5/2) and few fine distinct brown (7.5YR 4/4)
mottles; weak coarse prismatic structure parting fo

SOIL SURVEY

weak medium subangular blocky; firm; thin continu-
ous dark grayish brown {(10YR 4/2) clay fims on
vertical faces of peds and thin patchy brown (10YR
4/3) clay films on horizontal faces of peds; neutral;
clear smooth boundary.

B3t—37 1o 42 inches; olive brown (2.5Y 4/4) silt loam;
common fine distinct yellowish brown (10YR 5/6)
and common medium distinct grayish brown {2.5Y
5/2) motiles; weak medium and coarse subangular
blocky structure; individual peds have thin lamina-
tion; friable; thin very patchy dark grayish brown
(10YR 4/2) clay films on vertical faces of peds;
neutral; clear smooth boundary.

C1—42 to 54 inches; grayish brown (2.5Y 5/2) silt loam;
common medium distinct yellowish brown (10YR 5/6
and 5/8) mottles; horizonial bedding; friable; slight
effervescence; mildly alkaline; clear smooth bound-

ary.

C2--54 to 62 inches; yellowish brown (10YR 5/6) silt
loam; common medium distingt grayish brown (2.5Y
5/2) mottles; horizontal bedding; friable; strong ef-
fervescence; moderately alkaline.

Thickness of the solum and depth to carbonates range
from 30 to 50 inches.

The A horizon has hue of 10YR or 2.5Y, value of 4 or
5, and chroma of 2 or 3. The B horizon has hue of 10YR
or 2.5Y, value of 4 or 5, and chroma of 2 {0 6. It is heavy
silt loam or silty clay loam and is strongly acid to mildly
alkaline. The C horizon has colors similar to those of the
B horizon. The C horizon is dominantly silt loam or silty
clay loam but has strata of loam, clay loam, or silty clay.
It is neutral to moderately alkaline.

Kendallvilie series

The Kendallville series consisis of deep, well drained
soils on &l plains, kames, and eskers. Permeability is
moderately slow. These soils formed in glacial outwash
and glacial till. The glacial till has a high content of lime.
Slope ranges from 0 to 18 percent.

Kendallvilie soils are commonly adjacent to the Casco,
Eidean, and Miamian soils and are similar to the Miamian
and Ockiey soils. Casco, Eldean, and Ockley soils
formed in silty and loamy glacial outwash over sand and
gravel. Miamian soils formed in glacial till and have more
clay in the subsoil. :

Typical pedon of Kendallville loam from an area of
Eldean-Kendallville loams, 2 to 6 percent slopes, about
1.7 miles west of South Bloomfield, Sciota Township,
1,320 feet south of the intersection of State Routes 104
and 316, along State Route 104, then 600 feet east:

Ap—0 to 10 inches; brown (10YR 4/3) loam; moderate
fine and medium granular structure; very friable;
many roots; 1 percent coarse fragments; slightly
acid; abrupt smooth boundary.

B1t—10 to 15 inches; brown (7.5YR 4/4) loam; moder-
ate fine and medium subangular blocky structure;
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friable; common roots; thin brown (10YR 4/3) clay
films that are very patchy on horizontal faces of
peds and patchy on vertical faces, common very
dark gray (10YR 3/1) and very dark grayish brown
(10YR 3/2) organic coatings on faces of peds and
in old root channels; few fine very dark brown (10YR
2/2) iron and manganese stains; 1 percent coarse
fragments; medium acid; gradual wavy boundary.

lIB211+—15 to 22 inches; brown (7.5YR 4/4) clay loam;
moderate fine and medium subangular blocky struc-
ture; firm; few roots; thin patchy brown (10YR 4/3)
clay films on vertical and horizontal faces of peds;
common fine very dark brown (10YR 2/2) iron and
manganese stains; 5 percent coarse fragments;
medium acid; clear wavy boundary.

1B22t—22 to 30 inches; dark vellowish brown (10YR
4/4) gravelly clay loam; moederate medium and
coarse subangular blocky structure; firm; few roots;
thin dark brown (10YR 4/3) clay films that are
patchy on vertical faces of peds and very paichy on
horizontal faces; common fine very dark brown
(10YR 2/2) iron and manganese stains; 20 percent
coarse fragments; strongly acid; gradual wavy
boundary.

1IB23t—30 to 36 inches; dark vyeilowish brown (10YR
4/4) gravelly sandy clay loam; weak medium and
coarse subangular blocky structure; firm; thin very
patchy dark brown (10YR 4/3) clay films on vertical
faces of peds; common fine very dark brown (10YR
2/2) iron and manganese stains; 25 percent coarse
fragments; slightly acid; clear irregufar boundary.

iIB3—36 to 39 inches; yellowish brown (10YR 5/4)
loam; weak coarse subangular blocky structure; firm;
thin very patchy dark brown (10YR 4/3) clay films in
voids and old channels; 10 percent coarse frag-
ments; mildly alkaline; gradual wavy boundary.

IIC—38 to 60 inches; yellowish brown (10YR 5/4) loam;
massive; firm; 10 percent coarse fragments; strong
effervescence; moderately alkaline.

Thickness of the solum and depth to carbonates range
from 24 to 40 inches. Content of coarse fragments
ranges from 0 to 20 percent by volume in the upper part
of the B horizon, from 10 to 30 percent in the lower part
of the B horizon formed in glacial outwash, and from 2 to
15 percent in the C horizon.

The Ap horizon has hue of 10YR, value of 4, and
chroma of 2 or 3. it is dominantly sitt loam or foam, but js
gravelly loam in some pedons. The B2 horizon has domi-
nant hue of 10YR or 7.5YR, value of 4 or 5, and chroma
of 4 to 6. This horizon has thin subhorizons that have
hue of 5YR. In some pedons, the B horizon is clay loam,
sandy clay loam, ioam, or gravelly analogs of these tex-
tures. Reaction is medium acid or strongly acid in the
upper part of the B horizon and increases with depth fo
neutral or mildly alkaline in the lower part. The C horizon
has hue of 10YR, value of 4 or 5, and chroma of 3 or 4.
it is loam or silt loam and is mildly alkaline or moderately
alkaline.
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Kokomo series

The Kokomo series consists of deep, very poorly
drained, moderately slowly permeable soils in depres-
sions and along waterways on uplands. These soils
formed in glacial tifl. Slope is 0 to 2 percent.

Kokomo soils are commonly adjacent to the Benning-
ton, Cardington, Celina, Corwin, and Crosby soils. These
soils are on higher landscape positions, are better
drained, and have less gray colors in the subsoil than
Kokomo soils. Also, Bennington, Cardington, Celina, and
Crosby soils have an ochric epipedon.

Typical pedon of Kekomo silty clay ioam, about 1.8
miles north of Atlanta, Perry Township, 150 feet south of
the intersection of Badger Road and Locust Grove
Dublin Hill Road along Locust Grove Dublin Hill Road,
then 900 feet west:

Ap—a0 to 8 inches; very dark brown (10YR 2/2) silty clay
loam; weak medium and coarse subangular blocky
structure parting to moderate fine granuiar; friabie;
many roots; few medium very dark brown (10YR
2/2) iron and manganese concretions; less than 2
percent coarse fragments; neutral; abrupt smooth
boundary.

A12—8 to 18 inches; very dark brown (10YR 2/2) silty
clay ioam; moderate fine and medium subangular
blocky structure; friable; common roots; few medium
very dark brown (10YR 2/2} iron and manganese
concretions; black (10YR 2/1) organic coatings on
faces of peds; 3 percent coarse fragments; slightly
acid; ciear wavy boundary.

B21tg—18 to 24 inches; dark gray (10YR 4/1) silty clay;
common medium distinct yellowish brown (10YR 5/6
and 5/4) motties; weak coarse prismatic structure
parting to moderate fine and medium subangular
blocky; firm; few roots; thin patchy dark gray (10YR
4/1} and very dark gray (10YR 3/1) organo-clay
films on vertical and horizontal faces of peds;
common fine very dark brown {10YR 2/2} iron and
manganese concretions and stains; 3 percent
coarse fragments; neutral; gradual wavy boundary.

B22tg—24 to 33 inches; dark grayish brown (10YR 4/2)
siity clay; common medium distinct yeliowish brown
(10YR 5/6) and common medium faint grayish
brown (10YR 5/2) mottles; moderate fine and
medium subangular blocky structure; firm; dark gray
(10YR 4/1) clay films that are continuous on vertical
faces of peds and thin patchy on horizontal faces; 3
percent coarse fragments; neutral; clear wavy
boundary.

B3tg—33 to 40 inches; dark grayish brown (10YR 4/2)
ciay loam; common medium distinct yellowish brown
(10YR 5/6) and common medium faint grayish
brown (10YR 5/2) motties; moderate medium su-
bangular blocky structure; firm; few roots; thin con-
tinuous gray (1OYR 5/1) clay films on vertical and
horizontal faces of peds; 5 percent coarse frag-
ments; neutral; clear irregular boundary.
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C1—40 1o 45 inches; yeliowish brown (10YR 5/4) light
clay loam; common medium faint strong brown
(7.5YR 5/6) and common medium distinct grayish
brown {10YR 5/2) mottles; massive; firm; 14 percent
coarse fragments; slight effervescence; mildly alka-
line; gradual diffuse boundary.

C2—45 to 60 inches; yellowish brown (10YR 5/4) loam;
common medium faint strong brown (7.5YR 5/6)
and common medium distinct grayish brown (10YR
5/2) mottles; massive; firm; 14 percent coarse frag-
ments; strong effervescence; moderately alkaline.

Thickness of the solum ranges from 36 to 50 inches.
Thickness of the mollic epipedon ranges from 10 to 20
inches. Content of coarse fragmenis commonly in-
creases with depth and ranges by volume from 0 in the
Ap horizon to 15 percent in the C horizon.

‘The A horizon has hue of 10YR, value of 2 or 3, and
chroma of 1 or 2. The B horizon has hue of 10YR to 5Y,
value of 4 to 8, and chroma of 1 or 2. It is dominantly
silty clay, silty clay loam, or clay loam, but subhorizons in
some pedons are clay. The C horizon has hue of 10YR
or 2.5Y, value of 5, and chroma of 2 to 4. It is loam or
light clay loam and is mildly alkaline or moderately alka-
line.

Lewisburg series

The Lewisburg series consists of deep, moderately
well drained soils on uplands. These soils formed in
glacial tili. The glacial till has a high content of lime.
Permeability is moderate or moderately slow in the sub-
soil and slow in the substratum. Slope ranges from 0 to
& percent.

| ewisburg soils are commonly adjacent to the Crosby
and Miamian soils and are similar to the Cardington,
Ceiina, and Hennepin soeils. Cardington, Celina, Crosby,
and Miamian soils have a thicker solum. Cardington soiis
have illitic mineralogy and formed in glacial till that has a
fower calcium carbonate equivalent than Lewisburg soils.
Crosby soils are on broad flats, slight rises, and along
waterways. They are wetter and have mottles of low
chroma immediately below the A horizon. Hennepin and
Miamian soils are better drained and are on hillsides,
side slopes along waterways, and on knolls. Hennepin
soils do not have an argiilic horizon.

Typical pedon of Lewisburg silt loam from an area of
Miamian-Lewisburg silt loams, 2 t0 6 percent slopes,

about 3.8 miles north-northeast of New Holland, Perry

Township, 150 feet northwest of the intersection of State
Route 207, Crownover Mill, and Waterloo-New Holland-
Egypt Roads along State Route 207, then 150 feet
north: ‘

Ap—0 to 7 inches; brown (10YR 4/3) silt loam; weak
fine and medium granular siricture; friable; many
roots; 1 percent coarse fragments; slightly acid;
abrupt smooth boundary.
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B21t—7 to 11 inches; yellowish brown (10YR 5/4) clay
loam; strong fine and medium subangular and angu-
lar blocky structure; firm; many roots; thin patchy
dark brown (7.5YR 4/4) clay films on vertical and
horizontal faces of peds; common medium very dark
brown (10YR 2/2) iron and manganese stains; 3
percent coarse fragments; slightly acid; clear wavy
boundary.

B22t—11 to 18 inches; yellowish brown (10YR 5/4) clay,
moderate medium prismatic structure parting to
strong fine and medium subangular and angular
blocky; firm; few roots; continuous dark brown
(7.5YR 4/2) clay flms on vertical and horizontai
faces of peds; common medium very dark brown
(10YR 2/2) iron and manganese stains; 5 percent
coarse fragments; neutral; clear wavy boundary.

B31—16 to 18 inches; yellowish brown (10YR 5/4) clay
loam; moderate medium subangular blocky struc-
ture; firm; few roots; thin patchy dark brown (7.5YR
4/2) clay films on vertical and herizontal faces of
peds; few fine distinct very dark brown (10YR 2/2)
iron and manganese stains; light gray (10YR 7/1)
weathered lmestone fragments; 8 percent coarse
fragments; slight effervescence; mildly atkaline; clear
irregular boundary.

C1—18 io 24 inches; yellowish brown (10YR 5/4) loam;
common medium distinct light brownish gray (10YR
6/2} mottles; massive; firm; few roots; few fine very
dark brown (10YR 2/2) iron and manganese stains;
10 percent coarse fragments; strong effervescence;
moderately alkaline; diffuse smooth boundary.

C2—24 to 36 inches; vellowish brown (10YR 5/4) loam;
common medium distinct light brownish gray (10YR
8/2) and few medium faint yellowish brown (10YR
5/6) mottles; massive; firm; 10 percent coarse frag-
ments; strong effervescence; moderately atkaline;
diffuse smooth boundary.

C3—36 io 60 inches; yellowish brown (10YR 5/4) loam;
massive; firm; 10 percent coarse fragments; strong
effervescence; moderately alkaline.

Thickness of the solum ranges from 12 to 20 inches,
and depth to carbenates ranges from 12 to 18 inches.
The upper part of the solum is medium acid to neutral.

The A horizon has hue of 10YR, vaiue of 4, and
chroma of 2 or 3. The B horizon has hue of 10YR or
7.5YR, value of 3 to 5, and chroma of 3 to 6. It is clay
lcam or clay. Coarse fragments of mostly igneous and
limestone pebbles range from 2 to 10 percent by
volume. The C horizon has hue of 10YR or 2.5Y, value
of 5, and chroma of 3 or 4. It is loam or siit loam and is
mildly alkaline or moderately alkaline.

Linwood series

The Linwood series consists of deep, very poorly
drained, moderately permeable, organic soils in low lying
positions on terraces and uplands. These soils formed in
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organic material 16 to 51 inches thick over loamy miner-
al material. Slope is 0 to 2 percent.

Linwood soils are commonly adjacent to the Carlisle,
Montgomery, and Patton soils and are similar o the
Carlisle soils. Carlisle soils formed in a thicker organic
deposit. Montgomery and Patton soils formed in lacus-
trine sediment in slackwater basins,

Typical pedon of Linwood muck, about 4 miles north
of South Bloomfield, Harrison Township, T. 3 N., R. 22
W., 200 feet north and 1,250 feet east of the southwest
corner of sec. 22: _

Oal—0 to 12 inches; black (N 2/0) broken face and
rubbed sapric material; about 5 percent fiber, 1 per-
cent rubbed; strong medium granular structure; fri-
able; 30 percent mineral material; neutral; clear
smooth boundary.

0Oa2—12 to 19 inches; black (N 2/0) broken face and
rubbed sapric material; about 5 percent fiber, 1 per-
cent rubbed; moderate coarse angular and suban-
gular blocky structure; friable; 30 percent mineral
material; neutral; abrupt smooth boundary.

Oa3—19 to 31 inches; dark reddish brown (5YR 2/2)
broken face and rubbed sapric material; about 50
percent fiber, 4 percent rubbed; weak thick platy
laminations; friable; 2 percent woody fragments;
neutral; clear smooth boundary.

Oa4—31 to 45 inches; dark brown (7.5YR 3/2) broken
face and rubbed sapric material; 30 percent fiber, 2
percent rubbed; weak thick platy laminations; friabie;
1 percent woody fragments; neutral; abrupt smooth
boundary.

[1Cg—45 to 60 inches; dark gray (5Y 4/1) light silty clay
loam; massive; firm; strong effervescence; moder-
ately alkaline.

Depth to the liC horizon ranges from 16 to 51 inches. -

The solum ranges from strongly acid to neutral.

The surface tier has hue of 10YR, 2.5Y, or neutral;
value of 1 or 2; and chroma of 0 to 2. The subsurface
and bottom tiers have hue of 10YR to 5YR or neutral,
value of 2 or 3, and chroma of 0 to 3. The C horizon has
hue of 10YR to 5Y, value of 4 to 6, and chroma of 1 or
2. It is fine sandy loam to light silty clay loam and is
slightly acid to moderately alkaline.

