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Major fieldwork for this soil survey was done in the period 1957-63. Soil names and
descriptions were approved in 1968. Unless otherwise indicated, statements in this pub-
lication refer to conditiens in the ceunty in 1963. This survey was made cooperatively
by the Soil Conservation Service and the Ohio Department of Natural Resources, Division
of Lands and Seil, and the Ohio Agricultural Research and Development Center. It is part
of the technical assistance furnished to the Warren County Soil Conservation District.

Fither enlarged or reduced copies of the soil map in this publication can be made by
commercial photographers, or they can be purchased on individual order from the Carto-
graphic Division, Seil Conservation Service, USDA, Washington, D.C. 26250.

HOW TO USE THIS SOIL SURVEY

HIS SOIL SURVEY contains infor-

meation that can be applied in manag-
ing farms, pasture, and woodlands; In
selecting sites for roads, ponds, buildings,
and other structures; and in judging the
suitability of tracts of land for farming,
industry, and recreation.

Liocating Soils

Ail the soils of Warren County are
shown on the map at the back of this pub-
lication. This map consists of many sheets
made from aerial photographs. Each sheet
is numbered to correspond with & number
on the Tndex to Map Sheets.

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

Finding and Using Information

The “Guide to Mapping Units” can be
used to find information, This guide lists
all the soils of the county in alphabetic or-
der by map symbol and gives the capabil-
ity classifieation of each. It also shows the
page where each soil is described and the
woodland group in which the soil has been
placed.

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

map and colored to show soils that have
the same Iimitation or snitability, For ex-
ample, soils that have a slight limitation
for a given use can be colored green, those
with a moderate limitation can be colored
yellow, and those with a severe limitation
can be colored red.

Farmers and those who work with farm-
ers can learn about use and management
of the soils from the soil descriptions and
from the discussions of the capability units
and woodland groups.

Foresters and others can refer to the

- gection “Woodland,” where the soils of the

county are grouped according to their
suitability for trees.

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

Community planners and others can
read about soil properties that affect the
choice of sites for nonindustrial buildings
and for recreation areas in the section
“Town and Country Planning.”

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

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

Newcomers in Warren County may be
especially interested In the section “Gen-
eral Soil Map,” where broad patterns of
soils are described. They may also be inter-
ested in the information in the section
“Additional Facts about Warren County.”

Cover:

Horse farm on Rossmoyne silt loam, 2 to § percent
slopes.
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SOIL SURVEY OF WARREN COUNTY, OHIO

BY DALE E. GARNER, NEIL E. REEDER, AND JAMES E. ERNST, DIVISION OF LANDS AND S0IL, OHIG DEPARTMENT OF
NATURAL RESOURCES, AND NORBERT XK. LERCH, SOIL CONSERVATION SERVICE

UNITED STATES DEPARTMENT OF AGRICULTURE, S0TL CONSERVATION SERVICE, IN COOPERATION WITH THE OHIO
DEPARTMENT OF NATURAL RESOURCES, DIVISION OF LANDS AND SOIL, AND THE OHIO AGRICULTURAL RESEARCH
AND DEVELOPMENT CENTER

ARREN COUNTY is in the southwestern part of

Ohio (fig. 1). Tt occupies approximately 261,120
acres, or 408 square miles, and is roughly rectangular in
shape. The county is made up of 11 townships.

The population of Warren County in 1960 was approxi-
mately 65,711 (15}.* Lebanon, the county seat, is the largest
community in the county. It is near the center of the county.
Lebanon had a population of 5,993 in 1960.

Large areas of deep, nearly level or gently sloping soils
rmake Warren County well suited to farming. Corn, wheat,
soybeans, and hay are the principal crops. Grain crops are
used mainly as feed for livestock.

Warren County is directly south of the metropolitan
area of Dayton, Ohio, and north of the larger metropolitan
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Figure 1.—Location of Warren County in Ohio.

* Italic numbers in parentheses refer to Literature Cited, page 113.

area of Cincinnati, Ohio. For this reason, community de-
velopment is ocenrring in some parts of the county, but
farming still is the dominant land use.

How This Survey Was Made

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

The soil scientists made comparisons among the pro-
files they studied. They compared these profiles with those
in counties nearby and in places more distant. They classi-
fied and named the soils according to nationwide, uniform
procedures. The soil series and the soil phase are the cate-
gories of soil classification most used in a local survey (13).

Soils that have profiles almost alike make up @ soil series.
Tixcept for different texture in the surface layer, all the
soils of one series have major horizons that are similar in
thickness, arrangement, and other important characteris-
tics. FEach soil series is named for a town or other geo-
graphic feature near the place where a soil of that series
was first observed and mapped. Cincinnati and Clermont,
for example, are the names of two soil series, All the soilsin
the United States having the same series name are essen-
tially alike in those characteristics that affect their be-
havior in the undisturbed soils.

Soils of one series can differ in fexture of the surface
goil and in slope, stoniness, or some other characferistic
that affects use of the soils by man. On the basis of such
differcnces, a soil series is divided into phases. The name
of a soil phase indicates a feature that affects manage-
ment. For example, Fox loam, 0 to 2 percent slopes, is one
of several phases within the Fox series.

After a guide for classifying and naming the soils had
been worked out, the soil seientists drew the boundaries of
the individual soils on aerial photographs. These photo-
graphs show woodlands, buildings, field borders, trees,

1



2 S0IL SURVEY

and other details that help in drawing boundaries accu-
rately. The soil map in the back of this publication was
prepared uging the aerial photographs for the base map.

The areas shown on a soil map are called mapping units.
On most maps detailed enough to be useful in planning the
management of farms and fields, a mapping unit is nearly
equivalent to a soil phase. It is not exactly equivalent, be-
canse it is not practical to show on such a map all the
small, scattered bits of soil of some other kind that have
heen seen within an area that i3 dominantly of a recog-
nized soil phase.

Some mapping units are made up of soils of different se-
ries, or of different phases within one series. Two such
kinds of mapping units are shown on the soil map of War-
ren County: Soil complexes and undifferentiated groups.

A soil complex consists of areas of two or more soils, s0
intermingled or so small in size that they canmot be shown
separately on the soil map. Each area of a complex con-
tains some of each of the two or more dominant soils, and
the pattern and relative proportions are about the same in
all areas. The name of a soil complex consists of the name
of the dominant soil in a single series, for example, Eden
complex; or the names of the dominant soils in two or
more series, joined by a hyphen, for example, Fox-Casco
complex, 12 to 18 percent slopes, moderately eroded.

An undifferentiated group is made up of two or more
soils that could be delineated individually but are shown
as one unit because, for the purpose of the soil survey, there
ig little vatue in separating them. The pattern and propor-
tion of soils are not uniform. An area shown on the map
may be made up of only one of the dominant soils, or of
two or more. The name of an undifferentiated group con-
sists of the names of the dominant soils, joined by “and,”
for example, Rodman and Casco gravelly loams, 18 to 25
percent slopes, moderately eroded.

In most areas surveyed there are places where the soil
material is so rocky, so shallow, or so severely eroded that
it cannot be classified by soil series. These places are shown
on the soil map and are deseribed in the survey, but they
are called land types and are given descriptive names. Cub
and fill land is a fand type in Warren County.

While a soil survey 1s in progress, samples of soils are
taken, as nceded, for laboratory measurements and for en-
gineering tests. Laboratory data from the same kinds of
soil in other places are assembled. Data on yiclds of crops
under defined practices are assembled from farm records
and from field or plot experiments on the same kinds of
soil. Yields under defined management are estimated for
all the soils.

But only part of a soil survey is done when the soils have
heen named, described, and delineated on the map, and the

‘laboratory data and yield data have been assembled. The
mass of detailed information then needs to be organized in
stch a way as to be readily useful to different groups of
“qusers, among them farmers, managers of woodland and
rangeland, and engineers.

On the basis of yield and practice tables and other data,
the soil scientists set up frial groups. They test these
groups by further study and by consultation with farmers,
agroromists, engineers, and others. Then the soil sclentists
adjust the groups according to the results of their studies
and consultation. Thus, the groups thai are finally evolved

- reflect up-to-date knowledge of the soils and their behavior
wnder present methods of nse and management.

General Soil Map

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

A map showing soil associations is useful to people who
want a general idea of the soils In a county, who want fo
compare different parts of & county, or who want to know
the location of Jarge tracts that are suitable for a certain
kind of land use. Such a map is a useful general guide in
managing a, watershed, & wooded tract, or a wildlife area,
or in planning engineering works, recreational facilities,
and community developments. It is not a suitable map for
planning the management of a farm or field, or for select-
ing the exact location of a road, building, or similar struc-
ture, because the goils in any one association ordinarily
differ in slope, depth, stoniness, drainage, and other charac-
teristics that affect their management.

The soil associations in Warren County join associations
in other counties that have the same or similar kind of
landseapes but do not necessarily have the same dominant
soils or the same proportion of dominant soils,

The six =oil agsociations in Warren County are described
in the following pagoes.

1. Clermont-Avenburg Association

Poorly drained and somewhat poorly drained, nearly level
to gently sloping soils that formed in loess and Illinoien-
age glacicl il

This soil association is in scattered aveas that are mainty
in the sounthern and east-central parts of the county. The
nearly level soils in most of the association are broken in
places by slight rises. V-shaped drainageways dissect the
soils and hinder cultivation in some places.

This association makes up about 14 percent of the
county. About 48 percent of this is Clermont soils, 42 per-
cent is Avonburg soils, and the remaining 10 percent is
other soils.

The Clermont and Avonburg soils formed partly in loess
and partly in the underlying clay loam glaeial till of II-
linoian age. Clermont goils are nearly level and poorly
drained and occupy broad areas. Avonburg soils are some-
what poorly drained and lie on slight rises.

Other soils are the poorly drained Blanchester soils in
low areas and along drainageways, the moderately well
drained Rossmoyne soils on scattered low knolls, and the
dark-colored, very poorly drained Patton soils in low level
areas. The Patton soils are in one area along State Route .
350 in the eastern part of the county.

Wetness is the major limitation to use of the soils in this
association. These soils dry out slowly in spring even it
drained. Drainage is difficult on these soils because perme-
ability is slow or very slow, and the soils are level to gently
sloping. A combination of surface ditches and bedding is
normally used for drainage. Land smoothing is used to
some extent. The soils in this association are suited to
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farming 1f they are adequately drained and otherwise
managed well. Most of the acreage is used for crops,
mainly corn and soybeans. The major soils are very
strongly acid or extremely acid unless limed. Only a small
area 1s used for community development in this associ-
ation, pattly because the soils are seasonally wet for long
periods in winter and spring. The Rossmoyne soils have
the fewest limitations for bmlding sites.

2. Rossmoyne-Hickory-Fairmount
Association

Hoderately well drained and well drained, gently sloping
to steep soils that formed n sili-capped glacial tell end in
residual material,

This soil association occupies much of the southeastern
and east-central parts of the county. The soils are gently
sloping to steep and are in the steepest parts of the county.
The major scils occupy side slopes around streams and
drainageways that flow into the Little Miami River and
Todd Fork of the Little Miami River. All of this associ-
ation is highly dissected, for the streams are deeply
entrenched.

This association makes up about 28 percent of the
county. About 55 percent of this is Rossmoyne soils, 19
percent is Hickory soils, 13 percent is Fairmount soils, and
the remaining 13 percent. is other soils.

The moderately well drained Rossmoyne soils are domi-
nant. They ocoupy the uppermost slopes, which range to
as much as 12 percent. The Rossmoyne soils formed in
silt-capped glaeial till of Tllinoian age. In the subsoil they
have a dense compact layer that restricts movement of
water and growth of plant roots.

Hickory soils formed in glacial till of Tllinoian age
that, in some places, is thin over resiclual shale and lime-
stone, The Hickory soils are well drained. They generally
are steeper than the Rossmoyne scils. Much of the acreage
of Hickory soils is mapped in complexes with Fairmount
soils whers the glacial till is thin over caleareous shale and
limestone.

The Fairmount soils are shallow and well drained. They
formed in material weathered from interbedded shale and
limestone. Most areas of steep Falrmount soils have lime-
stone {lagstones on the surface.

Among the other soils in this association are the well-
drained Crider and Cincinnati soils on the uplands and
the well-drained Parke and Rainsboro soils on terraces
along some of the larger streams. The Crider soils are only
in the eastern part of the county in one area called Spring
Hill. Smaller areas of other soils oceur along the streams.

Steepness is the dominant limitation to the use of the
soils in this association. Corn and soybeans are comimonly
grown on the less sloping soils, and pasture and woodland
are dominant on the steeper soils. Much of the woodland
in the county is in this association. Erosion and gullying
are serious hazards throughout.

The dissected terrain offers numerous scenic views for
homesites, but there is little community development in
this association. Soil limitations to community develop-
ment are steep slopes and bedroek at a shallow depth on

the side slopes.

3. Russell-Miamian-Xenia-Wynn Association

Well drained and moderately well drained, nearly level to
sloping soils on the Wisconsin-age glacial till plain

This soil association occupies a large continuous area in
most of the northern and western parts of the county.
Much of the association consists of undulating to rolling
uplands that are commoniy cut by numerous V-shaped
valleys.

This association makes up about 36 perceni of the
county. About 40 percent of this is Russell and Miamian
soils, 19 percent is Xenia soils, 12 percent is Wynn soils
and the remaining 29 percent is other soils.

The Russell, Miamian, and Xenia soils formed parily in
loess and partly in the underlying calcareous loam glacial
till of Wisconsin age. The Wynn soils formed in loess and
glacial till that overlie Iimestone bedrock at a depth of
90 to 40 inches. Russell and Miamian soils are mapped
together in complexes. They are well drained. Xenia soils
arc moderately well drained, and Wynn soils are well
drained.

Among other soils are the well drained, steep ITennepin
sails on the sides of stream valleys and the dark-coloved,
moderately well drained, gently sloping Dana soils. Small
areas of well-drained Alford soils and somewhat poorly-
drained Iva soils occur near the place where Caesar Creek
flows into the Little Miami River.

The erosion hazard is the major limitation to farming
in this asscciation. Common practices used to control ero-
sion are striperopping, contour farming, and the use of
grassed waterways. The nearly level solls of the associ-
ation have few limitations for farming. If practices for
controlling erosion are used where needed, most of the
soils are well snited to farm crops. Some of the steeper
soils are wooded or are used for pasture.

Because bedrock is near the surface, the Wynn soils are
limited for use as sites for buildings with basements and
for other community development. Although most of this
association is used for farming, community development
is taking place to some extent, particularly in the western
part of the connty adjacent to Butler County and around
Lebanon. Some areas of this assoeiation can be developed
for hiking and nature trails or other recreational facilities.

4. Fincastle-Brookston Asscciation

Somewhat poorly drained and very poorly drained, nearly
level or gently sloping soils on the Wisconsin-age glacial
il plain

This soil association is in areas scattered over the county
from near Mason and Kings Mills in the southwestern
part to north and east of Waynesville and Harveysburg
1n the northeastern part. The soils in these scattered areas
are nearly level or gently sloping.

This association makes up about 9 percent of the county.
About 60 percent of this is Fincastle soils, 35 percent is
Brookston soils, and the remaining 5 percent is other soils.

The Finecastle and Brookston soils formed in silt-capped
glacial till of Wisconsin age. Fincastle soils are somewhat
poorly drained, nearly level or gently sloping, and lighter
colored and slightly higher in elevation than Brookston.
Brookston soils are very peorly drained and lie in the low;
nearly level or depressional areas. Either Fincastle or
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Brookston soils are dominant in some areas of this associa-
tion, and Fincastle soils in other areas.

Other soils are the somewhat poorly drained Reesville,
the very poorly drained Ragsdale, and the moderately
well drained Xenia soils.

A seasonally high water table and excessive wetness are
the major limitations to the use of the soils for farming.
The soils are well suited to commonly grown farm crops,
but drainage is needed for optimum crop growth. Corn
and soybeans are the main crops. The erosion hazard is
only slight.

Seasonal wetness and poor natural drainage are limita-
tions for many nenfarm uses. Basements and foundations
in the dominant goils are likely to be wet unless drainage
15 provided. In the low areas, drainage outlets are diflicuit
to establish. The Xenia soils have the fewest limitations
for building sites.

5. Genesee-Fox Association

Well-drained, nearly level s0ils on flood pluins and nearly
level to moderately steep soils on Wisconsin-age glacial
outwash terraces

The largest part of this soil association occupies an area
that roughly parallels the Little Miami River and its
major tributaries. The other part is in the northwestern
part of the county along the Miami River and Clear
Creek. Both areas consist mainly of nearly level soils on
bottom lands that are broken in places by nearly level to
gently sloping soils on stream terraces. A few areas of
steeper soils are between terrace levels. The major soils
in the association are well drained.

This association makes up about 10 percent of the
county. About 30 percent of this is Genesee soils, 30 percent
is Fox soils, and the remaining 40 percent is other soils.

The nearly level Genesee soils formed in loamy alluvium
and occupy the bottom lands. The Fox soils formed in 24
to 42 inches of loamy material that overlies ealcareous
sand and gravel. They are mainly nearly level to gently
sloping on terraces and more sloping on terrace breaks.
Fox soils are dominant in the northwestern part of the
county along the Miami River.

Other soils are Ross, Algiers, Eel, Shoals, and Sloan
soils on bottom lands and Williamsburg, Warsaw, Rains-
boro, and Parke soils on the terraces. All of the soils on
bottom lands are subject to flooding.

Use of the Genesee and the lower Fox soils are limited
mainly by flooding. Use of the Fox soils is also limited by
drouwghtiness during dry periods and by an erosion hazard
on the steeper slopes. All of the soils are well suited to
crops, and the major soils are suited to irrigation. Corn
and soybeans are the major crops in this association.

Nursery crops are grown to some extent on the Williams-
burg soils. In some places on Genesee soils, johnsongrass is
a serious weed pest. Community development has occurred
to some extent, particularly in the northwestern part of
Warren County. Flooding is a hazard in low-lying areas
of Fox soils in this association, The Fox and Warsaw soils
are a potential source of sand and gravel for commercial
use.

6. Patton-Henshaw Association

Very poorly drained and somewhat poorly drained, nearly
level soils that formed in lacustrine sedéments in formerly
ponded areas

This soil association occupies three areas in Warren
County. Two of these areas are located in the eastern part
of Massie and Washington Townships. The largest area
is long and narrow and is along the Butler County line in
the western part of Warren County.

This association makes up about 3 percent of the county.
About 80 percent of this is Patton soils, 10 percent is Hen-
shaw zoils, and the remaining 10 percent is other soils.

The dominant soils, Patton and Henshaw, formed in
silty and clayey materials deposited in old glacial lakes.
They lie on a plain that, in places, is interspersed with
small rises and is dissected by small drainageways.

The Patton soils are very poorly drained, dark colored,
and nearly level to slightly depressional. The Henshaw
soils are Hghter colored and somewhat poorly drained.
They are nearly level and oceupy the low rises.

Among other soils are the Kings and Uniontown. The
Kings soils are very poorly drained and occupy depres-
sions in Shakers Swanip in the western part of the county.
}’.{[‘Ehenbetter drained Uniontown soils are on slightly higher

olls.

Use of the soils in this association is limited mainly by
wetness. Most areas of Patton and Henshaw soils are ade-
quately drained, and this association is one of the most
productive for farming in the county. The soils are used
intensively for cash grains, and corn and soybeans are the
main crops. The association is used little for community
development, partly because the soils are so wet.

Use and Management of the Soils

This section discusses the nse and management of the
soils in Warren County for farming, woodland, wildlife,
and engineering. Also discussed are selected nonfarm uses.
In the part of this section on farming, there are estimated
yields of principal crops grown on the various soils in the
county. The part on wildlife gives information about the
suitability of the soils for elements of wildlife and the use
of the soils for various kinds of wildlife. The engineering
part of this section gives test data for selected soils and es-
timates of engineering properties for all of the soils. It also
gives interpretations of properties for selected engineering
uses. The part on planning land use gives estimated degrees
of limitations and the kinds of limitations of the soils for
selected nonfarm uses.

Pasture Management

Most of the pasture in the county is on soils that are
susceptible to erosion. These soils generally are eroded,
low in natural fertility, and have poor tilth. Some pastures
are on soils that have drainage needs. Soils that require
drainage for optimwm growth of row crops also require
drainage for optimum growth of most pasture plants.

Trosion control is particularly important becanse many
of the soils used for pasture are already eroded. Control of
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erosion is particularly important during seeding. Mulch
seeding or use. of a nurse crop helps to prevent further
erosion.

Drainage must be as well established for pastures ag for
TOW crops.

Lime and fertilizer needs should be determined by soil
tests. Adequate amounts of these amendments should be
gsupplied to meet the requirements of the pasture plants
grown and the needs of the farmer.

Soil compaction, caused by grazing when the soils are
wet, slows the growth of pasture plants. Harvesting meth-
ods other than grazing, such as for hay, silage, or soilage,
help to inerease the growth of pasture plants and reduces
soil compaction, Tilling when the moisture content is opti-
mum also helps to reduce soil compaction.

The ability of a pasture to produce and to provide sur-
face protection of the soils is influenced by the number of
livestock, the length of time the livestock graze, the sea-
gon they graze, and the availability of water, Practices of
good management are: (1) Stocking at proper rates so as
to maintain key forage species; (2) rotating pasture; (3)
deferring grazing; (4) grazing at the proper season ac-
cording to species; and (5) supplying ample water and
salt at strategic locations.

Capability Grouping

Capability grouping shovws in a general way, the suita-
bility of soils for most kinds of field crops. The groups are
made according to the limitations of the soils when used for
field crops, the risk of damage when they are used, and the
way they respond to treatment. The grouping does not take
into account major and generally expensive landforming
that would change slope, depth, or other characteristics
of the soils; does not take into consideration possible but
unlikely major reclamation projects; and does not apply to
rice, cranberries, horticuttural erops, or other crops requir-
ing special management.

Those familiar with the capability classification can
infer from it much about the behavior of goils when used
for other purposes, but this classification 1s not a substitute
for interpretations designed to show suitability and limita-
tions of groups of soils for range, for forest trees, or for
engineering.,

In the capability system, all kinds of soil are grouped
at three levels—the capability class, subeclass, and unit.
These are discussed in the following paragraphs.

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

Class T. Soils have few limitations that restrict their
uge.

Class IT. Soils have moderate limitations that reduce
the choice of plants or that require moderate con-
gervation practices.

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

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

Class V. Soils are not likely to erode but have other
limitations, impractical to remove, that limit their
use largely to pasture or range, woodland, or wild-
life habitat. {No elass V soils in Warren County.)

Class V1. Soils have severe limitations that make them
generally unsuited to cultivation and limit their
use largely to pasture or range, woodland, or wild-
life habitat.

Class VII. Soils have very severe limitations that make
them unsuited to cultivation and that restrict their
use largely to pasture or range, woodiand, or
wildlife habitat.

Class VIII. Soils and landforms have limitations that
preclude their nse for commercial plants and re-
strict their use to recreation, wildlife habitat, or
water supply, or to esthetic purposes. (No class
VIIT soils in Warren County.)

CapParTiaTY SUBCLASSES are soil groups within one class.
They are designated by adding a small Tetter, e, w, s, or o,
to the class numeral, for example, ITe, 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 interfers with plant growth or cultivation (in
some soilg the wetness can be partly corrected by artificial
drainage) ; s shows that the soils is limited mainly because
it is shallow, droughty, or stony; and ¢, used in some parts
of the United States but not in Warren County, shows
Ehat the chief limitation is climate that is too cold or too

ry.

In class I there are no subclasses, because the soils of this
class have few Hmitations. Class V can contain, at the most
only the subclasses indicated by o, s, and ¢, because the
soils In elass V are subject to httle or no erosion, theugh
they have other limitations that restrict their use largely
to pasture, range, woodland, wildlife habitat, or recreation.

Carasrrry Un1Ts are soil groups within the subclasses.
The soils in one capability unit are enongh alike to be
suited fo the same crops and pasture plants, to require simi-
lar management, and to have similar productivity and
other responses to management. Thus, the capability unit
is a convenlent grouping for making many statements
about management of soils. Capability units are generally
designated by adding an Arabic numeral to the subclass
symbol, for example, I1e—4 or I1te-1. Thus, in one symbol
the Roman numeral designates the capability class, or de-
gree of limitation, the small letter indicates the subclass, or
kind of limitation, as defined in the two foregoing para-
graphs, and the Arabic numeral specifically identifies the
capability unit within each subeclass.

Managemeni by capability units

Described in the following pages are the capability units
in Warren County. The solls in any one unit are similar
in the kind of management they require, and in their re-
sponse to that management. The descriptions of the capa-
bility units give the soil characteristics that affect the
choice of crops, productivity, and management in that
unit. In some units, one or two soils may differ slightly
from the rest of the soils in the unit. These soils that
differ are included because they have a small acreage that
does not justify a separate capability unit deseription, or
because they are similar in many important properties to
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the other soils in the unit. By including soils that differ
slightly, the number of capability units in this soil survey
are kept to a practical minimum. The exceptions are noted
becanse they affect use and management. ]

The ratings of low, medium, or high available moisture
capacity refers to the normal rooting depth of corn, soy-
heans, or other commonly grown field crops. Depth of root
zone refers to the depth of soil to a root restricting layer,
such as a fragipan, dense clay, compact till, or bedrock.

Although these descriptions point out soil features that
limit the use of the soils for crops or pasture, no specific
recommendations for overcoming these limitations are giv-
en. Many methods are suitable for controlling erosion or of
obtaining adequate drainage on any given field of any kind
of soil. For specific information regarding erosion control,
drainage, or other management practices, the farmer
should request the information from the nearest office of
the Soil Conservation Service or the Ohio Cooperative
Extension Service.

The names of soil series represented are mentioned in
the description of each capability unit, but this does not
mean that all the soils of a given-series appear in the unit.

The individual soils in cach capability unit can be deter-
mined by consulting the “Guide to Mapping Units” at
the back of this survey. Cut and fill land, Gravel pits,
Muck, and Riverwash have not been assigned a capability
unit.

The following general, or basic, management practices
are needed on practically all of the soils in the county.

Levels of management—Two levels of management,
improved and optimum, are defined for usc in this soil
survey in the subsection “Estimated Yields,” which fol-
lows this subsection. The table of estimated crop yields
gives yields under both levels of management. The capa-
bility unit deseriptions on the following pages stress opti-
mum management. The use of optimum management re-
Su'li[-s in optimum crop growth on practically all of the
soils.

M aintenance of adequate fertility.—Because many of the
soils in the county, particularly those that are light col-
ored, such as the Cincinnati, Clermont, and Kendallville,
are naturally acid and low in confent of plant nutrients,
additions of lime and fertilizer are nceded. Such addi-
tions should be based on the results of soil tests, on the
need of the erop, and on the level of crop growth desired.
For assistance in determining the kinds and amounts of
fertilizer to %pply, the farmer should consult the Ohio
Cooperative Ioxtension Service. Maintaining the organic
cplniclent of the soils helps fo insure good soil structure and
talth.

Utilization of crop residues—In many of the solls in
the county, for example, the Clermont and Henshaw, the
organic-matter content 1s below optimum level. To offset
this deficiency, all crop residues should be incorporated
into the soil. If soybeans or other crops that supply small
amounts of residues are grown, the cropping system should
provide cover or sod crops.

Drainage—In this county wetness is a hazard on about
40 percent of the acreage suitable for cultivated crops.
Needed on the somewhat poorly drained, poorly drained,
and very poorly drained soils are land smoothing (fig. 2),
tile, surface drains, or a combination of these. The mod-
erately well drained soils generally need few or no drain-
age practices. If they are drained, most of the soils on

Figure 2—Land smoothing on Clermont silt loam.

which use is limited by wetness are suited to general farm
Crops.

Control of erosion.—In the county erosion is a hazard
on gently sloping to very steep soils. This amounts to about
58 percent of the acreage suitable for cultivation. rosion
control practices commonly used in the county are con-
structing diversion terraces and waterways, contour strip-
cropping, contour tillage, minimam tillage, utilizing crop
residues, and planting close-growing crops.

Oropping systems~-Cropping systems can be defined as
the growing of crops under needed management practices,
These systems include the use of rotations that contain
grasses and legumes, and the use of sequences that give
the desired benefits without the use of such crops. A sat-
isfactory cropping system meets the needs of the soil for
improvement or maintenance of good physical condition,
protects the soil during critical periods when erosion usual-
ly occurs, aids in the control of weeds, nseets, and dis-
eases, and fulfills the farmer’s desirve for good crop growth,

In sloping areas as the frequency of row crops in the
cropping system increases, so does the need for establish-
ing conservation measures. It is impossible to list all of
the possible cropping systems suitable for any particular
soil. For example, by using contour striperopping on a
sloping soil, a rotation of a year of a row crop, a year of a
small grain, and 2 years of meadow may be satisfactory.
Becanse of excessive erosiom, the row crop would not be
satisfactory in the cropping system unless contour strips
were established.

Field erops commonly grown in the county include corn,
soybeans, and small grains, such as wheat and oats. The
pasture and hay plants commonly grown are alfalfa, al-
sike clover, ladino clover, red clover, timothy, orchard-
grass, and bromegrass. Specialty crops include cigar leaf
tobacco, sweel corn, strawberries, squash, and trees for
landscaping. The kinds of crops named are not exclusive,
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but they do show the kind of crops that are adapted to the
soils in the county.

For specific information regarding erosion control, rec-
ommended crop varieties, drainage, or other management
practices, the reader should consult technicians at the near-
ost office of the Soil Conservation Service or the Ohlo
Cooperative Extension Service.

CAPABILITY UNIT I-1

This eapability unit consists of medium-textured soils
that are nearly level and well drained or moderately well
drained. These soils are in the Ockley, Miamian, Russell,
Williamsburg, and Xenia series. All the soils have a deep
or moderately deep root zone and moderate or moderately
slow permeability. They have a high or medium available
moisture capacity and a high capacity for storing and re-
leasing plant nutrients. The roct zone is strongly acid to
mildly alkaline, The most acid part of these soils 1s in the
upper 2 feet.

These soils have no soil features that limit use for field
crops or pasture. Where management is improved or opti-
mum, there is little or no erosion hazard. All of the solls
are subject to surface crusting, but good soil structure can
be maintained by using crops that supply large amounts
of crop residues and by using minimum tillage.

These soils are suited to all of the field crops and to the
hay and pasture plants commonly grown in the county.
They also are suited to the specialty crops adapted to the
climate. Row crops can be grown year after year if man-
agenent is optimum. If management is less than optimum,
Toss of good soil structure and poorer crop growth are
likely. These soils are suited to irrigation.