Loudonville series

The Loudonville series consists of moderately deep,
well drained, moderately permeable soils on bedrock-
controlled uplands. These soils formed in glacial til and
residuumn from sandstone bedrock over sandstone bed-
rock. Slope ranges from 2 to 50 percent.

Loudonviile soils are commoniy adjacent to the Alex-
andria and Miamian soils and are similar to the Cana
Variant and Celina Variant soils. Alexandria, Cana Vari-
ant, Celina Variant, and Miamian soils have a higher
base saturation. Alexandria and Miamian soils are deep
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to bedrock. Cana Variant soils are underlain by rippable
acid shale bedrock, and Celina Variant soils are under-
lain by alkaline shale bedrock.

Typical pedon of Loudonville siit loam, 6 to 18 percent
slopes, about 3.8 miles northeast of Circleville, Washing-
ton Township, T. 11 N., R. 21 W,, 2,400 feet west of the
southwest corner of sec. 10:

A1—0 to 6 inches; dark grayish brown (10YR 4/2) silt
loam; moderate fine and medium granular structure;
very friable; many roots; 3 percent coarse frag-
ments; medium acid; abrupt wavy boundary.

B1—6 to 8 inches; yeilowish brown (10YR 5/4) silt loam;
moderate fine and medium subangular blocky struc-
ture; firm; common roots; thin very patchy brown
(7.5YR 4/4) clay films on vertical and horizontal
faces of peds; common fine very dark brown (10YR
2/2) iron and manganese stains; 5 percent coarse
fragments; medium acid; clear wavy boundary.

B21t—8 to 13 inches; brown (7.5YR 4/4) clay loam;
strong fine and medium subangular blocky structure;
firm; common roots; thin patchy yellowish brown
(10YR 5/4) clay films on vertical and horizontal
faces of peds; common fine very dark brown (10YR
2/2) iron and manganese stains; 8 percent coarse
fragments; very strongly acid; gradual wavy bound-
ary.

B22t—13 to 21 inches; brown (7.5YR 4/4) clay loam;
strong fine and medium subangular blocky structure;
firm; few roots; thin brown (10YR 5/3) clay films that
are continuous on vertical faces of peds and patchy
on horizontal faces; common fine very dark brown
(10YR 2/2) iron and manganese stains; 8 percent
coarse fragments; strongly acid; gradual wavy
boundary.

B23t—21 to 27 inches; brown (7.5YR 5/4) clay loam:
moderate medium subangular blocky structure; firm;
few roots; thin brown (7.5YR 5/4) clay films that are
continuous on vertical faces of peds and patchy on
horizontal faces; common fine very dark brown
(10YR 2/2) iron and manganese stains; 10 percent
coarse fragments; strongly acid; clear wavy bound-

ary.

B3t—27 to 34 inches; yellowish brown (10YR 5/4) chan-
nery clay loam; weak coarse subangular blocky
structure; firm; few roots; thin very patchy brown
(7.56YR 5/4) clay films on wvertical and horizontal
faces of peds; common fine very dark brown (10YR
2/2) iron and manganese stains; 20 percent coarse
fragments; strongly acid; abrupt wavy boundary.

lICr—34 to 38 inches; strong brown (7.5YR 5/6) and
yellowish brown (10YR 5/6) fractured sandstone
bedrock that has weathered loamy sand material in
fractures; massive; firm; few roots; 75 to 90 percent
coarse fragments; strongly acid; abrupt smooth
boundary.

IIR—38 inches; unweathered hard sandstone bedrock;
very few horizontal or vertical cracks.
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Thickness of the solum ranges from 20 to 35 inches,
and depth to bedrock ranges from 20 to 40 inches. If the
solum is not limed, reaction ranges from medium acid to
very strongly acid throughout.

The A horizon has hue of 10YR, value of 4 or 5, and
chroma of 1 to 4. The Bt horizon has hue of 7.5YR or
10YR, value of 4 or 5, and chroma of 4 to 6. I is clay
loam, silty clay lcam, or lcam or, in the lower part,
channery analogs of these textures. The C horizon has
hue of 7.5YR or 10YR, value of 4 or 5, and chroma of 4
o 6.

Medway series

The Medway series consists of deep, nearly level,
moderately permeable, moderately well drained soils on
flood plains. These soils formed in alluvium eroded
mainly from uplands and terraces. Slope is 0 to 2 per-
cent.

Medway soils are commonly adjacent to the Eel,
Genesee, Ross, and Shoals soils and are similar to the
Ross soils. Eel, Genesee, and Shoals soils have an
ochric epipedon. Genesee and Ross soils are better
drained and do not have mottles of low chroma above a
depth of 20 inches. Shoals soils are wetter and have
motiling immediately below the A horizon.

Typical pedon of Medway silt loam, occasionally
flooded, about 7 miles southeast of Circleville, Pickaway
Township, T. 10 N,, R. 21 W,, 2,885 feet south and 50
feet west of the northeast corner of sec. 12:

Ap—0 to 7 inches; very dark brown (10YR 2/2) silt loam;
weak fine and medium granular siructure; friable;
many roots; thin patchy black (10YR 2/1) organic
coatings on vertical and horizontal faces of peds; 1
percent coarse fragments; neutral; abrupt smooth
boundary. ,

A12-7 to 13 inches; black (10YR 2/1) silt loam; moder-
ate fine and medium subangular blocky structure;
friable; common roots; 1 percent coarse fragments;
neutral; clear wavy boundary.

A3—13 1o 18 inches; very dark grayish brown (10YR
3/2) silt loam; weak medium subangular blocky
structure; friable; few roots; thin patchy black (10YR
2/1) organic coatings on vertical faces of peds; 1
percent coarse fragments; neutral; clear wavy
boundary.

B21—18 to 24 inches; brown (10YR 4/3) loam; few
medium distinct yellowish brown (10YR 5/6) and
common medium distinct grayish brown (10YR 5/2)
mottles; weak medium and coarse subangular
blocky structure; friable; few roots; thin patchy very
dark grayish brown (10YR 3/2) organic coatings on
vertical faces of peds; few fine and medium very
dark brown (10YR 2/2) iron and manganese stains;
2 percent coarse fragments; neutral; clear wavy
boundary.

B22—24 to 31 inches; brown (10YR 5/3) loam; common
medium distinct yellowish brown (10YR 5/6) and
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many fine and medium faint grayish brown (10YR
5/2) mottles; weak medium subangular blocky struc-
ture; friable; few roots; thin patchy dark grayish
brown (10YR 4/2) organic coatings in old root chan-
nels; few fine very dark brown (10YR 2/2) iron and
manganese stains; 2 percent coarse fragments;
slightly acid; clear wavy boundary.

B23—31 to 38 inches; yellowish brown (10YR 5/4) loam;
few medium faint yellowish brown (10YR 5/6) and
common fine and medium distinct gray (10YR 6/1)
and grayish brown (10YR 5/2) mottles; weak coarse
subangular blocky siructure; friable; few roots; dark
grayish brown (10YR 4/2) coatings in old root chan-
nels; 4 percent coarse fragments; neutral; clear
wavy boundary.

C1--38 to 42 incheas; brown (10YR 4/3) sandy loam; few
fine faint dark yellowish brown (10YR 4/4) motiles;
massive; friable; 14 percent coarse fragments; slight
effervescence; mildly alkaline; clear smooth bound-

ary.

C2—42 to 50 inches; yellowish brown (10YR 5/6) clay
loam; few fine faint dark yellowish brown (10YR 4/4)
mottles; massive; friable; 14 percent coarse frag-
ments; slight effervescence; mildly alkaline; clear
smooth boundary.

C3—50 to 60 inches; grayish brown (10YR 5/2) gravelly
loam; common medium distinct yellowish brown
(10YR 5/6) motiles; massive; friable; 25 percent
coarse fragments; strong effervescence; moderately
alkatine.

Thickness of the solum ranges from 28 to 45 inches.
Thickness of the moilic epipedon ranges from 16 to 24
inches. Reaction of the solum ranges from slightly acid
to mildly alkaline.

The A horizon has hue of 10YR, value of 2 or 3, and
chroma of 1 to 3. The B horizon has hue of 10YR or
7.5YR, value of 4 or 5, and chroma of 2 to 4. It is silt
leam, loam, or silty clay loam. The C horizon is silt loam,
loam, sandy ioam, clay loam, silty clay loam, or sandy
clay loam. It has gravelly phases of these textures at a
depth of 48 inches or more in many pedons.

Miamian series

The Miamian series consists of deep, well drained,
soils on uplands. Permeability is moderately slow. These
soils formed in glacial till. The glacial till has a high
content of lime. Slope ranges from 0 to 50 percent.

Miamian soils are commonly adjacent to the Cana
Variant, Celina, Hennepin, Kendallville, Lewisburg, and
Loudonvilie soils and are similar to the Alexandria, Ken-
dallville, and Lewisburg soils. Alexandria soils have more
sandstone and shale coarse fragments throughout. They
formed in glacial till that has lower calcium carbonate
equivalent, and they have iliitic mineralogy. Cana Variant
and Loudonville soils have bedrock at a depth of 20 to
40 inches. Celina soils are on foot siopes and low knolls
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and have gray mottles in the argillic horizon. Hennepin
soils are on hillsides and valley sides and have a thinner
solum, Kendaliville soils are in areas influenced by gla-
cial outwash and formed in glacial outwash over glacial
till. Lewisburg soils are in a complex pattern with the
Miamian soils and have a thinner solum.

Typical pedon of Miamian silt loam from an area of
Miamian-Lewisburg sili loams, 2 to 6 percent slopes,
about 3.8 miles north-northeast of New Holland, Perry
Township, 100 feet northwest of intersection of State
Route 207, Crownover Mill Road, and Waterioo-New
Holland-Egypt Road, along Siate Reute 207, then 350
feet north:

Ap—0 to 9 inches; brown (10YR 4/3) sili loam; weak
fine and medium subangular blocky structure; friable;
many roots; 2 percent coarse fragments; neutral;
abrupt smooth boundary.

B1t—9 to 13 inches; brown {10YR 5/3) siity clay loam;
weak fine and medium subangular blocky structure;
firm; few roots; thin patchy dark brown (10YR 4/3)
clay films on vertical and horizontal faces of peds;
thin patchy pale brown (10YR 6/3) silt coatings on
vertical and horizontal faces of peds; 5 percent
coarse fragments; neutral; clear wavy boundary.

B21t—13 to 20 inches; yellowish brown (10YR 5/4) clay
loam; mederate fine and medium subangufar blocky
structure; firm; few roots; medium continuous dark
yellowish brown (10YR 4/4) clay films on horizontal
and vertical faces of peds; 8 percent coarse frag-
ments; slightly acid; clear wavy boundary.

B22t—20 to 28 inches; dark yellowish brown (10YR 4/4)
clay; moderate medium and coarse subangular
blocky structure; firm; few roots; medium paichy
dark brown (10YR 4/3) clay films on vertical and
horizontal faces of peds; 8 percent coarse frag-
ments; neutral; clear wavy boundary.

B3t—28 to 32 inches; yellowish brown (10YR 5/4) clay
loam; weak medium and coarse subangular blocky
structure; firm; few roots; dark brown (10YR 4/3)
ciay films that are thin patchy on horizontal faces of
peds and medium patchy on vertical faces; 10 per-
cent coarse fragments; slight effervescence; mildly
alkaline; clear wavy boundary.

C1—32 to 40 inches; yellowish brown (10YR 5/4) loam;
common medium distinct light gray (10YR 7/2) and
common fine faint yellowish brown (10YR 5/6) mot-
ties; massive; firm; 10 percent coarse fragments;
strong effervescence; moderately alkaline; clear
wavy boundary.

C2—40 to 60 inches; yellowish brown (10YR 5/4) loam;
common medium distinct light brownish gray (10YR
6/2) and commaon fine faint yeliowish brown (10YR
5/6) mottles; massive; firm; 10 percent coarse frag-
ments; strong effervescence; moderately alkaline.

Thickness of the solum ranges from 20 to 40 inches.
Depth to carbonates ranges from 18 to 36 inches. Con-
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tent of coarse fragments ranges from 0 to 3 percent by
volume in the A horizon, 3 to 10 percent in the B hori-
zon, and 5 to 10 percent in the C horizon. The solum
ranges from strongly acid to neutral in the upper part
and from slightly acid to mildly alkaline in the lower part.

The Ap horizon has hue of 10YR, value of 4 or 5, and
chroma of 2 or 3. it is silt loam or clay loam. The B
horizon has hue of 10YR or 7.5YR, value of 4 or 5, and
chroma of 3 or 4. It is heavy clay loam, silty clay ioam,
silty clay, or clay. The C horizon has hue of 10YR or
2.5Y, value of 4 or 5, and chroma of 2 to 4. it is loam or silt
ioam and is mildly alkaline or moderately alkaline.

Montgomery series

The Montgomery series consists of deep, very poorly
drained soils in flat or depressional areas in slackwater
basins. These soils formed in lacustrine deposits. Perme-
ability is slow or very slow. Siope is 0 to 2 percent.

Montgomery soils are commonly adjacent to the Car-
lisle, Patton, and Westland soils and are similar to the
Patton scils. Carlisle soils formed in deep organic depos-
its. Patton scils have less clay in the subsoil. Westland
soils are underlain by outwash sand and gravel.

Typical pedon of Monigomery silty clay foam, about 4
miles south-southwest of Circleville, Pickaway Township,
T. 3 N, R. 22 W., 3,150 feet north and 500 feet west of
the southeast corner of sec. 5: :

Ap—0 to 8 inches; black (10YR 2/1) silty clay loam;
weak fine and medium subangular blocky structure;
firm; common fine roots; slightly acid; abrupt smooth
boundary. _

A12—8 to 16 inches; black (10YR 2/1) silty clay ioam;
moderate medium subangular biocky structure; firm;
few fine roots; common medium very dark brown
(10YR 2/2) iron and manganese nodules; slightly
acid; clear wavy boundary.

B21g—16 to 26 inches; dark gray (10YR 4/1) silty clay;
many medium distinct yellowish brown (10YR 5/4
and 5/6) mottles; moderate medium prismatic struc-
ture parting to moderate medium and coarse angular
biocky; firm; few fine roots; medium patchy very dark
gray (10YR 3/1) organic coatings on vertical faces
of peds; few fine very dark brown (10YR 2/2) iron
and manganese nodules; neutral; clear wavy bound-
ary.

B22g—26 to 33 inches; dark gray (5Y 4/1) silty clay;
many medium prominent yellowish brown (10YR
5/6) mottles; moderate medium prismatic structure
parting to weak coarse angular biocky; firm; medium
very patchy very dark gray (10YR 3/1) organic coat-
ings on vertical faces of peds; few fine very dark
brown (10YR 2/2) iron and manganese nodules;
neutiral; clear wavy boundary.

B3g-—33 to 40 inches; dark gray (5Y 4/1) silty clay; few
medium prominent yellowish brown (10YR 5/6) mot-
tles; weak coarse angular blocky structure; firm; thin
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very patchy very dark gray (10YR 3/1) organic coat-
ings on vertical faces of peds; common fine very
dark brown (10YR 2/2) iron and manganese nod-
uies; very dark gray (N 3/0) krotovinas; slight ef-
fervescence; mildly alkaling; abrupt smooth bound-
ary.

C1g—40 to 47 inches; grayish brown {2.5Y 5/2) silty
clay, common fine distinct light yellowish brown
(2.6Y 6/4) mottles; massive; firm; very dark gray (N
3/0) krotovinas; few medium white (10YR 8/2)
weathered limestone fragments; slight efferves-
cence; moderately alkaline; abrupt smooth bound-

ary.

C2g—47 to 55 inches; grayish brown (2.5Y 5/2) silty
clay; few fine faint gray (2.5Y 5/1) mottles; massive;
firm; few fine white (10YR 8/2) weathered limestone
fragments; strong effervescence; moderately alka-
line; clear smooth boundary.

C3g—55 to 66 inches; grayish brown (2.5Y 5/2) silty
clay; few fine faint gray (10YR 5/1) mottles; mas-
sive; firm; strong effervescence; moderately alkaline.

Thickness of the solum and depth to free carbonates
is typically 30 to 42 inches and ranges from 26 to 48
inches. Thickness of the mollic epipedon ranges from 10
to 20 inches.