CAPABILITY UNIT I-2

This capability unit consists of dark-colored, medium-
sextured Dana and Wea soils that are nearly level and
moderately well drained or well drained. They have a cleep
root zone, moderate or moderately slow permeability, a
high available moisture capacity, and a high capacity tor
storing and releasing plant nuirients. Their root zone is
medium acid to neutral. These soils have a moderately
high organie-matter content.

These soils have no soil features that limit use for field
crops or pasture. If management is improved or optimum,
the erosion hazard is slight or none. Tilth is generally good
in the surface layer, and the soils resist crusting. These
soils have n higher organic-matter content than nearby
lighter colored soils, and they are less susceptible to sur-
face crusting. Soil structure can be maintained by using
erops that supply large amounts of crop residues.

These soils are suited to all of the field crops and to the
hay and pasture plants commonly grown in the county.
They also are suited to the specialty crops adapted to the
climate. These soils can be used year after year for row
crops if management is good. Organic-matter content and
erop growth generally decrease if management is less than
optimum. The seils i this unit are suited to irrigation.

CAPARILITY UNIT Tie-1

This capability unit consists of medium-textured and
moderately coarse textured soils that are mostly gently
sloping and are well drained or moderately well drained.
These soils are in the Alford, Birkbeck, Cincinnati, Crider,
Dana, Hickory, Kendallville, Miamian, Ockley, Parke,
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Princeton, Russell, Uniontown, Williamsburg, and Xenia
series. They have a deep or moderately deep rcot zone and
moderate or moderately slow permeahility. They have a
medium or high available moisture capacity and a moder-
ate to high capaeity for storing and releasing plant nutri-
ents. The root zone of the soilsm this unit generally ranges
from very strengly acid to slightly acid, but in some places,
part of the root zone is neutral. The lime required for the
soils is extremely variable. Surface runoff is medium to
rapid, and the hazard of erosion is moderate in enltivated
areas. Some of the soils are already moderately eroded. All
of the soils are susceptible to surface crusting, but Dana
and Princeton soils are less susceptible than the others.
The moderately eroded soils puddle and clod more easily
than the nneroded soils.

The soils in this unit are suited to all of the field erops
and to the hay and pasture plants that arve commonly
grown in the county, They are also suited to commoniy
grown specialty crops. These solls can be cultivated year
after year on slopes of up to 4 percent if management is
optimum. Frosion losses are generally excessive where
soils on slopes of more than 4 percent are continually cul-
tivated. A thick plant cover in hay meadows and pastures
helps to control erosion.

CAPABILITY UNIT Ife-2

This capability unit consists of medium-textured Platt-
ville and Wynn soils that are well drained and mostly
gently sloping. Limestone or limestone and shale bedrock
is at a depth of 20 to 40 inches. These soils have a mod-
erately decp root zone, slow or moderafely siow perme-
ability, a medium to low available moisture capacity, and
a moderate capacity for storing and releasing plant nu-
trients. Their root zone is mostly medium acid to nentral.

The erosion hazard is moderate, partly because surface
runofl is medium to rapid. These soils are especially
droughty where limestone is only 20 to 30 inches below
the snrface. The Wynn soils are susceptible to surface
crusting. In some places they are moderately eroded and
require more careful management than uneroded areas.
The Plattville soils have a higher organic-matter content
than Wynn soils and arc less susceptible to crusting.

All of the soils generally are suited to the field or pas-
ture crops commonly grown in Warren county. They are
anited to continuous row crops on slopes up to 4 percent
#f management is optimum. IT soils having slopes of more
than 4 percent are eultivated continuously, excessive ero-
sion losses are likely, A thick plant cover in pastures and
hay meadoiws helps to control erosion.

CAPABILITY UNIT He-3

This capability it consists of medinm-textured Rains-
horo and Rossmoyne soils that are gently sloping and
moderately well drained. These soils have a fragipan, a
moderately deep root zone, moderately slow permeability,
and a medinm available moisture capacity. The root zone
and available moisture capacity are limifed by the fragi-
pan. These soils hve a moderate capacity for storing and
releasing plant nutrients. They are strongly acid in the
rool zone.

The erosion hazard is moderate, partly because surface
runeff is medium to rapid. A1l the soils are subject to sur-
face crusting. If plowed when wet, the moderacly eroded
Rossmoyne soil is likely to be more cloddy than the other
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soils. A1l of the soils with slopes of up to 4 percent are
suited to continuons row crops if management 1s optimum.
Where soils having slopes off more than 4 percent are con-
tinuously cultivated, erosion losses are likely to be exces-
sive. The soils in this unit are suited to ail of the field
crops and to hay and pasture plants commonly grown in
the county. They are not well suited to specialty crops. A
thick plant cover in pastures and hayfields helps to control

eroslon.
CAPABILITY UNIT Het

This capability group consists of medium-textured Fox
and Warsaw soils that are gently sloping and well drained.
These soils have calcareous sand and gravel within 24 to
42 inches of the surface. They have a moderately deep root
zone, moderate permeability, a medium to low available
moisture capacity, and a moderate capacity for storing
and releasing plant nutrients. Above the calcareous sand
and gravel, these solls are medium acid to slightly acid.
The Warsaw soils have a higher organic-matter content
than the Fox soils. The erosion hazard is moderate on all
of these soils, They have medium to rapid surface runoff,
and tend to be droughty where the sand and gravel are
iﬁ_rlitl’llin 30 inches of the surface. Surface crusting is not

ikely.

These soils are suited to all of the field crops, to hay and
pasture plants, and to the specialty crops commonly grown
in the county. They warm up and dry out early in spring.
They are well suited to irrigation if erosion is controlled.
If high value crops are to be grown, irrigation should be
considered. These soils are suited to cultivation year after
year on slopes of up to 4 percent if management is opti-
mum. The loam surface Iayer of these soils is easily
worked, and it maintaing its structure if crop residues are
fully utilized. I'f these soils are not irrigated, pastures are
poor in summer. A thick plant cover in pastures and hay-
fields helps to control erosion.

CAPARILITY UNIT IIw-1

This capability unit consists of somewhat poorly
drained Algiers and Shoals soils. These soils occupy low-
lying parts of the flood plain and are subject to flooding,
partienlarly during winter and spring. The water table
1s high during winter and spring, and the surface is
ponded for short periods in the lowest areas. Tiven in areas
not flooded, these soils stay wet until late in the spring
unless they are drained. The root zone of these soils is deep
when the water table is low. They have a high available
moisture capacity and generally a high capacity for hold-
ing and releasing plant nutrients. These soils are nentral in
reaction. The Algiers soils are moderately slowly perme-
able, and the Shoals soils are moderately permeable. Tile
lines and surface drains are effective in these soils if ade-
quate outlets can be established. Good outlets are difficult
to establish in some areas because the soils are low in the
landscape.

Seasonal wetness 1s the major limitation to use of these
soils. Maintenance of good soil structure is a problem be-
cause these soils are commonly worked when too wet. These
soils compact and soil structure deteriorates if they are
worked or pasture is grazed when the soils are wet. This
makes the soils more difficult to till and makes pastures
less productive.

These soils can be cultivated year after year if manage-
ment is improved or optimum. The erosion hazard is slight

or none where management is less than optimum, but opti-
mum ¢rop growth cannot be obtained for a long period.
Flooding during winter and spring limits the choice of
crops largely to summer crops. If these soils are adequately
drained, they are suited to most of the commonly grown
field crops and hay or pasture plants that can tolerate some
wetness and flooding. They are poorly suited to specialty
crops. In some local areas, flooding is so frequent that pro-
tective cover, either trees or grass, is needed continuously.

CAPABILITY UNIT Iw-2

This capability unit consists of nearly level, moderately
well drained or well drained soils that are medium tex-
tured, moderately coarse textured, and coarse textured.
These soils occupy bottom lands that are subject to flood-
ing. The soils in this unit are in the Abscota, Ifel, Genesee,
Lanier, and Ross series. They have a moderately deep or
deep root zone, moderate or rapid permeability, and gen-
erally & medium or high available moisture capacity. The
Abscota and Lanier soils have a low to very low available
moisture capacity. The Abscota, Lanier, and Ross soils
have a higher organic-matter content than the other soils.

The soils in this unit are subject to periodic flooding that
restricts use and the choice of crops to be grown. Flooding
generally occurs during winter or spring. Areas of these
soils are less likely to be flooded in the Miami Conservancy
District than elsewhere. Deterioration of soil structure is
seldom a concern on these sandy or loamy soils. The Lanier
and Abscota soils are more droughty than the other soils
in this unit. All of the soils are suited to irrigation.

These soils are suited to most of the commonly grown
field crops and hay or pasture plants in the county. They
are also suited to summer specialty crops, particularly if
irrigated. Soils in this unit can be cultivated year after
vear if management is optimum. In some local areas, flood-
mg is so frequent that the soils should be continuously in a
protective cover of trees or grass.

CAPABILITY UNIT IIw-3

This capability unit consists of both medinm-textured
and moderately fine textured soils that are nearly level and
poorly or very poorly drained. These soils are in the Blan-
chester, Brookston, Patton, and Ragsdale series. They
have a scasonally high water table, a deep rooting zone
when the water table is low, moderately slow to slow
permeability, a high available moisture capacity, and a
high or very high capacity for storing and releasing plant
nutrients. The Blanchester soils are very acid in the root
zone, but the other soils are neutral.

The hazard of wetness is moderate on these soils. They
are highly susceptible to compaction if they are worked,
or if cattle are grazed, when the soils are wet. Tile lines
and surface ditches are effective if adequate outlets can be
established.

These soils can be cultivated year after year if manage-
ment is improved or optimum. They are suited to most of
the commonly grown field crops and to hay and pasture
plants that tolerate wet soils. They are also suited to sweet
corn, tomatoes, and other specialty crops.

CAPABILITY UNIT Ilw—d
This capability unit consists of somewhat poorly drained

soils that are nearly level or gently sloping. These soils are
in the Fincastle, Henshaw, Iva, and Reesville series, They
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are silty because they formed, at least partly, in silt de-
posited by wind or water. All of the soils have a seasonally
high water table. They have a deep rooting zone in sur-

mer, moderately slow or slow permeability, a2 medium to

high available moisture capacity, and a moderate capacity
for storing and releasing plant nutrients.

These soils are moderately wet seasonally. Tile lines or
surface drains help to reduce excess wetness. On the gently
sloping Fincastle and Henshaw soils, the erosion hazard 1s
moderate. Maintaining good structure in the surface layer
is a concern on these silty soils. The soils in this unit gen-
erally are low in organic-matter content and are suscepti-
ble to surface crusting.

These soils can be used for row crops year after year if
management is optimum. They are suited to the commonly
grown field crops and to hay and pasture plants that tol-
erate some wotness. The soils in thig unit dry slowly m
spring, and planting dates may be delayed m areas not
drained.

CAPABILITY UNIT Ibw—5

This capability unit consists of nearly level, moderately
well drained Rainsboro and Rossmoyne soils. These soils
have a moderately deep root zone, moderately slow per-
meability, and a medium available moisture capacity. A
fragipan occurs in the subsoil. The capacity for storing
and releasing plant nutrients is moderate. The soils in this
unit are strongly acid in the root zone.

These soils are moderately wet seasonally, but they re-
quire only random drainage. Surface runoff is slow. In
some places, shallow surface drainage ditches effectively
dispose of excess surface water. Maintenance of good so1l
structure is a concern on these silty soils.

These soils can be cultivated year after year if manage-
ment is improved or optimum, but crop growth is likely to
be less than optimum if management is only improved.
Soils in this unit are suited to field crops and to hay and
pasture plants commonly grown in the county. They are
not well suited to specialty crops.

CAPABILITY UNIT IIs-1

This capability unit consists of well-drained Fox and
Warsaw soils that overlie calcareous sand and gravel at a
depth of 94 to 42 inches. The root zone of these solls is
moderately deep over the caleareous sand and gravel, Per-
meability 1s moderate, the available moisture capacity 1s
medium to low, and the capacity for storing and releasing
plant nutrients is moderate. The loam surface layer is only
slightly susceptible to surface crusting. The root zone is
medium acid to slightly acid.

These soils are moderately susceptible to drought. By
using all crop residues effectively, the moisture-holding
capacity is increased. Surface runoff is slow, and there is
little or no erosion hazard.

The soils in this unit are suited to continuous use for
row crops if management is optimum. They also are suited
to adapted specialty crops. These soils dry out and warm
up early in spring. They are also well suited to irrigation,
and irrigation should be considered if specialty crops are to
be grown. Pasture and hay plants grow well on these goils
in spring and early in summer without irrigation.

CAPABILITY UNIT Iile-1

This capability unit consists of well-drained soils in the
Cincinnati, Hickory, Kendallville, Miamian, Russell,

Parke, Princeton, and Williamsburg series. Some of these
soils are severely eroded and gently sloping, and some are
sloping and uneroded or moderately eroded. All the soils
have a deep or moderately deep root zone, moderate or
moderately slow permeability, a medium or high available
moisture capacity, and a moderate to high capacity for
storing and releasing plant nutrients, The root zone of
these soils is very strongly acid to neutral or mildly alka-
Tine. Most of the soils have a silt loam surface layer, but the
Princeton soil has a fine sandy loam surface layer.

The soils in this unit are very susceptible to erosion if
they arve used for cultivated crops. Where the soils are
frequently cultivated, maintenance of fertility, of good
soil structure, and of erganic-matter content are concerns.
The soils that have a silt loam surface texture are subject
to crusting. The severely eroded Miamian soil is more
droughty than the other soils, and it generally has calcare-
ous till close to the surface or exposed in some areas,

Soils in this unit are suited to all of the field crops and to
hay and pasture plants that are commonly grown in the
county. These solls are not well suited to specialty crops
unless management is very intensive. They are suited to
frequent cultivation if management is optimum. Planting
grasses and legumes helps to maintain favorable soil strue-
ture and to control erosion. A thick plant cover on pasture
and hayland is effective in controlling erosion.

CAPABILITY UNIT Ille~2

Fox loam, 6 to 12 percent slopes, moderately eroded,
is the omly soil in the capability unit. This soil is well
drained. Its root zone is 24 to 42 inches thick over sand and
gravel. Permeability is moderate, the available moisture
capacity is medium to low, and the capacity for storing and
releasing plant nutrients is moderate.

~On this soil the drought hazard is moderate, and the ero-
sion hazard is severe, This soil can be cultivated frequently
if erosion is controlled and fertility and organic-mafter
content are maintained at a high level. Grasses and legumes
help to control erosion.

The soil in this unit is well suited to field crops and to
hay and pasture plants commonly grown in the county. It
is better snited to small grains than to row crops. It is not
well suited to specialty erops, because the erosion hazard is
severe. In summer the forage of pastures is poor because
this soil is droughty.

CAPABILITY TUNIT Ile-3

This capability unit consists of well-drained Eden and
‘Wynn soils that are 20 to 40 inches thick over limestone and
shale bedrock. These soils have slow or moderately slow
permeability, s medium or low available moisture capacity,
and a moderate capacity for storing and releasing plant
nufrients. These sotls are neutral or medium acid in the
root zone. In many places the Eden soils have flagstones in
the plow layer.

The erosion hazard is severe in cultivated areas, If these
soils are frequently cultivated, maintaining fertility, good
goil structure, and organic-matter content are problems.

The soils in this unit are suited to all field crops com-
monly grown in the county. These soils can be cultivated
frequently if management is optimum, but erosion is difii-
cult to control in areas where row crops are grown ire-
quently. Grasses, legumes, and other close-growing crops
help to control erosion.
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These soils are well suited to pasture or hay erops. Ex-
cept when pasture is reseeded, erosion is only a slight haz-
ard if a thick plant cover is maintained,

CAPABILITY UNIT IITe—d

This capability unit consists of light-colored, moderately
well drained, sloping and gently sloping Rossmoyne soils.
These soils have a fragipan, but their root zone is mod-
erately deep. Permeability is moderately slow, the avail-
able moisture capacity is medium, and the capacity for
storing and refeasing plant nutrients is moderate. The root
zone is strongly acid.

The soils in this unit have rapid surface runoff. The
gently sloping seil is severely eroded, and erosion is a severe
hazard on all of the soils if they are cultivated frequently.
In frequently enltivated areas, it is difficult to maintain
fertility, good soil structure, and organic-matter content.

These soils are suited to all field crops commonly grown
in the county. The severely eroded soil in this un:t 1s not
well suited to frequent cultivation, but it is suited to cuiti-
vation in cropping sequences that include pasture or sod
crops much of the time. Pasture or sod crops help to con-
trol erosiom,

These soils are well suited to pasture or hay crops, There
is little hazard of erosion except when pasture is reseeded,
if a thick plant cover is maintained.

CAPABILITY UNIT Iliw-1

This unit consists of dark-colored, very poorly drained
soils that are nearly level or depressional and have a silty
clay loam surface layer. One of these soils is in the Sloan
series and the other is a thick surface variant from the
Kings series. The Sloan soil is on flood plains, and the thick
surface variant occupies a lacustrine area locally called
Shaker Swamp.

The hazard of wetness is severe on both of these soils.
The Sloan soil is subject to occasional #looding. The Kings
variant tends to be mucky in a few areas, but it is not an
organie soil. Although both of these soils have a high water
table during wet periods, their root zone is deep when the
water table is low. These soils have moderately slow to slow
permeability, high to very high available moisture ca-
pacity, and a very high capacity for storing and releasing
plant nutrients.

If these soils are drained, they are well suited to corn.
Open ditches and tile are effective in removing cxcess
water. Outlets for tile commonly are not available, because
these soilg are in low areas.

Corn is well suited to these soils, but small grain tends
to lodge because nitrogen and water are excessive. Hay and
pasture plants that tolerate wet seils grow well if drain-
age keeps the water table below the root zone. In some arcas
the Sloan soil is flooded so often that it should be kept in
either trees or grass.

CAPABILITY UNIT IlIw-2

In this eapability unit are soils of the uplands that are
somewhat poorly drained and nearly level to gently slop-
ing. These soils formed in glacial material of Illinoian age.
They are members of the Avonburg series. The root zone
is moderately deep. Permeability s slow, and the available
moisture capacity is medium. These soils have a moderate
capacity for storing and releasing plant nutrients. The
reot zone 1s very strongly acid. A fragipan isin the subsoil.

Use of these soils is severcly limited by wetness. The
gently sloping Avonburg soil is moderately susceptible to
erosion, Maintenance of good structure in the surface layer
is required for all soils in this unit. The water table is hagh
during wet periods, and the soils dry out slowly in spring
unless they are drained. Plowing and planting are com-
monly delayed in wet years. Bedding and surface ditches
have reduced excessive wetness in some arcas. The soils
can be drained by tile, but this drainage is slow.

In drained areas that are protected from erosion, the
soils are suited to most commonly grown field erops and
to hay and pasture plants that tolerate wet soils. Row erops
can be grown year after year on slopes up to 4 percent if
optimum management is used.

CAPABILITY UNIT ITIw—3

Clermont silt loam is the only soil in this capability
unit. This nearly level, poorly drained soil has a moder-
ately deep, very strongly acid to extremely acid roofing
zone. Permeability is very slow, and the available moisture
capacity is medium. This soil has a moderate capacity for
storing and releasing plant nuirients. It is in the southern
and eastern parts of the county, where it formed in an area
glaciated in Ilinoian age. This soil is locally ealled craw-
dad land, buckshot land, or buttermilk soil.

A severe wetness limitation makes farming difficult. The
silt loam surface layer has weak structure and is low in
organic-matter content. Additions of organic matter help
to improve the structure of the surface layer. The water
table 1s high during wet periods, and the soil dries out
slowly in spring. Water movement in the soil is slow. Slow
drying and surface ponding delay spring plowing and
planting in wet years. Bedding and surface ditches reduce
wetness In many areas (fig. 8). Tile drains do not work
well, but land smoothing is beneficial in most places.

This soil is used mostly for general farm crops and pas-
ture, Wooded areas remain wooded because they generally
are a long distance from drainage outlets, Hay and pasture
plants that tolerate wet soils are well suited. This soil com-
pacts readily if pasturcs are grazed when wet.

Figure 3—Improving surface drainage on Clermont silt loam.
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CAPABILITY UNIT IIIs-1

Clasco loam, 2 to 6 percent slopes, moderately eroded, 18
the only soil in this anit. This soil is shallow to sand and
gravel. It occupies terraces and kames. It has a shallow
Toot zone, moderate permeability, a low availlable moisture
capacity, and a low capacity for storing and releasmg
plant nutrients. The soil is slightly acid to nentral, and the
anderlying sand and gravel are calcareous.

Droughtiness is the major limitafion to the use of this
«oil. Erosion is a hazard where the soil is cultivated. This
soil is suited to irrigation, but frequent irrigations are
vequired because the available moisture eapacity is low.
This soil most commonly occupies short slopes where it is
difficult to manage apart from adjacent soils. In most
places the short slopes prohibit use of most erosion control
practices, but a thick cover ol grasses or leguraes is an
offective contrel.

This soil is suited to most of the field erops and to the
hay or pasture plants commonly grown in the couniy. Be-
canse the soil is droughty in summer, grain crops and hay
or pasture plants are better adapted to this goil than row
crops. Pasture plants grow slowly in snmmer unless the
soilis irvigated.

CAPARILITY UNIT IVe-1

The soils in this capability unit are sloping or moder-
ately steep and well drained or moderately well drained.
They are members of the Casce, Fox, Hennepin, Hickory,
Miamian, and Rossmoyne series. Erogion has been severe
on the sloping soils and moderate on the moderately steep
soils. The root zone is moderately deep in most places.
Permeability is moderate to moderately slow, and the
available moisture capacity is medium or low. These solls
have a moderate capacity for storing and releasing of
plant nutrients.

A very severe erosion hazard is the major limitation to
use of these soils for farming. Slope and past erosion make
it difficult to till these soils without excessive erosion
losses. The severely eroded soils are more droughty than
the uneroded ones. Because they are droughty, the severely
eroded soils are better snited to spring erops than to crops
that mature late in summer.

These soils can be cultivated occasionally if erosion is

controlled. The severely croded soils are well suited to
pasture and hay crops, particularly those that tolerate Lot,
dry summers. A thick plant cover 1n pastires and meadows
helps to control erosion.

CAPABILITY UNIT 1Ve-2
This capability unit consists of well-drained, gently

sloping to sloping soils in the Eden and Wynn series. The

root zone of these soils is 20 to 40 inches deep over lime-
stone and shale bedrock. Permeability is slow or moder-
ately slow. The available moisture capacity 1s mediwm to

low, and the capacity for the storing and releasing of plant.

nutrients is moderate.

Tn cultivated areas the erosion hazard is very severe, but -

these soils can be cultivated occasionally if erosion is con-)
trolled. Because of past erosion, these soils generally are

difficult to till. They are more droughty than uneroded.
soils and are better suited to crops that grow in spring -

than to crops that mature late in summer. They are well
siiited to pasture and hay crops, particularly those that
tolerate hot, dry summers. In pastures and meadows, a
thick plant cover helps to control erosion.

CAPABILITY UNIT VIe-t

This capability unit consists of well-drained soils that
are moderately steep, steep, or very steep. These soils are
in the Casco, Eden, Fainmount, Hennepin, Hickory, Mi-
amian, and Rodman series, Most of these soils are moder-
ately croded, but some are severely eroded. Except for the
darl-colored Fairmount and Rodman soils, they are all
light colored. The Fairmount and lden soils have a shal-
low root zone in most places, and a low to very low avail-
able moisture capacity, but the other soils have a moder-
ately deep to shallow root zone and a medihon to low
avallable moisture capacity. Permeability is moderate to
moderately slow in most of the soils, but Rodman soils
have rapid permeability. The severely eroded soils in this
1unit are calcareous at the surface, and the others are cal-
carecus near the surface.

A severe erosion hazard is the major limitation to use.
These soils are too steep or too eroded for cultivation, bub
pasture and hay crops can be_grown. Seedings are gen-
erally difficult to establish on the severely eroded soils be-
eause of their high content of lime. Erosion control is diffi-
oulb on the steeper soils unless a thick plant cover is main-
tained. The steeper soils are better suited to pasture than
to hay.

CAPABILITY UNIT VIIe-1

This capability unit cousists of well-drained soils that
ave steep to very steep. These soils are in the Casco, Kden,
Fairmonunt, ITickory, and Rodman series, All of these soils
are moderately eroded. Their root zone is either shallow
or moderately deep, and they have a very low to medinm
available moisture capacity. The Rodman, Casco, and
Tairmount zoils are especially droughty. )

Steep to very steep slopes are the major limitation to the
ze of these soils. Surface runoff is very rapid, and there is
a very severe erosion hazard in areas where plant cover is
thin or absent. These soils are suited to permanent pasture
or to trees for watershed protection. Pastures are gen-
erslly difficult to maintain in good condition because
equipment operation is hazardous on the steep slopes.

Estimated Yields

Table 1 shows, for each soil in the county, the estimated
average acre yield of principal crops that can be expected
over a period of years when two levels of management,

- optimnm and improved, are used. These levels of manage-

ment are defined as follows:
In optimum monagement—

1. The content of water in the soil is optimum for
crop growth, Practices are used to increase water
intake and the moisture-holding capacity of the

- goil. If water is excessive, its content is reduced by

appropriate drainage practices. Irrigation is not
included within optimum management as defined

- here. - :

Appropriate “erosion control practices are used
where they are needed.

3. Appropriate tillage practices that are adapted to
the soil and the crop to be grown are used., Among
these practices are plowing, seedbed preparation,
and control of weeds and insects.

1. The fertility and pII of the soil are at an optimum
ievel. Trace elements are applied as needed.

}\D
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5. All operations are performed at the right time,
which is the time when they contribute most
toward efficient production.

6. Adapted high-yielding crop varieties are used.

Improved management is management in which one
or more of the basic practices of optimum management
are not followed or are applied inadequately.

The ylelds under columns A reflect generally prevailing
or improved management. Those in columns B reflect opti-
mum management. The estimated yields under optimum
management. can be obtained by good farm operators if
they apply the best information now availahle.

The estimated yields in table 1 are not static values but
are designed to indicate the productive ability of the soil.
The yield is influenced by soil characteristics and indicates
how desirable these characteristics may be for crop pro-
duction. Consequently, a relative position for any soil is
evident when the yield of a soil is compared with that of
the other soils in the county. The yield may change as re-
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search improves technology, but the relative position of a
soil in relation to the other soils is not likely to change.

The estimates in table 1 are based primarily on inter-
views with farmers, observations, and field trials of the
county agricultural extension agent and district con-
servationists of the Soil Conservation Service. Also used
are experimental results of the Ohio Agricultural Re-
search and Development Center and direct observations
by members of the soil survey field party. The estimates
on different kinds of soil are the average yields through
a period of years and under two broadly defined levels of
management.

These yield figures may not apply directly to any specific
fleld in any particular year. The reason for this is that
soils vary from place to place, and management practices
differ from farm to farm. Also, the weather varies from
year to year. The estimates are intended only as a general
guide to the relative productivity of the soils and as an
mndication of how crops respond to improved manage-
ment on the different soils.

TaBLE | —Estimated average yields per acre of prineipal crops under two levels of management

[Figures in columns A indieate vields under improved management; figures in eolumns B indicate yields under optimum management.