The Ap or A1 horizon commonly has hue of 10YR,
value of 2 or 3, and chroma of 0 to 2. The B2 horizon
commonly has hue of 10YR to 5Y, value of 4 to 6, and
chroma of 1 or 2. it is silty clay loam or silty clay and is
neutral or mildly alkaline. The C horizon has hue of
10YR to 5Y, value of 5 or 6, and chroma of 2 or less. It
is dominantly clay, silty clay, siity clay loam, or silt loam
and is mildly alkaline or moderately alkaline.

Ockley series

The Ockley series consists of deep, well drained soils
on stream {ferraces and outwash plains. These soils
formed in silty and loamy glacial outwash or loess over
sfratified sand and gravel. Permeability is moderate in
the subsoil and very rapid in the substraium. Slope
ranges from 0 to 6 percent.

Ockley soils are commonly adjacent to the Eldean,
Princeton, and Warsaw soils and are similar to the
Eldean and Princeton soils. Eldean and Warsaw soils
have less depth to stratified sand and gravel, and Eidean
soils have a higher clay content in the argillic horizon.
Warsaw soils also have a mollic epipedon. Princeton
soils have more sand and less silt and clay in the subsoil
and do not have coarse fragments in the solum.

Typical pedon of Ockiey silt ioam, 0 to 2 percent
slopes, about 5 miles south of Circleville, Pickaway
Township, T. 3 N.,, R. 22 W., 2,620 feet west and 400
faat south of the northeast corner of sec. 8:

Ap—0 to 9 inches; dark brown (10YR 4/3) silt loam;
weak fine granular structure; friable; common
medium roots; slightly acid; abrupt smooth boundary.
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B1-9 to 13 inches; brown (7.5YR 4/4) and dark brown
(10YR 4/3) sili loam; weak medium subangular
blocky structure; friable; few fine roots; slightly acid;
clear wavy boundary.

iIB21t—13 to 18 inches; dark brown (7.5YR 4/4) loam;
moderate fine and medium subangular blocky struc-
ture; firm; few fine roots; thin patchy dark yellowish
brown (10YR 4/4) clay films on vertical and horizon-
tal faces of peds; 2 percent pebbles; medium acid;
clear wavy boundary.

HB22t—18 to 23 inches; brown (7.5YR 4/4) light clay
loam; moderate medium subangular blocky struc-
ture; firm; few fine roots; medium patchy dark yel-
lowish brown (10YR 4/4) clay films on vertical and
horizontai faces of peds; 3 percent pebhles; strongly
acid; clear wavy houndary.

[1B23t—23 10 30 inches; strong brown (7.5YR 5/6) clay
loam; moderate fine and medium subangular blocky
structure; firm; few fine roots; medium patchy dark
yeliowish brown (10YR 4/4) clay films on vertical
and horizontal faces of peds; 5 percent pebbles;
medium acid; clear wavy boundary.

11B24t—30 to 36 inches; strong brown {7.5YR 5/86) clay
loam; moderate fine and medium subangular blocky
structure; firm; few fine roots; medium patchy dark
yellowish brown (10YR 4/4) clay fiims on vertical
and horizontal faces of peds; 8 percent coarse frag-
ments; strongly acid; clear wavy boundary.

1B25t—36 to 40 inches; strong brown (7.5YR 5/6) sandy
clay loam; moderate fine and medium subangular
blocky structure; firm; few fine roots; medium patchy
dark yellowish brown (10YR 4/4) clay films on verti-
cal and horizontal faces of peds; 10 percent coarse
fragments; strongly acid; clear wavy boundary.

IB31—40 to 45 inches; brown (7.5YR 4/4) gravelly
sandy clay loam; weak fine subangular blocky struc-
ture; firm; medium patchy dark yellowish brown
(10YR 4/4) clay films on veriical and horizontal
faces of peds; 20 percent coarse fragments;
medium acid; clear wavy boundary.

1IB32t—45 to 52 inches; dark brown (7.5YR 4/4) gravelly
sandy clay loam; weak medium and coarse suban-
gular blocky structure; firm; medium patchy very
dark grayish brown (10YR 3/2) clay films on vertical
and horizontal faces of peds; common white (10YR
8/2) weathered limestone fragments; 25 percent
coarse fragments; neutral; clear wavy boundary,

[IC1—52 to 60 inches; pale brown (10YR 6/3) gravelly
loamy sand; single grain; loose; 35 percent gravel;
slight effervescence; mildly alkaline; clear wavy
boundary.

NIC2—60 to 66 inches; brown (10YR 5/3) gravelly sand;
single grain; loose; 45 percent gravel; strong ef-
fervescence; moderately alkaline.

Thickness of the solum and depth to carbonates range
from 40 to 60 inches. Thickness of the silty mantie
ranges from O to 20 inches.
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The Ap horizon has hue of 10YR, value of 4, and
chroma of 3 to 6. It is dominantly silt loam, but is loam in
some pedons. The B2 horizon has hue of 10YR to 5YR,
value of 4 or 5, and chroma of 4 fo 6. It is loam, clay
loam, or silty clay loam in the upper part and gravelly
sandy clay loam, gravelly clay loam, sandy loam, sandy
clay loam, or clay loam in the lower part. The B2 horizon
is slightly acid to strongly acid. The C horizon has hue of
10YR, value of 4 to 6, and chroma of 3 or 4. It is loamy
sand or sand and gravelly analogs of these textures.

Patton series

The Patton series consisis of deep, poorly drained,
moderately permeabie soils in depressional areas on
stream terraces and in upland basins. These soils
formed in lacustrine deposits. Slope is 0 to 2 percent.

Patton soils are commonly adjacent to the Carlisie,
Henshaw, Montgomery, and Westland soils and are simi-
lar to the Montgomery soils. Carlisle soils formed in
deeper organic deposits. Henshaw soils are better
drained and on slightly higher positions. They have an
ochric epipedon. Montgomery soils have more clay in the
subsoil. Westland soils are underlain by outwash sand
and gravel.

Typical pedon of Patton silty clay loam, about 2.6
miles west of Adelphi, Salt Creek Township, T. 11 N., R.

20 W., 650 feet north and 50 feet east of the southwest -

corner of sec. 34:

Ap—0 to 9 inches; black (10YR 2/1) silty clay loam;
moderate medium and coarse granular structure; fri-
able; common roots; neutral; abrupt smooth bound-
ary.

A3—8 to 14 inches; very dark gray (10YR 3/1) silty clay
loam; moderate fine and medium subangular blocky
structure; firm; few roots; few fine yellowish brown
(10YR 5/8) iron and manganese stains; neutral;
clear wavy boundary.

B2ig—14 to 22 inches; dark gray (10YR 4/1) silty clay
loam; common medium prominent light brownish
gray (2.5Y 6/2) and olive yellow (2.5Y 6/6) mottles;
moderate medium and coarse subangular blocky
structure; firm; few roots; medium patchy very dark
gray (10YR 3/1) organic coatings on vertical and
horizontal faces of peds; common fine black {(10YR
2/1) iron and manganese stains; neutral; clear wavy
boundary.

B22g—22 to 32 inches; gray (10YR 5/1) silty clay loam;
many coarse distinct yellowish brown (10YR 5/6)
mottles; weak medium prismatic structure parting to
moderate medium subangular biocky; firm; few
roots; medium patchy very dark gray (10YR 3/1)
organic coatings on vertical faces of peds; common
fine black (10YR 2/1) iron and manganese stains;
mildly alkaline; clear wavy boundary.

B3g—32 to 37 inches; gray (10YR 5/1) silty clay loam;
common medium distinct yellowish brown (10YR
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5/6) mottles; weak medium prismatic structure part-
ing to moderate fine and medium subangular blocky;
firm; common fine (10YR 2/1) iron and manganese
stains; siight effervescence; mildly alkaline; clear
wavy boundary.

Clg—37 to 43 inches; gray (N 5/0) silt loam; many
medium prominent yellowish brown (10YR 5/8) mot-
tles; massive; firm; slight effervescence; mildly alka-
line; gradual wavy boundary.

C2g—43 to 52 inches; dark gray (5Y 4/1) silty clay loam;
common medium distinct yelfowish brown (10YR
5/4) mottles; massive; firm; strong effervescence;
moderately alkaline; gradual smooth boundary.

C3g—52 to 62 inches; gray {5Y 5/1) silt loam; few
medium distinct light yellowish brown (2.5Y 6/4)
mottles; massive; firm; strong effervescence; moder-
ately alkaline. :

Thickness of the solum is typicaily 30 to 42 inches and
ranges from 24 to 42 inches.

The A horizon has hue of 10YR, value of 2 or 3, and
chroma of 1 or 2. It is neutral or slightly acid. The Bg
horizon has hue of 10YR to 5Y, value of 4 to 6, and
chroma of 1 or 2. It is siity clay loam or silt ioam and has’
thin subhorizons of silty clay or clay. The Bg horizon is
slightly acid to mildly alkaline. The C horizon has hue of
10YR to 5Y or neutral, value of 4 to 6, and chroma of 0
1o 3. 1t is silty clay loam or silt loam and is mildly alkaline
or moderately alkaline.

Princeton series

The Princeton series consists of deep, well drained,
moderately permeable, hummocky soils on outwash ter-
races and till plains. These soils formed in sandy and
loamy eolian deposits. Slope ranges from 2 to 12 per-
cent.

Princeton soils are commonly adjacent to the Eldean,
Ockiey, and Warsaw soils and are similar to the Ockley
soils. Eldean, Ockley, and Warsaw soils contain coarse
fragments in the lower part of the subsoil and have less
sand in the subsoil. They are underlain by outwash sand
and gravel. Also, Eldean soils have a mollic epipedon.

Typical pedon of Princeton sandy loam, 6 to 12 per-
cent slopes, 1.2 miles west-southwest of South Bloom-
field, Harrison Township, T. 2 N, R. 22 W., 600 feet
south and 1,000 feet west of the northeast corner of
sec. 16:

Ap—0 to 7 inches; brown (10YR 4/3) sandy loam; weak
fine granular structure; very friable; many roots; neu-
tral; abrupt smooth boundary.

B1—7 to 11 inches; dark yellowish brown (10YR 4/4)
sandy loam; weak thin platy structure parting to
moderate fine granular; very friable; common roots;
brown (10YR 5/3) coatings; medium acid; clear
smooth boundary.

B21t—11 to 19 inches; brown (7.5YR 4/4) sandy clay
loam; weak fine and medium subangular blocky
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structure; firm; common roots; thin very patchy dark
brown (7.5YR 3/2) clay films on vertical and hori-
zontal faces of peds and bridging of sand grains;
few fine very dark brown (10YR 2/2) iron and man-
ganese stains; strongly acid; clear wavy boundary.

B22t—19 to 32 inches; strong brown (7.5YR 5/6) sandy
clay loam; moderate medium subangular blocky
structure; firm; few roots; dark brown {7.5YR 4/4)
thin patchy clay films on vertical faces of peds and
thin very patchy on horizontal faces and bridging
between sand grains; few fine very dark brown
(10YR 2/2) iron and manganese stains; medium
acid; gradual wavy boundary.

B23t—32 io 44 inches; strong brown (7.5YR 5/6) sandy
clay loam; moderate medium and coarse subanguiar
blocky structure; firm; few roots; thin patchy dark
brown (7.5YR 4/4} clay films on faces of peds; few
fine very dark brown (10YR 2/2) iron and manga-
nese stains; medium acid; clear wavy boundary.

B3—44 1o 55 inches; brown (7.5YR 4/4} sandy loam;
weak coarse subangular blocky structure; friable;
medium acid; clear wavy boundary.

C—55 to 65 inches; brown (10YR 4/3} loamy sand;
single grain; loose; slightly acid.

Thickness of the solum ranges from 40 to 60 inches.

The Ap horizon has hue of 10YR, value of 4 or 5, and
chroma of 2 to 4. it is dominantly sandy ioam but is fine
sandy loam or loam in some pedons. The B horizon has
hue of 5YR to 10YR, value of 4 or 5, and chroma of 4 to
6. it is mainly sandy clay loam hut ranges to loam, light
clay loam, or sandy loam. The B horizon is dominantly
medium acid or strongly acid but ranges to very strongly
acid in some pedons. The C horizon has hue of 10YR,
value of 4 or 5, and chroma of 3 to 6. it is mainly loamy
sand or sandy loam and gravelly analogs of these tex-
tures. The C horizon is slightly acid to moderately alka-
line.

Rodman series

The Rodman series consists of deep, excessively
drained soils. These soils are on side siopes of outwash
plains and on kames, eskers, and high stream terraces
formed in glacial outwash. Permeability is moderately
rapid in the subsoil and very rapid in the substratum.
Slope ranges from 4 to 35 percent.

Free carbonates in the B horizon of the Rodman soils
in Pickaway County are not within the defined range of
the Rodman series. This difference, however, does not
aiter the use or behavior of the soils.

Rodman soils are commonly adjacent to the Casco
and Eldean scils and are similar o the Casco soils.
Casco and Eldean soils have a thicker solum, have more
clay in the subsoil, and do not have a mollic epipedon.

Typical pedon of Rodman gravelly sandy loam, 4 to 12
percent slopes, about 3 miles southwest of Circleville,
Wayne Township, 1.5 miles northeast of the intersection
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of State Road 104 and Circleville Westfali Road, along
Circleville Westfall Road, then 190 {feet west:

A11—0 to 4 inches; very dark grayish brown (10YR 3/2)
gravelly sandy ioam; weak fine granuiar structure;
friable; many roots; 15 percent coarse fragments;
slight effervescence; mildly alkaline; clear wavy
boundary.

A12—4 10 7 inches; very dark brown (10YR 2/2) gravelly
sandy loam; moderate fine granular structure; friable;
many roots; 30 percent coarse fragments; slight ef-
fervescence; mildly alkaline; clear wavy boundary.

B2—7 to 14 inches; brown (10YR 4/3) gravelly coarse
sandy loam; moderate fine granular structure; friable;
common roots; 45 percent coarse fragments; strong
effervescence; moderately alkaline; clear wavy
boundary.

C1—14 {o 24 inches; brown (10YR 5/3) gravelly coarse
sand; single grain; loose; few roots; 35 percent
coarse fragments,; strong effervescence; moderately
atkaline; clear wavy boundary.

C2—24 to 60 inches; brown (10YR 5/3) gravelly coarse
sand; single grain; loose; few roots; 20 percent
coarse fragments; strong effervescence; moderately
alkaline.

Thickness of the solum ranges from B8 to 15 inches.
The A horizon has hue of 10YR, value of 2 or 3, and

chroma of 1 or 2. It is dominantly gravelly loam or grav-

elly sandy loam but is loam or sandy loam in some
pedons. The B horizon has hue of 10YR or 7.5YR, value
of 3 to 5, and chroma of 3 or 4. It is gravelly or very
gravelly loam or coarse sandy loam and is neutral to
moderately alkaline. The C horizon is gravelly coarse
sand or gravelly loamy sand.

Ross series

The Ross series consists of deep, well drained, mod-
erately permeable scils on flood plains. These soils
formed in alluvium ercded mainly from uplands and ter-
races and are occasionally flooded. Slope is 0 to 2
percent.

Ross scils are commonly adjacent to the Geneses,
Medway, and Stonelick soils and are simitar io the
Warsaw and Wea soils. Genesee and Stonelick soils
have an ochric epipedon and Stonelick soils formed in
coarser textured alluvium. Medway soils are in slightly
lower positions and are wetter. Warsaw and Wea soils
are on stream terraces and cutwash plains and have an
argillic horizon.

Typical pedon of Ross loam, occasionally flooded,
about 1 mile south of Fox, Jackson Township, 3,650 feet
south of the intersection of Circleville-Florence Chapel
Road and State Route 104, along State Route 104, then
200 feet west:

Ap—0 to 9 inches; black (10YR 2/1) loam; weak fine
and medium granular structure; very friable; many
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roots; 2 percent coarse fragmentis; mildly alkaline;
abrupt smooth boundary.

A12—8 to 20 inches; black (10YR 2/1} loam; moderate
fine and medium subangular blocky structure; friable;
common roots; 2 percent coarse fragments; mildly
alkaline; gradual smooth boundary.

A13—20 to 31 inches; very dark brown (10YR 2/2) loam;
moderate fine and medium subangular blocky struc-
ture, friable; few roots; 2 percent coarse fragments;
mildly alkaline; clear wavy boundary.

B2—31 to 38 inches; dark brown (10YR 4/3) loam; mod-
erate fine and medium subangular blocky structure;
friable; few roots; common very dark brown (10YR
2/2) organic coatings on vertical and horizontal
faces of peds and in old root and worm channels; 2
percent coarse fragments; slight effervescence;
mildly aikaline; clear wavy boundary.