Absence of figures indieate crop is not suited to the soil
and {ill land, Gravel pits, and Riverwash}

specified or is not commonly grown on'it. No estimafes were made for Cuat

Corn Wheat SBoybeans Alfalfa and
grass hay
Soil
A B A B A B A B

Bu, By. By, Bu. Bu., Bu. Tons Tons
Abseota sand, ealeareous variant___.________________________ 50 70 20 35 15 25 1.5 3.5
Alford silt loam, till substratum, 1 to 4 percent slopes. . _____________ 70 105 30 40 25 35 2.5 4,0
Algievssilb foarn___________________ " ___________ T 75 120 25 40 25 44) 25 4.5
Avonburg sili loam, 0 to 2 pereent stopes___________________ T 55 100 20 40 20 35 2.0 3.0
Avonburg silt loam, 2 to 6 percent slopes_______________________ """ 55 95 20 33 20 30 2.0 3.0
Avonburg silt leam, 2 to 6 percent slopes, moderately eroded.___ . ______ . 45 85 15 25 15 25 2.0 3.0
Birkbeck silt loam, 1 to 4 percent slopes__.______________________TTTTT7T 75 110 30 45 25 40 2.5 45
Blanehester sils loam__.__._. _______________ T TTTTmommmmmmmm 65 105 20 45 25 40 2.0 4.5
Brookston silty clay leaos._ ____________________________~ TTTTTTTTTTT 35 120 3¢ 45 30 45 3.5 50
Casco loam, 2 to & percent slopes, moderately evoded ________ 77" 50 75 20 30 15 20 2.0 3.5
Casco loam, 6 to 12 percent slopes, moderately eroded. . _____________._.. 45 70 20 30 15 20 1.5 3.5
Casco-Rodman eomplex, 12 to 18 percent slopes, moderately eroded_________f . _|_____ __ i _ """ 1.5 2.5
Cincinnati silt loam, 2 {0 6 pereent slopes________________~__ """ 60 100 25 35 25 30 2.5 4.0
Cincinnati silt loam, 2 to 6 percent slopes, moderately eroded_ ______________ 55 90 25 35 20 30 2.5 4.0
Cincinnati silt loam, 6 to 12 percent slopes, moderately eroded ._____________ 50 85 25 30 15 25 2.0 3.5
Clermont sitt foam_____._____________ T TTTTTmmmmmTTT 50 95 20 30 20 30 1.5 3.0
Crider silt Joam, 2 to 6 percent slopes___________________ _____-_"TTTmmmT 70 165 25 40 25 35 2.5 4, 5
Dana silt loam, 0 to 2 pereent slopes.___________._ ________ T 75 120 30 45 25 40| 3.0 4.5
Dana silt loam, 2 to 6 percent slopes_________________________ "t 75 115 30 45 25 40 3.0 45
Eden complex, 2 to 6 percent slopes, moderately evoded____ . ____________ 60 85 20 35 20 30 2.0 4.0
Eden eomplex, 6 to 12 percent slopes, moderately croded. . .. ____________ 60 75 20 30 20 30 1.5 3.0
Eden complex, 12 to 18 percent slopes, moderately eroded _ _______________ 55 70 20 25 15 25 Lo 2.5
Eden complex, 18 to 25 percent slopes, moderately eroded.____2________ 7| | Ty TTp T TR 1.0 2.5
Eden complex, 25 to 35 percent slopes, moderately eroded______________~__|JTT7TT\" T TmT T mm e 1.0 2.5
Belloam._________. ___________. . e 75 110 25 40 25 40 3.0 4.5

TFairmount-Bden flaggy silty elay loams, 12 to 25 percent slopes, moderately
eroded____.._.. __________________ | b 2.0 3.5

Fairmount-Eden flaggy silty clay loams, 25 to 50 percent slopes, moderately
eroded_ . 1.5 2.5
Fincastle silt loam, 0 to 2 percent slopes____________________ " TTTTTTTTTTT 70 105 25 40 25 40 2.5 40
Fineastle silt loam, 2 to 6 percent sfopes___._________________""TTTTTTTT 70 105 25 40 25 40 2.5 4,0
Fox loam, 0 to 2 percent slopes___________________ - oTTTmmmmmTTmTe 65 90 23 40 20 30 3.0 4,5
Fox loam, 2 to 6 percent slopes_____________________TTTTTTmTTmTTTTTC 65 94¢ 25 40 20 30 3.0 4.5
Fox loam, 2 to 6 percent slopes, moderately eroded. _ . _____________ ° 60 85 25 40 15 25 3.0 4.5
Fox Ioam, 6 to 12 percent slopes, moderately eroded________________ _°~ 50 75 20 35 15 25 2.5 40
Fox-Casco complex, 12 to 18 percent slopes, modsrately eroded. ____________ 45 70 20 30 10 25 2.0 3.5
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Corn Wheat Soybeans Alfalfa and
grass hay
Soit

A B A B A B A B

Bu. Bu. Bu. Bu. Bu. Bu. Tons Tons
Genesee fine sandy loam ___ e 80 115 30 40 25 40 3.0 30
Crenesee LOAIMN - _ . o mm e 80 115 30 40 30 45 3.0 a0
Hennepin silt loam, 23 to 35 percent s10Pes .« - oo oo o oo e e oo e mm o oo 2.0 3.5
Hennepin silt loam, 25 to 33 percent slopes, moderately eroded . ||| L5 2.5
Hennepin-Miamian silt loams, 18 to 25 percent )1 TR PSRRI NP VNI pn S BT SRR R 2.0 3.2
Hennepin-Miamian silt loams, 18 to 25 percent slopes, moderately eroded .|l oo 1.3 3.0
Flennepin-Miamian complex, 12 to 18 percent slopes, severely evoded | foo o deo e 1.0 1.5
Henshaw silt loam, 1 to 4 percent slopes ..o 70 105 25 40 25 40 2.0 4.0
Hickory silt loam, 2 to 6 percent slopes, moderately croded______ ... 50 85 25 40 20 30 2.5 4.0
Hickory silt loam, 6 to 12 percent slopes, moderately eroded___________.____ 45 70 20 35 15 25 2.5 4.0
Hickory silt loam, 12 to 18 percent slopes, moderately eroded . _____.______ 35 60 20 30 10 20 2.0 3.5
Hickory clay loam, 6 to 12 percent slopes, severely eroded_______ . _..____._ 35 60 20 30 10 20 2.0 3.5
Hickory clay loam, 12 to 18 percent slopes, severely eroded_ ___ o e e e e - 1.0 3.0
Hickory-Fairmount complex, 18 to 25 percent slopes, moderately eroded_____ | .| o |mam || e 3.0
Hickory-Fairmount complex, 25 to 50 percent slopes, moderately eroded_____ i | e 2.5
Tva silt loam, till substratum, 0 to 2 percent slopes . .- 65 110 25 45 25 40 25 4, 5
Kendallville loam, 2 to 6 percent slopes. o 60 95 25 40 20 30 2.5 4.0
Kendallville loam, 6 to 12 percent slopes, moderately eroded .. ____._.___ 50 85 25 35 20 30 2.5 4.0
Kings silty elay loam, thick surfaee variant_ .. oo 80 120 25 45 30 40 1 3.0 5.0
Lanier sandy loam . . . —coo—eian e m - 60 75 20 35 15 25 2.0 3.5
Miamian elay loam, 2 to 6 percens slopes, severely eroded. ... .- 40 70 15 30 15 20 L5 3.0
Miamizn clay loam,  to 12 percent slopes, severely eroded_ .. _____ ... 40 55 15 25 10 20 1.5 2.5
Miamian-Hennepin silt loams, 12 to 18 percent slopes, moderately eroded___ _ 40 55 15 20 10 20 1.5 2.5
Misrnian-Russell sils loams, 6 to 12 percent slopes, moderately eroded .~ 50 83 25 40 20 25 25 40
ML o o e mmmm e 80 120 | o oo e e e i e o
Ockley silt lJoam, 0 to 2 percent slopes_ .« oo mmo oo 75 110 30 40 25 40| 3.0 50
Ockley silt loam, 2 to 6 percent slopes . oo oo 70 105 30 40 20 351 3.0 50
Ockley silt loam, 2 to 6 percent slopes, moderately eroded . - .o —o____ 60 100 30 40 20 35 2.5 4,5
Parke silt loam, 2 to 6 percent slopes_ . oo 65 105 30 45 20 35 3.0 4.5
Parke silt loam, 6 to 18 percent slopes, moderately eroded ..o 60 85 25 35 20 301 25 4.0
Patton silt Foam, silbed . e 85 120 30 45 30 451 3.0 5.0
Patton silty elay loam . o e 85 120 30 45 30 45 3.0 50
Plattville silt loam, 1 to 6 percent slopes e 60 35 25 40 20 30 2.5 4.0
Prineeton fine sandy loam, 2 to 6 percent slopes. .o 50 95 25 40 25 35 2.5 4.5
Princeton fine sandy loam, 6 to 12 percent slopes, moderately eroded_________ 45 85 25 40 20 30 2.5 4.5
Ragsdale silty elay loam_ oo mmmmo oo 85 120 35 50 30 451 3.0 50
Rainsboro silt loam, 0 10 2 percent slopes oo oo 60 100 25 40 20 30 25 4,0
Rainsboro silt loam, 2 to 6 percent slopes_.. oo 60 100 25 40 20 30 25 4.0
Reesville 816 1080 _ - @ oo e e mm— e 75 110 30 40 25 40 2.5 4.5
Rodman and Casco gravelly loams, 18 to 25 percent slopes, moderately eroded., |- _|occco|omm | o e e 1O 2.5
Rose 108 - o mmmm e m e mm———mm—m o m = 85 120 30 40 30 40 3.5 50
Rossmoyne gilt toam, 0 to 2 percent slopes. oo 65 100 25 40 25 3517 2.5 4.0
Rossmoyne sitt loam, 2 to 6 percent slopes. oo oono oo 65 95 25 40 25 35 2,5 4.0
Rossmoyne silt loam, 2 {0 & percent slopes, moderately eroded_ ___ .. ____ 60 95 25 40 20 30 2.0 4.0
Rossmoyne silt loam, 6 to 12 percent slopes, moderately eroded - ..o 55 85 20 35 15 25| 2.0 4.0
Rossmoyne silty clay loam, 2 to 6 percent slopes, severely eroded____ . .- 50 80 20 30 15 251 2.0 3.5
Rowmoyne silty elay Joam, 6 to 12 percent slopes, severely eroded_____ .~ 40 70 15 25 10 20 L5 3.0
Rusgell-Miamian sitt loams, 0 to 2 percent slopes_ . —commmunnn 70 105 30 45 25 40 | 2.5 4.3
TRussell- Miamian silt loams, 2 to 6 percentslopes__ oo oonomooonn 70 100 a0 40 25 351 2.5 4,5
Russell-Miamian silt loams, 2 to 6 percent slopes, moderately eroded . . ______ 60 a5 30 40 25 30 2.5 4.5
Sh0als 5116 1O — — o o M m i m s 75 100 25 40 30 401 2.5 4,5
Sloan silty clay L0AT_ o o e 75 110 30 45 30 45 | 2.0 50
Uniontown silt loam, 1 10 6 percent slopes_ oo 70 105 30 40 25 40 2.0 5.0
Warsaw loam, 0 to 2 percent slopes_ s 75 110 30 40 25 40| 3.5 5.0
Warsaw loam, 2 to 6 pereent slopes_. . oo 75 110 30 49 25 40 35 50
Wea silt loam, 0to 2 percent slopes._ e 80 120 a0 50 a0 45 [ 3.5 5.0
Williamsburg silt loam, 0 to 2 pereent slopes. oo mrmm e 65 100 25 40 25 35 2.0 4.0
Williamsburg silt loam, 2 to 6 pereent slopes_ . coooormoooomo- 65 100 25 40 25 35 2.0 4.0
Williamsburg silt loam, 6 to 12 percent slopes, moderately eroded. ... _______ 55 85 20 35 20 30 2.0 35
Wynn silt loam, 2 to 6 percent slopes o oo 60 95 25 40 20 3| 2.5 4,0
Wynn silt loam, 2 to 6 pereent slopes, moderately eroded . ... 55 95 20 35 20 30 25 3.5
‘Wynn silt loam, 6 to 12 pereent slopes, moderately evoded____ . _______.____ 45 85 25 35 15 25 2.0 35
Wynn silt loam, 6 to 12 perceat slopes, geverely eroded._ . oo - 30 65 15 25 10 20 L0 2.5
Xenia silt loam, 0 to 2 pereent slopes - e 73 105 30 45 25 3| 2.5 4, 5
Xenia silt toam, 2 to 6 pereent slopes . o e 70 100 30 45 25 35 2.5 4. 5
Xenia silt Ioam, 2 to 6 percent slopes, moderately eroded . oo 60 95 25 40 20 30, 20 4,0
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Woodland

VWhen the early settlers arrived in what is now Warren
County, the area was almost completely covered by a forest
of mixed hardwoods. Woodland now covers less than 10
percent of the land area. It occurs as scattered woodlots
that average 20 acres in size and are mostly on steep soils
that border the streams of the county. In other areas trees
grow in scattered tracts on wet upland areas and in scat-
tered areas of the flood plain.

Most of the potential farmland and some marginal areas
were cleared for farming. Farming, however, was aban-
doned on the poorest soils, and they reverted to woodland.

Through the years timber apparently was harvested
selectively, for the best trees were cut. Not enongh trees
of low potential were removed. The present stand gener-
ally is of poor guality.

Sawmills and wood-using plants do not operate in the
county. Occasional loads of sawlogs are cut and hauled
to semiportable saws in adjoining counties. A small
amount of hardwood pulpwood is marketed in Middle-
towi, in adjacent Butler County.

Many of the soils in the county have a good potential for
producing trees, Table 2 indicates the comparative pro-
ductivity ratings for all of the soils in the county. This
table also rates the soil-related hazards and Iimitations to
woodland management. The following paragraphs briefly
discuss the headines in table 2.

Woodland group, soil series, and map symbols—In the
first column of table 2, each soil group is identified by a

symbol that hag three numbers and letters. The first is
an Arabic number that denotes productivity class. Highest
productivity is denoted by 1, next highest by 2, and so on
to the poorest productivify chss, which is denoted by 4

The next part of the symbel is a small letter that repre-
sents a dominant soil characteristic that is associated with
problems affecting the management of woodland on soils
of the group. The letter o denotes no significant limitation;
¢, clayey texture in the surface layer: &, limited depth; 7,
fragmental soils that have a high content of coarse frag-
ments; 7, relicf or slope, and 22, wetness.

The last Arabic number in the symbol indicates subdivi-
gions within each subclass and identifies groups of soils
that are capable of producing similar kinds of wooderops,
that need similar management to produce these crops
where the existing vegetation is stmilar, and that have
about the same potential productivity. An example is the
1 in the symbol 2wl.

Also in the first column are the soil series and the map
symbols of the soilg that have been placed in the woodland
groups.

Species—The most important tree species that occur on
the soils of each group are listed in table 2.

Slope—Slope 13 shown as a range in percent. Alse, on
some solls the site index, annual growth, and preferred
specles vary from one area to another because of aspect.
This information ig given in table 2 for soils in those
woodland groups to which it applies. Aspect, or the com-
pass direction in which a slope faces, is listed as north and
east, south and. west—and-neutral. The north and east
quadrant is the most favorable for tree production on the
steeper soils. Neutral aspects are those between the cool,
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moist north and east aspects and the hotter, drier south
and west aspects.

Potential productivity.—The data on potential produe-
tivity are under the subheadings “Site index” and “Annual
growth.”

Site index—This is a4 number that is the height, in feet,
that a particular tree species will attain on a soil at 50
years of age. For most commercial species in Ohio, site
index curves based on published research are available
(10, 5, 6), and they span the ages of approximately 30 to
80 )emrs These curves were used to defermine site index
from measurements in the field.

Annwal growth.~This is given in board feet per acre.
Yield data are given for upland caks (10}, yellow-poplar
(8)y and white pine (4). The viclds for uphnd oaks and
white pine are based on an 80-year rotation, and yields for
yellow-poplar on & 50-year rotation.

Pretew ed species.—EUnder this heading are listed, for
the soils in each woodland group, the trees that should be
favored in existing stands and the trees that are pre-
ferred for plantmo For those woodland groups in which
the choice of species is affected by direction of slope, the
preferred species are listed separately by aspect.

In table 2 are listed fhe hazards and limitations that
affect management of the soils in each woodland group.
As shown in L the table, each woodland group has, in vary-
ing degree, limitations that influence its management.
These are expressed in the relative terms, slight, moder ate,
or severe, The relative term expresses the dewee of lim-
Itation, as explained in the following paragr apha

Evosion hazard—This term refers to the susceptibility
of a goil to water erosion after the cover hag been removed
or the soil has been disturbed.

Ratings are based on differences in soil characteristics
that affect surface runoff and erosion. These differences
are related to tons of soil loss per acre per unit of raintall
for a slope of specified length and percentage.

Where the ervosion hazard is slight, no significant prob-
lems exist. Where it is moderate, some attention must be
given to preventing erosion. Woodland management has
moderate restrictions of methods and timing. “ here ero-
sion hazard 1s severe, Intensive txeﬂtment specialized
equipnent, careful methods, and discretion in the timing
of operations all must be used.

Equipment FHmitation—Use of woodland equipment
may be limited by soil texture, contrasting soil horizons,
steep slopes, wetness, rockiness, or stoniness.

Where the limitation is sfighs, the kind of equipment
and the time of year that this eguipment can be used are
not significantly restricted. Where the limitation is mod-
erate, use of equipment is moderately restricted by one or
more of the soil properties mentioned. Where the limi-
tation is severe, special equipment may be needed to over-
come the restrictions of one or more of the soil properties
mentioned.

Seedling mortality—This term refers to degree of mor-
tality that is expected among naturally occurring or
planted tree geedlings as 1nﬁuenood by Kinds of soils or

. topographie condltlons, assuming that plant competition

isnot a limiting factor. Among the soil characteristics that
contribute to seedling mortality are internal drainage,
rooting depth, texture of the surface layer, and aspect.
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Where seedling mortality is slight, 0 to 25 percent of
the seedlings is expected to die. Where if 1s moderate, 25 to
50 percent is expected fo die. Some replanting may be
necessary. YWhere seedling mortality is severs, more than
50 percent of the seedlings is expected to die, Seedlings
may have to be planted for 2 or 3 years early in the life of
a new stand or speeial measures have to be taken to insure
adequate survival of seedlings.

Plant competition.—This term refers to the rate of
invasion by unwanted trees, shrubs, and vines when open-
ings are made in the canopy. Broad-leaved trees and coni-
fers are rated separately in table 2.

Plant competition is slight if it does not prevent ade-
quate natural regeneration and eariy growth, or does not
mterfere with the normal development of planted seed-
lings. Tt is moderate if it delays natural or artificial regen-
cration and slows the growth of seedlings, but doos not
prevent the eventual development of a fully stockesd, nor-
mal stand. Competition is severe it natural or artifieial
restocking is prevented unless the site is intensively pre-
pared and maintenance practices such as weeding are
miensive.

Windthrow huzard.—This term is used as an evalua-
tion of soil characteristics that contrel the development of
tree Toots to permit them to anchor the trees firmly in the
ground so that they resist winds of high velocity.

Windthrow hazard is slight where no significant loss
of trees is expected from blow down. Tt is moderate if
root development is adequate for stability except for peri-
ods of cxcessive wetness and during periods of greatest
wind velocity, when some trees may blow down. Wind-
throw hazard is severe where many trees are expected to
be blown down in wet periods and when wind velocity is
high. When windthrow hazard is severe, the woodland
should be thinned and trees cut only under the supervision.
of a professional forester.

Wildlife

Wildlife is an important natural resource of Warren
Countv. The species most common in the county are cotton-
tail rabbit, fox squirrel, gray squirrel, woodchuek, white-
tailed deer, ring-necked pheasant, bobwhite quail, musk-
rat, raccoon, gray and red foxes, and many songhirds
and other nongame birds. Most of the soils in the connty
are suitable for use as habitats for some kind of wildlife.

The welfare of any kind of wildlife depends on the
presence and adequate distribution of food plants, shelter
plants, and water, The absence, inadequacy, or inaccessi-
bility of any onc of these habitat elements, results in the
absence or scavcity of the species. The kinds of wildlife
that live in a given area, and the numbers of each kind, are
closely related to land use, the kinds and patterns of
vegetation, and the kinds and distribution of water. Most
managed wildlife habitats are created or improved by
planting suitable vegetation, by manipnlating existing
vegetation, by inducing natural establishment of desired
plants, or by combinations of such measures. The mnfluence
that a soil will have on the growth and characteristics of
plants ean be inferred from a knowledge of the soil prop-
erties. Wetland habitats also may be related to soils. Inter-
ested persons should contact the local game protector,
county agricultural extension agent, or a representative

of the Soil Conservation Serviee for specific information
about managing arcas for wildlife.

The information in this subsection may be used to aid
in—

1. Broad planning for wildlife use in parks, wildlife
refuges, nature study areas, and other recreational
developments,

2. Selecting the better soil sites so that specific kinds
of wildlife habitai elements can be created, im-
proved, or maintained.

3. Determining the relative degree of management
vequired for the habitat elements,

4, Fliminating sites on which it is difficuit or not
feasible to manage for specific kinds of wildlife.
Determining arcas suitable for acquisition for
use ag wildlife habitat.

Table 3 lists the goils in the county and rates their snita-
bility for eight elements of wildlife habitat and for three
classes, or groups, of wildlife. The numbers 1, 2, 3, and 4
are used as ratings, and each number indicates relative
suitability. A rating of 1 denotes well suited; 2, denotes
suited ; 3, poorly suited; and 4, not suited. Soils that are
well suited have few limitations. Those that are suited
have moderate limitations, and those that are poorly suited
have sovere limitations, Not considered in the ratings are
present land use, the loeation of a soil in relation to other
soils, and the mobility of wildlife. AZ of the soils are
rated on the basis of their natural drainage class. Artifi-
cial drainage can change the rotings indicated on table 3.
Only a few drained areas of poorly drained or very poorly
drained soils are used for development of wildlife habitat.
A more detailed explanation of this rating system is dis-
cussed by Allan, Garland, and Dugan (7).

Elements of wildlife habital

The elements of wildlife habitat for which each soil In
the county is rated are deseribed In the following
paragraphs.

Grain and seed crops consist of such seed-producing an-
nuals as corn, dwart sorghum, wheat, barley, oats, and rye.

Grasses and legumes are established by planting. Among
these plants are Kentucky bluegrass, tall fescue, smooth
brome, timothy, redtop, orchardgrass, switchgrass, reed
canarygrass, red and alsike clovers, birdsfoot trefoil, and
alfalfa,

Wild herbaceous upland plants arve perennial grasses and
weeds that generally are established naturally. They n-
clude foxtail, milkweed, thistle, daisy, goldenrod, ragweed,
smartweed, strawberry, nightshade, and dandelion.

Hardwood woody plants are nonconiferous trees, shrubs,
and woody vines that produce nuts or other fruits, buds,
catkins, twigs, or foliage that wildlife eat. They are gen-
erally established naturally but may. be planted. Among
the native hardwood plants are oak, beech, cherry, maple,
hickory, poplar, aspen, walnut, dogwood, haswthorn, roses,
and briers.

Also in this group are several varieties of fraiting shrubs
that are raised commercially for planting. Some of the
shrubs that generally are available and can be planted on
suitable soils are anfummn-olive, Amur honeysuckle, Tatar-
ian honeysuckle, crabapple, muitiflora rose, viburnums,
and dogwood. Hardwoods that are not available commer-
cially can commonly be transplanted successfully,

Pt
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16 S0IL SURVEY
TaBLE 2.—Woodland groups
Blope Potential Preferred species
productivity
Whoodland group, soils,
and map symbols Specles
Range Aspect Site Annual In existing stands
index |growtht?
Board
Jeel per
Group 1lol: Percent Feet “ere
Alford (AfB). Upland oaks____ 0-12 | AIlL___________ 854+ 300 Red oak, white oak,
Birkbeck (BbB). Yellow-poplar_ . O-12 | A ___ 95+ 450 black oak, yellow-
Eel (Ee). Sugar maple____ 0-12 } AL __ . ______ 85+ . __ poplar, white pine,
Genesee (Gd, Gn). black walnut, sugar
Iva (IvA). maple, white ash.
Ockley (OcA, QcB, OcB2).
Plattville (PIB).
Princeton {(PrB}.
Ross (Rn}.
Wea (WeA),
Williamsburg (WIA, WIB, WIC2).
Xenia (XeA, XeB, XeBZ).
Group 201:
Abseota (AbA). Upland oaks____ G-18 ¢+ Al __________ 75-85 246 Yellow-poplar, black
Cincinnati (CnB, CnB2, CnC2). walnut, red oak,
Crider (CrB). white oak.
Dana (DaA, DaB).
Fox (FIA, FIB, FIB2, FIC2).
Hickory (HrB2, HrC2).
Kendallville {(KeB, Ke(2).
Lanier (Lg).
Miamian (MmB3, MmC3)}.
Miamian-Russell (MrC2).
Parke (PaB, PaD2).
Princeton (PrC2).
Rainshoro (RbA, RbB).
Rossmoyne (RpA, RpB, RpB2,
RpC2}.
Russell-Miamian {RvA, RvB, RvB2).
Uniontown (UnB).
Warsaw (Wah, WaB).
Wynn (WyB, WyB2, WyC2).
Group 2rl:
Hennepin (HeF, HeF2). Upland oaks__..; 12-35 | Neutral_______. 75-85 246 Yellow-poplar, black
Hennepin-Miamian (HmE, HmE2}. walnut, red oak,
Hickory (HrD2). white oak.
Miamian-Hennepin (MnD2). Upland oaks____| 12-35 | North and east__| 81-92 | _______ Yellow-poplar, black wal-
nut, red oak, white oak.
Upland oaks_.___| 12-35 | South and west._| 71-80 {._______ White oak, Virginia
pine, red oak
Group 2wi:
Algiers {Ag). Upland oaks____ 0-2 AL _____ 75-85 246 Red oak, black oalk,
Blanchester (Be). Yellow-poplar.__ 02 Al ___________ 85-95 396 yvellow-poplar, white
Brookston (Br). White pine_____ 0-2 | Al ____ .. _ 83-95 11, 000+ ash, sngar maple,
Clermont (Co). black walnut, red
Patton (Pb, Pg). maple.
Ragsdale (Ra).
Shoals (Sh).
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and factors in management

Preferred species— Hazards and limitations affecting management
Continued

Plant competition for—

For planting Erosion hazard Equipment Seedling Windthrow
limitation mortality hazard
Conifers Hardwoods
White pine, black walnu, Slight___.___.__ Slight- . ___. .. Stight.___ ...~ Severe_ ...~ Moderate.______ Slight.

yellow-poplar, white
ash, Norway spruce.

White pine, black walnut, | Shlight. .- _.___ -} Slight. o ___.__ Slight. . ..o -___ Severe______.__ Moderate_______ Slight.
vellow-poplar.

White pine, black walnut, | Slight.-.___.__._ Moderate_.- _-__ Slight__________ Severe_ _____.___ Moderate._.-___ Slight.
yellow-poplar.

White pine, black walnut,
yellow-poplar.
Virginia pine, white pine.

White pine, yellow- Slighto.____.___ Severe_ .- ______ Severe_ ... __ Severe_ _o_..___ Severe_ - __-_-- Severe.
poplar.
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B0IL SURVEY

TapLE 2.—Woodland groups

|
Slope Potential Preferred speeies
productivity
Woodland group, soils, G
and map symbols Specics
Range Aspect Site Annual In existing stands
index |growth!?
Board
Jeet per
Group 2w2: Pereeni Feet aere

Avonburg (AvA, AvB, AvB2). Upland oaks..__ 0-6 Al ___ 75-83 246 Red oak, black oak,

Fincastle {(Fh A, FhB). Yellow-poplar.._ 0-6 Afl o 85-45 396 yellow-poplar, white

Henshaw (HoB). White pine_ . ___ 0-6 Al 85-95 1, 000+ ash, sugar maple,

Reezville (Re). black walnut, red
maple.

Group 3o01:

Hiekory (HsC3). Upland oaks____ 12 Al . 65-75 176 Red oak, white oak,

Rossmoyne {RsB3, RsC3). Yellow-poplar___ 212 0 AL 75-85 288 rvellow-poplar, black

Wynn (WyC3). White pine_____ 2-12 Al _____ 75-85 990 wainut.

Ciroup 3rl:
Hennepin-Miamian (HnD3). Upland oaks | 12-18 | Neuteal_____.__ 85-T5 176 Red oak, white oak,
Hickory (HsD3). vellow-poplar, black
- walnut.

Upland oaks.___; 12-18 | North and east__| 7081 | _______ Red oak, white oak,
vellow-poplar, black
walnut.

Upland oaks___ | 12-18 | South and west__| 61-71 |________ White oak, chestnut
oak, red oak.

Group 3f1:

Casco (CcB2, CeC2), Upland oaks__._ 2-18 ) A_____ 65-75 176 Red oak, white oak,

Caseo-Rodman {(CdD2). black cak, ycllow-

Fox-Casco (FoD2). poplar, blaek walnut.

Group 3ci:

Eden (EdB2, EdC2, EdD2, EJdED). Upland oaks__ .. 2-25 | Al . 65-75 176 Red oak, white oak,
black cak, yellow-
poplar, black walnut.

Group 3wl:

Kings (Kg). Upland oaks__.. 0-2 Al . 8575 178 Red oak, white vak,
black oak, yellow-
poplar, black walnut,
red maple.

Group 4£1:

Rodman and Casco (RkE2). Upland oaks..__| 18-235 | Al__._________ 55-65 104 Red oak, white oak,

chestnut oak.
Group 4d1;

Fden (EdF2). Upland oaks.___| 1835 All____________ 55-65 104 White oak, chestnut

Fairmount-Eden {(FaE2, FaF2). oak, shortleaf pine,

Hickory-Fairmount (HtE2, HtF2).. . . | Virginia pine.