C1—38 to 50 inches; brown (10YR 4/3) and dark yeliow-
ish brown (10YR 4/4) loam; massive; friable; 5 per-
cent coarse fragments; strong effervescence; mod-
erately alkaline; clear wavy boundary.

C2--50 to 60 inches; brown (10YR 4/3) very gravelly
sandy clay loam; massive; friable; 60 percent coarse
fragments; strong seffervescence; moderately alka-
line.

The A horizon has hue of 10YR, value of 2 or 3, and
chroma of 1 to 3. It is loam or siit ioam. Some pedons
have an overwash of sediment that has hue of 10YR,
value of 4 or 5, and chroma of 2 or 3. The B horizon has
hue of 10YR and value and chroma of 3 or 4. it is silt
loam or loam. The B horizon is dominantly slightly acid
to mildly afkaline but is moderately alkaline in some
pedons. The C horizon has hue of 10YR and value and
chroma of 3 or 4. it is loam, sandy loam, sandy clay
loam, or sand and has gravelly or very gravelly analogs
of these textures below a depth of 50 inches.

Shoals series

The Shoals series consists of deep, moderately per-
meable, somewhat poorly drained soils on flood plains.
These soils formed in alluvium eroded mainly from up-
lands and terraces. They are occasionally flooded. Slope
is 0 to 2 percent.

Shoals soils are commonly adjacent to the Algiers,
Eel, Genesee, Medway, and Sloan soils. Algiers soils
formed in recent alluvium over a buried soil. Eel and
Genesee soils are better drained, on slightly higher posi-
tions, and do not have mottles immediately under the A
horizon. Medway and Sloan soils have a moliic epipe-
don. Sioan soils are wetter and in depressions.

Typical pedon of Shoals silt loam, occasionally floded,
about 1.5 miles southwest of South Bloomfield, Harrison
Township, T. 2 N., B. 22 W., about 550 feet north and
1,150 feet west of the southeast corner of sec. 16:

A11—0 to 3 inches; very dark grayish brown (10YR 3/2)
silt loam; moderate fine and medium granular struc-
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ture; friable; many roots; slightly acid; abrupt smooth
boundary. ‘

A12—3 1o 10 inches; dark grayish brown (10YR 4/2) silt
loam; few fine faint yellowish brown (10YR 5/4) mot-
tles; moderate fine and medium granular structure;
friable; many roots; slightly acid; abrupt smooth
boundary.

B1—10 to 16 inches; yellowish brown (10YR 5/4) silt
loam; common medium distinct light brownish gray
(10YR 6/2) mottles; moderate medium granular
structure; friable; common roots; 2 percent coarse
fragments; neutral; clear smooth boundary.

B21—16 to 23 inches; grayish brown (10YR 5/2) silt
loam; many medium distinct brown (7.5YR 4/4) and
few medium distinct yellowish brown (10YR 5/6)
mottles; weak medium subangular blocky structure
parting to moderate fine and medium granular; fri-
able; common roots; common very dark brown
(10YR 2/2) iron and manganese stains; .5 percent
coarse fragments; neutral; gradual smooth boundary.

B22—23 to 34 inches; grayish brown (10YR 5/2) silt
loam; many medium distinct yellowish brown (10YR
5/6) and few medium prominent strong brown
(7.5YR 5/8) mottles; weak thick platy structure part-
ing to weak medium and coarse subangular blocky;
friable; few roots; common very dark brown (10YR
2/2) iron and manganese stains; 8 percent coarse
fragments; mildly alkaline; clear wavy boundary.

C1—34 to 46 inches; brown (10YR 5/3) loam; many
medium distinct gray (10YR 6/1) and common
medium distinct strong brown (7.5YR 5/8) mottles;
massive; friable; few roots; 12 percent coarse frag-
ments; slight effervescence; mildly alkaline; clear
wavy boundary.

C2—46 to 80 inches; dark gray (10YR 4/1) loam; many
medium distinct light brownish gray (10YR 6/2) and
common medium prominent strong brown (7.5YR
5/6) mottles; massive; friable; 14 percent coarse
fragments; strong effervescence; moderately alka-
line.

Thickness of the solum ranges from 24 to 40 inches.
The solum is slightly acid to mildly alkaline throughout.

The A1 horizon has hue of 10YR, value of 3 to 5, and
chroma of 2. The B horizon has hue of 10YR or 2.5Y,
value of 4 to 6, and chroma of 2 to 4. It is dominantly silt
loam or loam but has thin subhorizons of sandy ioam,
light silty clay loam, and clay loam. The C horizon typi-
cally has hue of 10YR or 2.5Y, value of 4 to 6, and
chroma of 1 to 3. It is loam, silt loam, or sandy loam and
has gravelly analogs in some pedons. Sand and gravel
are commonly befow a depth of 60 to 96 inches.

Sleeth series

The Sleeth series consists of deep, somewhat poorly
drained soils. These soils are on stream terraces and
outwash plains. They formed in silty or loamy glacial
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outwash or loess over stratified sand and gravel. Perme-
ability is moderate in the subsoil and very rapid in the
substratum. Slope is 0 to 2 percent.

Sleeth soils are commonly adjacent to the Henshaw,
Thackery, and Westland soils. Henshaw soils formed in
medium texiured and moderately fine textured alluvium
and lacustrine sediment. Thackery soils are betier
drained and are in slightly higher positions. They do not
have motiles of low chroma immediately under the A
horizon. Westland soils are weiter and are in depres-
sions and along waterways. They have a mollic epipe-
don.

Typical pedon of Sieeth silt loam, 0 to 2 percent
slopes, about 1 mile north of South Bloomfield, Harrison
Township, T. 3 N., R. 22 W, 3,825 fest south and 2,375
feet west of the northeast corner of sec. 3:

Ap—0 to 10 inches; dark brown (10YR 4/3) silt loam;
weak fine and medium granular structure; friable;
common fine roots; slightly acid; abrupt smooth
boundary.

B1t—10 to 14 inches; yellowish brown {(10YR 5/4) icam;
few medium distinct strong brown (7.5YR 5/8) and
common fine distinct grayish brown (10YR 5/2} and
yellowish brown (10YR 5/8) mottles; weak medium
subanguiar blocky structure; firm; few fine roots;
grayish brown (10YR 5/2} continuous coatings on
faces of peds and thin patchy clay films on vertical
faces of peds; common fine and medium black
(10YR 2/1) iron and manganese nodules and stains;
2 percent pebbles; medium acid; clear wavy bound-

ary.

B21t—14 to 20 inches; brown (10YR 5/3) loam;
common medium faint grayish brown (10YR 5/2),
common fine faint yellowish brown (10YR 5/4), and
few medium prominent strong brown (7.5YR 5/6)
mottles; moderate medium subanguiar blocky struc-
ture; firm; few fine roots; grayish brown (10YR 5/2)
continuous coatings and thin patchy clay films on
faces of peds; few fine black (10YR 2/1) iron and
manganese nodules and stains; 4 percent pebbles;
medium acid; clear wavy boundary.

B22t—20 to 27 inches; brown (10YR 4/3) clay loam;
common fine faint yellowish brown (10YR 5/4), and
common medium faint brown (7.5YR 4/4) and gray-
ish brown (10YR 5/2) mottles; moderate medium
subangular blocky structure; firm; few fine roots;
grayish brown (10YR 5/2) continuous coatings and
thin patchy clay fiims on vertical and horizontal
faces of peds; few fine black (10YR 2/1) iron and
manganese nodules and stains; 5 percent pebbles;
medium acid; clear wavy boundary.

B23t—27 1o 36 inches; yellowish brown (10YR 5/4) clay
loam; common medium distinct grayish brown (10YR
5/2) and common medium faint yellowish brown
(10YR 5/6) mottles; moderate medium and coarse
subanguiar biocky structure; firm; few fine roots;
thick patchy grayish brown (10YR 5/2) clay films on
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vertical and horizontal faces of peds; 6 percent peb-
bles; slightly acid; clear wavy boundary.

B24t—36 to 41 inches; yeilowish brown (10YR 5/4) clay
loam; few fine distinct grayish brown (10YR 5/2) and
few fine faint yellowish brown {10YR 5/6) motties;
moderate medium and coarse subangular blocky
structure; firm; thin patchy grayish brown (10YR 5/2)
clay films on vertical and horizontal faces of peds;
few fine very dark grayish brown {10YR 3/2) iron
and manganese stains; 4 percent pebbles; neutral;
clear wavy boundary.

B3t—41 to 48 inches; brown (10YR 5/3) sandy clay
loam; common coarse distinct yellowish brown
(10YR 5/6) motties; weak coarse subangular blocky
structure; firm; very patchy grayish brown (10YR
5/2) clay films on vertical and horizontal faces of
peds; 6 percent pebbles; slight effervescence; mildly
alkaline; abrupt wavy boundary.

C1—48 to 53 inches; brown (10YR 5/3) loamy sand;
many medium faint light brownish gray (10YR 6/2)
and common fine distinct dark yellowish brown
(10YR 3/4) motties; single grain; loose; 4 percent
pebbles; strong effervescence; moderately alkaline;
clear wavy boundary.

C2—53 to 60 inches; brown (10YR 5/3) sand; few fine
distinct yellowish brown (10YR 5/6) mottles; single
grain; loose; 7 percent pebbles; strong efferves-
cence; moderately alkaline; clear wavy boundary.

Thickness of the solum and depth to free carbonates
range from 40 to 60 inches. :

The Ap horizon has hue of 10YR, value of 4, and
chroma of 2 or 3. it is dominantly silt loam but is loam in
some pedons. The B2 horizon has hue of 10YR or 2.5Y,
value of 4 to 6, and chroma of 2 to 4. It is mainly clay
loam but has subhorizons of loam or sandy loam and the
gravelly analogs of these textures in the lower part. Thé
B2 horizon has 0 to 20 percent coarse fragments by
volume. It is medium acid to neutral and generally be-
comes less acid as depth increases. The C horizon has
hue of 10YR, value of 4 or 5, and chroma of 3 to 6. It is
loamy sand, sand, gravelly loamy sand, or gravelly sand
and is mildly alkafine or moderately alkaline.

Sloan series

The Sioan series consists of deep, very poorly drained
soils on flood plains. These soils formed in alluvium
eroded mainly from uplands and terraces. They are oc-
casionally flooded. Permeability is moderate or moder-
ately slow. Slope is 0 to 2 percent.

Sloan soils are commonly adjacent to the Algiers, Eel,
Genesee, and Shoals soils and are similar to the West-
land soils. Algiers, Eel, Genesee, and Shoals soils have
an ochric epipedon, ‘are better drained, and have less
gray color in the subsoil. Westland soils are on stream
terraces and outwash plains. They have an argillic hori-
zon and a regular decrease in organic matter content as
depth increases.
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Typical pedon of Sloan silt loam, occasionally flooded,
about 3.5 miles southeast of Williamsport, Deer Creek
Township, 2,200 feet south of the intersection of Rector
Road and State Route 138, along Rector Road, then 50
feet west:

A11—0 to 11 inches; very dark gray (10YR 3/1) silt
loam; moderate fine and medium granular structure;
friable; many roots; 2 percent coarse fragments;
mildly atkaline; clear smooth boundary.

A12—11 to 16 inches; very dark gray (10YR 3/1) silt
loam; weak coarse prismatic structure parting to
weak medium and coarse anguiar blocky; friable;
common roots; 2 percent coarse fragments; mildly
alkaline; clear wavy boundary.

Blg—16 to 25 inches; dark gray (10YR 4/1) loam;
common fine distinct dark yeliowish brown (10YR
4/4) motties; weak coarse prismatic structure part-
ing to weak medium angular blocky; friable; few
roots; 2 percent coarse fragments; slight efferves-
cence; mildly alkaline; gradual wavy boundary.

B2g—25 to 30 inches; gray (10YR 5/1) loam; common
medium distinct dark yellowish brown (10YR 4/4)
mottles; weak mediurn and coarse angular blocky
structure; friable; few roots; brown (7.5YR 4/4) iron
and manganese rinds; 5 percent coarse fragments;
slight effervescence; mildly alkaline; gradual wavy
boundary.

B3g—30 to 42 inches; dark gray (10YR 4/1) loam;
common medium distinct dark yellowish - brown
(10YR 4/4) motiles; weak medium and coarse angu-
lar blocky structure; friable; few roots; brown (7.5YR
4/4) iron and manganese rinds; 5 percent coarse
fragments; strong effervescence; moderately alka-
line; gradual wavy boundary.

Cg—42 to 60 inches; grayish brown (10YR 5/2) gravelly
sandy loam; common fine faint gray (10YR 6/1) and
common fine distinct yellowish brown (10YR 5/4)
mottles; massive; friable; 20 percent coarse frag-
ments; strong effervescence; moderately alkaline.

Thickness of the solum ranges from 30 to 60 inches.

The A horizon has hue of 10YR, 2.5Y, or neutral; value
of 2 or 3; and chroma of 0 to 2. it is 10 to 18 inches
thick. The B horizon has hue of 10YR to 5Y, value of 4
or 5, and chroma of 1 or 2. It is dominantly silty clay
ioam, clay ioam, or foam but has subhorizons of sandy
loam in some pedons. The B horizon is neutral to moder-
ately alkaline. The C horizon is commonly stratified
sandy loam, loam, or silty clay loam and the gravelly
analogs of these textures.

Stonelick series

The Stonelick series consists of deep, well drained
solls on flood plains. These soils formed in stratified
calcareous alluvium. Permeability is moderately rapid.
Slope is 0 to 2 percent.
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Stonelick soils are commonly adjacent to the Eel,
Genesee, and Ross soils and are similar to the Genesee
soils. Eel soils are wetter and have motties closer to the
soil surface. Genesee soils have more clay and silt and
less sand between a depth of 10 and 40 inches. Ross
soils have a mollic epidedon.

Typical pedon of Sionelick sandy loam, about 1.5
miles west-northwest of Leistville, Pickaway Township, T.
10 N., R. 21 W,, 1,500 feet north and 1,450 feet east of
the southeast corner of sec. 11.

Ap—o0 to 6 inches; brown (10YR 4/3) sandy loam; weak
fine granular structure; very friable; many roots; 2
percent coarse fragments; slight effervescence;
mildly atkaline; abrupt smooth boundary.

C1—6 to 12 inches; brown (10YR 4/3) sandy loam;
weak medium subangular blocky structure; very fri-
able; common roots; 2 percent coarse fragments;
slight effervescence; mildly alkaline; gradual wavy
boundary.

C2—12 to 20 inches; brown (10YR 5/3) sandy loam;
weak coarse subangular blocky structure; very fri-
able; few roots; 2 percent coarse fragments; slight
effervescence; mildly alkaline; abrupt smooth bound-

ary.

C3—20 to 25 inches; brown {(10YR 5/3) gravelly loamy
sand; single grain; loose; few roots; 20 percent
coarse fragments; slight effervescence; mildly alka-
line; abrupt smooth boundary.

C4—25 to 32 inches; brown (10YR 4/3) sandy loam;
massive; very friable; few roots; 8 percent coarse
fragments; strong effervescence; moderately alka-
fine; clear wavy boundary.

C5—32 to 40 inches; brown (10YR 5/3) loamy sand;
single grain; loose; few roots; 8 percent coarse frag-
ments; strong effervescence; moderately alkaline;
clear wavy boundary,

C6—40 to 45 inches; brown (10YR 4/3) loamy sand:
single grain; loose; few roots; 5 percent coarse frag-
ments; strong effervescence; moderately alkaline;
clear wavy boundary. :

C7—45 to 60 inches; brown (10YR 4/3) and pale brown
(10YR 6/3) gravelly loamy sand; single grain; loose;
45 percent coarse fragments; strong effervescence;
moderately alkaline.

The Ap horizon has hue of 10YR, value of 4 or 5, and
chroma of 2 to 4. The C horizon has hue of 10YR or
7.5YR, value of 4 to 6, and chroma of 2 to 4. it is
stratified loam, sandy loam, or loamy sand and has grav-
eily analogs of these textures mainly below a depth of
40 inches.

Thackery series

The Thackery series consists of deep, moderately well
drained soils on stream terraces and outwash plains,
These soils formed in silty or loamy glacial outwash or
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loess over stratified sand and gravel. Permeability is
moderate in the subsoil and rapid or very rapid in the
substratum. Slope ranges from 0 to 6 percent.

Thackery soils are commonly adjacent to the Ockley,
Sleeth, and Westland soils. Ockley soils are better
drained and are on broad flats and in areas that have
gentle slopes. They do not have mottles in the upper
part of the subsoil. Sleeth and Westland soils are wetter
and are in depressions and along waterways. They have
mottles immediately below the surface layer. Westland
soils also have a moilic epipedon.

Typical pedon of Thackery silt loam, 0 to 2 percent
slopes, about 1.5 miles northwest of Laurelville, Sakt
Creek Township, T. 11 N, R. 20 W., 1,270 feet north
and 900 feet east of the southwest corner of sec. 25:

Ap—0 to 12 inches; brown (10YR 4/3} siit loam; weak
fine and medium granular structure; friable; many
fine roots; 3 percent coarse fragments; medium
acid; abrupt smooth boundary.

B11—12 to 16 inches; yellowish brown (10YR 5/4) heavy
silt loam; weak fine and medium subangular blocky
structure; friable; few fine roots; thin very paichy
dark yellowish brown (10YR 4/4) clay fims on verti-
cal and horizontal faces of peds; thin patchy pale
brown (10YR 6/3) silt coatings on vertical and hori-
zontal faces of peds; 3 percent coarse fragments;
medium acid; clear smooth boundary.

B21t—16 to 22 inches; yellowish brown (10YR 5/4) clay
lcam; common fine distinct light brownish gray
(10YR 6/2) and common medium faint yellowish
brown (10YR 5/6) mottles; moderate medium su-
bangular blocky structure; firm; few fine roots; thin
patchy dark yellowish brown (10YR 4/4) clay films
on vertical and horizontal faces of peds; thin patchy
pale brown (10YR 6/3) silt coatings on vertical and
horizontal faces of peds; 8 percent coarse frag-
ments; slightly acid; clear wavy boundary.

B22t—22 to 32 inches; yellowish brown (10YR 5/4)
gravelly clay ioam; common fine distinct grayish
brown (10YR 5/2) and common medium faint yel-
lowish brown (10YR 5/6) mottles; moderate medium
subanguiar blocky structure; firm; thin patchy dark
yellowish brown (10YR 4/4) clay films on vertical
and horizontal faces of peds; common medium dis-
tinct black (10YR 2/1) iron and manganese concre-
tions; 15 percent coarse fragments; slightly acid;
clear wavy boundary.

B23t—32 to 40 inches; yellowish brown (10YR 5/4)
gravelly clay loam; common fine distinct fight brown-
ish gray (2.5Y 6/2) and few fine distinct yellowish
brown (10YR 5/8) mottles; weak fine and medium
subangular biocky structure; firm; thin patchy brown
(10YR 4/3) clay films on vertical and horizontal
faces of peds; 15 percent coarse fragments; neutral;
clear wavy boundary.

B3—40 to 50 inches; brown (10YR 5/3) gravelly sandy
clay loam; common medium faint grayish brown
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(10YR 5/2) mottles; weak coarse subanguiar blocky
structure; friable; many coarse distinct white (10YR
8/2) weathered limesione fragments; 25 percent
coarse fragments; mildly alkaline; abrupt smooth
boundary.

C—50 to 60 inches; yellowish brown (10YR 5/4) gravelly
sand; common fine distinct grayish brown {(10YR
5/2) mottles; single grain; loose; 40 percent coarse
fragments; strong effervescence; moderately alka-
line.

Thickness of the solum ranges from 40 to 60 inches,
and depth to carbonates ranges from 32 to 55 inches.

The Ap horizon has hue of 10YR, vaiue of 4 or 5, and
chroma of 2 or 3. The B horizon has hue of 10YR or
7.5YR, value of 4 or 5, and chroma of 3 or 4. It is
dominantly clay loam or sandy clay loam and gravelly
analogs of these textures but has subhorizons of silt
loam or silty clay loam. This horizon generally decreases
in acidity as depth increases and ranges from strongly
acid in the upper part to mildly alkaline in the fower part.
The C horizon has hue of 10YR, value of 5, and chroma
of 3 or 4. it is dominantly stratified gravelfly loamy sand
or graveily sand.

Tippecanoe series

The Tippecanoe series consists of deep, moderately
well drained soils on stream terraces and outwash
plains. These soils formed in silty and loamy glaciai
outwash or loess over calcareous stratified sand and
gravel. Permeability is moderate in the subsoil and very
rapid in the substratum. Slope is 0 to 2 percent.

Tippecanoe soils are commonly adjacent to the
Eldean, Medway, Warsaw, and Wea soils and are similar
to the Medway soils. Eidean, Warsaw, and Wea soils are
on slightly higher positions and are better drained.
Eldean and Warsaw soils have a thinner solum, and
Eldean soils have an ochric epipedon. Medway soils are
on flood plains and do not have an argillic horizon. -

Typical pedon of Tippecanoe silt ioam, 0 to 2 percent
slopes, about 3 miles southeast of Circleville, Pickaway
Township, T. 10 N,, R. 21 W., 450 feet east and 150 feet
south of the northwest corner of sec. 4:

Ap—O0 to 8 inches; black (10YR 2/1) silt loam; moderate
medium granular structure; friable; 5 percent coarse
fragments; slightly acid; clear smooth boundary.

A12—8 to 11 inches; black (10YR 2/1) silt loam; moder-
ate medium angular blocky structure; friable; 10 per-
cent coarse fragments; slightly acid; clear wavy
boundary.

B1t—11 to 16 inches; very dark grayish brown (10YR
3/2) clay loam; moderate medium subanguiar biocky
structure; friable; thin patchy black (10YR 2/1) clay
films on horizontal and vertical faces of peds; 10
percent coarse fragments; slightly acid; clear wavy
boundary.
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B21t—16 to 21 inches; brown (10YR 4/3) clay loam; few
fine distinct yellowish brown (10YR 5/6) muotiles;
moderate medium subangular blocky structurs; firm;
thin very patchy dark yellowish brown (10YR 3/4)
clay films on verticali and horizontal faces of peds;
dark gray (10YR 4/1) organic coatings on faces of
peds; 10 percent coarse fragments; slightly acid;
clear wavy boundary. _

B22t—21 to 30 inches; yellowish brown {10YR 5/4} clay
loam; common medium faint yellowish brown (10YR
5/6) and dark yeliowish brown {10YR 4/4) motiles;
weak medium subangular blocky structure; firm; thin
very patchy dark yellowish brown (10YR 3/4) clay
films on vertical and horizontal faces of peds; clay
bridging between pebbles and sand grains; dark
gray (10YR 4/1) organic coatings on faces of peds;
10 percent coarse fragments; slightly acid; clear
wavy boundary.

B23t—30 to 35 inches; dark yellowish brown (10YR 4/4)
heavy clay loam; common medium distinct yeflowish
brown (10YR 5/8) and few fine distinct grayish
brown (10YR 5/2) mottles; weak coarse subangular
bloeky structure; firm; thin very patchy dark yellowish
brown (10YR 3/4) clay films on vertical and horizon-
tal faces of peds; clay bridging between pebbles and
sand grains; 14 percent coarse fragments; neutral;
clear wavy boundary.

B241—35 to 39 inches; dark yellowish brown (10YR 4/4)
gravelly clay; common medium distinct yellowish
brown (10YR 5/8) and few fine distinct grayish
brown (10YR 5/2) mottles; weak coarse subangular
blocky structure; firm; clay bridging between pebbles
and sand grains; 20 percent coarse fragments; slight
effervescence in spots; mildly alkaline; ciear smooth
boundary. :

B3—39 to 50 inches; brown (10YR 5/3) gravelly sandy
loam; massive; friable; 30 percent coarse fragments;
slight effervescence; mildly alkaline; clear irregular
boundary.

C—~50 to 64 inches; brown (10YR 4/3) gravelly loamy
sand; single grain; loose; 40 percent coarse frag-
ments; strong effervescence; moderately alkaline.

Thickness of the soium ranges from 40 o 60 inches.

The A horizon has hue of 10YR, value of 2 or 3, and
chroma of 1 or 2. The B horizon below the mollic epipe-
don has hue of 10YR, value of 4 or 5, and chroma of 3
or 4. In some pedons, the upper part of the B herizon
has value of 3 and chroma of 2 or 3. The B horizon is
silt loam, clay loam, silty clay loam, ciay, or sandy ioam
and gravelly analogs of these textures. It is medium acid
or slightly acid in the upper part and mildly alkafine in the
lower part. The B horizon is 5 to 35 percent coarse
fragments by volume. The C horizon has hue of 10YR,
value of 4 or 5, and chroma of 3 or 4. It is commonly
stratified gravelly ioamy sand to gravelly sand.
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Warsaw series

The Warsaw series consists of deep, well drained soils
on stream terraces and ouiwash plains. These soils
formed in loamy glacial outwash over siratified sand and
gravel. Permeability is moderate in the subsoil and very
rapid in the substratum. Slope ranges from 0 to 6 per-
cent.

Warsaw soils are commonly adjacent to the Casco,
Eldean, Princeton, Tippecanoe, and Wea soils and are
simifar to the Wea soils. Casco, Eldean, and Princeton
soils have an ochric epipedon. Tippecanoe soils are in
slightly lower positions and have mottles in the lower
part of the subscil. Wea soils have a thicker solum.

Typical pedon of Warsaw loam, 0 fo 2 percent slopes,
about 3.7 miles south of Circleville, Pickaway Township,
T. 3N, R. 22 W, 680 feet south and 2,770 feet west of
the northeast corner of sec. 6:

Ap—O0 to 7 inches; very dark grayish brown (10YR 3/2)
loam; moderate fine and medium granular structure;
friable; many roots; 2 percent coarse fragments;
slightly acid; clear smooth boundary.

A12—7 to 11 inches; very dark grayish brown (10YR
3/2) loam; moderate medium and coarse granular
structure; friable; common roots; 1 percent coarse’
fragments; slightly acid; clear wavy boundary.

A3—11 to 16 inches; dark brown (7.5YR 3/2) loam;
weak fine and medium subangular blocky structure;
friable; common roots; 10 percent coarse fragments;
slightly acid; clear wavy boundary.

B21t—16 to 22 inches; brown (7.5YR 4/4) gravelly
sandy clay loam; moderate medium subangular
blocky structure; firm; few roots; thin patchy dark
yellowish brown (10YR 3/4) clay films on vertical
and horizontal faces of peds; thin patchy dark brown
(10YR 3/3) organic coatings on vertical and horizon-
tal faces of peds; 15 percent coarse fragments;
strongly acid; clear wavy boundary.

B22t—22 to 26 inches; brown (7.5YR 4/4) gravelly
sandy clay loam; moderate fine and medium suban-
gular blocky structure; firm; few roots; thin patchy
dark yellowish brown (10YR 3/4) clay films on verti-
cal and horizontal faces of peds; thin patchy dark
brown (10YR 3/3) organic coatings on vertical faces
of peds; 20 percent coarse fragments; slightly acid;
clear wavy boundary.

B3t—26 to 34 inches; dark yellowish brown (10YR 4/4)
heavy sandy loam; weak medium and coarse suban-
gular blocky structure; friable; few roots; thin patchy
dark yellowish brown (10YR 3/4) clay films on verti-
cal and horizontal faces of peds; 10 percent coarse
fragments; slightly acid; abrupt wavy boundary.

C1—34 to 46 inches; brown (10YR 4/3) and pale brown
{10YR 6/3) sand; single grain; loose; few roots; 10
percent coarse fragments; slight effervescence:
moderately alkaline; clear wavy boundary.

C2—46 to 58 inches; dark yeliowish brown (10YR 4/4)
and dark grayish brown (10YR 4/2) gravelly coarse
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sand; single grain; loose; 20 percent coarse frag-
ments; strong effervescence; moderately alkaline;
clear wavy boundary.

C3—58 to 70 inches; brown (10YR 5/3) and yellowish
brown {(10YR 5/4) gravelly coarse sand; single grain;
loose; 20 percent coarse fragments; strong efferves-
cence; moderately atkaline.

The A horizen has hue of 10YR or 7.5YR, value of 2
or 3, and chroma of 1 to 3. The B horizon has hue of
10YR to 5YR and value of 3 to 5. it generally has
chroma of 3 or 4, but has chroma of 2 in the upper part
of some pedons. The B horizon is typically gravelly
sandy clay loam, sandy clay loam, clay loam, loam, or
gravelly clay loam. The C horizon has hue of 10YR,
value of 4 to 6, and chroma of 3 or 4. It is gravelly
coarse sand to sand and varies considerably in percent-
ages of sand and graval.

Wea series

The Wea series consists of deep, well drained soils on
stream terraces and outwash plains. These soils formed
in loamy glacial outwash or silty alluvium and loamy
outwash over stratified calcareocus sand and gravel. Per-
meability is moderate in the subsoil and very rapid in the
substratum. Slope ranges from 0 to 6 percent.

Wea soils are commonly adjacent to the Eldean,
Ockley, Ross, Tippecanoe, and Warsaw soils and are
similar to the Warsaw soils. Eidean and Ockley soils
have an ochric epipedon. Eldean and Warsaw soils have
a thinner solum. Ross soils are on fiood plains and do

“not have an argilic horizon. Tippecanoe soils are in
slightly lower positions and have motiles in the lower
part of the subsail.

Typical pedon of Wea silt loam, 0 to 2 percent slopes,
about 5 miles south-southwest of Circleville, Pickaway
Township, T. 3 N., R. 22 W._, 1,750 feet south and 485
feet east of the northwest corner of sec. 7:

Ap—o0 10 8 inches; very dark brown (10YR 2/2) silt loam;
moderate fine and medium granular structure; fri-
able; many medium roots; slightly acid; abrupt
smooth boundary.

A12—8 to 12 inches; black (10YR 2/1) silt loam; moder-
ate medium subanguiar blocky structure; friable;
common fine roots; 2 percent coarse fragments;
medium acid; clear wavy boundary.

A13—12 to 17 inches; very dark grayish brown (10YR
3/2) silt loam; moderate medium and coarse suban-
gular blocky structure; friable; few fine roots; thin
very patchy very dark brown (10YR 2/2) organic
coatings on vertical and horizontal faces of peds; 4
percent coarse fragments; medium acid; clear wavy
boundary.

B1t—17 to 21 inches; dark brown (7.5YR 4/4} loam;
moderate medium and coarse subanguiar blocky
structure; firm; few fine roots; thin very patchy very
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dark grayish brown (10YR 3/2) crganic coatings and
dark yellowish brown (10YR 4/4) clay films on verti-
cal and horizontal faces of peds; 4 percent coarse
fragments; medium acid; clear wavy boundary.

B21t—21 to 26 inches; brown (7.5YR 4/4) heavy loam;
moderate medium subangular blocky structure; firm;
few fine roots; thin very patchy dark brown (10YR
3/3) coatings and brown {10YR 4/3) clay films on
vertical and horizontal faces of peds; 5 percent
coarse fragments; strongly acid; clear wavy bound-
ary.

B22t—26 to 31 inches; brown {7.5YR 4/4} sandy clay
loam; moderate medium subangular blocky struc-
ture; firm; few fine roots; thin very patchy brown
(10YR 4/3) clay films on vertical and horizontal
faces of peds; 7 percent coarse fragments; medium
acid; clear wavy boundary.

B23t—31 to 38 inches; brown (7.5YR 4/4) sandy clay
loam; moderate fine and medium subangular blocky
structure; firm; few fine roots; thin very patchy brown
(10YR 4/3) clay films on vertical and horizontal
faces of peds; 12 percent coarse fragments; slightly
acid; clear wavy boundary.

B24t—38 to 44 inches; brown (7.5YR 4/4) gravelly clay
loamn; weak coarse subanguiar blocky structure; firm;
thin very paichy brown (10YR 4/3) clay films on
vertical and horizontal faces of peds; 15 percent
coarse fragments; neutral; clear wavy boundary.

B311—44 to 49 inches; dark yellowish brown (10YR 4/4)
sandy clay loam; weak coarse subangular blocky
structure; firm; thin very patchy brown (10YR 4/3)
clay films on vertical and horizontal faces of peds;
10 percent coarse fragments; clear wavy boundary.

B32t—49 1o 55 inches; dark yellowish brown (10YR 4/4)
gravelly sandy clay loam; weak coarse subangular
blocky structure; firm; thin very patchy dark brown
(7.5YR 4/2) clay films on vertical faces of peds;
common white (10YR 8/2) calcium carbonate accu-
mulations; 15 percent coarse fragments; neutral;
abrupt wavy boundary.

C—55 1o 62 inches; brown (10YR 5/3) gravelly sand;
single grain; lcose; 40 percent coarse fragments;
strong effervescence; moderately alkaline.

Thickness of the solum, depth to free carbonates, and
depth to sand and gravel range from 40 %o 70 inches.
Thickness of the mollic epipedon ranges from 10 to 20
inches. Thickness of the silty alluvium or loess ranges
from 0 fo 20 inches.