! Dashes indieate annnal growth was not caleulated.
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|

Preferred species—

Hazards and limitations affecting management

Continued
Plant competition for—
For planting Erosion hazard Eqguipment Secdling Windthrow
limitation mortality hazard
Conifers Hardwoods
White pine, yellow- Moderate.. .. .| Moderate._.____| Moderate..__...| Severe________. Severe_ . __ .- Moderate.
poplar.
White pine, ycllow- Slight_ . .o____._. Slight__________ Slight__________ Moderate.______| ShHght____._ . Slight.
poplar, Virginia pine.
White pine, yellow= Moderate.______ Modorate.______| Slight_ .- __ Moderate . ___.| Slight.. ... _. Slight.
poplar, Virginia pine.
White pine, yellow-
poplar, Virginia pine.
White pine, Virginia pine.
White pine, Virginia pine, | Slight.___ ... Slight__ ... Moderate. _._._| Moderate__ ____| Slight._____.___ Slight.
yellow-poplar.
White pine, yellow-poplar Slight to Moderate to Slight_ .- ._.-_ Moderate.______ Slight_.____-___ Slight.
Virginia pinc. moderate. severe.
White pine, yellow-poplar | Slight ... Moderate_____.. Slight_ ... Moderate .- Slight .. Slight.
White pine, Virginia pine___| Moderate...___- Moderate_____ .- Moderate . _____ Slight_____.____ Slight.________. Slight.
Eastern redcedar, shortleaf | Severe_ .. ...~ Severe_ . ____._._ Severe . .____ Slight___ . _____ Stight._..____.- Moderate.
pine, Virginia pine.
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SOIL

SURVEY

TanLe 3.—Switability of soils for elements of wildlife habitat and kinds of wildlife

[Buitability was not determined for Cut and fill land, Qravel pits, and Riverwash. A rating of 1 denotes well suited; 2, suited; 3, poorly
suited; and 4, not suited)

Habitat elements

Kinds of wildlife

Soil series and map symbols Grain Wild | Hard- @ Conifer-| Wetland | Shallow
and Grasses | herbac- | wood ous |[food and| water Open- | Wood- | Wet-
seed and eous woody | woody | cover [develop-| Ponds land land land
erops | legumes| upland | plants | plants ! plants | ments wildlife | wildlife | wildlife
plants
Abscota: AbA  _____________ 1 1 1 1 3 4 4 4 1 1 4
Alford: AfB______________._ 1 1 1 1 3 4 4 4 1 1 4
Algiers: Ag________._._______ 4 3 3 1 1 1 1 1 3 1 1
Avonburg:
AvA 2 2 1 i 3 2 2 2 1 2 2
AvB, AvB2_____.________ 2 2 1 1 3 3 4 4 1 2 4
Birkbeek: BbB_..__.________ 1 1 1 1 3 3 4 3 1 1 4
Blanchester: Beo_.__._______ 4 3 3 1 1 1 i 1 3 1 1
Brookston: Br______________ 4 3 3 1 1 1 1 1 3 1 1
Casco:
CeB2___ ... 2 b 1 2 1 4 4 4 2 2 4
CeC2 o __ 3 2 1 3 1 4 4 4 2 2 4
Casco-Reodman complex:
Cdb2 .. 3 3 2 3 1 4 4 4 3 3 4
Cincinnati:
CnB, CnB2._ __  _______ 1 1 1 1 3 4 4 4 1 1 4
CnC2_ ... _____. 1 1 1 1 3 4 4 4 1 i 4
Clermont: Co.__._________.. 3 2 2 1 2 1 1 1 2 2 1
Crider: CrB._______________ 1 1 1 1 3 4 4 4 1 1 4
Dana:
DaA_ L ____ 1 i 1 1 3 3 3 3 1 2 3
DaB_ L _____ i 1 1 1 3 4 4 4 1 1 4
Eden complexes:
dBY .. 2 1 1 1 2 4 4 4 i 1 4
EdC2 L ____ 2 i 1 1 3 4 4 4 1 1 4
EdD2, EJE2, EdF2______ 4 4 1 1 3 4 4 4 3 2 4
Bel: Eeo o . _____________ 1 1 1 1 3 4 3 3 1 1 4
Fairmount-Eden complexes:
FaE2, FaFz2_______________ 4 4 3 2 2 4 4 4 4 3 4
Fincastle:
FhA_.._ o ______ 2 2 1 1 3 2 2 2 1 2 2
FhB. . 2 2 I 1 3 3 3 3 i 2 3
Fox
FYA L ___ 2 1 1 1 3 4 4 4 1 1 4
FiB, FIB2. . ______. 2 1 i 1 3 4 4 4 1 1 4
FtC2 . 2 1 1 1 3 3 4 4 1 1 4
Fox-Caseco complex: FoDZ2_____ 3 2 2 2 2 4 4 4 2 2 4
Genesce: Gd, Gn____._______. 1 1 1 1 3 4 4 4 1 1 4
Hennepin: HeF, HeF2______._ 4 2 1 1 3 4 4 4 2 2 4
Hennepin-Miamian complexes:
HmE, HmEZ, HnD3__._____ 4 2 1 1 3 4 4 4 2 2 4
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Habitat elements

Kinds of wildlife

Soil series and map symbels | Grain Wild | Hard- | Conifer-| Wetland | Shallow
and CGrasses | herbac- | wood ous |food and water Open- | Wood- | Wet-
seed and eous woody | woody .| cover idevelop-| Ponds land land land
¢rops | legumes| upland | plants | plants | plants | ments wildiife | wildlife | wildlife
plants
Henshaw: HoB. . ____..._ 2 2 1 i 3 3 3 3 H 2 3
Hickory:
HrB2 e 2 1 1 1 3 4 4 4 1 1 4
HrC2, HsC3 ... _..____ 2 1 1 1 3 4 4 4 1 1 4
HrD2, MsD3_____.____.__ 3 2 1 1 3 4 4 4 2 2 4
IMickory-Fairmount com-
plexes: HtE2, HtF2__.______ 3 2 1 1 3 4 4 2 2 4
Iva:r WA . 2 2 1 1 3 2 2 2 1 2 2
Kendallville:
KeB_ .. 1 1 3 1 3 4 4 4 1 1 4
KeCo2. o ___. 2 2 2 1 3 4 4 4 2 2 4
Kings: Kgeoo oo o 4 3 3 1 1 1 1 1 3 1 1
Lanier: Lg o oooom__. 3 2 2 i 3 4 4 4 2 2 4
Miamian: MmB3, MmC3_____ 2 2 2 1 3 4 4 4 2 2 4
Miamian-Hennepin complex:

MND2 oo 2 2 2 1 3 4 4 4 2 2 4
Miamian-Russell complex:

MrC2 - 3 2 2 1 3 4 4 4 3 2 4
Muek: Mu__ 4 4 4 4 4 2 1 1 4 4 2
Ockley:

CeA__ e__. 1 1 1 1 3 4 4 4 1 1 4

OcB, OeB2. o ___ 1 1 1 3 4 4 4 1 1 4
Parke:

PaB___ .. 1 1 1 1 3 4 4 4 1 1 4

PaD2. .. 1 1 1 1 3 4 4 4 1 1 4
Patton: Pb, Peo_______.___ 4 3 3 1 1 3 1 1 3 1 1
Plattville: PIB_.________.__ 2 1 1 H 3 4 1 i 4
Prinecton:

o 1 1 2 1 3 4 4 4 1 1 4

PrC2 o 2 1 1 1 3 4 4 4 1 1 4
Ragsdale: Ra.._.._________. 4 3 3 1 i 1 1 1 3 1 1
Rainshore:

RbA - __ 1 1 1 1 3 3 3 3 1 2 3

RbB . e 2 1 1 1 3 4 4 4 1 2 4
Recsviller Re_-.._ S 2 2 1 1 3 2 2 2 1 2 2
LRodman and Caseo: RkEZ___ 4 4 3 3 1 4 4 4 4 3 4
Ross: Rn__ .. ...~ 1 1 1 1 3 4 4 4 1 1 4
Rosamoyne:

RpA . . 1 1 1 1 3 3 3 3 1 2 3

RpB, RpB2, RsB3_______ 1 1 1 ) 3 4 4 4 1 2 4

RpC2, RsC3_____________ 2 1 1 1 3 4 4 4 1 2 4
Raussell-Miamian complexes:

RYA e 1 1 1 1 3 4 4 4 1 1 4

RvB, RvB2____________ ] 1 1 1 "1 3 4 4 4 i L 4
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Tasre 3—Sutiability of scils for elements of wildlife habitat and kinds of wildlife—Continuved

Habitat elements Kinds of wildlife
Soil series and map symbols - Wild mrde | Clani .
%?én Grasges hcrbaie- %%f)%i Cotillier- f‘i?}‘;edtlil;(cil S‘}xl'z}tlgl“ . Open- V}To{)&i— ?Ve{ti—
sead | Ond | eomes | woody | woody | eover | develop- PORUS | ARG R SEG
crops egim plfants plants | plants | plants | ments d
Shoals: Sh__ . _ ... _______ 2 2 1 1 3 2 2 3 1 2 2
Sloan: So.._o - _aeo_- 4 3 3 1 1 2 2 4 3 1 3
Uniontown: UnB___________ 1 1 1 1 3 3 4 3 i 1 3
Warsaw:
WaA__ . __________ I 2 1 1 i 3 4 4 4 1 1 4
WaB. . ___. 2 1 i 1 3 4 4 4 1 1 4
Wea:r WeA_______ . 1 1 1 1 3 4 4 4 1 1 4
Williamshburg:
WIA, WIB__ . ________ - 1 1 1 1 3 4 4 4 1 1 4
WIC2 . 2 1 1 1 3 4 4 4 2 1 4
Wrynn:
WyB, WyB2______ . ____ 2 1 1 1 3 4 4 4 1 1 4
WyC2, WyC3___.________ 2 1 1 1 3 4 4 4 1 1 4
Xenia:
XeA i 1 1 1 i 3 3 3 3 1 1 3
XeB, XeB2 . __ __.______. 1 1 1 1 3 4 4 4 1 1 4

Coniferous woody plenis are cone-bearing, evergreen
trees and shrubs that are nsed by wildlife primarily as
cover, though they also provide browse and seeds. Among
them are Norway spruce, white pine, arborvitae, red-
cedar, and juniper. Generally, the plants are established
naturally in areas where the cover of weeds and sod is
thin, The soils that are well suited as conifercus wildlife
habital are thoge that cause plants to grow slowly and
delay closure of the canopy. It is important that branches
be maintained cloge to the ground so that food and cover
are readily available to rabbits, pheasants, and other small
animals. If the trees quickly form a dense canopy that
shuts out the sunlight, the lower branches dze.

On soils that are peorly suited ag coniferous wildlife
habitat, widely spaced plants may guickly, though tempo-
rarily, show the desired growth characteristics. Estab-
lishment or maintenance of wildlife habitat, however, is
difficult because these soils are well suited to competing
hardwoods, Tnless the stand is carefully managed, hard-
woods invade and commonly overtop the conifers.

Wetland food and cover plants are wild, herbaceous, an-
nual and pereanial plants that grow on moist to wet sites,
They include smartweed, wild millet, rush, bulrush, spike-
rush, sedges, burreed, wildrice, buttonbush, rice cutgrass,
and cattail.

Shallow water developments are impoundments or ex-
cavations that provide areas of shallow water near food
and cover used by wetland wildlife. Examples are shallow
dugouts, level ditches, blasted potholes, and devices that
keep the water 6 to 24 inches deep in marshes.

Ponds are dug-out. areas of water, or a combination of
these areas and impoundments behind low dikes, in which
the water is at a depth suitable for producing fish or wild-

life, I fish are produced, part of the pond sheuld be at
least 6 feet deep.

Kinds of wildlife

The three kinds of wildlife for which table 3 rates the
suitability of the soils in the county as wildlife habitat
are described in the following paragraphs.

Openland wildlife are pheasants, quail, meadowlarks,
field sparrows, doves, cottontail rabbits, red foxes, and
woodchucks. These birds and mammals normally make
their home in areas of cropland, pasture, meadow, and
lawns and in areas overgrown with grasses, herbs, and
shrubs.

Woodland awildlife are woodcocks, thrushes, vireos,
scarlet tanagers, woodpeckers, gray squirrels, fox squir-
rels, pray foxes, white-tailed deer, raccoons, and opossums.
They obtain food and cover in stands of hardwoods, conif-
erous trees, shrabs, or a mixture of these plants.

Wetland wildlife are ducks, geese, rails, herons, shore
birds, mink, and muskrats. These birds and mammals
normally make their home in wet areas, such as ponds,
marshes, and swamps.

Each rating under “Kinds of wildlife” in table 3 is
based on the ratings listed for the habitat elements in the
first part of the table. For openland wildlife the rating
is based on the ratings shown for grain and seed crops,
grasses and legumes, wild herbaceous upland plants, hard-
wood plants, and coniferous woody plants. The rating
for woodland wildlife is based on the ratings listed for all
the elements except grain and seed crops. For wetland
wildlife the rating is hased on the ratings shown for wet-
land food and cover plants, shallow water developments,
and ponds.
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Engineering Uses of the Soils *

Engineers are especially interested in soil properties
because they affect the construction and maintenance of
roads, airports, pipelines, building foundations, water
storage facilities, erosion control structures, drainage sys-
tems, and sewage disposal systems. Among the properties
most important to the engineer are permeability to water,
compaction characteristics, drainage, shrink-swell charac-
teristics, orain size and distribution, plasticity, and reac-
tion. Other important soil properties are depth to water
table, depth to bedrock, and topography.

Information in this survey can be used as a guide to—

1. Make soil and land use studies that will aid in
selecting and developing small industrial, busi-
ness, residential, and recreational sites.

2. Make preliminary estimates of the engineering
properties of soils in the planning of agricultural
drainage systems, farm ponds, irrigation systems,
and diversion terraces.

8. Make preliminary evaluations of soil and ground
conditions that will aid in selecting highway, air-
port, pipeline, and cable locations, and in plan-
ning detailed investigations at the selected
locations.

4. TLocate probable sources of gravel and other con-
straction materials.

5. Correlate performance of engineering structures
with soil mapping units to develop data for a gen-
eral plan to be used in designing and maintaining
certain engineering practices and structures.

6. Determine the suitability of soil mapping units

for eross-country movement of vehicles and con-

struction equipment.

Supplement the information obtained from other

published maps, reports, and aerial photographs

to make maps and reports that can be used readily
by engineers.

8. Develop other preliminary estimates for construe-
tion purposes pertinent to the particular area.

=X

The engineering interpretations in tables 4, 5, and 6 arc
useful when used with the soil map for identifieation of soil
areas, Tt should be emphasized, however, that these inter-
pretations may not eliminate the need for sampling and
testing at the site of specific engineering works that in-
volve heavy loads and excavations deeper than the depth
of layers reported.

Some of the terms used by the soil scientists have a spe-
cial meaning that may not be familiar to engineers. These
and other terms are defined in the (Glossary.

The normal depth of observation of soils during a soil
survey is 80 inches or to bedrock if it occurs within a 60-
inch depth. Information in this section pertains to these
depths and to the named kinds of soil listed. Mapping
units may contain included areas of contrasting or dis-
similar soils. If these included areas are named kinds of
soil, they are rated in the tables in this section.

Engineering classification systems
Two engineering classification systems are used in this
g0il survey. One is the system adopted by the American

*Trovp B. Girroeny, construction engineer, Soil Conservation
Service, Columbus, Ohio, assisted in preparing this section,

Association of State Highway Officials {AASHO) (2,9).
In this system soil materials are classified in seven prin-
cipal groups. The groups range from A-1, consisting of
gravelly soils of high bearing capacity, to A-7, consisting
of clay soils that have low strength when wet. Within each
group the relative engineering value of the material 1s
mdicated by a group index number, ranging from 0 for
the best material in the soil group to 20 for the poorest.
The group index number is shown in parentheses, follow-
ing the soil group symbol in the column headed “AASHO”
of table 4.

Some engineers prefer to use the Unified Soil Classifica-
tion System (17). Soil materials are classified on the basis
of particle size distribution, liquid limit, and plasticity
index, in this system. Soil materialg are identified as fine
grained (six classes), coarse grained (cight classes), or
highly organic soils (one class). This system can be used
Ellllnakmg an approximate classification of soils in the

eld.

Table 4 shows laboratory determined classifications for
soils tested in the county. Table 5 shows the estimated
engineering classifications for all of the soils in the county.

Engineering test dala

Samples of three soil profiles in Warren County were
tested according to standard AASHO procedures to help
evalnate the soils for engineering purposes. Table 4 shows
the results of these tests. The three soils sampled are ex-
tensive soils in the county. Test data for some of the same
soils that occur in Warren County are in the published
s0il surveys for Clinton County and Preble County, Ohio.

Moisture density.—In the moisture-density or compac-
tion test, a sampe of soil material is compacted several
times using the same compactive effort, but each time at
a higher content of moisture. The dry density, or unit

“weight, of the compacted material increases until the opti-

mum moisture content is reached. After that, the dry den-
sity decreases as the moisture content increases. The high-
est dry density obtained in the compaction test is termed
maximum dry density. Soil in earthwork is most stable
if it is compacted to about the maximum dry density when
it is at the optimum moisture content.

Mechanical anuiyses—The mechanical analyses were
made by combined sieve and hydrometer methods. Per-
centages of clay obtained by the hydrometer method
should not be used in naming [FSDA textural classes.

Liquid limit and plasticity index—The tests for liquid
limit and plasticity index measure the effect of water on
the consistence of the soil material. As the moisture con-
tent of a clayey soil increases from a very dry state, the
soil material changes from a semisolid to a plastic state.
As the moisture Is further increased, the soil material
changes from a plastic state to a liquid state. The plastic
limif is the moisture content at which the soil material
passes from a semisolid to a plastic state. The ligmid limit
is the moisture content at which the soil material passes
from a plastic to a liquid state. The piasticity index is the
numerical difference hetween the liquid limit and the plas-
tie 1mit. It indicates the range of moisture content within
which the soil material is in a plastic condition. Some silty
and sandy soils are nonplastic. They de not become plastic
at any moisture content.
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Classification—Two engineering classifications are
shown. One is the system approved by the AASHO and
the other is the Unified system. The modified AASIEO
classification used by the Ohio Department of Highways
Testing Laboratory is also shown. The AASHO and Uni-
fied systems are briefly defined under the heading “Engi-
neering Classification Systems.”

Engineering properties of soils

Table 5 lists the soil series and map symbols of the soils
in Warren County. This table shows estimated engineering
properties of the soils and USDA texture classification.
Additional information about the soils is given in the sec-
tion “Descriptions of the Soils.”” Geology is referred to in
the sections “Formation and Classification of the Soils”
and “Additional Facts About Warren County.”

The estimated engineering properties in table 5 are based
on soil texture, soil structure, porosity, permeability, and
test data on the same kinds of soil in other counties, Depth
to bedrock is not given in table 5, because it does not gen-
erally occur within the upper 5 feet of any of the soils
except Eden, Fairmount, Plattville, and Wynn. It is at a
depth of 114 to 314 feet in the Eden, Plattville, and Wynn
solls and at a depth of lesg than 2 feet in the Fairmount
soils, The following paragraphs briefly describe the col-
amns shown on table 5,

Seasonally highwater table—Depth to the seasonal high
water table refers to the shallowest depth at which the soil
is saturated in winter and early in spring because of a

perched or other ground water table. If less precipitation
than normal falls during wet periods, the water table may
be considerably deeper. Soil conditions immediately after
heavy precipitation are not considered. In all soils, particu-
larly in sloping soils on uplands, the depth to the water
table is generally greater late in spring, in summer, and in
fall than indicated in this column.

Depth from surface—The depths for each soil cor-
respond to significant changes in texture in the typical pro-
file described for each soil series. The estimated data given
are for the typical soil in each series. Soils in the same
series that differ from the typical soil can have properties
that vary slightly from those shown.

Percentage passing sieve—Under this heading the col-
umns show estimated particle size according to standard-
sized sieves,

USDA tewture—The textures indicated correspond to
the textures given in the technical description of the soil
described in the section “Descriptions of the Soeils,”

Lngineering classification.—The estimated classifica-
tions are based on actual test data from this county and
other survey areas and are described in “Engineering (llas-
sification Systems.”

Range in permeability—Permeability values are esti-
mates of the range in rates of downward water movement
through the major soil horizons when they are saturated,
but when water drains freely because the horizons are
above a true water table. These values are estimates based
on soil texture, soil structure, porosity, permeability, and

TABLE 4.—

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

Moisture density !
Ohio
Hoil name and Ioecation Parent material report Depth Maxi-
No. mum Optimum
dry moisture
dengity
Pounds per
Inches cubic foot Percent
Clermont siit loam: 80—
Harlan Township: ‘Windblown silt (loess} over 38035 0-8 104 18
3 miles west-northwest of Blanchester (Clinton Illinoian till. 38036 17-32 106 18
County). 38037 53-103 113 16
38038 103-115 | _
Fincaztle silt loam:
Turtle Creek Township: - Windblown silt {loess) over gla- 56443 0-9 103 19
NEMSWI sec. 24, cial till ( Wisconsin). 56444 9-37 104 18
56445 37-60 121 13
Russell silt Toam: Windblown silt (loess) over gla-
Turtle Creek Township: cial till { Wiseonsin). 56440 0-13 | | _____.
SWiLE W see. 24, 56441 13-32 | __
56442 32-60 |____ | ... __.

! Based on AASHO Designation: T 9957, Method A (2).

? Mochanical analysizs aceording to AASHO Designation T 88-57 (2). Results by this procedure may differ somewhat from results
obtained by the soil survey procedure of the Soil Conservation Service (SCS). In the AASHO procedurs, the fine material is analyzed
by the hydrometer methed, and the various grain-size fractions are calculated on the basis of all the material, ineluding that coarser
than 2 millimeters in diameter. In the SCS soil survey procedure, the fine material is analyzed by the pipetie methed, and the material
coarser than 2 millimeters in diameter is excluded from caleulations of grain-size fractions. The mechanical analysis data used in this

table are not suitable for naming textural classes for soils.
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infiltration tests. On any given soil, infiltration through
the surface layer varies considerably and depends on land
nse and management and initial molsture content.

Range in available moisiure capacity.—The available
moisture capacity is the capacity of seils to hold water
available for use by most plants. It is commonly defined as
the difference between the amount of soil water at field
capacity and the amount at wilting point. It is commonly
expressed as inches of water per Inch of soll. Available
moisture capacity is a measure of the maximum amount of
moisture a particular soil can store for use by plants. The
estimated values listed are based on the difference in per-
centage molsture refained at L5 atmosphere and 15 atmos-
pheres of tension for medium- and fine-textured soils. For
sandy soils, the estimated values are based on the differ-
ence between 14, atmosphere and 15 atmospheres of ten-
sion. The available moisture capacity in compact glacial
till and fragipans is rated at a lower figure than normal for
the given textures, This is a result of increased bulk densi-
ties in these layers that greatly reduces the penetration of
plant reots. Thus, some of the moisture stored is not avail-
able to plant roots.

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

Shrink-swell potential.—The estimated shrink-swell po-
tential is an indication of the volume change to be expected
for soil material with changes in moisture content., The

Engineering test data

soil materials rated high have serious limitations for en-
gineering uses, since the increase in volume when the dry
soil is wetted is generally accompanied by a loss in bearing
capacity.

Corrosion potential—The corrosion potential indicated
for uncoated steel is based on soil texture, soil drainage,
and total acidity. Electrical resistivity is nef considered in
this rating. The corrosion potential for concrete is based
on soil texture and pH values, The rating given is for
average concrete. The ratings do not apply to concrete
mixed specifically for corrosion resistance.

Engineering interpretations of soils

Table 6 lists all of the soil series in Warren county and
the map symbols of each series. It interprets selected char-
acteristics of the soils for various engineering uses. The in-
terpretations shown in table 6 are based on actual and
estimated soil test data in tables 4 and 5 and on field expe-
rience. The following paragraphs briefly describe the col-
umns shown in table 6.

Suitability for winter grading--Because of wefness,
plasticity, or susceptibility of freezing, many of the soils
are not adapted to grading during part of the winter. Such
soils are rated poor, and more suitable soils are rated fair
or good.

Susceptibility to frost action—Silty and fine sandy soils
that are wet most of the winter are the ones that are most
susceptible to frost action. Such soils are rated high, and
less susceptible soils are rated low or moderate.

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

Mechanical ansalysis 2
Clasgsification
Percentage passing sieve— Liquid Plas- .
Percentage limit tieity Ohio
smaller index
No. 4 No. 10 No. 40 No. 200 than ]
34-in. (4.7 (2.0 {0.42 {0.074 0.005 mm. AABHO Unified *
mm.) mm.} ") mm.)
Percent

____________________ 100 95 87 29 39 9 | A-4(8) ML A—4b
____________________ 100 97 91 47 38 15 | A-6(10) ME-CL | A-6a
581 81 79 75 67 37 33 11 | A-6{T) MI-CL | A-6a
__________ 100 99 95 87 48 38 20 | A-6(12) CL A-6b
____________________ 100 a8 95 30 §NP NP | A-4(8) ML A-4b
_____________________ 100 99 95 37 38 15 | A-6(10) MI-CL | A—6a
791 80 73 65 55 26 27 8 | A-4{4) CL A—4a
,,,,,,,,,,,,,,,,,,,, 100 98 94 32 NP NP | A-4(8) ML A-4h
,,,,,,,,,, 100 96 91 79 38 39 16 | A-6(10) CL A-6b
796 87 81 75 63 29 28 9 | A-4(6) CL A-4a

3808 and BPR (Bureau of Public Roads) have agresd $o consider that all soils having plasiicity indexes within 2 points of
A-line are to be given a borderling classifieation. An example of a borderline classification obtained by this use is ML-CL.
4 Baged on “Classification of Soils”, Ohio State Testing Laboratory, O.D.H. February 1, 1955.

5 Parcentage passing 134-inch sieve iz 100,
8 NP =Nonplastic.
7 Percentage passing l-inch sieve iz 100.
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TasLr 5.—Estimated

[Properties were not determined for Cut

Depth Coarse Percentage passing sjieve—
Depth to from fraction
Soil series and map symbols scasonally | surface greater
high water; {typical than No. 4 No. 10 No. 40 No. 200
table profile) 3 inehes | (4.7 mm.) | (2.0 mm.) | (0.42 mm.) (0.074
| min.)
Feet Foches Percent I
Abscota, ealcareous variant: AbA__ . oo 3 0-12 . _______._ 90-100 80-100 40-70 5-35
12-42 | ________ 90-100 75-90 40-70 0-15
42-60 ... . _..__ 25-70 20-35 15-30 0-15
Alford: AMB________ o ____ =3 0-12 |__________ 100 100 95100 90-100
12-53 .. __.___. 100 100 95-100 85-05
53-95 .. _______ 100 80-95 75-05 50-70
95-120 |_____._._. 100 80-90 75-85 50-70
Algiers:  Ag. e __ 30-1 024 |o_________ 85-100 80--95 80-95 55~75
24-60 |__._______ 30-100 80-90 75-85 70-50
Avonburg: AvA, AvB, AvB2________._ ... N 0-1 0-14 |______..._ 100 100 95-100 83-100
14-24 e 100 100 95-100 85100
2469 [L_________ 100 90-100 9100 50-90
69-104 2-10 90--100 80-90 80-00 55-70
Birkbeck: BbhB.._ ____ e U . 2-3 0-10 | ___ 100 100 95-100 85-100
10-36 j__________ 100 140 95-100 90-100
36-45 | 100 90-100 85-05 80-90
45-60 (.. __._____ 100 85-100 80-95 65-50
Blanchester: Be____._________________________ 0 0-8 o ._. 95-100 90-100 83-100 80-100
850 | o.o. 100 104 90-100 90-100
50-98 2-10 80100 75-100 70-100 50-75
08-110 2-10 80-100 80-100 70-90 80--70
Brookston: Bro_____________________________. i -1 0-12 | __.__ 100 100 90100 85-05
12-40 .. _____ 100 90-100 90-100 80-95
40-80 0-5 80-100 75-95 75-90 65-75
Cageo: CcBZ,CcC2,CdD2. >3 0-11 | . .. 90-100 90-100 8090 45-71
For Rodman part of CdD2, see Rodman series. 13-18 . ____.___ 90100 R5-95 75-90 685-75
18-60 510 50-80 40-75 25-50 4-25
Cincinnati: CnB,CnB2,CnC2 . .. ___ >3 0-16 |___._..___ 100 100 30-100 80--90
16-36 | ______._ 95-100 90-100 90-100 8500
36-95 0-5 90-100 85-100 75-95 70-90
Clermont: Co_o___ ... o ..o 0-1 0-17 | _____. 100 100 90-100 85-100
1743 [ .. 100 100 00-100 O0-100
43-110 0-5 95-100 85-100 80-90 60-85

Sec footnotes at ond of table,
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\
Classification Corrosion potential
- Available
Permea- moisture | Reaetion 2| Shrink-swell
USDA texture Unified AASHO bility capaeity 1 potential Steel Concrete
Inches per hour | Inches pe;j ineh of] oH
201,
Sand_____________ SW-8M, 5M A—A&, A-2,| 2.0-6.3 0. 06-0. 10 7484 | Low__.______| .________ ____| Low.
-3
Sand_____.__._._. SP, 8W, 8M § A-1,A-2 6.3-12. 0 0. 04-0. 08 V.4-8.4 | Low._ . Low_________ Low,
Sand and gravel. | GW, 8W, A-1, A-2 | 6 3-12.0+ 0. 04 7.4-8.4 1 Low_________ Low.._____.. Low.
GM, SM
Silt loamn . ___ .. ML, ML~CL | A4 0.63-2. 0 0. 19-0. 24 5.1-6.0 | Tow_ . _______j____._____...__ Moderate
to kigh.
Biity clay loam_.._! CL, ML-CL | A-4, A-6 | 0. 63-2. 0 0. 19-0. 21 4.6-6. 0} Low.____ —eo-| Moderate_____ Moderate
t0o high.
Clay loam_________ CL, ML-CL | A-6 0.2-0.63 | 0.08-0. 12 6.6-7.3 | Low___.______ Moderate__.__ Low.
Clay leam________ | CL A6 0. 2-0. 63 0. 06-0. 10 T.4-8.4 | Low__._______ Moderate . ___ Low.
Silt loam.. .___.____ ML, CL A-4 A-6| 0.63-20 0. 18-0. 23 6.6-7.3 1 Low.________ High ______ Low.
Silty clay loam_____| CL, ML-CL | A-6 (. 2-0. 6: 0.18-0. 21 6. 6-7. 3 | Moderate__._. High.________ Low.
Sitt loan__________ ME, ML-CL | A4 0. 63-2. 0 0. 18-0. 22 4.6-5.6 | Low_________y _____________ High.
Silty clay loam___ .| CL, ML-CL | A-6, A-7 | 0.2-2.0 0. 16-0. 19 4. 6-3. 0 | Moderate_____ High. . ______ High.
Silty clay loam CL, ML-CL | A6, A-7 <02 0. 06-0. 10 4650 | Low__._____.._ High .. _____ High.
to clay.
Clay loam_________| CL A-§ <02 0. 06-0. 10 6 1-7.3 | Tow_________ High_ ________ Low.
Silt loam__________ ML, MI-CL | A-4 0. 63-2. 0 0. 19-0, 24 6. 1-7.8 | Low________ | _________.. Low.
Silty clay loam__ . __ CL, ML-CL | A-6 8. 63-2. 0 0. 15-0. 20 6. 1-7. 3 | Moderate_____ Moderate Low.
0 high.
Silt loam. .. ____. CL, ML-CL : A-6 0. 63-2. 0 0. 14-0. 18 6.6-8.0 | Low._._______ Moderate Low.
to high.
Siltleam .. . ML-CL, CL | A-6 0.2-0.63 | 0.06-0. 10 7.4-8.4 : Low_________ Moderate Low.
to high.
Silt loam._ .. ___ ML, ML-CI. | A-4, A6/ 0. 63-2. 0 0. 18-0. 20 4.6-5.5 ; Moderate_____|___._______.__ Moderate
to high.
Silty elay loam____| CIT, MH A-7 0.2-0.63 | 0.15-0. 18 4.6-5. 5 | High._____._ .| High___ . _____| Modecrate
to high.
Clay loam_________| CH, ML-CL | A-7 <02 0. 15-0. 20 5.6-6.5  High._____ | Tligh ._______ Moderate
1o low
| Clay leam_.________ CL, MI-CL | A-6, A-7 <02 0. 06-0. 10 7.4-8.4 | Moderate..___ High________. Low.
i Silty clay loam.____ ML-CL, MH | A-7 0.63-2. 0 0. 15-0. 23 6. 1-7. 3 | Moderate to  |-..._______.___ Low.
high.
Silty elay loam CL, MH-CH | A-7 0. 63-2. 0 0. 15-0, 18 6.1-7. 3 Higf _________ High . _____! Low.
and clay loam.
0AM_ L. ____ ... CL, ME~CL | A4, A-6| 0.2-0.63 {0, 10-0. 14 7484 | Low_________ High._.______ Low.

i Loam____________ | ML, M A4 0.63-2. 0 0, 14-0. 18 6. 1-7.3 | Tow___ . _____|____ .. _______ Low.
Clay loam ... ____. CL, 8C A6 . 63-2. 0 0. 15-0. 19 6. 1-7. 3 | Moderafe_____ Low._ ___ . _._ Low.
Gravelly sandy GW, BW, A-1, A-2 . 6.3-12.0-- <0, 04 7.4-8.4 Low._._____. Low____.____ Low.

loam to sand GM, SM
and gravel.
Silt loam . ___.. ML, MI-CL | A4 0. 63-2. 0 0. 16-0. 20 4.5-3.5 | Low____.____i______________ High.
Silty elay loam__...| M1, CL A-B 0. 63-2. 0 0, 14~ 18 4. 6-5 5 | Moderate. . . Moderate____ . Iligh.
Loam or elay leam_| ML, CL A4, A6 0.2-0 63 0. 08-0. 12 4. 6-7.3 | Low to Moderate.____ High to
moderate. moderate,
3ilt loam to light ML, ML-CL | A—4, A-6 | 0.2-0.63 | 0. 18-0.22 4 1-5.0: Low.______ .0 _______._____  High.
silty clay loam,
Silty clay loam._____ CL, ML-CL..| A-86 < 0. 063 0. 08-0. 15 41 5.0 | Moderate.. __! High_________ High.
i Clayloam_________! CL, ML-CL A—d A6 <J0.063 | 0.06~0.10 4 6-7.3 | Moderate_____ i High...______I High, 4
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TABLE 5.—Hstimated

Depth Coarse Pereentage passing sieve—
Depth to from fraction
Soil series and map symbols seasonally | surface greater
high water | (typical than No. 4 No. 10 No. 40 No. 200
table profile) 3 inches | (4.7 mm.} | (2.0 mm.) | (0.42 mm.) (0.074
mm.)
Feet Fiches Percent
Crider: CrBo_ e >3 0-12 ... 100 108 90100 90-100
12-42 | __________ 100 95-100 95-100 90-100
42-77 0-5 100 95-100 90-100 90-100
TT—85 ||| |
Danz: DaA,DaB___._ . . 2-3 016 1. . . 100 100 95-100 90-100
16-28 | __ 100 100 05-100 90-100
28-45 | ... 100 90-100 830-05 60-75
45-60 0-5 85-95 75-85 B85-75 55-65
Fden: FEdB2, EdC2, EdD2, EdE2, EdF2_ .___._._._ 3 0-10 |.___.____. 100 100 80-95 70-100
10-24 10 100 80-100 75-95 60-75
24-30 || e |
Fel: Ee_ o #2-3 0-45 |__________ 90-100 85-05 85-05 70-90
45-60 0-5 70--90 50-80 45-75 15-70
Fairmount: FakE2, FaF2. . ________ .. ____ >3 G-9 20-30 50100 80-100 75-95 70-90
For Eden part of FaE2 and FaF2, see Eden series.
9-17 2030 90-100 85100 80-100 80100
17-50 | ||| __._
Fincastle: FhA, FhB_ . 0-1 0-12 j__________ 100 95-100 90-100 90-100
12-37 | _. 100 90-100 90-100 a0-100
37-60 0-5 00-100 75-90 60-80 55-75
Fox: FIA, FIB, FIB2, FICZ, FeD2___.._____.___ >3 09 oL 85-100 85-100 65-100 60-80
For Casco part of FoD2, see Casco series. 930 L ________ 80-100 65-95 55-95 45-90
30-60 0-5 25—-60 20-35 515 0-15
Genesee: Gd, Gn_ o __ 3 >3 0-60 §_ _________ 85-100 80-90 80-90 40-60
Hennepin: HeF, HeF2, HmE, HmE2, HnD3_.____ >3 08 | . 100 90-100 80-90 75-100
For Miamian part of HmE, HmE2, and HnD3,
sce Miamian serics. 860 2-10 80-95 75-90 60-80 55-75
Henshaw: HeB__._ . __________________..____._ 0-1 016 |- ________. 100 100 90-100 85-100
16-45 | _______ 100 100 90-100 85-100
45-50 | _______ 100 160 90-100 80-100
Ilickory: HrB2, HrC2, HrD2, HsC3, HsD3, >3 0-7 .. 85-100 30-100 75-100 65-100
HtE2, HtF2. 736 | ___ 85-100 80-100 T0-85 55-70
For Fairmount part of HtE2 and HtF2, see
Fairmount series. 36-60 2-5 83-100 80-95 70-90 60-70

See footnotes at end of table,
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Classification

Corrosion potential

Available
Permea~ moisture |Reaction 2 | Shrink-swell
TUSDA texture Unified AASHO bility capaeity ! potential Steel Concrete
Inches per hour |Inches per inch of pH
200
Silt loam_ . ___._. ML, CL A-4 0. 63-2.0 0. 16-0. 20 56-6.5 | Low._ - |~ Moderate.
Silty clay loam_____ ML, CH A-6, A-T | 0.63-2. 0 0. 14-0. 18 5. 1-6. 0 | Moderate to Moderate.____ Moderate.
high.