The Ap horizon has hue of 10YR, value of 2 or 3, and
chroma of 1 or 2. It is mainly silt loam but is loam in
some pedons. The B2 horizon has hue of 10YR or
7.5YR. it generally has value of 4 or 5 and chroma of 4
to 6, but it has value of 3 and chroma of 2 or 3 in the
upper part of some pedons. The B2 horizon is heavy
loam, clay loam, sandy clay loam, gravelly clay loam, or
gravelly sandy clay but has subhorizons of silty clay loam
in the upper part of some pedons. The B2 horizon is 2 to
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30 percent gravel by volume, and the amount of gravel
generally increases as depth increases. The B2t horizon
is strongly acid to neutral but generally becomes less
acid as depth increases. The C horizon has hue of
10YR, value of 4 to 6, and chroma of 3 or 4. It is loamy
sand, loamy coarse sand, sand, or coarse sand and
gravelly analogs of these textures. This horizon is mildly
alkaline or moderately alkaline.

Westland series

The Westland series consists of deep, very poorly
drained soils on stream terraces and outwash plains.
These soils formed in silty alluvium and loamy glaciai
outwash or entirely in loamy glacial outwash over strati-
fied sand and gravel. Permeability is moderately siow in
the subsoil and very rapid in the substratum. Slope is 0
to 2 percent.

Westland soils are commonly adjacent to the Algiers,
Patton, Sleeth, and Sloan soils. Algiers and Sleeth soils
are better drained, do not have a molfic epipedon, and
do not have dominant low chroma throughout the sub-
soil. Patton soils formed in lakebed sediment on stream
terraces and in upland basins. Sloan soils formed in
alluvium on fiood plains. They have an irregular distribu-
tion of organic matter with depth.

Typical pedon of Westland silty clay loam, about 5
miles north.of Circleville, Walnut Township, T. 9., N., R.
21 W,, 550 feet south and 1,300 fest west of the north-
east corner of sec. 25:

Ap—0 to 8 inches; very dark gray (10YR 3/1) silty clay
Ioam; moderate fine and medium granular structure;
friable; common roots; 3 percent coarse fragments;
neutral; clear smooth boundary.

A12—8 to 16 inches; black (10YR 2/1) silty clay loam;
few fine distinct dark yellowish brown (10YR 4/4)
mottles; moderate medium subangular blocky struc-
ture parting to moderate fine and medium granular;
firm; common roots; 5 percent coarse fragments;
slightly acid; clear wavy boundary.

B21t—16 to 23 inches; dark gray (10YR 4/1) ciay loam;
common fine distinct dark yellowish brown (10YR
4/4) and few medium prominent strong brown
(7.5YR 5/6) mottles; weak coarse prismatic struc-
ture parting to moderate medium and coarse suban-
gular blocky; firm; few roots; thin very patchy very
dark gray (N 3/0) clay films on faces of peds; few
medium very dark brown (10YR 2/2) iron and man-
ganese stains; 10 percent coarse fragments; neutral;
clear wavy boundary.

B22tg—23 to 35 inches; gray (10YR 5/1) clay ioam;
many medium distinct yellowish brown (10YR 5/6)
and common fine distinct light olive brown (2.5Y
5/4), and olive brown (2.5Y 4/4) mottles; moderate
coarse prismatic structure parting to moderate
medium subangular blocky; firm; few roots; thin
patchy dark gray (10YR 4/1) clay films on faces of
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peds; common medium biack (10YR 2/1) iron and
manganese stains; 8 percent coarse fragments; neu-
tral; clear wavy boundary.

B23tg—35 to 47 inches; dark grayish brown {(2.5Y 4/2)
sandy clay loam; common medium prominent strong
brown (7.5YR 5/6) and common medium distinct
olive brown (2.5Y 4/4) mottles; weak very coarse
prismatic structure parting to weak coarse subangu-
tar blocky; firm; few roots; thin very patchy dark gray
(10YR 4/1) clay films on faces of peds; common
medium black (10YR 2/1) iron and manganese
stains; 12 percent coarse fragments; neutral; clear
wavy boundary.

B3g—47 to 54 inches; grayish brown (10YR 5/2) gravel-
ly sandy clay loam; common medium distinct dark
gray (10YR 4/1}) and few fine distinct strong brown
(7.5YR 5/6) mottles; weak coarse subangular blocky
structure; friable; 20 percent coarse fragments;
mildly alkaline, moderately alkaline in pockets;
abrupt irregular boundary.

C1—54 to 62 inches; dark grayish brown (10YR 4/2)
gravelly sandy loam; common medium distinct gray-
ish brown (10YR 5/2) and few medium distinct dark
gray (10YR 4/1) mottles; massive; friable; 30 per-
cent coarse fragments; strong effervescence:; modg-
erately alkaline; clear wavy boundary.

C2—62 to 78 inches; dark gray (N 4/0) gravelly sand;
common medium distinct brown (10YR 4/3) mottles;
single grain; loose; 15 percent coarse fragments;
strong effervescence; moderately aikaline.

Thickness of the solum ranges from 40 to 60 inches.

The A horizon has hue of 10YR, value of 2 or 3, and
chroma of 1 or 2. The B horizon has hue of 10YR to 5Y,
value of 4 to 6, and chroma of 2 or less. It is typically
clay loam in the upper part and sandy clay loam or
gravelly sandy clay loam in the lower part, but has sub-
horizons of loam or silty clay loam in some pedons. The
B horizon is neutral to medium acid in the upper part and
neutral to moderately alkaline in the lower part. The C
horizon has hue of 10YR or neutral, value of 4 or 5, and
chroma of 0 to 2. It is graveily sandy loam, gravelly sand,
or sand.

Classification of the soils

The system of soil classification used by the National
Cooperative Soil Survey has six categories {77). Begin-
ning with the broadest, these categories are the order,
suborder, great group, subgroup, family, and series. Clas-
sification is based on soil properties observed in the field
or inferred from those observations or from laboratory
measurements. In table 17, the soils of the survey area
are classified according to the system. The categories
are defined in the following paragraphs.

ORDER. Ten soil orders are recognized. The differ-
ences among orders reflect the dominant soil-forming
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processes and the degree of soil formation. Each order
is identified by a word ending in so/. An example is
Alfisol.

SUBORDER. Each order is divided into suborders pri-
marily on the basis of properties that influence soil gen-
esis and are important to plant growth or properties that
reflect the most important variables within the orders.
The last syllable in the name of a suborder indicates the
order. An example is Aqualf {Aqu, meaning water, plus
alf, from Alfisol).

GREAT GROUP. Each suborder is divided into great
groups on the basis of close similarities in kind, arrange-
ment, and degree of development of pedogenic hori-
zons; soil moisture and temperature regimes; and base
status. Each great group is identified by the name of a
suborder and by a prefix that indicates a property of the
soil. An example is Ochraqualfs (Ochr, meaning light
colored surface layer, plus aguaff, the suborder of the
Alfisols that have an aquic moisture regime). '

SUBGROQUP. Each great group has a typic subgroup.
Other subgroups are intergrades or extragrades. The
typic is the central concept of the great group; it is not
necessarily the most extensive. Intergrades are transi-
tions to other orders, suborders, or great groups. Extra-
grades have some properties that are not representative
of the great group but do not indicate transitions to any
other known kind of soil. Each subgroup is identified by
ohe or more adjectives preceding the name of the great
group. The adjective Aeric identifies the subgroup that is
thought to be dryer than the typical great group. An
example is Aeric Ochraqualfs.

FAMILY. Families are established within a subgroup on
the basis of physical and chemical properties and other
characteristics that affect management. Mostly the prop-
erties are those of horizons below plow depth where
there is much biological activity. Among the properties
and characteristics considered are particle-size class,
mineral content, temperature regime, depth of the root
zone, consistence, moisture equivalent, slope, and per-
manent cracks. A family name consists of the name of a
subgroup preceded by terms that indicate soil properties.
An example is fine-loamy, mixed, mesic Aeric Ochra-
qualfs.

SERIES. The series consists of soils that have simiiar
horizons in their profile. The horizons are similar in color,
texture, structure, reaction, consistence, mineral and
chemical composition, and arrangement in the profile.
The texture of the surface layer or of the substratum can
differ within a series.

Formation of the soils

This section discusses the factors and processes of
soil formation and expiains the effects they have had on
the formation of soiis in Pickaway County.

SOIL SURVEY

Factors of soil formation

Soils are formed as a resuit of complex interactions
among principal soil-forming factors. The major factors in
soil formation are parent material, relief, climate, living
organisms, and time.

Climate and living organisms, particularly vegetation,
are the active forces of soil formation. Their effect on
parent maierial is modified by relief and by the length of
time the parent material has been acted upon. The rela-
tive importance of each factor differs from place to
place. In some places, one factor dominates and deter-
mines most of the soil properties, but normally the inter-
action of ali five faciors determines what kind of soil
forms in any given place.

Parent Material

Parent material of mineral soils is the unconsolidated
mass of fine earth material resulting from the weathering
of rock. Some kinds of parent material have been de-
rived from bedrock in place, some have been fransport-
ed into the county by glaciers, and some have been
transported by water. The parent material largely deter-
mines the chemical and mineralogical composition of the
soil.

The soits of Pickaway County originated from parent
material of glacial till, glacial outwash and loess or com-
binations of these materials, lacustrine deposits, recent
alluvium, and accumulated organic materials. Soils
formed from glacial till are the most extensive. Miamian,
Celina, and Crosby soils are examples. Soils formed
from glacial outwash are generally loamy textured and
commonly underiain by stratified sand and gravel. Exam-
ples of these are Eldean, Ockley, and Warsaw soils. A
few soils in the county formed in lacustrine or slack
water deposits of silty and clayey material. Examples of
soils formed in lacustrine material are Montgomery,
Patton, and Henshaw soils. Soils on flood plains formed
in alluvium. They are commonly medium textured and
have little or no soil development. Examples of these are
Genesee and Eel soils. Carlisle soils are an example of
soits formed in accumulated organic material.

Relief

Relief can account for the development of different
kinds of soils from the same kind of parent material
because of the resulting natural drainage conditions. This
is illustrated by comparing the well drained Miamian soils
with the somewhat poorly drained Crosby soils. Both
soils formed in a similar kind of Wisconsin age glacial till.
Commonly, a given set of soil characteristics is indirectly
related to the slope and internal drainage.

Rainfall that does not infiltrate the soil runs off and
collects on soils in depressions, or is removed through
natural surface drainage. Therefore, sloping soils have .
less water intake and depressional soils have more
water intake. Soils that have gentle slopes and signifi-
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cant movement of water downward through the soil com-
monly show the greatest degree of development. This is
because these soils are neither saturated nor lack suffi-
cient moisture for development.

Climate

The climate of Pickaway County is uniform enough
that it has not greatly contributed to differences among
the soils. It has been favorable to both chemical change
and chemical weathering of parent materials and to bio-
legical activity.

Rainfall has been such that percolating water has
been adequate to ieach carbonates to moderate depths
in Miamian, Crosby, and other soils. Translocation of clay
and sesquioxides is accomplished by water percolating
from the surface to the lower horizons.

The range in temperature has favored both physical
change and chemical weathering of parent material.
Freezing and thawing have aided in the development of
soil structure. Warm temperatures in summer have fa-
vored chemical reactions in the weathering of primary
minerals.

Both rainfall and temperature have promoted plant
growth and subsequent accumulation of a high organic
matter content in Corwin, Kokomo, Warsaw, and similar
soils.

More information about climate in Pickaway County is
given in the section “General nature of the county.”

Living organisms

All living organisms play a role in the process of soil
formation. These include vegetation, animals, bacteria,
and fungi.

The original vegetation in Pickaway County was chiefly
deciduous forest and grasses. Soils formed in the forests
are fight colored, acid, and moderate or low in natural
fertility. These include Alexandria, Cardington, and Ben-
nington soils. The well drained grassy clearings have

dark colored, less acid and more fertile soils, such as

Warsaw and Corwin soils. Some soils, such as Carlisle
soils, formed in swampy areas under elm, white ash, or
red maple.

Small animals such as insects, earthworms, and bur-
rowing animals help keep the soil open and porous.
Worm channels or casts are abundant in the surface
layer of Corwin and Warsaw soils, which are high in
organic matter content. Crawfish channels are most
prevalent in the very poorly drained soils, such as
Kokomo, Patton, and Westland soils.

The activities of man also affect the course of soil
formation. Man plows and plants and introduces vegeta-
tion. He drains some areas, irrigates some, and removes
soil material from others for construction purposes. The
use of lime and fertilizer changes the chemistry of the
soils. Each of these activities, in its own way, affects the
future formation of soils.
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Time

Time is needed for the other soil forming factors to
produce their effects. The age of a soil is indicated, to
some extent, by the degree of profile formation. In many
places, factors other than time have been responsible
for most of the differences in kind and distinctness of
horizons in the different soils. If the parent material
weathers slowly, the profile forms slowly. If the slopes
are steep and the soil is removed almost as fast as it
forms, no distinct horizons form.

Processes of soil formation

All of the factors of soil formation act in unison to
control the processes by which horizons form. These
processes are the additions, removals, transfers, and
transformations of soil material. They are caused by
basic chemical and physical interactions, such as oxida-
tion, reduction, hydration, hydrolosis, solution, eluviation
(leaching) and illuviation (accumulation), and other highly
complex phenomena (7).

in this region the most evident addition to the soil is
organic matter. Other additions are the deposition of
sediment or accumulation of nutrients and coliocidal matter
from sources such as organic matter, ground water, lime,
and fertilizers. Some nutrients move in a cycle from soil
to plant and then back to the soil as byproducts of
organic matter decomposition. This is true for all soils in
the county, except where this cycle is modified by crop-
ping. Alluvial soils, such as Genesee and Shoals soils,
periodically receive sediment deposits from floodwater.

Soil is commonly lost by erosion, soluble salts are lost
by leaching, colloids are lost by eluviation of percolating
waters, and nutrients are lost by harvesting of crops.

Leaching of carbonates is one of the most significant
losses that precedes other chemical changes in the
solum. After the removal of carbonates, the alteration of
minerals, such as biotite and feldspars, results in
changes of color within the profile. Free iron oxides are
produced. In places the oxides are segregated by a
fluctuating high water table, and this results in formation
of gray colors and mottiing. The periodic or seasonal
high water table causes reduction of iron oxides in
Kokomo and Patton soils and is mainly responsible for
the gray subsoil in these soils.

Seasonal wetting and drying of the soil profife is large-
ly responsible for the transfer of clay from the A horizon
to the ped surfaces in the B horizon. The fine clays
become suspended in percolating water moving through
the A horizon. They are carried by the water to the B
horizon. There, the fine clays are deposited on the sur-
faces of peds by drying or by precipitation caused by
free carbonates. This transfer of fine clay accounts far
the patchy or nearly continous clay films on faces of
peds in the B horizon of the Miamian and Celina soils.

Transformations of mineral compounds ocecur in most
soils. The results are most apparent if the formation of
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horizons is not affected by rapid erosion or by accumula-
tion of materiat at the surface. The primary silicate miner-
als are weathered chemically to produce secondary min-
erals, mainly those of the layer-lattice silicate clays. Most
of the layer-iattice clays remain in the soil profile, but
clay from the A horizon is transferred to deeper horizons.
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Glossary

Ablation till. Loose, permeable till deposited during the
final downwasting of glacial ice. Lenses of crudely
sorted sand and gravel are common.

Aeration, soil. The exchange of air in soil with air from

"~ the atmosphere. The air in a well aerated soil is
similar to that in the atmosphers; the air in a poorly
aerated soil is considerably higher in carbon dioxide
and lower in oxygen.

Aggregate, soil. Many fine particles held in a single
mass or cluster. Natura! soil aggregates, such as
granules, blocks, or prisms, are called peds. Clods
are aggregates produced by tillage or logging.

Alluvium. Material, such as sand, silt, or clay, deposited
on land by streams.

Area reclaim (in tabies). An area difficult to reclaim after
the removal of soil for construction and other uses.
Revegetation and erosion control are extremely diffi-
cult.

Available water capacity (available moisture capac-
ity). The capacity of soils to hold water available for
use by most plants. it is commonly defined as the
difference between the amount of soil water at field
moisture capacity and the amount at wilting point. It
is commonly expressed as inches of water per inch
of soil. The capacity, in inches, in a 60-inch profile
or to a limiting fayer is expressed as—

Inches
VErY [OW. . sersssremeesrseresssenanenns 0 10 3
LOW...o e crvs s rssnereseraresssssensnmssesnasne 3 10 B
T s =T = | T T 6to 9
High.... . Ot 12
Very h;gh More than 12

Basal till. Compact glamal t!ll deposned beneath the ice.

Base saturation. The degree to which material having
cation exchange properties is saturated with ex-
changeable bases (sum of Ca, Mg, Na, K), ex-
pressed as a percentage of the i{otal cation ex-
change capacity.

Bedrock. The solid rock that underlies the soil and other
unconsolidated material or that is exposed at the
surface.

Bottom land. The normal flood plain of a stream, sub-
ject to flooding.

Boulders. Rock fragments larger than 2 feet (60 centi-
meters} in diameter.

Calcareous soil. A soil containing enough calcium car-
bonate (commonly combined with magnesium car-
bonate) to effervesce visibly when treated with cold,
ditute hydrochloric acid.

Capillary water. Water held as a fim around soil parti-
cles and in tiny spaces between particles. Surface
tension is the adhesive force that holds capiliary
water in the soil.

Catena. A sequence, or “chain,” of soils on a landscape
that formed in similar kinds of parent material but
have different characteristics as a result of differ-
ences in relief and drainage.
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Cation. An ion carrying a positive charge of electricity.
The common soil cations are calcium, potassium,
magnesium, sodium, and hydrogen.

Cation-exchange capacity. The total amount of ex-
changeable cations that can be held by the soil,
expressed in terms of milliequivalents per 100 grams
of soil at neutrality (pH 7.0) or at some other stated
pH value. The term, as applied to soils, is synony-
mous with base-exchange capacity, but is more pre-
cise in meaning.

Channery soil. A soil that is, by volume, more than 15
percent thin, flat fragments of sandstone, shale,
slate, limestone, or schist as much as 8 inches
along the longest axis. A single piece is called a
fragment.

Clay. As a soil separate, the mineral soil particles less
than 0.002 millimeter in diameter. As a soil textural
class, soil material that is 40 percent or more clay,
less than 45 percent sand, and less than 40 percent
silt.

Clay film, A thin coating of oriented ciay on the surface
of a soil aggregate or lining pores or root channels,
Synonyms: clay coating, clay skin.

Coarse fragments. Mineral or rock particles 2 millime-
ters to 25 centimeters (10 inches) in diameter.

Coarse textured soil..Sand or loamy sand.

Cobblestone (or cobble). A rounded or partly rounded
fragment of rock 3 to 10 inches (7.5 to 25 centi-
meters) in diameter.

Complex slope. Irregular or variable slope. Planning or
constructing terraces, diversions, and other water-
control measures on a complex slope is difficult.

Complex, soil. A map unit of two or more kinds of soil in
such an intricate pattern or so small in area that it is
not practical to map them separately at the selected
scale of mapping. The pattern and proportion of the
soils are somewhat simitar in all areas.

Compressible (in tables). Excessive decrease in volume
of soft soil under load.

Concretions. Grains, pellets, or nodules of various
sizes, shapes, and colors consisting of concentrated
compounds or cemented soil grains. The composi-
tion of most concretions is unlike that of the sur-
rounding soil. Calcium carbonate and iron oxide are
common compounds 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 forefinger and can be
pressed together into a lump.

Firm.—When moist, crushes under moderate pres-
sure between thumb and forefinger, but resistance is
distinctiy noticeable.

Plastic.—When wet, readily deformed by moderate
pressure but can be pressed into a lump; will form a
“wire” when rolled between thumb and forefinger.
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Sticky.—When wet, adheres to other material and
tends to stretch somewhat and pull apart rather than
to pull free from other material,

Hard.—When dry, moderately resistant to pressure;
can be broken with difficulty between thumb and
forefinger.

Soft—When dry, breaks into powder or individual
grains under very slight pressure.

Cemented.—Hard; little affected by moistening.

Contour stripcropping (or contour farming). Growing
crops in strips that follow the contour. Strips of
grass or close-growing crops are alternated with
strips of clean-tilled crops or summer fallow.

Control section. The part of the soil on which classifica-
tion is based. The thickness varies among different
kinds of soil, but for many it is that part of the soil
profile between depths of 10 inches and 40 or 80
inches.

Corrosive. High risk of corrosion to uncoated steel or
deterioration of concrete.

Cover crop. A close-growing crop grown primarily to
improve and protect the soil between periods of
regular crop production, or a crop grown between .
trees and vines in orchards and vineyards.

Cutbanks cave (in tables). The walls of excavations
tend to cave in or slough.

Depth to rock. Bedrock is too near the surface for the
specified use.

Diversion (or diversion terrace). A ridge of earth, gen-

erally a terrace, built to protect downslope areas by
diverting runoff from its natural course.

Drainage class (natural). Refers to the frequency and
duration of periods of saturation or partial saturation
during soil formation, as opposed to altered drain-
age, which is commonly the result of artificial drain-
age or irrigation but may be caused by the sudden
deepening of channels or the blocking of drainage
outlets. Seven classes of natural soil drainage are
recognized:

Excessively drained.—Water is removed from the
soil very rapidly. Excessively drained soils are com-
monly very coarse textured, rocky, or shallow. Some
are steep. All are free of the motlling related to
wetness.

Somewhat excessively drained—Water is removed
from the soil rapidly. Many somewhat excessively
drained soils are sandy and rapidly pervious. Some
are shallow. Some are so steep that much of the
water they receive is lost as runoff. All are free of
the mottling related to wetness,

Well drained. —Water is removed from the soil readi-
ly, but not rapidly. It is available to plants throughout
most of the growing season, and wetness does not
inhibit growth of roots for significant periods during
most growing seasons. Well drained soils are com-
monly medium textured. They are mainly free of
mottling.

Moderately well drained.—Water is removed trom
the soil somewhat slowly during some periods. Mod-
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erately well drained soils are wet for only a short
time during the growing season, but periodically for
long enough that most mesophytic crops are affect-
ed. They commonly have a slowly pervious layer
within or directly below the solum, or periodically
receive high rainfall, or both.

Somewhat poorly drained—Water is removed siowly
enough that the soil is wet for significant periods
during the growing season. Wetness markedly re-
stricts the growth of mesophytic crops uniess artifi-
cial drainage is provided. Somewhat poorly drained
soils commonly have a slowly pervious layer, a high
water table, additional water from seepage, nearly
coniinuous rainfall, or a combination of these.

Poorly drained —Water is removed so slowly that
the soil is saturated periodically during the growing
season or remains wet for long periods. Free water
is commonly at or near the surface for iong enough
during the growing season that most mesophytic
crops cannot be grown unless the soil is artificially
drained. The soil is not continuously saturated in
layers directly below plow depth. Poor drainage re-
sults from a high water table, a slowly pervious layer
within the profile, seepage, nearly continuous rain-
fail, or a combination of these.

Very poorly drained.—Water is removed from the
soil so slowly that free water remains at or on the
surface during most of the growing season. Uniess
the soil is artificially drained, most mesophytic crops
cannot be grown. Very poorly drained soils are com-
monly level or depressed and are frequently
ponded. Yet, where rainfall is high and nearly con-
tinuous, they can have moderate or high slope gradi-
ents.

Drainage, surface. Runoff, or surface flow of water,
from an area.

Eluviation. The movement of material in true solution or
colloidal suspension from one place to another
within the soii. Soil horizons that have lost material
through eluviation are eluvial; those that have re-
ceived material are illuvial.

Eolian soil material. Earthy parent material accumulated
through wind action; commonly refers to sandy ma-
terial in dunes or to lcess in biankets on the surface.

Eroslon. The wearing away of the land surface by water,
wind, ice, or other geologic agents and by such
processes as gravitational creep.

Erosion (geologic). Erosion caused by geologic proc-
esses acting over long geologic periods and result-
ing in the wearing away of mountains and the build-
ing up of such landscape features as flood plains
and coastal plains. Synonym: natural erosion.
Erosion (accelerated). Erosion much more rapid
than geologic erosion, mainly as a result of the ac-
tivities of man or other animals or of a catastrophe
in nature, for example, fire, that exposes the sur-
face.
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Esker (geology). A narrow, winding ridge of stratified
gravelly and sandy drift deposited by a stream flow-
ing in a tunnel beneath a glacier.

Excess fines (in tables). Excess silt and clay in the soil.
The soil does not provide a source of gravel or sand
for construction purposes.

Fast intake (in tables). The rapid movement of water
into the soil.

Favorable. Favorable soil features for the specified use.

Fertility, soil. The quality that enables a soil to provide
plant nutrients, in adequate amounis and in proper
balance, for the growth of specified plants when
light, moisture, temperature, tilth, and other growth
factors are favorable,

Field moisture capacity. The moisture content of a soil,
expressed as a percentage of the ovendry weight,
after the gravitational, or free, water has drained
away; the field moisture content 2 or 3 days after a
soaking rain; also called normal field capacity,
normal moisiure capacity, or capillary capacity.

Fine textured soil. Sandy clay, silty clay, and clay.

First bottom. The normal flood plain of a stream, sub-
ject to frequent or occasional flooding.

Flagstone. A thin fragment of sandstone, limestone,
slate, shale, or (rarely) schist, 6 to 15 inches (15 to
37.5 centimeters) long.

Flooding. The temporary covering of soil with water
from overflowing streams, runoff from adjacent
slopes, and tides. Frequency, duration, and probable
dates of occurrence are estimated. Frequency is
expressed as none, rare, common, occasional, and
frequent. None means that flooding is not probable;
rare that it is unlikely but possible under unusual
weather conditions; common that it is likely under
normal conditions; occasional that it occurs on an
average of once or less in 2 years; and frequent that
it occurs on an average of more than once in 2
years. Duration is expressed as very brief if less
than 2 days, brief if 2 to 7 days, and /ong if more
than 7 days. Probable dates are expressed in
months; November-May, for exampie, means that
flooding can occur during the period November
through May. Water standing for short periods after
rainfall or commonly covering swamps and marshes
is not considered flooding.

Flood plain. A nearly level alluvial plain that borders a
stream and is subject to flooding unless protected
artifictally.

Foot slope. The inclined surface at the base of a hill.

Forage. Plant material used as feed by domestic ani-
mals. Forage can be grazed or cut for hay.

Frost action (in tables). Freezing and thawing of soil
moisture. Frost action can damage roads, buildings
and other structures, and plant roots.

Genesis, soil. The mode of origin of the soil. Refers
especially to the processes or soil-forming factors
responsible for the formation of the solum, or true
soil, from the unconsolidated parent material.
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Glacial drift (geology). Puiverized and other rock materi-
al transported by glacial ice and then deposited.
Also the sorted and unsorted material deposited by
streams flowing from glaciers,

Glacial outwash (geology). Gravel, sand, and silt, com-
monly stratified, deposited by giacial meit water.
Glacial till (geclogy). Unsorted, nonstratified glacial drift
consisting of clay, silt, sand, and boulders transport-

ed and deposited by glacial ice.

Glaciofluvial deposits (geology). Material moved by gla-
ciers and subsequently sorted and deposited by
streams flowing from the meiting ice. The deposits
are stratified and occur as kames, eskers, deltas,
and outwash plains.

Glaciolacustrine deposits. Material ranging from fine
clay to sand derived from glaciers and deposited in
glacial lakes mainly by glacial melt water. Many de-
posits are interbedded or laminated.

Gleyed soil. Soil that formed under poor drainage, re-
sulting in the reduction of iron and other elements in
the profile and in gray colors and motties.

Grassed waterway. A natural or constructed waterway,
typically broad and shailow, seeded to grass as pro-
tection against erosion. Conducts surface water
away from cropland.

Gravel. Rounded or angular fragments of rock up to 3
inches (2 millimeters to 7.5 centimeters) in diameter.
An individual piece is a pebble.

Gravelly soil material. Material that is 15 to 50 percent,
by volume, rounded or angular rock fragments, not
prominently flattened, up to 3 inches (7.5 centi-
meters} in diameter.

Green manure (agronomy). A soil-improving crop grown
to be plowed under in an early stage of maturity or
soon after maturity.

Ground water (geology). Water filling all the unblocked
pores of underlying material below the water table.

Gully. A miniature valley with steep sides cut by running
water and through which water ordinarily runs only
after rainfall. The distinction between a gully and a
rill is one of depth. A gully generally is an obstacle
to farm machinery and is too deep to be obliterated
by ordinary tillage; a rill is of lesser depth and can
be smoothed over by ordinary tillage.

Hardpan. A hardened or cemented soil horizon, or iayer.
The soit material is sandy, loamy, or clayey and is
cemented by iron oxide, silica, calcium carbonate, or
other substance.

Hemic soil material (mucky peat). Organic soil material
intermediate in degree of decomposition between
the less decomposed fibric and the more decom-
posed sapric material.

Horizon, soil. A layer of soil, approximately parallel to

the surface, having distinct characteristics produced
by soil-forming processes. In the identification of soil.
horizons, an upper case letter represents the major
horizons. Numbers or lower case letters that follow
represent subdivisions of the major horizons. An ex-
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planation of the subdivisions is given in the Soif
Survey Manual. The major horizons of mineral soil
are as follows:

O horizon.—An organic layer of fresh and decaying
plant residue at the surface of a mineral soil.

A horizon.—The mineral horizon at or near the sur-
face in which an accumulation of humified organic
matter i3 mixed with the mineral material. Also, a
plowed surface horizon, most of which was originally
part of a B horizon.

B horizon.-—The mineral horizon below an A horizon.
The B horizon is in part a layer of transition from the
overlying A to the underlying C horizon. The B hori-
zon also has distinctive characteristics such as (1)
accumulation of clay, sesquioxides, humus, or a
combination of these; (2) prismatic or blocky struc-
ture; (3) redder or browner colors than those in the
A horizon; or (4) a combination of these. The com-
bined A and B horizons are generally called the
solum, or true soil. If a soil does not have a B
horizon, the A horizon alone is the solum.

C horizon.—The mineral horizon or layer, excluding
indurated bedrock, that is iittle affected by soil-form-
ing processes and does not have the properties
typical of the A or B horizon. The material of a C
horizon may be either like or unlike that in which the
solum formed. If the material is known to differ from
that in the solum, the Roman numeral || precedes
the letter C.

A layer.—Consolidated rock beneath the soil. The
rock commonly underlies a C horizon, but can be
directly below an A or a B horizon.

Hummocky. Refers to a landscape of hillocks, separat-
ed by low sags, having sharply rounded tops and
steep sides. Hummocky relief resembles rolling or
undulating relief, but the tops of ridges are narrower
and the sides are shorter and less even.

Humus. The well decomposed, more or less stable part
of the organic matter in mineral soils.

Hydrologic soil groups. Refers to soils grouped accord-
ing to their runoff-producing characteristics. The
chief consideration is the inherent capacity of soil
bare of vegetation to permit infiltration. The siope
and the kind of plant cover are not considered but
are separate factors in predicting runoff. Soils are
assigned to four groups. In group A are soils having
a high infiltration rate when thoroughly wet and
having a low runoff potential. They are mainly deep,
well drained, and sandy or gravelly. In group D, at
the other extreme, are soils having a very slow infil-
tration rate and thus a high runoff potential. They
have a ciaypan or clay layer at or near the surface,
have a permanent high water table, or are shallow
over nearly impervious bedrock or other material. A
soil is assigned to two hydrologic groups if part of
the acreage is artificially drained and part is un-
drained.
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impervious soil. A scil through which water, air, or roots
penetrate slowly or not at all. No soil is absolutely
impervious to air and water all the time.

Infiltration. The downward entry of water into the imme-
diate surface of soil or other material, as contrasted
with percolation, which is movement of water
through soil layers or material.

Infiltration capacity. The maximum rate at which water
can infiltrate into a soil under a given set of condi-
tions.

Infiltration rate. The rate at which water penetrates the
surface of the soil at any given instant, usually ex-
pressed in inches per hour. The rate can be limited
by the infiltration capacity of the soil or the rate at
which water is applied at the surface.

Irrigation. Application of water to soils to assist in pro-
duction of crops. Methods of irrigation arg—
Border.—Water is applied at the upper end of a strip
in which the lateral flow of water is controlled by
small earth ridges called border dikes, or borders.
Basin.—Water is applied rapidly to nearly level
plains surrounded by levees or dikes.

Controfled flooding.—Water is released at intervals
from closely spaced field ditches and distributed uni-
formly over the field.

Corrugation—Water is applied to small. closely
spaced furrows or ditches in fields of close-growing
crops or in orchards so that it flows in only one
direction.

Furrow.—Water is applied in smalf ditches made by
cultivation implements. Furrows are used for tree
and row crops.

Sprinkler.—Water is sprayed over the soil surface
through pipes or nozzles from a pressure system.
Subirrigation.—Water is applied in open ditches or
tile lines until the water table is raised enough to wet
the soil.