Clay to sandy CL, CII A6, A-7| 0. 63-2.0 0. 12-0. 16 5 1-6. 0 | Moderate to Moderate_____ Moderate.

clay loam. high.
Limestone bedrock.
Silt loam. ... __._- ML, ML-CL | A4 0.632.0 0. 17-0. 23 6.1-7.83 | Low_ . |oeooo___ Low.
Silty clay loam____. CL, ML-CL | A-6 0.63-2. 0 0. 15-0. 18 6. 1-7. 3 | Moderate___._ High . .___ Low,
Clay loam._________ CL, M1L-CL | A-6 0.63-2. 0 0. 15-0. 18 6. 1-7. 3 | Moderate____. High_ ________ Low.
Loam._.__________ CL, MI-CL  A-4 0. 2-0. 63 | 0.06-0, 10 7.4-8 4 | Low_________ Moderate._..._ Low.
Bilt loam to silty CL, ML-CL | A-6, A-T{ 0.2-0.63 | 0.14-0.18 6.6-7.3 | High_ o |ocooo_ Low.

clay loam.
Clay_ oo CH, ML-CL | A-7 0. 63-0. 2 0.12-0. 15 6.6-7.8 | High.._______ High ___._____ Low.
Clay shale and

interbedded

limestone,
Loam_________.._._ ML, CL A-4, A6 | 0.63-2.0 0. 15-0. 22 6.6-7.3 | Low_________ Moderate to Low,

high.

Sandy loam to ML, SM A-2, A4} 2.0-6.3 0. 08-0. 12 6.6-7.8 | Tow._ .. .___ High_________ Low.

stratified loamy

sand and gravel.
Silty clay loam to | CH, MIL-CL | A-6, A-7 | 0.63-2. 0 0. 18-0. 24 6.6-7.3 | High_ . ____ | ._________._.. Low.

gilty clay.
Hilty clay or clay-..| CH A7 0. 2-0. 63 0. 14-0. 18 6.6-7.8 | High_________ High____.____ Low.
Interbedded shale

and limestone.
Siltloam.__._____ ML, MIL-CL. | A-4 0.63-2.0 0. 16-0. 22 5 1-6,0 1 Low._ .o _____|_____________ Moderate.
Silty clay loam____[ ML, CL A-6 0. 2-0. 63 0. 14-0. 18 5. 1-6. 6 | Moderate_ ..__ High_________ Moderate.

OAM_ . . ML-CL, CL | A4 0.2-0.63 | (. 10-0. 16 7.4-8 4| Low.______._ High_________ Low.
Loam_________.__ ML, ML-CL | A4 0.63-2.0 0. 14-0. 18 5.6-7.8 | Low. | ______ Moderate.
Sandy clay Ioam CL, ML, 8C | A-6, A-7 | 0. 63-2. 0 0. 14-0, 18 6. 1-7.8 | Moderate.____ Moderate____. Low.

and clay.
Sand and gravel___| GW, GM, A-1 6. 3-12. 04| 0. 02-0. 04 7.4-8.4 | Low_________ Low..__.___. Low.

SW, SM
Loam___.__.____._.. ML, CL, SM | A-4, A-6] 0.63-2. 0 0.18-0. 24 6.6-7.3 | Low_____..__ Low to Low.
moderate.

8ilt loam to silty ML, CL A4, A6 06320 0. 16-0. 20 6.6-8 4 | Moderate_____ |- .______ Low.

clay loam.
Loam or clay CL, ML-CL | A-4 0.2-0.63 | 0. 08-0. 14 7. 4-8 4 | Moderate to Low to Low.

loam. low. moderate.
Sitt loam_______.._ ML, ML-CL | A-4 0.63-2.0 0. 18-0. 24 4565 Low_ .o _________.... Moderate.
Silty elay loam. .. _{ CL, CH A6, A7 0.2-0.63 | 0.14-0.18 4. 5-6.5 | Moderate_____ High_________ Moderate.
Silty clay loam.____ A-6 0. 2-0. 63 0. 14-0. 18 7.4-7. 8 | Low to High_____.___ Low.

moderate.

Silt loams_________ MI, MI-CL | A-4 0. 63-2. 0 0. 18-0. 24 5 1-5, 5 | Tow . o |- Moderate.
Silty clay loam or CL A6 0. 63-2. 0 0. 15-0. 20 4, 6-5 5 | Moderate__.._| Moderate_____| High.

clay Ioam.
Clay loam____ ... ML, CL A4 A6 0.2-0.63 | 0.10-0. 14 6. 6-7.8 | Low to Moderate...__| Low.

moderate.
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TapLE 5.— Estimated

Depth Coarse Percentage passing sieve
Depth to from fraction _
Soil series and map symbols seasonally | surface greater
high water | (typical than No. 4 No. 10 No. 40 No. 200
table profile) 3 inches | (4.7 mam.) | (2.0 mm.) | (0.42 mm.) (0.074
mm.)
Feet Frches Pereent
Tva: IvA_ . ol_____ 0-1% 0-18 0-10 100 100 95-100 90-100
18-58 |__________ 100 100 95-100 90-100
38120 1-5 30-100 85-100 80-90 70-85
Kendallville: KeB, KeC2 o _____________. >3 0-11 | _____ o0-100 85-100 B85-80 55-65
11-25 | ______ 85-100 80-90 70-584 45-70
25-60 2-10 90-100 8(-50 75-85 35-75
Kings, thick surface variant: Kg.._____________ 0 0-20 |__________ 100 100 100 90-100
20-60 | _______ - 100 100 B0-100 90100
Tanier: Lg_ o - >3 010 | ___ 90-100 75-90 50-75 30-40
10-24 5-20 85-Ta 25-50 20-40 10-25
24-30 5-50 50-80 20-50 20-43 20--30
Miamian: MmB3, MmC3, MnD2, MrC2._______ >3 0-8 o ________ 90-100 90-100 90-10¢ 65-90
For Hennepin part of MnD2, see Hennepin 824 | ____.____ 90-100 90-100 80-05 70-90
geries. For Russell part of MrC2, sce Rus- .
sell series. 24-60 2-10 80-93 70-90 H0-65 30-63
Muek: Moo -1 060 |
BO-70 | ___ 90-100 80-100 80-100 80-100
Ocklev: OcA,OcB, 0e¢B2____________________ - >3 0-13 .. ___ ... 90-100 90-140 90-100 75-90
: 13-36 | _________ 100 90-100 853-1400 80-90
3654 | 85-100 80-100 75390 45-75
54-70 2-5 30-60 2030 15-25 0-15
Parke: PaB, PaD2_____ L L _____ : >3 014 . 100 90-100 90-100 85-100
: 14-32 |\ __ 100 90-100 90-100 85-100
32-76 | ____.._._ 90-100 85-100 80-90 60-75
T6-108 | _______.. 70-85 43-60 35-30 30—45
Patton: Pb, Pco___.__ e 0-1 0-8 0-5 100 100 95-100 80--100
864 |________ 100 100 05-100 85-100
64-70 | Lo.oo.__ 100 80-95 70-60 40-65
Plastville: PIB_ el >3 0-12 1. 90-100 90-100 30-90 70-90
12227 . 90-100 90-100 80-90 65-00
2735 Gl .. 0
Princeton: PrB, PrC2. .. >3 0-16 __________ 100 100 50-75 35-53
’ i
i 16-32 | _________. 100 100 B80-75 40-55
: 3260 ... ___ | io0 100 40-63 20-35
| i

Hee footnotes at end of table,
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Corrosion potential

Classification
. Available
_ Permen- moisture |Reaction 2 | Shrink-swell
USDA texture Unified AASHO bility capacity ! potential Steel Concrete
Inches per howr (Jnches pe_r[ ineh of pIr
S0
Silt loam____._____ ML, ML-CL | A-4 0.63-2. 0 0. 15-0. 20 466,01 Low. oo _|ocna Moderate
to high.
Silty clay loam..___| CL A-6 0. 2-0. 63 0. 15-0. 18 4, 6-6.0 | Moderate. .| High ________ Moderate
to high.
Silty clay to clay CL, ML-CL | A-6, A-4 | 0. 2-0.63 0. 10-0. 15 6. 1-7. 8 | Moderate ___ High_ . _____ Low.
loam.
Loam____ _____.___ ML, CL A4 A-6] 0.63-20 0. 18-0. 22 5.6-6.1 | Low_ ____.._ | . ... Moderate.
Clay loam or CL, 8C A4, A-6: 0.63-2.0 0. 14-0. 18 5 1-6. 5 | Moderate Moderate____. Moderate.
sandy clay loam. to low.
Clay loam to loam.| ML, CL A-4, A-6 ] 0 2-0.63 0. 12-0. 16 6. 1-8. 4 | Low to Moderate...__ Low.
moderate.
Silty elay loam____. CL, ML-CL | A6, A-7 | 0.63-2.0 0. 18-0. 24 6. 6-7. 3 | Moderate High ... . Low.
' to high.
Silty elay-._______ CH A-7 <02 0. 12-0. 16 6.6-7.3 | High._.______ High. Low.
Sandy loam . .o ____ 8M A-2 A-4i 2.0-6 34 | 0. 08-0. 12 T.4-8.4 | Low. o __ .| - Low,
Very gravelly SM, GM, A2, A-1} 6 3-12 0+ < 0. 04 7.4-8 4 | Low_________ Low._._ ______ Low.
sandy loam. GW, 5W
Sand and gravel | GW, 8W, A-i, A2 | 6 3-12 0+ < 0. 04 7.4-8 4 | Low._.______ Tow_________ Low.
GM, SM
Sils loam-____.___ ML, ME~CL | A4 0.63-2.0 0. 18-0. 24 5 6.0 | Low______ | __________..__ Moderate.
Silty clay loam or | CL A-6, A-T | 0.83-2.0 0. 16-0. 20 5.1-6. 5 | Moderate_ ___. Moderate____.; Moderate.
clay loam.
Loam . oeoemae CL, MI-CL | A-4 0. 2-0. 63 0. 10-0. 14 7484 | Low_ ________ Low___.______ Low.
Muek_ oo ___ | S 0. 63-2. 0 =025 6. 6-7. 3 | Variable__..__ High_ ________ Low.
Marl_ _ . __ CH, CL A-T7, A-6 < 0.2 0. 10-0. 15 7.4-8 4 | Variable______ High______.._.[ Low.
Silg loam__ .. __ .| ML, ML-CL : A4 0.63-2.0 0. 18-0. 24 5660 | Low_ oo ____ Moderate.
8ilty clay loam___.| CL, ML-CL A-8 0.63-2.0 0.16-0. 19 5.6-6. 5 | Moderate...__ Moderate.____ Moderate.
Clay loam to CL, 8C A-6 0. 63-2. 0 0. 16-0. 19 3.6-7.3 | Moderate__.__| Moderate.___ | Moderate
sandy clay loam. to low.
Sand and gravel ___| GW, GM, A-1 2.0-6. 34+ < 0. 04 7.4-8. 4 Low______ ... Low________. Low.
8™, W
Silt loam___..____ ML, ML-CL | A-4 0.63-2.0 0. 18-0. 24 4.1-5.0 | Low_.__ | ... ____ High.
Silty clay loam.___{ CL, ML-CL | A-6 0. 63-2.0 0. 16-0. 20 4. 1-5. 0 | Moderate_.._.. Moderate._.__ High.
Clayloam______. CL, ML-CL A6 0.63-2.0 0. 14-0. 18 4, 1-5. ¢ | Moderate_.._. Moderate_____ High.
Sandy loam to SM, 8C A-2, A-4 [ 0.63-2.0 0. 12-0. 16 4,6-5.0 | Low________. Low________._ High.
sandy clay
loam.
Silt loam or CL, ML-CL. | A-6 0.2-0.63 | 0.19-0. 22 6.6-7.3 1 Moderate._._.|_______....___ Low.
silty clay
loam.
Silty clay loam__.__| CH, CL A6, A7 | 0. 20-0. 63 0. 16-0. 20 6.6-7.3 | High.______._. High_ ________ Low.
Loam or sandy SM, ML A-4, A-6 | 0.20-2. 0 0. 14-0. 18 6. 6-7. 3 | Low to High. . ______ Low.
loam. moderate.
Silt loam._____.___ ML, ML-CL | A4 0.63-2.0 0. 17-0. 22 5.6-6.5 | Low_ ___.___ | ______ .. _.__ Moderate.
Silty clay loam . ___| CL, ML-CL | A-6, A-T| 0.2-2.0 0. 15-0. 18 6. 6-7.3 | Moderate____. Moderate_____ Low.
Interbedded
limestone and
zhale.
Fine sandy loam SM, ML A4 0. 63-2. 0 0. 10-0. 16 4555 Low_ . _____|__________ _ Moderate
to sandy loam. to high.
Sandy clay loam__.; 8C, CL A-6 0.63-2. 0 0.12-0. 15 531-6,0 | Low____ .. ___ Low_______.. Moderate.
Sandy loam to SM A2 2.0-6. 3 0. 05-0. 08 3.6-7.8 | Low_______ .. Low_________ Moderate
to low.

loamy sand.
419-488—73

a
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TABLE 5.—FEstimated

Depth Coarse Percentage passing sieve——
Depth 1o from fraction
Soil series and map symbols seasonally | surface greater
high wafer | (typical than No. 4 No. 10 No. 40 No. 200
table profile) 3 inches | (4.7 mm.) | (2.0 mm.) | ((.42 mm.) (0.074
mmn.}
Feet TInches Percent

Ragsdale: Ra. .. 0-1 0-12 | ___ ... 100 90-100 90-100 90100
12-44 | ________ 100 G0-100 90-100 90-100

44-60 |__ ... _____ 100 90-100 85-100 80-95

Rainsboro: RbA, RbB____ ... . ____ 114-3 0-12 [ ______. 100 90-100 90-100 85-95
12-36 | ________ 100 90-100 90-100 35-100

3660 |__________ 85-100 80-100 70-90 60-75

60-120 2-5 90-100 75-100 60-75 356-55
Reesviller Re___ ___________ .- -1 0-12 |____..____ 100 90-100 90-100 85-100
12-42 | ______.___ 100 90-100 90-100 90-100

42-60 |_________._ 100 90-100 80-95 68595

Rodman: RkE2_________________ ... >3 0-13 0-3 70-90 55-73 45-65 30-40

For Casco part of RkE2, see Casco series.

13-20 5-10 50-75 30-50 30-45 20-35

20-50 5-10 30-50 20--30 15-25 0-15

Ross: Rno.._______________________________ 373 g-60 | _________ 90-100 90-100 80-90 65-90
Rossmoyne: RpA, RpB, RpB2, RpC2, RsB3, 2-3 0-13 {__________ 30-100 90-100 90-100 85-100
RsC3, 13-27 | . .__ 100 65-100 a0-100 85-100
27-30 i _______._ 95-100 90-100 85--100 75-104

39-92 0-5 90-100 85-95 80-90 70-80

Russell: RvA, RvB, RvB2_____ . _ >3 0-7 . 100 $0-100 90-100 85-95
For Miamian part of RvA, RvB, and RvB2, see T-38 ... 100 90-100 90-100 25-100

Miamian series. 38-60 0-5 40-100 90-100 80-90 60-80

Shoals: Sho___ L _____ 815-114 o-60 90-100 90-100 80-95 65-90

Sloan: S0 e 301 0-60 |_____.____ 100 100 80-95 70-93

Uniontown: UnB____ . ___ 114-3 0-10 .. ... 100 95-100 30-100 85-95

10-30 | _________ 100 95-100 90-100 85-95

30-60 |_____.____ 90-10¢ 95-100 85-95 T0-85

Warsaw: WaA, WabB_ __________ . ___ >3 0-14 __________ 90-100 90-100 55-75 60-80

14-36 |__________ 80-100 75-90 60-85 45-80

36-60 5-15 25-60 20-35 15-25 0-15

Wea: WeA_ >3 014 |__________ 90-100 90--100 $5-100 75-95
14-40 __________ 90--100 940100 85-100 75-100

40-45 | ____..._ 80-100 80-100 85-85 40-55

45-60 0-5 30-60 20-30 5-25 0-15

Hee footnotes at end of table.
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SW, SM

Classification
Available
Permea- moisture | Reaction 2} Shrink-swell
TUSDA texture Unified AASHO bility capaeity ! potential
Inches per hour |Inches per inch of| nH
861
Silty elay loam____| CL, ML-CI. | A-6 0.63-2.0 0. 18-0. 24 6. 6-7.3 | Low to
moderate.
Silty clay loam.___| CL, CH A-6, A-T | 0.2-0.63 | 0 15-0. 20 6. 6-7. 3 | Moderate
to high.
Silt loam_ ML, CL A-4 A6 0.2-0.63 | 0. 14-0. 17 6.6-7.8 | Low__...____
Silt loam__._______ ML, MI—CL | A-4 0.63-2 0 0. 18-0. 23 51-6.5 | Low__
Silty ¢lay leoam___ | CL, ML-CL | A-6, A-7 | 0. 63-2.0 0. 18-0. 21 5. 1-6. 0 | Moderate__.__
Clay loam________._.| CL, ML-CL | A- 0.2-0.63 | 0. 08-0. 14 5 1-6.0| Low__ .
Clay loam and SM™M, ML A 0. 63-2. 0 0. 14-0. 18 5 1-7.3 | Low-___._____
sandy clay
loam.
Silt foam__________ MT, MI-CL | A4 0. 63-2. 0 0. 17-0. 24 6.0-6.6 | Low.____..__
Bilty elay loam____| CL, ML-CL | A6, A-T7 0. 2-0. 63 0. 15-0. 19 6. 1-6. 6 | Moderate
to high.
Silt Joam to ML, CL A-4, A-6 0.2-0.63 | 0. 15-0. 18 7.4-8. 4 | Low to
loam. modcerate,
Gravelly sandy SM A-2 A4 >6.3 0. 10-0. 14 7.4-8.4 | Low_________
Ioamm.
Very gravelly GM, SM A-1, A-2 >6.3 < 0. 04 748 4 Tow_________
sandy loam.
Sand and gravel..._| GW, GM, A-1 6.3 < 0. 04 L 4-8.4 | Low____.____
SW, SM
Toam___.._ ___..__ ML A-4 0.63-2. ¢ 0. 16-0. 22 6.6-7. 3 Tow_________
Silt loam__________ ML, MI-CL | A4 0.63-2.0 |0 18-0. 22 4,555 | Low.________
Silty elay loam____; CL, MI-CL | A6 0. 63-2. 0 0. 16-0. 20 4. 5-5. 5 | Moderate. __
Silty clay loam____| CL, ML-CL | A-6 0. 2-0. 63 |0. 06-0. 10 45-5.5 | Low._._______
Silty elay loam t¢ | CL, ML-CL | A-6 0. 2-0. 63 |0. 06-0. 10 4.5-7. 4 | Low_________
clay loam.
Silt loam__________ ML, ML-CL | A-4 06320 |0 16-0.22 5665 Low_____._..
Silty clay loam____| CL, ML-CL | A-6 0.2-2. 0 |0.15-0. 18 5.1-6. 0 | Moderate_____
Clay loam_____ .| CL, ML-CL | A-4, A-6 | 0.2-0.63 {0.14-0.17 6.6-7. 8 oOW___.______
Silt loam____.__.._. ML, ML-CL | A4 0.2-2.0 10.16-0. 20 6.6-7.3 Low_____.____
Bilty clay loam___ | CL, ML-CL | A-6 0.2-0. 63 |0 17-0. 22 6. 6-7. 3 | Moderate.._..
Bilt loam__..__.... ML, MI-CL | A-4 0.63-2.0 |0 18-0 24 5,6-6.5 | Low..... . _
Silty clay loam..__[ CL, MI-CL | A-6 0.63-2. 0 |0 16-0. 20 5. 6-6. 5 | Moderate...__
Silt foam to silty M, CL A4 A6 0.2-0.63 |0 16-0. 20 6. 6-7. 4 | Moderate_____
clay loam.
Toam______.__ ML, ML-CL | A-4, A-6| 0.63-2.0 0. 16-0. 22 5.6-6.5 | Low__ ______
Clay loam_______.__| CL, ML, SC A-6, A—7 1 0.63-2. 0 . 14-0. 18 5. 6-6, 5 | Moderate ____
Stratified sand and | GM, GW, A-1, A-2 >6.3 <0 04 7.4-8.4 | Low_________
gravel. SM, 8W
Silt loam__________ ML, ML-CL | A4 0.63-2.0 |0.18-0. 22 5.6-7.3 | Low______.__
Silty elay loam____| CL, ML-CL | A-6, A-7 | 0.63-2.0 |0.16-0. 20 5.1-6. 6 | Moderate_____
Sandy clay loam. .. | CL, 8C A-6 0.63-2.0 |0 160 20 5. 6-7.3 | Moderate_.___
Band and gravel __| GW, GM, A-1 6,3 < 0. 04 7.4-8 4] Low._.____._._

Corrosion potential

Steel Concrete:
,,,,,,,,,,,,,, Low.
High_________ Low.
High_________ Low.
______________ Moderate.
High_________ Moderate.
High_________ Moderate,
High_._______ Moderate
to low.
,,,,,,,,,,,,,, Low.
High____ . ____ Low.
High_ ____.__._ Low.
,,,,,,,,,,,,,, Low.
Low_________ Low.
Low_________ Low.
Low_________ Low.
,,,,,,,,,,,,,, High.
High.__..____ High.
High_________ High.
High_ ________ High to
moderate.
______________ Moderate.
Moderate__.__ Moderate.
OW oo e Low.
High Low.
High . ______ Low.
______________ Moderate.
Moderate.____ Moderate
to low.
Moderate_____ Low.
______________ Moderate.
Moderato_..__ Moderate.
OW . Low.
,,,,,,,,,,,,,, Moderate
to low.
Moderate_____ Moderate
1o low.
Moderate_____ Moderate
to low.
Low_________ Low.
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TarLE 5.—FEstimaied
Depth Coarse Percentage passing sieve—
Depth to from fraetion
Soil series and map symbols seasonally | surface greater
high water | (typical than No. 4 No. 10 No. 40 No. 200
table profile) 3 inches | (4.7 mm.}) | (2.0 mm.} [{(h42 mm.) (0.074
mim.}
Feel Trches Percent
Williamsburg: WIA, WIB, WIC2.___ ... _______ >3 0-12 ... ____ 100 90--100 80-95 70-90
12-24—|_ __ . ._____ 104 90-100 85-100 75-100
24-70 | ____ ... 90-100 90-100 8095 65-80
70-100 [____ 30-100 80-90 65-85 40-55
Wynn: WyB, WyB2, WyC2, WyC3_____________ >3 0-8 |o__.._.___ 100 90-100 85-95 75-95
828 | _____.___._ 100 90-100 80-100 75-100
28-32 0-5 100 90-100 85-100 85-100
3240 || e |
Xenia: XeA, XeB, XeB2._ L _______.. 13%-3 0-15 |_____._.__ 160 90-100 90-106 90-100
15-45 |o______._._ 160 a0-100 90-100 85-95
45-60 0-5 90-100 85-95 75-85 50-60 {

1 Lower than normal A.M.C. is indicated for fragipans, dense till, and dense clay layers as these conditions limit root penetration.

Therefore, less moisture is available to plant roots in these layers.

2 Surface layer may have a higher pH than indicated, due to liming.

TaBLE 6.—Engineering

[No interpretations were made for Cut and

Suitability asg source of— Soil features
affecting—
Suitability Suscephi-
Soil series and map for winter bility to Road fll
symbols grading frost action Sand and | _ Highway
Topsoil gravel lpeation t
Solum Substratum
Abscota, ealearcous Good________ Low_______ Poor: Good for Good__.._____. Good________ Bubject to
variant:  AbA sandy sand and flooding.
material. gravel.

Alford: AfB.________ Fair: silty Low to Good_____. Not suited.___| Poor: high Fair: clay Erodible on cut
material moderate. silt con- loam ma- slopes; well-
but well : tent. terial. drained silty
drained. i material.

Algiers: Ag_ .. - Poor: sub- High ______ Good: Not suited.___! Poor: sub- Poor_________ Beasonal high
ject to subject jeet 1o water table;
flooding; to flood- flooding; subject to
seagonal ing. wet ma- flooding and
high water terial diffi- ponding.
table. cult to

compact.

See footnotes at end of table,
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Classification Corrosion potentiat
Available
Permea- moisture Reaction 2 Shrink-swell
USDA texture Unified AASHO bility eapseity ! potential Steel Conereta
Inches per hour; Tnches peg;: inck of pH
§O

Silt loam__ ... __ ML, MI-CL | A4 0.63-2. 0 0. 18-0. 24 21-6.1 | Low__ | _____. _ Moderate.

Silty clay loam . | CL, ML-CL | A-6 0.63-2. 0 0.16-0. 18 4. 5-6.0 | Moderate_..__ Moderate____.| Moderatc
to high.

Clay loam__.______ CL, M1-CL | A-6 0.63-2. 0 0. 16-0. 18 4. 5-6.0 | Moderate___. _ Moderate..___ Moderate
to high.

Bandy elay loam.._| 8C, CL A6 0. 63-2. 0 0. 14-0. 16 6.6-7.8 1 Low_________ Tow_.__..... Low.

Silt loam_.________ ML, ML-CL | A-4 0.63-2. 0, 0.18-0. 24 5,665 | Lowo oo _|ocoon Moderate.

Silty elay loam____| CL, ML~-CL A-6, A-7 | 0.63-2 0 0. 16-0. 19 5. 6-6.5 | Moderate___._| High_________ Moderate.

Clay_ . CH, ML-CL | A- 0.2-0.63 | 0 14-0 20 7.4-8. 4 | Moderate to | High_________ Low.

high.
Limestone and
shale.

Silt loam__________ ML, MIL-CL | A4 0.63-2. 0 0 18-0. 24 5.1-6.0 | Low_. . .. oo Moderate.

Qilty clay loam_ __| CL, MI-CL | A-6 0. 2-0. 63 0. 14-0. 18 5 1-6. 0 | Moderate_____.! Moderate___._| Moderate.

Loam_..__________. CL, ML-CL : A-4, A-6| 0.2-0.63 | 0 12-0. 15 6. 1-7. 8 OW. oo Moderate___.._| Low.

% Subject to floeding. During periods of high water, the water table is higher than indicated.
4+ ITigh in upper 70 inches, low below.
interpretations of the sols
filt land, Gravel pits, and Riverwash]
Soil features affecting—Continued
Farm ponds
Pipeline Agricultural Terraces or
construction and drainage Irrigation diversions Waterways

maintenance ?

Reservoir area

Embankment ?

Sandy; well-
drained; sub-
ject to flood-
ing; trench
walls are
unstable.

Thick soil; well-
drained silty
material.

Subject to
flooding.

Pervious mate-
rial; moder-
ately rapid to
rapld permea-
bility.

Moderate seep-
age 10 a
depth of 4
feet; low
seepage below
a depth of
5 feet.

Possible seepage
if excavated
below 5 feet;
subjeet to
flooding;
seasonal high

water table.

Sandy material
subjeet to piping;
generally good
stability; perme-
able material;
slight com-
pressibility.

Fair stability;
fair compac-
tion; moderatc
to slow perme-
ability; fair
resigtance to
piping; medium
compressibility.

Fair to poor
stability and
compaction;
slow permeabil-
ity; poer to
fair resistance
to piping.

Well drained____

Well drained____

Subject to
flooding;
moderately
slow permea-
bility,

Low available
moigiure
capacity.

High available
moisture ca-
pacity ; mod-
erate permea-
bility to a
depth of 4 feet.

Somewhat poorly
drained; sea-
sonal high
water table;
subject to
flooding.

Nearly level;
sandy;
droughty in
summer.

Moderately
erodible;
well drained.

Nearly levei;
subjeect to
flooding.

Subject to
flooding;
droughty in
summer,

Moderately
erodible;
well drained.

Nearly level;
seasonal high
water table;
subject to
flooding.
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TaBLE 6.—FEngineering
Suitability as source of— Soil features
affeeting—
Suitability Suseepti-
Soil series and map for winter bility to Road fill
symbols grading frost action Sand and Highway
Topsoil gravel location !
Solum Substratum
Avonburg: AvA, AvB, | Poor: sea- High _.___ Good. _____; Not guited____| Fair to poor: | Fair to poor__.| Seasonal high
AvB2, sonal high seasonal water table;
water table. high water seepage along
table; med- fragipan.
ium to high
COmpress-
ibility.

Birkbeck: BbB_____ _-| Poor: high Moderate_ | Good______ Not suited____| Fair to poor: | Fair to poor: | Gently sloping
silt con- high silt silt loam slopes are
tent; mod- content. till below moderately
erately depth of erodible on
well 4 feet. euts and fills.
drained.

Blanchester: Bec_ . _ Poor: wet High._____. Fair: thin | Not suited____| Poor: high Poor: clay Nearly level;
sticky ma- aver mod- shrink- loam #ilL seasonal high
terial; erately swell po- water table;
poorly fine tex- tential; slowly per-
drained. tured dries slow- meable;

material. ly; high poorly
COMPress- drained; sub-
ibility. jeet to
ponding.

Brookston: Bro._____ Poor: very High.______ Fair: Not suited._..| Poor: plas- Fair to poor: | Seasonal high
poorly moder- tic mater- medium fo water table;
drained; ately ial; kigh high com- very poorly
moderately fine tex- shrink- pressibility. drained;
fine tex- tured swell subjeet to
tured ma- topsoil. potential. ponding.
terial.

Casco: CcB2, CeC2Z, Good________ Low_______ Fair: lim- | Good for Fair: med- Good: Well drained;

CdD2. ited suit- sand and ium sandy and cut slopes
For Rodman part able top- gravel compressi- gravelly are gravelly
of CdD2, see s0il below 2 feet; bility. madterial. and droughty.
Rodman series. available. stratified,
well graded,
and
calcareous.
Cincinnati: CnB, Fair: well Moderate Good______| Not suited.___{ Fair: med- Fair: med- Moderately
CnB2, CnC2. drained, to low. ium $o inum to slow permea-
but fragi- high eom- high com- bility; well
pan causes pressibility. pressibility. drained;
some sea- soIe seepage
sonal on fragipan.
woelless.

Clermont: Co________ Poor: High __._| Fair: low | Notsuited_ __| Fair o poor: | Fair to poor: | Seasonal high
poorly organic- medium to medium to water table;
drained, matter high com- high com- nearly level;
moderately content. pressibility. pressibility. poor natural
fine tex- drainage;
tured very slow
material. permeability.

See footnotes at end of table,
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Soil features affecting—Continued

Pipeline
consiruction and
maintenanee 2

Farm ponds

Regervoir area

Embankment 3

Agricultural
drainage

rrigation

Terraces or
diversions

Waterways

Seagonal high
water table;
seepage on
fragipan.

Moderately
well drained;
seasonally
wetb for short
periods.

Poorly drained;
soasonal high
water table.

Very poorly
dralned; sea-
sonal high
water table.

Well-drained
sandy and
gravelly
material.

Well drained___

Poorly drained,;
seagonal high
water table.

Slowly perme-
able; low
seepage
losses.

Slow rate of
seepage in
substratum;
moderately
permeable {o
depth of
about 4 feet.

Slow rate of
seepage; sea-
sonal high
watber table.

Low seepage
logses; mod-
erately slow

permeability;

seasonal high
water table.

Excessive seep-
age losses in
substratum.

Slow rate of
seepage.

Very slowly
permeable;
seasonal high
water table.

Fair stability and
compaction; med-
ium compressi-
bility; fair resisi-
ance to piping;
slow permeability.

Fair compaction;
fair stability;
slow to moderate
permeability;
medium com-
pressibility; fair
resistance to
piping.

Fair to poor sta-
bility; fair to poor
compaction; slow
permeahility;
high commpress-
ibility; good
resistance to
piping.

Fair to poor sta-
bility and com-
paction; slow
permeability;
medium to high
gompressibility;
good resistance
to piping.

Pervious substratum;
good stability and
compaction if
mixzed; variable
resistance to
piping; low com-~
pressibility if
mixed.

Fair stability; fair
compaction;
slowly permea-
ble; medium com-
pressibility; fair
resistance 1o
piping.

Fair to poor sta-
hility and com-
paction; stow
permeability;
medium eom-
pressibility; fair
resistance to
piping.

Slowly perme-
able; seasonal
high water
table.

Moderately
well drainad.

Slowly perme-
able; subject
to ponding;
poorly
drained.

Moderate per-
meability to
depth of 40
inches; sea-
gonal high
water table;
very poorly
drained.

Well drained____

Well drained..__

Yery slow per-
meability;
poorly drain-
ed.

Somewhat poorly
drained; sea-
sonal high
water table;
slowly perme-
able.

High available
moisture ea-
pacity; mod-
erate pefme-
ability to
depth of about
4 feet.

High available
moisture ca-
pacity; nearly
level to de-
pressional
areas; seasonal
high water
table; slowly
permeable.

Very poorly
drained; sea-
sonal high
water fable;
high awvailable
moisture
capacity.

Low avallable
moisture capac-
ity rapid
infiltration.

Medium available
moisture ca-
pacity; mod-

erately erodible.

Poorly drained;
seasonally wet;
very slowly
permeable.

Highly erodible;
seasonal high
water table;
seepage on
fragipan.

Moderately
erodible.

Poorly drained;
nearly level
to depression-
al areas;
seasonally
web,

Nearly level;
very poorly
drained.

Slightly erod-
ible; droughty
material
in cuts.

Moderately
erodible on
slopes; well
drained.

Nearly level;
seagonally
wetb.

Subject to seep-
age on fragi-
pan; seasonal
high water
table.

Moderately
orodible.

Poorly drained;
nearly level
to depressional
arens; sea-
sonally wet.

Nearly lavel;
very poorly
drained.

Slightly erod-
ible; cut
channels
are sandy and
gravelly and
droughty.

Moderately
erodible on
stopes; well
drained; some
seepage On
fragipan.

Nearly level;
seasonally
web.
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Suitability as source of— Soil features
affecting—
SBuitability Suscepti-
Soil series and map for winter bility o Road fill
symbols grading frost action Sand and Highway
Topsoil eravel location *
Solun: Substratum

Crider: CrB_________ Fair: well Low to Good______ Notsuited for | Fair to poor: | Not suited: Well drained;
drained, moder- sand or medium fo limestone. limestons
but mod- ate. gravel; high com- helow depth
erately fine possible pressibility. of 4t0 5
textured source of feet.
material. limestone.

Dana: Dah, DaB .___ Poor: sea- Moderate Good______ Not suited____! Fair: medi- Fair: medi- Maoderately
sonally wet, to high. um to high um to high well drained;
moderately ¢ompressi- compressi- moderately
fine tex- bility. hility. slow permeca-
tured bility.
material.

Eden: EdB2, E4C?2, Fair to poor: | Moderate__.| Poor: Not suited Poor: mod- Not suited: Limited depth

EdD?2, EdE2, EdFZ. well drain- $hin to for sand or arately fine moderately to Hmestone
ed, but clay. gravel. to fine tex- deep to and shale;
moderately tured.ma- lmestone . clayey ma-
fine to fine terial. and shale. terial; well
textured drained;
material. some steep

slopes.

Eelb: Ee_____________ Poer: sea- Moderate_._| Good___.___ Poor for sand, | Fair to poor: | Poor to good: | Subject to
sonally wet; locally fair medium to stratified flooding:
subjeei to in sub- high com- gilts, sands, seasonal high
flooding. stratum; pressibility. and gravel. water table

noor for for short

gravel. periods;
mocerate
permeahbility.

Fairmount: FaE2, Poor: steep Moderate Poor: Not suitable._| Poor: high Poor t0 un- Limited depth

FaF2. slopes; elay- to low. high clay compressi- suited: to limesione

For Eden part of ey material. content. bility. interbed- and shale;
FaEZ2, and FaF2, ded lime- steep slopes;
see Eden series. stone and clayvey mate-
shale. rial; subject
to slips.
Fineastle: FhA, FhB__| Poor: sea- High_ ______ Good_ _____ Not suitable__| Fair to poor: | Fair: fair Beasonal high
sonal high moderate stability water table;
water table; shrink- and com- moderately
moderately gwell po- paction. slow permea-
fine tex- tential; pility.
tured ma- medium to
terial. high com-
pressibility.

Fox: FlA, FIB, Fair:  well Low. ... Fair: lim- | Good for Fair to poor: | Good: sand | Cut slopes are

F1B2, FIC2, FoD2. drained, ited guan- gravel and variable and gravel, droughty;

For Casco part of but mod- tity sand below stability well drained;
FoD2, see Casco erately fine available. deptk of and com- stable sub-
series. to fine tex- 114 to 314 paction. stratum,
tured; sub- feet; strat-
stratum ified; well
well suited graded; cal-
to winter carcous.
grading.

Hee footnotes at end of table,
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Soil features affecting—Continued

Pipeline
construction and
maintenance 2

Farm ponds

Reservoir area

Embankment 3

Agricultural
drainage

Irrigation

Terraces or
diversions

Waterways

Limestone bed-
rock at depth
bhelow 4 to 5
feet; well
drained.

Moderately
well drained;
moderately
fine textured
material.

Moderately
deep to
limestone
and shale;
well drained;
some steep
slopes.

Subjeet to flood-
ing; seasonal
high water
table for
short periods;
trench walls
are unstable.

Steep slopes;
shallow to
limestone
and shale.

Seagsonal high
water table.

Well drained;
sandy and
gravelly
below depth
of 114 to 314
feet.

Possibility of
exeessive
secpage in
underlying
limestone.

Slow rate of
seepage.

Moderately
deep to lime-
stone and
shale bedrock.

Subject to
flooding;
permeable
material in
substratum.

Steep slopes;
gshallow to
limestone
and shale.

Low seepage
losses ; season-
al high water
table.

Pervious mate-
rial in sub-
stratum;
high gecpage
losses.

119-488—73——-2

Poor stability and
compaction; slow
permeszbility;
medium to high
eompressibility;
good resistahce
to piping:

Fair stability; fair
compaction; slow
permeability;
medium eom-
pressibility; fair
resistance to
piping.

Limited material
available; fair to
poor stability and
compaction; slow
permeability;
high compressi-
bility.

Fair stability;
fair compaction;
moderate permea-
bility; medium to
high eompressi-
bility; possibility
of piping.

Limited material
available; fair to
poor stability and
compaction; high
compressibility;

slow permeability;

good resistance to
piping.

Fair gtability; fair
compaction; slow
permeability;
medinm to high
compressibility;
possibility of
piping.

Pervious material in
substratum; vari-
able stability
and compaection;
slow permeabii-
ity; variable
compressibility;
good resistance
to piping.

Well drained____

Moderately
slow permea-
bility in tilt
substratum;
moderately
well drained.

Well drained__ __

Seasonal high
water table
for short
periods; mod-
arately per-
meable; sub-
ject to
flooding.

Steep; well
drained.

Somewhat poor-
ly drained;
modecrately
slow permea-
bility.

Well drained__

High available
moisture capac-
ity; gently
sloping and
moderately
erodible.

High available
moisture capac-
ity; good
infiltration.

Well drained;
moderately
deep to rock;
low available
moisture capac-
ity; somc steep
slopes.

High available
moisture eapac-
ity; subject to
flooding; nearly
level.

Steep slopes;
erogion hazard;
shallow to shale
and limestone.

Scasonal high
water table;
moderately
slow permea-
bility; medium
to high avail-
able moisture
capacity.

Medium to low
available mois-
ture eapacity;
good infiltra-
tion; moderate
permeability.

Gently sloping
and moder-

ately crodible.

Moderately
well drained;
moderately
erodible.

Moderately
deep to rock;
some steep
slopes; highly
erodible.

Subject to
floading ;
nearly level.

Shallow to
limestone
and shale;
steep slopes.

Nearly level to
zently slop-
ing; moder-
ately erod-
ible.

Cut channels

are droughty;

gravelly ma-
terial at
depth of 20
inches in
301 places.

Gently sloping
znd moder-
rately erodible.

Moderately
well drained;
moderately
erodible.

Moderately
deep to rock;
highly erodible
material.

Subject to
flooding;
nearly level.

Shallow to lime-
sione and
shale; steep
slopes.

Nearly level to
gently slop-
ing; moder-
ately erod-
ible:; subject
to secpage.

Cut channels
are droughty;
moderately
erodible,
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Suitability as souree of—

1

Soil features

affecting—
Suitability Suscepti-
Soil geries and map for winter bility to Road fill f
symbols grading frost action Sand and Highway
Topsoil gravel [ logation !
Solum Substratum

Genesee: Gd, Gn_.__. Fair to good: | Low to Good_.___. Poor: local- | Fair to poor: | Fair to poor: Good natural
subject to moder- Ly fair for medinm medium drainage;
flooding. ate. sand in compressi- coInpressi- subjeet to

substratum. bility. bility. flooding;
nearly level.

Hennepin: HeF, Fair to poor: | Moderate.._j Poor: Not suitable_ _; Fair to poor: | Fair: me- Steep slopes; cut

HeF2, HmE, HmE2, well drained, thin. medium dium eom- slopes are
HnD3, but subject compressi- presgibility. droughty;
For the Miamian to frost bility, well drained.
part of HmE, action.
HmE2, and
HnD3, see
Miamian series.

Henshaw: HoB_.__.___ Poor: sea- High___.___ Good to Not suitable_ | Poor: soft Poor: soft Somewhat
sonally wet depth of silty mate- silty mate- poorly
and slow about 12 rial; highly rial; highty drained; soft
to dry. to 16 compres- compres- and unstable

inches. sible. sible. when wet;
seasonal high
water table;
moderately
slow permea-
bility.

Hickory: HrB2, Fair to poor: Low to Fair: Not suitable._| Fair to poor: Fair to poor: Some steep

HrC2, HrD2, HsC3, well moder- limited medium to medium to slopes; well
HsD3, HtE2, HtF2, drained, ate, quantity. high com- high eom- drained.
For Fairmount but mod- pressibility. pressibility.
part of HtE2 erately fine
and HtF2, see textured.
Fairmount
series,

Tva: WAL __________. Poor: sea- High. __._. Goed to Not snitable__| Fair to poor: | Fair to poor: | Nearly level:
sonally depth of medinm to medium to seasonal high
high water of about high com- kigh ccm- water table;
table; ma-~ 18 inghes. pressi- pressi- moderately
terial dries bility. bility. slow permea-
siowly. bility ; some-

what poorly
drained; soft
and compress-
ible when

wet.

Kendallville: KeB, Fair: well Low to Fair: Not suitable__] Fair: me- Fair: me- Cut slopes are

KeC2. drained, moder- limited dizm com- dium com- droughty;
bzt dries ate. Guantity. pressibility. pressibility. well dramed.
slowly dur-
ing winter.

See footnotes at end of {able,
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Soil features affecting—Continued

Pipeline
construction and
maintenance ?

Farm ponds

Reservoir area

Embankment *

Agricultural
drainage

Irrigation

Terraces or
diversiohs

Waterways

Subjcet to
flooding;
diteh walls
are unstable.

Shallow to
calcareous
giacial till;
well drained;
steep slopes.

Seasonal high
water table;
somewhat
poorly
drained;
trench walls
are unstable.

Well drained;
some steep
slopes.

Somewhat
pooriy
drained;
ditch walls
are unstable.

Well drained. - _

Possible secp-
age; subject
to fieoding.

Low seepage
losses; steep
slopes.

Low seepage
losses; sea-
sonal high
water table.

Low seepage
losses; some
steep slopes.

Slow rate of
seepage.

Generally slow
rate of seep-
age; some
gravelly
SeAINS MAY
oceur in up-
per 2 feet.

Fair to poor stabili-
ty and compac-
tion; moderate
permeability;
medium com-
pressibility; sub-
ject to piping.

Fair stability and
compaction; slow
permeability;
medium compress-
ibility ; fair resist-
ance to piping.

Fair stability and
compaction; slow
permeability;
medium to high
compressibility ;
fair resistance to
piping.

Fair gtability and
compaction; slow
permeability;
medium to high
compressibility;
fair resistance to

piping.

Fair stability and
compaction; slow
permeability;
medinm fo high
compressibility;
fair resistance to
piping.

Fair stability; fair
compaction; me-
dium compressi-
hility; slow
permeability;
good resistance
to piping.

Well drained____

Well drained_ ...

Moderately slow
permeability;
seasonal high
water table;
somewhat

poorly
drained.

Welldrained

Scasonal high
water table;
moderately
slow permea-
bility; nearly
level.

Well drained;
moderate
permeability
in upper-
most 2 to 3
feet.

Subject to flood-

ing; high avail-
able moisture
capacity; good
infiltration.

Steep slopes; very

low available
moisture
capacity.

Somewhat poorly

drained; sea-

:sonal high

water table;
high available
moisture
capacity.

Medium infiltra-

tion rate; some
steep slopes;
medium avail-
able moisture
capacity.

Seasonal high

water table;
moderately
slow permeabil-
ity; high avail-
able moisture
capacity.

Medium available

moisture ca-
pacity: good
intake rate;
moderate per-
meability in
upper 2 to 3
feet.

Subjeet to
flonding;
nearly level.

Channels eut
into calear-
cous till mate-
rial; drough-
ty;steep
slopes.

Somewhat poor-
ly drained;
seasonally wet;
moderately
erodible.

Some steep
slopes; moder-
ately erodible.

Seasonal high
water table;
moderately
arodible.

Cut channels
are droughty;
moderately
erodible.

Subject to
flooding;
nearly level,

Droughty; steep
slopes.

Somewhat poor-
ly drained;
seasonally
wet; moder-
crately
erodible.

Some steep
slopes; mod-
erately
erodible.

Seasonal high
water table;
moderately
erodible,

Moderately
crodible; eut
channels are
droughty.
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Suitability as source of—

Soil features

affecting—
Suitability Suscepti-
Soil series and map for winter bility to Road £il
svmbols grading frost action Sand and . Highway
Topsoil gravel Iocation 1
Solum Substratum
Kings, thick surface Poor: high High_ _____. Poor: Not suitable_ | Poor: soft Poor: soft Yery poorly
variant: Kg. water moder- and com- and com- drained; high
table; very ately pressibic. pressible, water table;
poorly fine tex- soft and un-
drained. tured stable when
material. wet,

Lanier: Lg ... _ Good: sub- | Low..____. Fair: Generally Good_._____. Good__._____ Subject to
iect to limited poor; high flooding; well
flooding quantity. fine con- drained.

tent and
limited
quantity;
locally fair
to good for
both sand
and gravel.

Miamian: MmB3, Poor: well Moderate___| Fair: Not suitable. | Fair to poor: | Fair to poor: | Some moder-
MmC3, MnD2, drained, limited medium to medium to ately steep
MrC2. but gener- quantity. high com- high com- slopes; well

For Hennepin part ally sticky pressibility. pressibility. drained; mod-
of MnD2, see during erately slow
Hennepin series. winter; permeability.
For Russell part moderately
of MrC2, sce fine to fine
Russell series. textured

material.

Muck: Mu..________ Poor: wet Iligh. .. __.| Poor: Not suitable__| Not suitable Not suitable Organie soil;
organie organic for road fill; for road fiil; sitbject to
material. material. soft and soft and subsidenee if

unstable; unstable; drained; high
subject to subject to water table;
subsidence stihsidence slowly per-
when when meable sub-
drained; drained; stratum; soft
high water high water when wet.
table. table.

Ockley: OcA, CcB, Fair: well Low to Good______ Good for Fair: medi- | Good: low Well drained;
OcB2, drained, moder- gravel and um eom- compressi- stable.

but mod- ate. sand below pressibility. bility.
erately fine depth of

textured; about 4

good at feet; well

depth below graded;

about 50 stratified;

inches. caleareous.

Parke: PaB, PaD?2__ | Fair: well Low to Good_.___. Fair in a few | Fair: medi- Good: medi- i Well drained;
drained but moder- areas be- Um ¢om- nn eom- some moder-
stieky ate. low depths pressibility. pressibility. ately steep
during of § to 8 slopes.
winter. feet,

See footnotes at end of {ahle,
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Soil features affecting—Continued

Pipeline
construction and
maintenance 2

Farm ponds

Reservoir area

Embankment 3

Agricultural
drainage

Irrigation

Terraces or
diversions

Waterways

Very poorly
drained; high
water table.

Subject to
flooding; well
drained;
sandy and
gravelly;
trench walls
are unstable.

Well drained . -

High water
table; soft
unstable
organie
material.

Stable; well
drained; sand
and gravel
below depth
of 4 feet.

Weil drained. __

High water
table; low
seepage rate.

Subject to
flooding;
permeable
material;
high seepage
losses.

Low scepage
losses.

Organie soil;
high water
table; slowly
permeable
substratam.

Excessive rate
of seepage in
substratum.

Excesgive seep-
age losses.

Fair to poor sta-
bility; fair to
poor compacion;
slow permea-
bility; high com-
pressibility; good
resistance to
piping.

Good stability;

good compaction;
pervious material;

slight compressi-
bility; variable
resistanec to
piping.

Fair stability and
compaction; slow
permesbility;

medinm corpress-

ibility; good
resistance $o
piping.

Organic soil; not
suited.

Fair stability; geod

compaction; slow
permeability;

medium compress-

ibility; good
resistance to
piping.

Fair to good sta-

bility and com-
paction; slow
permeability;
medium eom-
pressibility; good
registance to
piping.

High water
table; slowly
permeable;
very poorly
drained.

Well drained;
subject to
flooding.

Well drained

Organic ma-
terial; high
water table;
danger of
subsidence
it drained.

Well drained__ __

Well drained___ _

Very poorly
drained; slowly
permeable; high
available
moisture
capacity.

Low available
moisture eapac-
ity; subject to
flooding

Medium available
moisture capac-
ity; moderately
slow permea-
bility.

High water table;
rapid intake
rate; very high
available mois-
ture capaeity.

High available
moisture capac-
ity; modcrately
permeable; good
intake rate.

High available
moisture ea-
pacity and
intake rate;
moderate per-
meability.

Very poorly
drained;
nearly level.

Nearly level;
subject to
flooding,.

Weli draincd;
moderafely
crodible.

Nearly level,;
high water
table.

Well drained;
moderately
erodible.

Well drained;
moderately
erodible.

Very poorly
drained;
nearly level.

Nearly level;
subject to
flooding;
droughty in
SUMINEr.

Well drained;
moderately
erodible.

Nearly level;
high water
table.

Well drained;
moderately
erodible.

Well drained;
moderately
erodible.
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Suitability as source of— Soil features
affecting—
Saitability Suseepti-
Soil series and map for winter bility to Road fill
symbols grading frost action Sand and Highway
Topsoil gravel location ?
Solum Substratum

Patton: Pb, Pc__.___.| Poor: very High_ .. .____ Good______ Not suitable__| Poor: wet Poor: wet Moderately
poorly siity mate- silty mate- slow perme-
drained; rial; diffi- rial; diffi- ability; soft
sitty mate- cult to cult to when wet;
rial. compact. compact. seasonal high

water table;
very poorly
drained; local
flooding and
ponding.

Plattville: FPIB_______ Poor: gen- Moderate___{ Good______ Not suitable; | Poor: medi- | Not suitable: | Moderate depth
erally wet locally may um %o high limestone to bedrock;
and sticky be a source compressi- bedrock. modcrately
during of lire- bility., well drained.
winter. stone.

Princeton: PrB, Good. __.____ Low__... _.| Fair to Fair source Good_ _______ Good_____._. Well drained;

PrC2, good. of sand cut slopes
below & are droughty.
depth of 4
feet.

Ragsdale: Ra________ Poor: sca- High_ ______| Good______ Not suitable_ _{ Poor: high Poor: high Seasonal high
sonal high eompressi- compressi- water table;
water bility. bility. moderately
table; wet slow permea-
and sticky bility; soft
in winter. and unstable

when wet;
very poarly
drained,

Rainsboro: RbA, Poor: Moderate Good______ Not suitable._| Fair to poor: Fair to good: | Seepage on cub

RbB. gencrally to high. medium to medium to slopes along
wet and high com- low eom- fragipan;
sticky dur- pressibility. pressibility. moderately
ing winter. well drained.

Reesville: Re..______ Poor: High_______ Good___... Not suitable_ .| Fair to poor: Fair to poor: Seasonal high
seasonally medivm to medium to water table;
high water high com- high com- soft and un-
table; some- pressibility. pressibility, stable when
what poorly wet; some-
drained. what poorly

drained;
moderately
slow perme-
ability.

Rodman: RkE2_____. CGood_ _______ Low_____._ Poor: Good for Good________ Good_.._._._ Well drained;

For Casco part of gravelly gravel and steep slopes;
RkE2, sce and thin sand; shallow to
Caseo scries. material. stratified; sand and

well graded; gravel; cut
calecarcous. slopes are
droughty.

See footnotes at end of table.




WARREN COUNTY, OHIO

interpretations of the soils—Continued

45

Soil features affecting—~Continued

Pipeline
consiruetion and
maintenance ?

Farm ponds

Reservoir area

Embankment 3

Agrieultural
drainage

Irrigation

Terraces or
diversions

Waterways

Very poorly
drained; sea-
sonal high
water table;
soft when
wet; local
flooding;
trench walls
are unstable.

Limestone bed-
rock at
depth of 114
to 344 feet.

Well drained;
ditch walls
are unstable;
strongly acid
in upper 2 fo
3 feet.

Very poorly
drained; goft
and compress-
ible when
wet; seasonal
high water
table.

Moderately
well drained;
fragipan;
seepage on
top of pan;
strongly acid
in upper 3
feet.

Somewhat
poorly
drained;
seasonal high
water table;
soft and
compressible
when wet.

Well-drained,
sandy and
gravelly
material;
diteh walls
are unstable.

Low seepage
losses; mod-
erately slow
permeahility;
seasonal high
watber table;
nearly level;

Fractured hed-
rock at depth
of 134 to 3%
feet; possible
high seepage
losses.

High seepage
losses.

Low seepage
losses; sea-
sonal high
water table.

Excessive rate
of seepage in
substratum.

Slow rate of
seepage;
seasonal high
water table.

Excessive seep-
age losses;
gteep slopes.

logal floeding.

Fair to poor

stability; slow
permeabiity; fair
to poor compac-
tion; fair resist-
ance to piping.

Fair siability; fair

compaction; slow
permeability;
medium to high
compressibility;
fair resistance to
piping.

Moderately perme-

able material;
fair stability; fair
to good compac-
tion; slight com-
pressibility; fair
to poor resistance
to piping.

Fair to poor sta-

bility and com-
paction; slow
permeability ; high
compressibility;
good resistance

to piping.

Fair stability; fair

compaction;
medium to high
compressibility;
fair resistance to
piping.

Fair stability and

compaction;

slow permeability;
medium to high
compressibility;
fair resistance to
piping.

Pervious gravelly

material; good
stability.

Moderately
slow perme-
ability;
nearly level;
seazonal high
water table;
very poorly
drained.

Moderately
well to well
drained.

Well drained____

Seagonal high
water table;
moderately
slow perme-
ability; very
poorly
drained.

Moderately
slow perme-
ability;
seasonal high
water fable;
fragipan.

Seagonal high
water table;
somewhat
poozrly
drained;
moderately
slow
permeability.

Well drained__ ..

Very poorly
drained; high
available
moisture
capacity.

Medium available
moisture
capacity: good
intake rate.

Good intake
rate; low avail-
able moisture
capacity.

Seasonal high
water table;
moderately
slow perme-
ability; very
poorly drained.

Medium avaiiable
moisture
capacity;
moderately
slow permeability;
fragipan.

Seasonal high
water table;
somewhat
poorly drained;
high available
moisture
capaeity.

Very low avalil-
able moisture
capaciby;
shallow to
gravel and sand.

Nearly level;
very poorly
drained.

Moderate depth
to limestone;
moderately
erodible.

Moderately
erodible on
stopes; well
drained.

Seasonal high
water table;
nearly level.

Moderately well
drained;
moderately
erodible.

Nearly level;
somewhat
poorly
drained;
seasonal high
water table.

Very low avail-
able moisture
capacity;
droughty;
steep slopes.

Nearly level;
very poorly
drained.

Moderate depth
to limestone;
moderately
erodible.

Moderately
erodible on
slopes; well
drained.

Seasonal high
water table;
nearly level,

Moderately well
drained;
maoderately
erodible.

Nearly level;
somewhat
poorly
drained;
seasonal high
water table.

Droughty;
steep slopes.
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Tasim 6.—Lngineering

Suitability as souree of— Soil features
affecting—
Suitability Suscepti-
Soil series and map for winter bility to Road fill
symiyols grading frost action Sand and _ Highway
Topsoil gravel locationt
Solum Substratum

Ross: Rn__________.. Poor:  sub- Mederate. | Good______ Loeally fair Fair: Fair: Subject to

ject to for sand; medinm stratified flooding; well
Nocding. not suitable compress- silty drained.
for gravel. ibility. material.

Rossmoyne: RpA, Poor:  wet Moderate__ .| Good______ Not suitable__| Fair to poor: Fair to poor: Moderately
RpB, RpB2, RpC2, and sticky medium to medium to slow perme-
RsB3, RsC3. in winter. high com- high com- ability;

pressibility. pressibility, seepage on
fragipan;
moderately
well drained.