Wild flooding.—Water, released at high points, is
allowed to flow onto an area without controlled dis-
tribution. :

Kame (geology). An irregular, short ridge or hill of strati-
fied glacial drift.

Lacustrine deposit (geoclogy). Material deposited in iake
water and exposed when the water level is lowered
or the elevation of the land is raised.

Landslide. The rapid downhill movement of a mass of
soil and loose rock, generally when wet or saturat-
ed. The speed and distance of movement, as well
as the amount of soil and rock material, vary greatiy.

Large stones (in tables). Rock fragments 3 inches (7.5
centimeters) or more across. Large stones adversely
affect the specified use of the soil.

Leaching. The removal of soluble material from soit or
other material by percolating water.

Light textured soil. Sand and foamy sand.

Liquid limit. The moisture content at which the soil
passes from a plastic 10 a liquid state.
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Loam. Soil material that is 7 to 27 percent clay particles,
28 to 50 percent siit particles, and less than 52
percent sand particles.

Loess. Fine grained material, dominantly of silt-sized
particles, deposited by wind.

Low strength. The soil is not strong enough to support
loads.

Medium textured soil. Very fine sandy loam, loam, siit
loam, or silt.

Metamorphic rock. Rock of any origin altered in miner-
alogical composition, chemical composition, or struc-
ture by heat, pressure, and movement. Nearly all
such rocks are crystalline.

Mineral soil. Soil that is mainly mineral material and low
in organic material. lts bulk density is more than that
of organic soil.

Minimum tillage. Only the tillage essential to crop pro-
duction and prevention of soil damage.

Miscellaneous areas. Areas that have little or no natural
scil and support jittle or no vegetation.

Moderately coarse textured soil. Sandy loam and fine
sandy loam.

Moderately fine textured soil. Clay loam, sandy clay
loam, and silty clay loam.

Moraine (geology). An accumulation of earth, stones,
and other debris deposited by a glacier. Some types
are terminal, lateral, medial, end, and ground.

Morphology, soil. The physical makeup of the soil, in-
cluding the texture, structure, porosily, consistence,
color, and other physical, mineral, and biological
properties of the various horizons, and the thickness
and arrangement of those horizons in the soil pro-
file.

Mottling, soil. Irregular spots of different colors that vary
in number and size. Mottling generally indicates poor
aeration and impeded drainage. Descriptive terms
are as follows: abundance—few, common, and
many, size—fine, medium, and coarse, and con-
trast—faint, distinct and prominent. The size mea-
surements are of the diameter along the greatest
dimension. Fine indicates less than 5 millimeters
(about 0.2 inch); medium, from 5 to 15 millimeters
(about 0.2 to 0.6 inch); and coarse, more than 15
millimeters (about 0.6 inch).

Muck. Dark colored, finely divided, well decomposed or-
ganic soil material. (See Sapric soil material.)

Munsell notation. A designation of color by degrees of
the three simple variables—hue, value, and chroma,
For example, a notation of 10YR 6/4 is a color of
10YR hue, value of 6, and chroma of 4.

Neutral soil. A soil having a pH value between 6.6 and
7.3. (See Reaction, soil.)

Nutrient, plant. Any element taken in by a plant essen-
fial to its growth. Plant nutrients are mainly nitrogen,
phosphorus, potassium, calcium, magnesium, sulfur,
iIron, manganese, copper, boron, and zinc obtained
from the soil and carbon, hydrogen, and oxygen
obtained from the air and water.
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Qutwash, glacial, Sirafified sand and gravel produced
by glaciers and carried, sorted, and deposited by
glacial melt water.

Outwash plain. A landform of mainly sandy or coarse
textured material of glaciofluvial origin. An outwash
plain is commonly smooth; where pitted, it is gener-
ally low in relief.

Parent material. The unconsolidated organic and mineral
material in which soil forms.

Peat. Unconsolidated material, largely undecomposed
organic matter, that has accumutated under excess
moisture.

Ped. An individual natural so# aggregate, such as a gran-
ule, a prism, or a block.

Pedon. The smallest volume that can be called *'a soil.”
A pedon is three dimensional and large enough to
permit study of all horizons. Its area ranges from
about 10 to 100 square feet (1 square meter to 10
square meters), depending on the variability of the
soil.

Percolation. The downward movement of water through
the soil.

Percs slowly (in tables). The slow movement of water
through the soil adversely affecting the specified
use.

Permeabillity. The quality of the soil that enables water
to move downward through the profile. Permeability
is measured as the number of inches per hour that
water moves downward through the saturated soii.
Terms describing permeability are:

Very Slow......ecessvicssnssannen [€88 than 0.06 inch
SlOW..oocrimrereriienrianen weeeee 3.06 {0 0.20 inch
Moderately SlIow.......cccoovevrnrersereseenns 0.2 to 0.6 inch
Moderate......oovevecevrnsseenssvenniiiens 0.6 inch to 2.0 inches
Moderately rapid s 2.0 10 6.0 inches
Rapid.........correne tieeneneeene- 8.0 10 20 inches
Very rapid.....ccoocoeevevceeerirennenen,. More than 20 inches

Phase, soil. A subdivision of a soil series based on
features that affect its Use and management. For
example, slope, differences in slope, stoniness, and
thickness.

pH value. A numerical designation of acidity and alkalin-
ity in soil. (See Reaction, soil.)

Piping (in tables). Formation of subsurface tunnels or
pipelike cavities by water moving through the soil.

Plasticity index. The numerical difference between the
liquid limit and the plastic limit; the range of moisture
content within which the soil remains plastic.

Plastic limit. The moisture content at which a soil
changes from semisolid to plastic. :

Plowpan. A compacted layer formed in the soil directly
beiow the plowed layer.

Ponding. Standing water on soils in closed depressions.
The water can be removed only by percolation or
evapotranspiration,

Poorly graded. Refers to a coarse grained soil or soll
material consisting mainly of particles of nearly the
same size. Because there is little difference in size
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of the particles, density can be increased only slight-
ly by compaction.

Poor outlets (in tables). Refers to areas where surface
or subsurface drainage outlets are difficult or expen-
sive to install.

Productivity (soil). The capability of a soil for producing
a specified plant or sequence of plants under specif-
ic management.

Profile, soil. A vertical section of the soil extending
through all its horizons and into the parent material.

Reaction, soill. A measure of acidity or alkafinity of a
soil, expressed in pH values. A soil that tests to pH
7.0 is described as precisely neutral in reaction be-
cause it is neither acid nor alkaline. The degree of
acidity or alkalinity is expressed as—

PH
Extremely acid oo BElOW 4.5
Very strongly acid e 4.5 10 5.0
Strongly acid 5.1 10 5.5
Medium acid e 5.6 10 6.0
Slightiy acid. .6.1106.5
Neutral..... 6610 7.3
Mildly alkalin WT41078
Moderately alkalin 791084
Strongly alkaline...... 8.5 10 9.0
Very strongly alkalin . 9.1 and higher

Regolith. The unconsolidated mantle of weathered rock
and soil material on the earih’s surface; the loose
earth material above the solid rock. _

Relief. The elevations or inequalities of a land surface,
considered collectively.

Residuum (residual soil material). Unconsolidated,
weathered, or partly weathered mineral material that
accumulated as consolidated rock disintegrated in
place.

Rill. A steep sided channel resulting from accelerated
erosion. A rill is generally a few inches deep and not
wide enough to be an obstacle to farm machinery.

Rock fragments. Rock or mineral fragments having a
diameter of 2 millimeters or more; for example, peb-
bles, cobbles, stones, and boulders.

Rooting depth (in tables). Shallow root zone. The soii
is shallow over a layer that greatly restricts roots.

Root zone. The part of the soil that can be penetrated
by plant roots.

Runoff. The precipitation discharged into stream chan-
nels from an area. The water that flows off the
surface of the land without sinking into the soil is
called surface runoff. Water that enters the soil
before reaching surface streams is called ground-
water runoff or seepage flow from ground water.

Sand. As a soil separate, individual rock or mineral frag-
ments from 0.05 millimeter to 2.0 millimeters in di-
ameter. Most sand grains consist of quartz. As a soil
textural class, a soil that is 85 percent or more sand
and not more than 10 percent clay.

Sandstone. Sedimentary rock containing dominantly
sand-size particles.

Sapric soil material (muck). The most highly decom-
posed of all organic soil material. Muck has the least
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amount of plant fiber, the highest bulk density, and
the lowest water content at saturation of all organic
soil material.

Sedimentary rock. Rock made up of particles deposited
from suspension in water. The chief kinds of sedi-
mentary rock are congiomerate, formed from gravei;
sandstone, formed from sand; shale, formed from
clay; and limestone, formed from soft masses of
calcium carbonate. There are many intermediate
types. Some wind-deposited sand is consolidated
into sandstone.

Seepage (in tables). The movement of water through the
soil. Seepage adversely affects the specified use.

Series, soil. A group of soils that have profiles that are
almost alike, except for differences in texture of the
surface layer or of the underlying material. All the
soils of a series have horizons that are simifar in
composition, thickness, and arrangement.

Shale. Sedimentary rock formed by the hardening of a
clay deposit.

Sheet erosion. The removal of a fairly uniform layer of
soil material from the land surface by the action of
rainfall and runoff water.

Shrink-swell. The shrinking of soil when dry and the
swelling when wet. Shrinking and swelling can
damage roads, dams, building foundations, and
other structures. It can also damage plant roots.

Silt. As a soil separate, individual mineral particles that
range in diameter from the upper limit of clay (0.002
millimeter) to the lower limit of very fine sand (0.05
millimeter). As a soil textural class, soil that is 80
percent or more siit and less than 12 percent clay.

Siltstone. Sedimentary rock made up of dominantly silt-
sized particles.

Site index. A designation of the quality of a forest site
based on the height of the dominant stand at an
arbitrarily chosen age. For example, if the average
height attained by dominant and codominant trees in
a fully stocked stand at the age of 50 years is 75
feet, the site index is 75 feet.

Slope. The inclination of the land surface from the hori-
zontal. Percentage of slope is the vertical distance
divided by horizontal distance, then multiplied by
100. Thus, a slope of 20 percent is a drop of 20 feet
in 100 feet of horizontal distance.

Slow intake (in tables). The slow movement of water
into the soil.

Slow refill (in tables). The slow filling of ponds, resulting
from restricted permeability in the soil.

Small stones (in tables). Rock fragments less than 3
inches (7.5 centimeters) in diameter. Small stones
adversely affect the specified use of the soil.

Soil. A natural, three-dimensional body at the earth’s
surface. It is capable of supporting plants and has
properties resulting from the integrated effect of cii-
mate and living matter acting on earthy parent mate-
rial, as conditioned by relief over periods of time.

Soil separates. Mineral particles less than 2 mm in
equivalent diameter and ranging between specified
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size limits. The names and sizes of separates recog-
nized in the United States are as follows:

Millime-
fers

Very coarse Sand....... s 2.0 10 1.0
Coarse sand.......cevvnsevvsmssinsesnssieenvennnene. 1.0 10 0.5
Medium sand........vevvveeceeeeeeeee e 0.5 10 0,25
Fine sand......ccoeueneee.. cvererserrmnnrnnnennens 0,289 10 0110
Very fine sand............. wnrmeresmnnnnennenen 0,10 10 0,05
£} SO rremnensssssnenenn. 0,05 10 0.002
Clay.. cevermeennnnne LESS than 0.002

Solum. The upper part of a soil profile, above the C
horizon, in which the processes of soil formation are
active, The solum in soil consists of the A and B
horizons. Generally, the characteristics of the mate-
rial in these horizons are unlike those of the underly-
ing material. The living roots and piant and animal
activities are largely confined to the solum.

Stones. Rock fragments 10 to 24 inches (25 to 60 centi-
meters} in diameter.

Stony. Refers to a soil containing stones in numbers
that interfere with or prevent tillage.

Stripcropping. Growing crops in a systematic arrange-
ment of strips or bands which provide vegetative
barriers to wind and water erosion.

Structure, soil. The arrangement of primary soil parti-
cles into compound particles or aggregates. The
principal forms of soil structure are—p/aty (laminat-
ed), prismatic (vertical axis of aggregates longer
than horizontal), columnar (prisms with rounded
tops), blocky (angular or subangular), and granular.
Structureless soils are either single grain (each grain
by itself, as in dune sand) or massive (the particies
adhering without any regular cleavage, as in many
hardpans).

Subsoil. Technically, the B horizon; roughly, the part of
the solum beiow plow depth.

Substratum. The part of the soil beiow the solum.

Subsurface layer. Technically, the A2 horizon. Generally
refers 1o a leached horizon lighter in color and lower
in content of organic matter than the overlying sur-
face layer. :

Surface layer. The soif ordinarily moved in tillage, or its
equivalent in uncultivated soil, ranging in depth from
4 1o 10 inches (10 to 25 centimeters). Frequently
designated as the “plow layer,” or the “Ap horizon.”

Taxadjuncts. Soils that cannot be classified in a series
recognized in the classification system. Such soils
are named for a series they strongly resemble and
are designated as taxadjuncts to that series be-
cause they differ in ways too smali to be of conse-
quence in interpreting their use and behavior.

Terminal moraine. A beit of thick glacial drift that gener-
ally marks the termination of important glacial ad-
vangces,

Terrace. An embankment, or ridge, constructed across
sloping soils on the contour or at a slight angle to
the contour. The terrace intercepts surface runoff so
that it can soak into the soil or flow slowly to a
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prepared outlet without harm. A terrace in a field is
generally built so that the field can be farmed. A
terrace intended mainly for drainage has a deep
channel that is maintained in permanent sod.

Terrace {geologic). An old ailuvial plain, ordinarily flat or
undulating, bordering a river, a lake, or the sea.

Texture, soil. The relative proportions of sand, silt, and
clay particles in a mass of soil. The basic textural
classes, in order of increasing proportion of fine
particles, are sand, loamy sand, sandy loam, loam,
silt, silt loam, sandy clay loamn, clay loam, silty clay
foam, sandy clay, silffy clay, and clay. The sand,
loamy sand, and sandy loam classes may be further
divided by specifying “coarse,” ‘‘fine,” or *very
fine.”

Thin layer (in tables). Otherwise suitable soil material
100 thin for the specified use.

Till plain. An extensive flat to undulating area underlain
by glacial till.

Tilth, soil. The physical condition of the soil as related
fo tillage, seedbed preparation, seedling emergence,
and root penetration.

Toe slope. The outermost inclined surface at the base
of a hill; part of a foot slope.

Topsoil. The upper part of the soil, which is the most -

favorable material for plant growth. It is ordinarily
rich in organic matter and is used to topdress road-
banks, lawns, and land affected by mining.

Unstable fill {in tables). Risk of caving or sloughing on
banks of fill materiai.

Upland (geology). Land at a higher elevation, in general,
than the alluvial plain or stream terrace; land above
the low lands along streams.

Variant, soil. A soil having properties sufficiently differ-
ent from those of other known soils to justify a new
series name, but occurring in such a limited geo-
graphic area that creation of a new series is not
justified.

Variegation. Refers to patterns of contrasting colors as-
sumed to be inherited from the parent material
rather than to be the result of poor drainage.
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Varve. A sedimentary layer or a lamina or sequence of
laminae deposited in a body of still water within a
year. Specifically, a thin pair of graded glaciolacus-
trine layers seasonally deposited, usually by melt
water streams, in a glacial lake or other body of still
water in front of a glacier.

Water table. The upper limit of the soil or underlying
rock material that is wholly saturated with water.
Waler table, apparent. A thick zone of free water in
the soil. An apparent water table is indicated by the
level at which water stands in an uncased borehole
after adequate time is allowed for adjustment in the
surrounding soil.

Water table, artesian. A water table under hydrostai-
ic head, generally beneath an impermeable layer.
When this layer is penetrated, the water level rises
in an uncased borehole. .
Water table, perched. A water table standing above
an unsaturated zone. In places an upper, or
perched, water table is separated from a lower one
by a dry zone.

Weathering. All physical and chemical changes pro-
duced in rocks or other deposits at or near the
earth’s surface by atmospheric agents. These
changes result in disintegration and decomposition
of the material.

Well graded. Refers to soil material consisting of coarse
grained particles that are well distributed over a wide
range in size or diameter. Such soil normally can be
easily increased in density and bearing properties by
compaction. Contrasts with poorly graded soil.

Wiiting point (or permanent wilting point). The mois-
ture content of soil, on an ovendry basis, at which a
plant (specifically sunflower) wilts so much that it
does not recover when placed in a humid, dark
chamber.