Russcll: RvA, RvB Poor: wet Moderate | Fair to Not suitable_ .| Fair to poor: | Fair to poor: | Well drained;
R. B2. and sticky good : medium to medium to moderately

For Miamian part in winter. limited high com- high com- slow
of RvA, RvB, suitable pressibility. pressibility. permeability.
and R« B2, sec topsoil.
Miamian series.
Shoals: Sh____ ______ Poor: sub- High_ ______ Good to Not suitable__; Fair to poor: | Fair to poor: | Subject to
joct to depth of wet silty wet silty fivoding;
Mooding; 2 feet or material. material. seascnal high
seasonal more. water table;
high water soft and com-
table. pressible
when wet;
somew hat
pooriy
drained.
Sloan: So____.____.__ Poor: sub- High_ ______ Fair: Not suitable__| Fair to poor: | Fair to poor: | Subject to
ject to moder- medium to medium to flooding;
finoding; ately fine high com- high com- seasonal high
seasonal textured pressibility. pressiblity. water table;
high water topseil. soft and
table. compressible
when wet;
very poorly
drained.
Uniontown: UnB____! Poor: wet Moderate_ - Fair to Not suitable__| Fair to poor: | Fair to poor: | Unstabie when
. and sticky good : medium to medium to wet; seasonal
in winter. limited high com- high com- high water
quantity. pressibility. pressibility. table; moder-
ately slow
permeahility;
moderately
well drained.

L

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

Pipeline
construction and
maintenance *

Farm ponds

Rescrveir area

Embankment,?

Agricultural
drainage

Irrigation

Terraces or
diversions

Waterways

! Subjeet to
flooding;
ditel walls
are unstable.

1 Moderately
well drained;
seasonally
wet for short
periods.

Well drained . -

Subjeet to
flooding;
ditch walls
are unstable;
seasonal high
water table.

Subject to
flooding;
diteh walls
are unstable;
seasonal high
water table.

Moderately
well drained.

Subject to
flooding;
permeable
auhstratum.

Moderately
slow
permeability.

Slow rate of
seapage.

Permeable
layers in
substratum;
subject to
flooding; sea-
sonal high
water table.

Permeable
layers in
substratum;
subject to
flooding.

Low seepage
losses.

Fair to poor
stabitity and
compaction;
medium com-
pressibility; poor
resistance to
piping; moderate
permeability.

Fair stability and
compaction;

slow permesability;

medium com-
pressibility ; fair
resistance to
piping.

Fair stability; fair
compaction;
medium to high
compressibility ;

slow permeability;
good resistance to

piping.

Fair to poor sta-
pility and
compagchion; slow
to moderate
permesability;
susceptible to
piping.

Fair stability; fair
to good compac-

tion; slow permea-

bility; medium
to high com-
pressibility;
fair resistance
to piping.

Fair stability and
compachion,;

slow permeability;

medium to high
ecompressibility ;
fair resistance to
piping.

Well drained____

Modcerately
slowly
permeable;
fragipan.

Well drained.... .

Scasonal high
water table;
moderately
slowly per-
meable; sub-
ject to
flooding.

Subject to
flooding;
seasonal high
water tahle;
moderately
slow per-
meability.

Moderately
slow per-
meability;
seasonal high

Moderately
permeable; high
available
moisture
capacity;
subject 0
flooding.

Medium available
moisture
capacity;
moderately
slow
permeability-

Moderately slow
permeability;
high available
moisture
capacity.

Subject to flood-
ing; seasonal
high water
table; high
available
moisture
capacity.

Subject to flood-
ing; very poorly
drained; high
available
moisture
capacity.

High available
moisture
capacity;
seasonal high

water table.

water fable;
moderaiely
slow permea-
bility.

Subject to
fiooding;
nearly level.

Moderately
well drained;

moderately
arodible.

Well drained;
moderately
erodible.

Nearly level;
subjeet to
flooding.

Nearly level;
subjeet to
flooding.

Moederately well
drained;
moderately
erodible.

Bubject to
flooding;
nearly level.

Moderately
well drained;
moderately
erodible.

Well drained,;
moderately
erodible.

Neariy level;
subjeet to
flooding;
somewhat
peorly
drained.

Nearly level;
subjeet to
flooding;
very pocrly
drained.

Moderately well
drained;
moderately
erodible.
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Tapre 6.—Engineering

Suitability as source of— Soil features
affecting—
Suitability Suscepti-
Soil series and map for winter bility to Road £ill
symbols grading frost action Sand and o _ Highway
Topsoil gravel location 1
Solum Substratum
Warsaw: WaA, WaB_| Fair in upper | Low_______ Good______ Good below Fair: me- Good: low Well drained;
20 to 40 de/pth of ditm com- COMmpressis- cut slopes
inches; 115 to 3% pressibility. bility, are droughty.
good below feet; well
20 to 40 graded;
inches. stratified;
calcareous ‘
sand and | i
agravel. |
Wea: WeA__ . ____ Faiv in upper | Low.___.__ Good__.___| Good for | Fair: Good: Well drained; [
4{)} inches; sand and medium medium cut slopes arc
moderately gravel coOmpress- compress- droughty.
fine below ibifity. ibility.
textured depth of
material; 48 inches;
good in well
substratum. graded;
stratified;
ealcareous.
Williamsburg: WIA, Fair:  well Low to Good.__.___ Not suitabie__; Fair: Fair: Well drained;
WIB, WICZ. drained but moderate. medium medium moderately
sticky in eompress- COmM Press- permeable.
winter. ibility. ibility.
Wynn: WyB, WyB2, | Fair:  well Moderate._.| Fair: Net suitable__| Fair to poor: | Not suitable: | 20 to 40 inches
WyC2, WyC3. drained but limited medium to limestone to limestone
sticky in guantity. high com- and shale. and shale;
winter. pressibility. well drained.
Xenia:  XeA, XeB, Poor: wet Moderate Good______ Neot suitable.. | Fair to poor: Fair to poor: Seagonal high
XeB2. and sticky to high. medinm £o medium to water table
in winter high com- high com- for shorg
i pressibility. pressibility. periods;
| moderately
i slow
J ! | permeability.
J |
| : [

! Frost action, shrink-swell potential, and suitability for winier grading are rated separately on tables 5 and 6.
2 See table 5 for estimated properties.
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Soil features affecting—Continucd

Pipeline
construction and
maintenance *

Farm ponds

TReservoir area

Embankment 3

Agrieultural
drainage

Irrigation

Terraces or
diversions

Waterways

Well drained
sandy and
gravelly
substratum.

Well drained;
sandy and
gravelly
substratum.

Weli drained_ _ .

Well drained,;
20 to 40
inches to
limestone
and shale.

Moderately
well drained;
seasonal high
water table
for short
periods.

Exeessive seep-
age losses in
substratum.

Excessive
seepage
losses in
suhstratum.

Moderate to
exeessive
secpage
losses.

20 to 40 inches
to limestone
and shale.

Low scepage
losses.

Pervious sub-
stratum; fair
stability and
compaction;
medium com-
pressibility; good
resistance to
piping.

Pervious sub-
stratum; fair
stability and
compaction;
medium ¢ompress-
ibility; good
resistance to
piping.

Fair stability and
compaction;
medium compress-
ibility; slow
permeability; fair
resistance to
piping.

Fair stability and
sompaction; slow
permeability;
medium to high
compressibility;
good resistance
to piping.

Fair stability and
compaction; slow
permeability;
medium to high
compressibility ;
good resistance
to piping.

Well drained____

Well drained.___

Well drained.___

Moderately
slow permea-
bility; lime-
stone and
shale at
depth of 20
to 40 inches.

Moderately
slowly
permeable;
seasonal high
water table
for short
periods.

Medium avail-
able moisture
capacity; good
intake rate.

Iligh available
moisture
capacity;
moderate
permeability.

{ligh available
moisture
capacity;
moderate
permeability.

Medium available

moisture
capacity;
moderately
slow permea-
bility; lime-

stone and shale

at depth of 20
to 40 inckes.

Medium to high
available
moisture
eapaeity;
seasonal high
water table for
short periods;

moderately slow

permeability.

Cut channels
are gravelly
and droughty;
slightly
erodible.

Nearly level;
well drained.

Well drained;
slightly
erodible.

Limestone and
shale at
depth of 20
to 40 inches;
moderately
crodible.

Moderately
well drained;
moderately
erodible.

Cut channels
are gravelly
and droughty;
slightly
erodible.

Nearly level;
well drained.

Well drained;
slightly
crodible.

Limestone and
shale at
depth of 20
{0 40 inches;
moderately
erodible.

Moderately
well drained;
moderately
erodible.

8 Permeability rated for soil in embankment and properly compacted. Ratings alse apply to low dikes and levees,
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Switability as source of topsecil, sand and gravel, and
road fill.—The thickness, texture, and natural fertility of
the surface layer determine the suitability of a soil for use
as topsoil, or topdressing for road banks and embankments
to promote the growth of plants. Only the surface layer
of the soil is considered in this rating, except as noted
otherwige.

Information is given about the solls as a possible source
of sand and gravel used for construction purposes. If a
soil is rated good it should not be assumed that all areas
of that soil can be used for commercial development for
sand or gravel.

Well-graded, coarse-grained material or mixtures of
clay and coarse-grained material are desirable for road fill,
but plastic clayey soils, poorly graded silty soils, and or-
ganie soils are low in stability and are not desirable for
road, fill. The ratings for road fill refer to the upper 2 to 3
feet (solum) and the underlying substratum.

Highway locations.—Soil features that affect highway
location include shallowness to rock, high water table,
steep slopes, slippage. and Aood hazard.

Pipeline construction and maintenance~—Soll features
that affect pipelines are depth to hard bedrock, soil sta-
bility, and natural drainage. Corrosion potential is rated
in fable 5.

Farm ponds—Under “Reservoir area” consideration is
given primarily to the sealing potential of the reservoir.
Shallowness to bedrock and the susceptibility to overflow
on flood plaing are also noted. Under “Embanlkment”, the
soils are rated according to the stability and permeability
of the materials if used in the conmstruction of pond em-
bankments. The permeability noted in this column is for
the soil material when compacted at optimum moilsture.
The information in this column is also pertinent for low
dikes and levees. )

Agricultural drainage—The soil features are described
relative to natural drainage of the soils, their inplace per-
meability, and the presence of a seasonal high water table.

Irrigation—The moisture-holding capacity of the souls,
drainage, permeability, water table, infiltration, and to-
pography are features that allect irrigation. ‘

Terraces or diversions—Slope erodibility are the main
features that affect snitability of soils for terraces and di-
versions. Other soil features considered are depth to roclk
and presence of a seasonal high water table. Nearly level
soils need no terracing, and steep soils are not well adapted
to terracing. Highly erodible soils require special care 1n
the construction of diversions.

Watervays—Slope and erodibility of the soils are the
main features considered. Depth to rock and high water
table are also important.

Town and Country Planning

Warren County is south of the large metropolitan area
of Dayton, Ohio, and northeast of the cven larger metro-
politan area of Cincinnati, Ohio. The rapid expansion of
Dayton and Cineinnati will greatly affect land use in War-
ren County. Because of this expansion, competition for use
of the land iIs Increasing. Farming now is the dominant
land use in Warren County, but there is already a mixing
of farm and nonfarm uses in the townships close to Day-
ton, Cincinnati. and Middletown, Ohio. Farming areas

throughout the county are reduced as residential, indus-
trial, transportation, and recreational facilities are
developed.

The expansion of nonfarm uses of land may remove
many acres from farm use in a short period. Freeways and
superhighways may displace up to about 30 acres of farm-
land per mile. A shopping center may replace 50 to 100
acres.

Community planners and industrial users of land gen-
erally look for soil areag that are least costly to develop.
Table 7 provides information about soil properties and
their effects on selected uses. This information is useful in
town and country planning.

Comparisons can be made between the soils in the county
for any planning problem. Other useful information for
planning is on the soil maps and in other parts of this soil
survey. Table T gives the estimated degrees and kinds of
limitation of soils for specified land uses. Through the use
of this information, suitable alternatives can be deter-
mined and used as a basis for long-range planning and
zoning. Because extensive manipulation of a soil alters
some of its natural properties, the ratings for some uses
no longer apply in areas where cutting and filling has been
extensive,

Any one so1l property may impose a degree of limitation
for a specified land use, but for another land use this same
soil property may be more or less limiting. For this reason,
the estimated degree of limitation for each soil and spec-
ified land use is given as slight, moderate, and severe. A
rating of slight indicates that the soil has no important
limitation for the specified use. A rating of moderate
shows that the soil has some limifations for the specified
use. Moderate limitations need to be recognized, but they
can be overcome or corrected. A rating of severe indicates
that the soil has limitations for the intended use that are
difficult and costly to overcome. A rating of severe does
not meaz that the soil cannot be used for the specified use.
It does mean that hazards are greater and that costs of
overcoming the limitations will be higher than on soils
having limitations rated slight or moderate.

The column heads in table T arc deseribed in the follow-
ing paragraphs.

Farming—Farming is rated in table 7 to aid land-use
planners when they are considering alternative uses of the
land. Some soils are more suitable for farming than for
many nonfarm uses. The soils have been rated according
to their limifations if used for cultivated crops. In rating
these limitations, pasture and specialty crops have not been
considered. The effects of slope, erosion, wetness, and
droughtiness, and other Iimiting properties have been
estimated.

Sewage efffuent disposal—Soil properties important to
the installation and eperation of septic tank disposal fields
include permeability, depth to bedrock, slope, natural
drainage, depth to the water table, and the hazard of
flooding. Flooding and a seasonally high water table pre-
vent the proper functioning of a disposal field for varying
periods of time. Limitations of all soils subject to flooding
have heen rated severe, Limitations for many of the soils
in the county have been rated scvere because they have
moderately slow or slower permeability. Some soils that
have severe limitations to use for disposing of sewage are
better suited to this use than others that have a severe rat-
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ing. This is because in the better suited soils the least per-
meable layer is at a greater depth and the zone of absorp-
tion is thicker. For example, the Russell, Miamian, and
Uniontown seils are of this kind. A. septic tank should be
installed in these soils only as a temporary solution. In
soils that have rapid permeability, septic tank disposal
fields are likely to pollute the underground water supply
and the nearby wells and springs.

Sewage lagoons—Sewage lagoons are shallow ponds
built to dispose of sewage through oxidation. They may
be needed in axn area where septic tanks or a central sewage
system is not practical. Among the features that determine
the degree of limitations are the hazard of flocding, slope,
depth to bedrock, and permeability.

Homesite locations——These locations are for homes of
three stories or less that have a basement, but the ratings
also apply to sites for small industrial, commercial, and
institutional buildings of the same size or smaller.

Most of the acreage taken from farming is being con-
verted to new residential developments. These develop-
ments generally surround present urban areas. In addi-
tion, individual houses or small groups of houses are being
built throughout the county.

Seil properties and some related site characteristics that
are used in rating limitations for homesite locations are
depth to bedrock, slope, natural drainage, flood hazard,
and surface stoniness or rockiness. The method of sewage
disposal is not considered in the rating.

Soils subject to flooding have severs limitations for
homesites. Flooding may be infrequent, but it is costly and
damaging when it does occur. Homes on naturally wet
soils may have wet basements if adequate drainage is not
provided. The Avonburg, Patton, Brookston, and Cler-
mont soils are of this kind. In many areas in the county,
well-developed systems of tile and open-ditch drains have
been installed for farm uses. In these areas excavations for
buildings disrupt the established drainage system, and the
soils then revert to their natural condition of wetness.

Some soils, such as the Patton or Ragsdale, have a high
silt content. These soils are not so favorable for supporting
structural foundations as are the Fox, Ockley, and other
of the coarser textured soils. Soils that have high shrink-
swell propertics are likely to heave and to crack founda-
tions unless special precantions are taken. Also, high
shrink-swell properties affect the alignment of sidewalks,
patios, floors, and rock walls. This effect can be lessened
by using a subgrade, or layers of sandy or gravelly mate-
rial, directly helow the structure. The soils are rated for
shrink-swell potential in table 5.

Excavating basements and installing underground ntil-
ity lines are difficult and expensive in soils that are shallow
to bedrock. Sloping soils are susceptible to erosion, and
excavation and leveling may be difficult on them.

Lanwns, landscaping, and golf foirways—Some soils in
the county are suitable sources of topsoil, as indicated in
table 5. During construction, the upper foot of natural
surface soil can be scalped and pushed aside into a stock-
pile. This material can be distributed over the area after
grading has been completed, for it provides a good root
zone for lawn plants, flowers, shrubs, and trees. In areas
developed for streets, the natural surface soil can be
scalped in a like manner and used to improve adjacent
areas where it is needed most.

Among the soil properties that determine whether a
good lawn or golf fairway (fig. 4, page 66) can be estab-
lished are natural drainage, slope, depth to bedrock, tex-
ture of the surface soil, stoniness and rockiness, and the
hazard of flooding.

Streets and parking lots—This column rates limitations
to use of soils for streets and parking lots in subdivisions.
The ratings apply to streets and parking lots not subject
to heavy traffic continuously. Soil characteristics that af-
fect this use include drainage, slope, depth to bedrock,
the hazard of flooding, and stoniness or rockiness. Tables
4 and 5 in the section “Engineering Uses of the Soils” give
other information about the soils that is important for
streets and parking lots. The degree of slope planned for
the sides of cuts and fills depends on the erodibility of the
soil and its capacity to support close-growing vegetation.

Recreation—Recreation is becoming increasingly im-
portant in Warren County. All the soils in the county are
suitable for one or more kinds of recreational development.
Soils on flood plains are suitable for some kinds of recrea-
tion because they gencrally occur in long, winding areas
along streams and adjacent scenic hills. Use of these soils
for homes, highways, and most other nonfarm uses is
severely limited by flooding. In addition, construction in
these areas may hold back the natural flow of floodwater.
Among the kinds of recreational facilities that can be de-
veloped on flood plains are extensive parks and play areas.
Also suitable in some areas are intensive play areas, such
as ball diamonds, picnic areas, and tennis courts, that are
not used during normal periods of flooding and are not
subject to costly damage by floodwater, An onsite evalua-
tion and consideration of possible flooding damage can
help prevent or reduce losses caused by flooding,

Athletic fields—These fairly small tracks are used for
baseball, foothall, tennis, volleyball, badminton, and other
sports. Because the areas must be level or nearly level, con-
siderable shaping may be needed. Consequently, the limi-
tation is moderate or severe for soils that have slopes of
more than 2 percent. Also important to athletic fields is
the texture of the surface layer. Natural drainage and per-
meability are soil properties that influence the kind and
amount of drainage needed for athletic fields.

Parks and play areas—These areas can be located on
many kinds of soils. Areas consisting of several different
soils may provide a variety of wildlife and natural vege-
tation. Considered in rating the soils for picnicking, hik-
ing, nature study, and similar uses are range of slope.
texture of the surface soil, natural drainage, stoniness, and
hazard of flooding. Paths in picnic and play areas should
be constructed and maintained in a way that helps control
erosion.

Campsites—Campsites for tents should be located in
areas where the landscape is attractive, the trafficability is
good, and the production of grasses and trees is medinm
or high. Soils in which the natural deainage is good have
less serious limitations than wetter soils. Soil limitations
are severe on soils along streams where flooding is a haz-
ard to life and property. Slopes generally have more se-
vere limitations for trailer campsites than for teat camp-
sites. Soils that are firm when moist and nonsticky when
wet are most desirable. The soils most suitable for camp-
sites are those having a surface layer of loam, silt loam,
sandy loam, or fine sandy loam.
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Taere 7T.—Estimated degree and kinds of

[No determinations were made for Cut and

Farming Sewage efflucnt Homesite location Lawns,
Soil series and map symbols {cultivated crops disposal (onsite) Sewage lagoons {3 stories or less)! landscaping,
only) . golf fairways

Abseota, calearcous variant: Moderate: Severe:? subject | Severe: subject Severe: subject Severs: subject

AbA. droughty. to flooding,. to flooding. to flooding. to flooding.

Alford: AfB_ .. .. ____ Slight..__________ Moderate: mod-~ | Moderate: mod- | Slight_______..___ Slight  _.._______
erately slow erate permea-
permeability bility to a
below a depth depth of 4 fect.
of 4 feet.

Algiers: Ag___._______...__. Shght_____.______ Severe:  subject Severe: subject Severe: subjeet Severe: subjeet
to flooding. to flooding, to flooding. to flooding.

Avonburg:

AvA_ . Moderate: Severe: slow Slight________.._. Moderate: Moderate:
somewhat permeability. somewhat somewhat
poorly drained. poorly drained. poorly drained.

AvB, AvB2_ . Moderate: Severe: slow Moderate: slope_.| Moderate: AModerate:
somewhat permesahility. somewhat somewhat
poorly drained. poorly drained. poorly drained.

Birkbeck: BbB________.___... Blight.___________ Severe: moder- Moderate: mod- | Slight____________ Slight .. ...
erately slow erate permen-
permeability. bility to a

depth of 4 feet.

Blanchester: Be__________.__ Blight . ____..__ Bevere: slow SHehto__________ Severe: poorly Severe: poorly
permeahility; drained. drained.
poorly drained.

Brookston: Br____._________ Slight.....____.___ Severe:  very Shight ... _ Scvere:  very Severe: very
poorly drained; poorly drained. poorly drained.
moderately slow
permeability.

Casco:

CeB2 o Moderate: ero- Slight 2 __________ Severe:? pervi- Slight.___________ Severe: droughty.;
sion hazard. ous substratum.

CeC2 o __ Severe: erosion Moderate: 2 slope ! Severe:? pervions | Moderate: slope. | Severe: droughty.
hazard. substratum;

slope.

Cdb2_ _ o LL.__ Severe: slope Severe:? slope____| Severe:? pervious, Severe: slope..._| Severe: droughty;
and erosion substratum,; slope.
hazard. slope.

Cincinnati:

CnB, CnB2___ __________ Slight . _________ Severe: moder- Modcrate: stope__| Slight____________ Slight . ______.____

ately slow per-
meability.

See footnoies at end of table.




WARREN COUNTY, OHIO

Limitations of sotls for specified land uses
fili land, Gravel pits, Muck, and Riverwash]

Streets and
parking lots

Severe: subject
to flonding.

Moderate:
slope.

Severe:  subject
to flooding.

Moderate:
somewhat
poorly
drained.

Moderate:
somewhat
poorly
drained.

Moderate:
slope.

Severe: poorly
drained.

Severe:
poorly
drained.

very

Moderate:
slope.

Severe: slope__.

Severe: slope.__

Moderate:
slope.

Reereation
Sanitary
Campsites land fill Cemeteries
Athletic fields Parks and (trench type)
{intensive use) play arcas ]
Tents Trailers
Severe: subject | Severe:; subject | Severe: subjeect | Severe: subject | Severc: subjeet | Severe: subject

to flooding;
sand fexture.

Moderate:
slope.

Severe: subject
to flooding.

Severe: slow
permesability.

Severe: slow
permeability.

Moderate:
siope.

Severe: poorly
drained; slow
permeability.

Severe: very
poorly drained.

Moderate:
slope.

Severe: slope__._

Severe: slope__.

Moderate:
slope; moder-
ately slow
permeability.

to flooding;
sand texture.

Severe: subject
to flooding.

Moderate:
somewhai
poorly drained.

Moderate:
somewhat
poorly drained.

Slight. . ._______

Severe: poorly
drained.

Severe: very

poorly drained.

Moderate:
slope.

Severe: slope___

to flooding.

Slight___.__.____

Severe: subject
to flooding.

SBevere: slow
permeability,

Severe: slow
permeability.

Severe: poorly
drained; slow
permeahility.

Severe: very
poorly drained.

Moderate:
slope.

Severe: slope.._.

Moderate:
moderately
slow perme-

ability.

Severe:

to flooding.

Moderate:
slope.
Severe: subject

to flooding.

Severe: slow
permeability.

slow
permeabikity.

Moderate:
slope.

Severe: poorly
drained; slow
permeshbility.

Severe: very
poorly drained.

Moderate:
slope.

Bevere: slope_._.

Severe: slope..__

Moderate:
slope; moder-
ately slow
permeability.

to flooding.

Slight_._________

Severe: subject
to flooding.

Moderate:
somewhat
poorly drained;
moderately
fine texfure.

Moderate :
somewhat
poorly drained;
moderately
fine texture.

Severe: poorly
drained; sub-
jeet to pond-

ing.

Bevere:
poorly
drained; sub-
jeet to pond-
ing.

very

Severe:? pervi-
ous substra-
tum.

Severe:? pervi-
ous substra-
tum.

SBevere:? slope;

pervious

substratum.

Moderate:
moderately
fine texture.

to flooding.

Slight.

Bevere: subject
to flooding.

Severe:  slow
permeability.

Seveie: slow
permeability.

Slight.

Severe:  poorly
drained; stow
permeability.

Severc:
poorly
drained.

Very

Slight.

Moderate:
slope.

Severae: slope.

Slight.



BOIL SURVEY

TasLe 7.—Estimated degree and kinds of

Farming Sewage effluent Homesite location Lawns,
Boil series and map symbols {cultivated crops disposal (onsite) Sewage lagoons (3 stories or less)! landscaping,
only) golf fairways
Cineinnati—Continued
CnC2_ ... Moderate: ero- Severe: moder- Scvere: slope.-._| Moderate: slope..| Moderate: slope_.
sion hazard. ately slow per-
meability.
Clermont: Co___ .. ________ Moderate: Severe:  very. Slight ... _______ Severe: poorly Severe: poorly
poorly drained. slow permeabil- drained. drained.
ity; poorly
drained.
Crider: CrB____._ .. ______. Stight. .. ____._ Slight . __________ Moderate: Shight . _________ Shight______..____
moderaie per-
meability.
Dana:

DaA e Slight ... _..____ Severe: moder- Slight____________ Slight . _________ Slight____..______
ately slow per-
meability.

DaB_ .. Blight..__________ Severe: moder- Moderate: slope__| Slight____________ Slight ... .. .
ately slow per-
meability.

Eden: EdB2, EdC2, FEdD2, Generally severe: | Severe: 1% to Severe: 14 to Severe: 114 to SBevere: 1% to
EdEZ, EdF2. 1% to 314 feet 314 feet to rock; 34 feet to rock; 314 feet to rock; 3% feet to rock;
to rock; slope; slope; stow slope. slope. slope.
moderate for permeability,
EdB2.
Eel: Ee____________________ Slight____.__.___. Severe: subject Severe: subject Severe: subject Severe: subject
to flonding. to flooding. to flooding,. to flooding.
Fairmount: FaE2, FaF2_____ Severe: steep Severe: steep Severe: steep Severe: steep Severe: steep
For Eden part of FaE2 slopes and slopes and slopes and slopes and slopes and
and FaF?2, see Tiden limited depth limited depth limited depth Lmited depth limited depth
series. to bedrock. to bedrock. to bedrock. to bedrock. to bedrock.
Fingastle:

FhRA_ .. Blight. .. ___._.... Severe: some- Stight.____ ... __ Moderate: some- | Moderate: some-
what poorly what poorly what poorly
drained; mod- drained. drained.
erately stow
permeability.

FhB_ L .__ Slight____________ Severe: some- Moderate: slope__! Moderate: some- | Moderate: some-
what poorly what poorly what poorly
drained; mod- drained. drained.

See footnotes at end of table.

erately slow
permeability.




WARREN COUNTY, OHIO

limitations of soils for specified land uses—Continued

Severs:

Severe:

Streets and
parking lots

Severe: slope__ .
Severe: poorly
drained.
Moderate:
slope.

Slight .
Moderate:
slope.

Severe: 134 to

314 feet to
rock; slope.

subjeet
to flooding.

steep
slopes and
limited depth
to bedrock,

Moderate:

somewhat
poorly
drained.

Moderate:

somewhat
poorly
drained; slope.

Recreation
Sanitary
Campsites fand fill Cemcterics
Athletic fieids Parksand | {trench type)
{intensive use) play areas
Tents Trailers
Bevere: slope._.| Moderate: Moderate: Severe: slope._ .} Moderate: Moderate:
slope. slope. slope; moder- slope.
ately fine
texture:
bedrock at
a depth of
5 to 8 feet,

Severe: poorly Severe: wpoorly Severe: poorly Scvere: poorly Severe: poorly Severe: poorly
drained; very drained. drained; very drained; very drained; sub- drained; very
slow permea- slow permea- slow permea- jeet to pond- slow permea-
bility. bility. bility. ing. bility.

Moderate: Slight_ .. _._.__._ Slight___________ Moderate: Moderate: Slight.
slope. slope. moderately

fine texture.

Moderate: Slight_________.__ Moderate: Moderate: Moderate: Moderate:
moderately moderately moderately moderately moderately
slow perme- slow perme- slow perme- fine texture. slow perme-
ability. ability. ahility. ability.

Moderate: Shight ____.__... Moderate: Moderate: Moderate: Moderate:
slope; moder- moderately slope; moder- moderately moderately
ately slow per- slow permea- ately slow fine texture. slow permea-
meahility. ability. permeability. ability.

Severe: 1% to Severe: 1% to Severe: 13 to Havere: 114 to Severe: 13 to Severs: 14 to
3% feet to 314 feet to 3% feeb to 34 feet to 314 feet to 3 feet to
rock; slope. rock; slope. rock; slope. rock; slope. rock; slope. rock; slope.

Blight to severe:® | Slight to severe:® | Severc: subject | Severe. subject | Severe: subject | Severe: subjeet
subject to subjeet to to flooding. to flooding. to fooding. to flooding.
flooding. flooding.

Severe: steep Severe: steep Severe: stoep Severe: steep Severe: steep Bevere: steep
slopes and slopes and slopes and slopes and slopes and slopes and
limited depth limited depth limited depth limited depth limited depth limited depth
to bedrock. to bedrock, to bedrock. to bedrock. to bedrock., to bedrock,

Moderate: Moderate: Modoerate: Moderate: Moderate: Severe: some-
somecwhat somewhat somewhat somewhat somewhat what poorly
poorly poorly poarly poorly poorly drained.
drained; drained. drained; drained; drained;
moderately moderately moderately moderately
slow permea- slow permea- slow permesa- fine texture.
bility, bility. bility.

Moderate: Moderate: Moderate: Moderate: Moderate: Bevera: some-
somewhat somewhat somewhat somewhat gomewhat what poorly
poorly poorly poorly poorly poorly drained.
drained; slope; drained. drained; drained; drained;
maoderately moderately moderately moderately
slow permea- slow permea- slow permea- fine texture.
bility. bility. bility; slope.
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SOIL SURVEY

TabLe 7.—Estimated degree and kinds of

Farming Sewage effluent Homesite location Lawns,
Soil series and map symbois (euitivated crops disposal {onsite) Sewage lagoons (3 stories or less)? landseaping,
only) golf fairways

Fox:*

FrA . Slight_.__________ Slight? Bevere: pervious | Slight. ... _.__.__ Slight____._.__.___

substratum,

FiB, FIB2. . .._. Slight__________.. Slighte____ . _._.. Severe: vpervious | Slight.___________ Stight_ ... ____

substraturm.

FlC2 . Moderate: slope | Moderate:? Severe: pervious | Moderate: slope__| Moderate: slope;
and erosion slope. substratum; droughtiness.
hazard. slope.

FeD2____ Severe: slope Severe:? slope..__| Severe: pervious | Severe: slope._..| Severe: slope;
and ercsion substratum; droughtiness.
hazard. slope.

Qenesee: Gd, Gn.__________. Slight. ___________ Severe: subject Severe: subject Severe: subject Severe: subject
to Hooding. to fleoding. to flooding. to flooding.

Hennepin: HeF, HeF2, Bevere: slope Severe: slope; Severe: slope____.| Severe: siope____| Severe: slope.___

HmE, HmE2, HnD3. and erosion moderately slow
hazard, permeability.

Henshaw: HoB_.._ . __.____ Stght_ _____.___._ Severe: moder- Slight____________ Moderate: some- | Moderate: some-
ately slow per- what poorly what poorly
meability. drained. drained.

Hickory: .

HeB2_o__ L. Slight____________ Severs: moder- Moderate: Slight__._________ Sight __________

ately slow per- slope.
meahility.

o e O Moderate: slope | Severe: moder- Severe: slope-_..| Moderate: slope__| Moderate: slope..
and erosion ately slow per-
hazard, meability.

HeC3__ ... Severc: erosion Severe: moder- Severe: slope___.| Severe: slope_...| Severe: slope___
hazard. ately slow per-

meability.
HrD2, HsD3, HtE2, HtF2_| Severe: crosion Severe: moder- Severe: slope....| SBevere: slope.__.| Severe: slope____
For Fairmount par$ of hazard. ately stow per-
HtE2 and HtF2, see meability;
Fairmount series. slope.

Iva: IWA______ L ____ Slight____________ Severe: moder- Slight___ . ______. Moderate: some- | Moderate: some-
ately slow per- what poorly what poorly
meability. drained. drained.

See footnotes at end of table.




WARREN COUNTY, OHIO

Limstations of soils for specified land uses—Continued

Recreation
Streets and Sanitary
parking lots Campsites land fill Cemeteries
Athletic fields Parks and {trench type)
(intensive use) play areas
Tents Trailers
Slight - __ .. _____ Slight.___-____.- Slight_.____. ... Slight._ . _.___ Slight .. ______._ Severe:? per- Slight.
vious sub-
stratum.
Moderate: Moderate: SHeht-_____ . Slight__ .. _____.._ Moderate: Severe:? per- Slight.
slope. slope. slope. vious sub-
stratum.
Severe: slope__ | Severe: slope.__| Moderate: Moderate: Severe: slope__.| Severe:? per- Moderate:
slope. slope. vious sub- stope.
stratum.
Severe: slope___| Severc: slope__ .| Severe: slope.._ Severe: slope___| Severe: slope. .. Severe:? slope; Severe: slope.
pervious sub-
stratum.
Severe: subjest | Slight to severe:? | Slight to severe:?® Severe: subject | Severe: subject | Severe: subject Severe: subject
to flooding. subject to subject to to flooding. to flooding. to flooding. to flooding.
flooding. flooding.

Severe: slope.._| Scvere: slope.__| Severe: slope__. Severe: slope__.| Severe: slope.__| Severe: slope .. Severe: slope.
Moderate: Moderate: Moderate: Moderate: Moderate: Moderate: Severe: some-
somewhat somewhat somewhat somewhat somewhat somewhat what poorly

poorly poorly poorly poorly pootly poorly drained.
drained; drained; mod- drained. drained; mod- drained; mod- drained; mod-
slope. erately slow erately slow erately slow erately fine
permesbility; permeability. permeahility; texture.
slope. slope.
Moderate: Moderate: Slight__._____.___ Moderate: Moderate: Moderate: Moderate:
slope. moderately moderately maoderately moderately moderately
slow perme- slow perme- slow perme- fine fexture. slow perme-
ability; slope. ability. ability; slope. ability.
Severe: slope.._| Severe: slope_._ | Moderate: Moderate: Severe: slope.._| Moderatc: Moderate:
slope. moderately slope; moder- slope; moder-
slow perme- ately fine ately slow
ability; slope. textured. permesability.
Severe: slope_._| Severe: slope_._| Severc: erosion | Severe: erosion Severe: slope.__| Moderate: Moderate:
slope; moder- slope; moder-
ately fine ately slow
texture. permeability.
Severc: slope...| Severe: slope.__| Severe: slope | Severe: slope .- Severe: slope___| Severe: slope.. | Severe: slope.
Moderate: Moderate: Moderafe: Moderate: Moderate: Moderate: Severe: some-
somewhat somewhab somewhat somewhat somewhat somewhat what poorly
poorly poorly poorly poorly poorly poorly drained.
drained. drained; drained. drained; drained; drained;
moderately moderately moderately moderately
slow perme- slow perme- slow perme- fine texture.
ability. ability. ability.



SOIL SURVEY

Tasue 7.—Estimated degree and kinds of

Farming Sewage efffuent Homesite loeation
Soil series and map symbols (eultivated crops disposal (onsite) Sewage lagoons (3 stories or less)!
only)
Kendallville:
KeB___ . Siight.______ .. __ SBevere: moder- Moderate: Blight_____.______
ately slow per- moderate per-
meability. meability in
upper 2 feet;
slope.
KeC2_ . ___ Moderate: slope | Severs: moder- Severe: slope____| Moderate: slope.
and erosion ately slow per-
hazard. meability.
Kings, thick surface variang: Moderate: Severe: very Slight.___________ Bevere: very
Kg. excessive poorly drained; poorly drained.
wetness. slow
permeability.
Lanier: Llg_________________ Stight___ ... _____ Severe: subject BSevere: subject Severe: subject
to flooding. to flooding. to flooding.
Miamian:
MmB3. Moderate: Severe: Moderate: slope | Slight_.__________
erosion hazard. modersiely slow
permeability.
MmC3_ ________________ Severe: slope Severe: Severe: slope_._.| Moderate: slope__
and erosion moderately slow
hazard. permeability.
MnD2___ Severe: slopa Severe: Severe: stope. . | Bevere: slope . _
and erosion maoderately slow
hazard. permeability;
slope.
MrC2_ . Moderate: Severe: Severe: slope_.._| Moderate: slope..
erosion hazard. moderately slow
permeability.
Ockley:
OcA___________. ______ Slight. .. ________ Slight2__ | —o____| Bevere:? Slight ..
pervious
substratum.
OcB, OcB2_______ e Blight._______ . ___| Slights __________ Severc:? Slight. .. _.___...__
pervious
substratum.
Parke:
PaB. .. __ Slight . _ _| 8light____________ Moderate: Slight________.__.
moderately
permeable;
slope.
PaD2.. . Moderate: slope | Severe: slope | Severe: slope____] Severe: slope... .
and erosion i
hazard, [

See footnotes at end of table.

Lawns,
landscaping,
golf fairways

Moderate: slope__

Severe:

very

poorly drained.

Severe:

sttbject

to Hooding.

Moderate:
erpsion.

Severe:

Severe:

Moderate:

Severe:

crosion___

slope_ - . _

slope__

slope_ . -




Limitations of soils for speeified land uses—Continued

WARREN COUNTY, OIIO

Recreation
Streets and | ) Sanitary
parking lots Campsites land fill Cemeteries
Athletic fields Parks and (treneh type)
(intensive use) play areas
Tents Trailers
Moderate: Moderate: Slight...________ Moderate: Moderate: Slight ... _______ Moderate:
slope. siope; moder- moderately moderately moderately
ately slow per- slow perme- slow perme- slow perme-
meability. ability. ability; slope. ability.
Severe: siope_._| Severc: slope._.| Moderate: Moderate: Severe: slope___| Moderate: Moderate:
! slope. moderately slope. moderately
\ slow perme- slow perme-
| ability; slope. ability; slope.
Severe: very Severe: very Severe: very Severe: very Severe: very Severe: very Severo: very
poorly poorly poorly poorly poorly poorly poorly
drained. draived; slow drained. drained; slow drained; slow drained. drained; slow
permeability. permeability. permesability. permeability.
Severe: subjeet | Severe: subject | Severe:? Severe: subject | Severe: subject | Severe: subject | Severe:
to flooding to flooding. siibject to to flooding. to flooding. to flooding. subjeet to
Hooding. flooding.
Moderate: Moderate: Slight to moder- | Moderate: Moderate: Slight___.______ Moderate:
slope. moderately ate: erosion. moderately moderately moderately
slow slow slow slow
permeability; permeability. permeability; permeability.
slope. slope.

SBevere: slope___| Severe: slope___| Moderate to Moderate: Severe: slope | Moderate: Moderate:
severe: moderately slope. moderately
erosion. slow slow

permeability; permeability;
slope. slope.

Scvere: slope...| Severc: slope.__| Severe: slope | Severe: slope.._; Bevere: slope_._| Severe: slope.__| Severe: slope.

i

Severe: slops...| Bevere: slope_ . | Moderate: i Moderate: Bevere: slope | Moderate: Moderate:

i slope. moderately slope. moderately
slow slow
permeability; permeability;
stope. slope.

Slight o ______. .. Slight__.______. _| Slight._____ | Slight___________ Slight__________. Severe: Slight.

pervious
substratum.

Moderate: Moderate: Slight___ __| Blight____.______ Moderate: Severe: Stight.

slope, slope. slope. pervious
substratuzm.

Moderate: Moderate: Slight . _ . ______._ Slight.__________ Moderate: Moderate: Slight.

slope. slope. slope. moderately
fine texture.

Severe: slope. i Severe: slope.__| Severe: slope _ .| Severe: slope...| Severe: slope__ .| Severe: slope__.| Severe: slope.

| |
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SOIL

SURVEY

TasLE 7.—FEstimated degree and kinds of

Farming Sewage efffuent Homesite location Lawns,
Soil series and map symbols (cultivated crops disposal (onsite) Sewage lagoons (3 stories or less) ! landscaping,
only) golf fairways

Patton: Pb, Peoo . ________ Slight_ ... _____ Severe: very Slight______.___.__ Severe: very Severe: very
poorly drained; poorly drained. poorly drained.
moderately
slow
permeability.

Plattville: PIB.___._____.__ Slight - ... ___ Severs: moder- Severs: moder- Severe: moder- Moderate: moder-
ately slow per- ately deep to ately deep to ately deep to
meability; mod- rock, rock. rock.
erately deep to
rock.

Princeton:

PrB Slight.________._.__ Slight?_______.____ Severe:? per- Slight__.___.__.__._ Slight__.____._.___
vious sub-
stratum.
PrC2 - Moderate: ero- Moderate: slope._| Severe:? per- Moderate: slope..| Moderate: slope._
sion hazard. vious sub-
stratum,

Ragsdale: Ra..____._._.___ Slight_....._.____ Bevere: very Slight_.__________ Severe: very Severe: very
poorly drained; poorly drained. poorly drained.
moderately slow
permeability.

Rainsboro:

RbA_ - Slight . ___ . _.__.__ Severe: wmoder- Moderate: mod- | Slight._____.___.. Slight_____._._____
ately slow erately per-
permeability. vious sub-
stratum.
RbB e Slight_ . _______._ Severe: moder- Moderate: mod- | Slight. .. ___ e Slight_ ...~
ately slow erately per-
permesability. vious sub-
siratum; slope.

Reesville: Re__ _wooo_____ Slight_____.____._ Severe: moder- Slight. Moderate: some- | Moderate: some-
ately slow what poorly what poorly
permeability; drained. drained.
somewhat poor-
ly drained.

Rodman: RkEZ_____________ Severe: slope Severe:? slope___| Bevere: slope; Severc: slope__._| Severe: slope._._

and erosion pervious soil.
hazard.

RoSS: Rfecmocac oo Slight_ ... Severe: subject Severa: subject Severe: subject Bevere: subject
to flooding. to flooding. to floeding. to flooding.

See footnotes at end of table.
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Reereation
Streets and Sanitary
parking lots Campsites land fill Cemeteries
Athletic fields Parks and (trench type)
{intensive use} play areas
Tents Trailers

Severe: very Severe: very Severe: very Severe: very Bevere: very Severe: very Severe: wvery
poerly poorly poorly poorly poorly poorly poorly
drained. drained. drained. drained. drained. drained; drained.

subject to
ponding.

Severe: moder- | Severe: moder- | Moderate: mod-| Moderate: mod-| Moderate: mod- Severe: moder- | Severe: moder-
ately deep o ately deep to erately deep to erately slow erately slow ately deep to ately deep to
rock. rock. rock. permeability. permeability; fo rock. rock.

slope.

Moderate: Moderate: Shght__________. Slight___________ Moderate: Severe: per- Slight.
slope. slope. stope. vious sub-

stratum.

Bevere: slope.__| SBevere: slope___| Moderate: Moderate: Severe: slope._.; Severe: per- Moderate: slope.

slope. slope. vious sub-
stratum.

Severe: very Severe: very Severe: very Severe: very Severe: very Severe: very Severe: very
poorly poorly poorly poorly poorly poorly poorly
drained. drained. drained. drained. drained. drained. drained.

Slight.. . ________ Mederate: mod-| Slight.._________ Moderate: mod-| Moderate: mod-| Mederate; mod-| Moderate:

erately slow erately slow crately slow erately fine moderately
permeability. permeability, permeability, texture. slow per-
meability.

Moderate: Moderate: mod-} Slight_____._____ Moderate: meod-| Moderate: mod-| Mederate: mod-1 Moderato:
slope. erately slow erately slow erately slow erately fine moderately

_permeability; permeability. permeability; texture. slow per-
slope. slope. meability.

Moderate: Moderate: Moderate: Moderate: Moderate: Moderate: Severe: some-
somewhat somewhat somewhat somewhat somewhat somewhat what poorly
poorly poorly drained; poorly drained. poorly drained: poorly drained; poorly drained. drained.
drained; mod- moderately moderately moderately
erately slow slow permea- slow permea- slow permesa-
permeapility. bility. bility. bility.

Bevere: slope___i Severe: slope_..| Severe: slope___j Severe: slope__.| Severe: slope_.. | Severe: slope; Bevere: slope.

pervious soil.

Severe: subject | Slight to severe:? | Slight to severe:3 | Severe: subject | Severe: subject | Severe: subject | Severe: subject
to flooding. subject to subject to to flooding. to flooding. to flooding. to flooding.

flooding. flooding,
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SOIL SURVEY

FaBLE 7.—Estimated degree and kinds of

Farming Sewage effluent
Soil series and map symbols {cultivated crops disposal {onsite) Sewage lagoons
only)
Rossmoyne:
RpA___ . ... __| Slight._______.____ Severe: .mod- Slight___._.______
crately slow
permeability.
RpB, RpB2___.______ | Slight.________._.__ Severe: moder- Moderate: slope. .
ately slow
permeability.

RpC2. --| Moderate: ero- Severe: moder- Severa: slope___

gion hazard. ately slow
permeability.
RsB3_______ _____ . .__| Moderate: ero- | Severe: mod- Moderate: slope..!
gion hazard. i erately slow i
permeability.
ReC3_ . oo__ __| Severe: slope SBevere: moder- Severe: slope___ .
and erosion. ately slow
permeability.
Russell:
RvA . ____ I | 8light_ .. Severe: moder- Sght_ ... _
ately slow
permeability.

RuB, RvB2__________ .| Slight._______.___ Severe: moder- Moderate: slope__

ately slow

perimeability.
Shoals: Sho._.___._.____ __| Blight.______._.__ Severe: subject Severe: subject

to fivoding. to flooding.
Sloan: SO . ao-- Moderate: very Severe: subject SBevere: subject

poorly drained. to flooding. to flooding.

Uniontown: UnB___ _______ Slight_ ... ________ Severc: moder- Moderate: mod-

ately slow erately perme-

permeahbility. able above

4 feet,

Warsaw:

Wah .. ... .| Slight____ . . ._.___ Slight?_ _.______.. Scvere: 2 pervi-
ous sub-
stratum.

WaB_ . ... Slight __ o .___ Slight?.._____ ____! Severe:? per-

i vious sub-
| stratum.

See footnotes at end of table.

Homesite location
(3 stories or less) !

Moderate: slope.

Slight .. _._____.

Moderate:  slope_.

Severs: subject
to flooding.

Severs: subject
to flooding.

landseaping,
golf fairways

Moderate:

Moderate: ero-

810N,
Severe: erosion__.
Slight____._______
Slight_ _._._.______
Severc: subject

to flooding.

Severe:
to flooding.

Lawns,

slope..

subject
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Reereation
: Streets and Sanitary
parking lots Campsites land fill Cemeteries
Athletic fields Parks and {trench type)
(intensive use) play areas
Tenty Trailers

Slight. ... ____ Moderate: Slight ___.__.___. Moderate: Moderate: Moderate: Moderate:;
moderately moderately moderately moderately maoderately
slow permea- slow permea- slow permea- fine texture. slow pormes-
bility. bility. hility. bility.

Moderate: Moderate: Blight . _______ Moderate: Moderate: Moderate: Moderate:
slope, moderately modcrately moderately moderately moderately

slow permes- slow permes- slow permea- fine texture. slow permea-
bility; slope. bility. bility; slope. bility.

Severe: slope___| Severe: slope._.| Moderate: Moderate: Severe: slope___| Moderate: Moderate:

slope. moderately moderately moderately
glow permea- fine texture; slow permea-
bility; siope. slope. bility; slope.

Moderate: Moderate; Modorate: Moderate: Moderate; Moderate: Moderate:
slope. moderately crosion. moderately moderately moderately moderately

slow permea- slow permea- slow permea- finc texture. slow permea-
bility; slope. bility; erosion. bility ; slope. bility.

Bevere: slope._ .| Severc: slope_..| Sevore: erosion._| Moderate: Severe: slope_._| Moderate: Moderate:

moderately moderately moderately
slow permea- fine texture; slow permea-
bility; slope: slope. bility; slope.
erosion,

Slight_ _________ Moderate: Slight___________ Moderate: Moderate: Slight ______ Moderate:
moderately moderately moderately moderately
slow permea- slow permea- slow permea- slow permea~
bility. bility. bility. bility.

Moderate: Moderate: Slight_______.___ Moderste: Moderate: Slight.__________ Moderate;
slope. moderately moderately slope. moderately

slow permea- slow permea- slow permea-
bility ; slope, bility. bility.

Severc: sub- Moderate to Moderate: 3 Severe: sub- Severe: sub- Severe:  sub- Bovere: sub-
ject to gevere: 3 sub- subject to ject to jeet to ject to ject to
flooding. ject to flooding. flooding. flooding. flooding. flooding.

flooding.

Severe:  sub- Severe:  sub- Severe:  very Severe: sub- Severe: sub- Severe: sub- Severe: sub-
ject to ject to poorly drained; ject to Ject to ject to ject to
flooding. flooding. subject {o flooding. flooding. finoding. Aooding.

flooding.

Moderate: Moderate: Slight___________ Moderate: Moderate: Moderate: Slight.
slope. slope; mod- moderately slope; mod- moderately

erately slow slow permca- erately slow fine texture,
permeability, bility. permenbility.

Slight.__.____.. Slighto__..______ Shght___ .. ____ Slight___________ Slight__.___ ____ Severe:?  pervi- | Slight.

ous sub-
stratum.

Moderate: Meoderate: Slight.__________ Slhight . ________ Moderate: Severe:2  pervi- | Slight.
slope. slope. slope. ous sub-

stratum.

41948873 5
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Tapre 7.—Estimated degree and kinds of

Farming Sewage effluent Homesite location Lawns,
Soil series and map symbols (eultivated crops disposal (onsite) Sewage lagoons {3 stories or less) 1 landscaping,
only} golf fairways
Wea: WeA_________________ Slight ... Slight?___..______ Severe: pervious | Slight . ...._. Slight ..
substratiim.
Williamsburg:
WIA . . Slight.______._.__ Moderate: 2 Severe: pervious | Slight - __..__.____ Slight__ ... _____
moderately substratum.
permeable.
WEB oo Slight_____..._.__ Moderate: 2 Severe: pervious | Slight_.__________ Slightoo oo __ ..
moderately substratum.
permeable.
WIC2 . Moderate: Mederate: 2 Severe: pervious | Moderate; slope..| Moderate: slope._
erosion hazard. moderately substratum;
permeable; slope.
slope.
Wynn
WyB, WyB2__________ Slight.__._.__..__ Severe: 2 limited | Severe:? limited | Severe:f limited ; Moderate: lim-
depth to depth o depth to ited depth to
limesione. limestone. limestone. limestone.
WyC2_ . Moderate: Severa: 2 limited | Severe:? limited | Severe: 2 limited | Moderate: lim-
erosion hazard. depth to depth to depth to ited depth to
limestone. limestone. limestome. limestone; slope.
WyC3 . Severe: erosion...| Severe:? limifed | Severe:? limited | Severe:? limited | Severe: limited
depth to depth to depth to depth to lime-
limestone. limestone. limestone. stone; erosionn.
Xenia:
KeA ool Slight ... _.___ Severe: moder- Slight - . _______ Slight .o oo Slight. - oo______
ately slow
permeability.
XeB, XeB2 . ___.____ Slight .. .. _.o_____ Severe: moder- Moderate: slope .| Slight . ______.____ Slight ... ___..__
ately slow
permeability.

1 The rating given in this column also applies to small industrial, institutional, and commercial locations.
2 Possibility of underground water contamination.
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limitations of soils for specified land uses—Confinued
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Reereation
Streets and Sanitary
parking lots Campsites land £i11 Cemeteries
Athlstic fields Parks and — {trench type)
(intensive use) play areas
Tents Trailers

Slight__________ Sbght.__________ Slight . ...______ Slight.__________ Slight- ... __ Bevere:? pervi- | Slight.

ous sub-
stratum.

Slight. ... ______ Slight. . ... Slight___________ SHght_ __________ Slighte oo Severe: pervi- Slight.

ous sub-
stratum,

Moderate: Moderate: Slight . ______ Slight. ... .. Moderate: Severe: pervi- Slight.
slope. stope. slope. ous sub-

stratum.

Severe: slope.._| Severe: slope.__| Moderate: Moderate: Severe: slope__.| Severe: pervi- Moderate:

stope. slope. ous sub- slope.
stratum.

Bevere: limited | Severe: limited | Moderate: lim- | Slight._._______. Moderate: Severe: limited | Severe: limited
depth to depth to ited depth to slope. depth to depth to
limestone. limestone. limestone, limestone. limestone,

Severe: limited | Severe: limited | Moderate: lim- | Moderate: Severs: slope_ . | Severe: limited | Severe: limited
depth to lime- depth to lime- ited depth to slope. depth to depth to
stone; slope. stone; slope. limestone. Hmestone. limestone.

Severe: limited | Severe: limited | Moderate: lim- | Moderate: Severe: slope__.| SBevere: limited | Severe: limited
depth to lime- depth to lime- ited depth to slope. depth to depth o
stone; slope. stone; slope. limestone. limestone. limestone.

Slight ... ._____ Moderate: mod-| Skght__________. Moderate: med- | Moderate: mod-! Slight___________ Slight.

erately slow erately slow erately slow
permeability. permeability. permeability.

Slight______.__. Moderate: mod-| Slight___________ Moderate: mod- | Moderate: mod-| Shight.__________ Slight.

erately slow erately slow erately slow
permeahbility. permeability. plerm eability;
slope.

® RRating is dependent upon local ficoding eonditions.
! Loeally, low areas of Fox are subject to flooding.
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Figure 4.—Pond unsed for irrigation of golf greens. The soil is Rossmoyne silt loam, 2 to 6 percent slopes,

Sanitary land fill—The trench method of operation is
the only system of sanitary land fill considered in this soil
survey. Most statements made in this column pertain only
to the uppermost 5 feet. Deeper investigation is needed if
trenches are to be deeper than 5 feet. Factors that affect
the rating of soils for this use include slope, depth to rock,
flooding, permeability, texture, and natural drainage.
Flooding 18 a severe limitation because of the pollution
hazard. Well-drained soils that have slow permeability are
generally most desirable for disposal of trash. Slowly per-
meable sotls generally are wetter, more clayey, and more
difficult to work and compact than more permeable soils.
Soil texture as 1t relates to workability and ease of excava-
tion is rated to a depth of & feet in most of the soils. Most
of the soils in the county have one or more limitations to
uge for sanitary land fill. Control of surface runcff and
use of drainage systems help to minimize some of the
wetness limitations.

Cemeteries.—Deep, nearly level, well-drained soils have
the fewest limitations for cemeteries. Soil properties that
limit use of soils for cemeteries inelude shallow depth to

bedrock, restricted natural drainage, slope, and fooding
hazard.

Utility lines.—The installation and maintenance of util-
ity lines are affected by soil properties but are not rated in
table 6 or 7. Depth to bedrock, natural drainage, water
table characteristics, and corrogion potential are among
the properties that affect utility Lines. The corrosion po-
tential of all the soils in the county is rated in table 5.
The soil deseriptions give other properties important to
installation and maintenance of utility lines. During plan-
ning, the choice of locations for utility lines can be facil-
itated by use of the soil survey. In addition, the estab-
lishment, control, and maintenance of vegetation on utility
rights-of-way are affected by soil properties.

Descriptions of the Soils

This section describes the soil series and mapping units
of Warren County. The approximate acreage and propor-
tionate extent of each mapping unit are given in table 8.
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TasLE 8.~ Approzimate acreage and proportionate extent of the soils
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Area I Extent
i

Soil Area Extent Soil
Aeres Pereent Acres Pereent
Abscota sand, caleareous variant_ ____________ 776 . 3 || Hickory clay loam, 6 to 12 percent slopes, se-
AMord silt loam, till substratum, 1 to 4 percent verelyeroded__.___________ . ___ 321 L1
slopes.__ . ___ . _____ 454 . 2 || Hickory clay loam, 12 te 18 percent slopes, se-
Algiers sitt loam____________________________ 1, 069 .4 verely eroded ____________________________ 244 (1}
Avonburg silt loam, 0 to 2 percent slopas______ 14, 300 5.5 | Hickory-Fairmount complex, 18 to 25 poreent
Avonburg silt loam, 2 $o 6 pereent slopes______ 2, 151 .8 slopes, moderately eroded.._ .______________ 1, 751 .7
Avonburg sitt loam, 2 to 6 percent slopes, Hickory-Fairmount complex, 25 to 50 percent
moderately eroded____________.____________ 407 .2 slopes, moderately eroded________.. . _____ 7, 662 2.9
Birkheek silt loam, 1 to 4 percent slopes.._.___ 483 .2 |l Iva silt loam, till substratum, 0 to 2 percent
Blanchester sitt loam______________ " ________ 1, 538 . 6 slopes______ . ______________ T ______ 192 4
Brookston silty elay loam._ __________________ 8, 833 3.4 || Kendallville loam, 2 to 6 percent slopes__ _____ 155 M
Caseo loam, 2 to 6 percent slopes, maderately Kendallville loam, 6 to 12 percent slopes, mod-
eroded_.._________..____________________ 70 Q)] erately evoded____________________________ 239 @)
Casco loam, 6 to 12 percent slopes, moderately Kings siity elay loam, thick surface variant__ .. 222 {1
eroded._________________________________ 305 .1 | Lanier sandy loam______________..__________ 199 Q]
complex, 12 to 18 pereent Miamian clay loam, 2 to 6 pereent slopes, se-
siopes, moderately eroded__________________ 421 .2 verely eroded _ . _________________________ 270 .1
Cineinnati =ilt loam, 2 to 6 percent slopes______ 815 .8 || Miamian clay loam, 6 to 12 percent slopes, sc-
Cincinnati siit loam, 2 to 6 percent slopes, mod- vorelyeroded.___________.... "~ _____ 1, 570 .6
erately eroded ... " ________ . ____ 909 . 3 i Miamian-Hennepin silt loams, 12 to 18 percent
Cineirnati silt loam, 6 to 12 percent slopes, slopes, moderately eroded .. . ___________ 3, 030 1.2
moderately eroded_. . __._________.________ 2, 431 .9 || Miamian-Russell silt loams, 6 to 12 percent
Clermont silbloam___ ... ___________________ 18, 276 7.0 slopes, moderately eroded__________________ 9,212 3.5
Crider silt Joam, 2 to 6 pereent slopes_______ .. 333 S Maele . 71 (1
Cutand filland________________________ ___ 510 "2 || Ockley silt loam, 0 to 2 percent slopes..____.__ 769 .3
Dana silt loam, 0 to 2 percent slopas._.________ 260 .1 || Ockley silt loam, 2 to 6 percent slopes_________ 1, 167 .4
Dansa siit loam, 2 to 6 percent slopes.________ 7, 135 2.7 || Ockley silt loam, 2 to 6 percent slopes, moder-
Eden complex, 2 to 6 percent slopes, moderately atelyeroded__ .. . _________.___ 162 (1
eroded___________  _________.___________ 144 )] Parke =ilt loam, 2 to 6 percent slopes________._ 224 {1
LEden complex, 6 to 12 percent slopes, moder- Parke silt loam, 6 to 18 percent slopes, moder-
ately eroded____._____________ " __________ 512 L2 ately eroded . __ . ________________..__.__ 183 Q)]
Fden complex, 12 to 18 percent slopes, mod- Patton silt loam, silted______________________ 1,011 S
erately eroded ___________________________ 1,230 .5 || Patton silty elay loam_______________________ 3, 955 2.3
Eden complex, 18 to 25 percent slopes, moder- Plattville silt loam, 1 to 6 percent slopes_ . __ 247 (M
ately eroded - _______.____________________ 748 -3 || Princeton fine sandy loam, 2 to 6 percent slopes__ 223 N
IEden complex, 25 ta 35 percent slopes, moder- Princeton fine sandy loam, 6 to 12 percent
atalyeroded____.___~  _____________.. _ 2, 022 .8 slopes, moderately croded . _________ 83 e
Pelloam_______._. _ __________.__. 639 . 2 || Ragsdale silty clay loara ... _________ 51 (M
Fairmount-Eder flaggy silty clay loams, 12 to 25 Rairsboroe silt loam, 0 to 2 pereent slopes.___ . 160 (M
percent slopes, moderately eroded_ _________ 133 €} Rainsboro silt loam, 2 to 6 percent slopes.._ . __ 198 {5
Fairmount-Eden flaggy silty clay loams, 25 to Reesville silt loam . __________________.___ 130 &)
50 percent slopes, moderately eroded________ 3, 892 1.3 ) Riverwash._ . _________________________ a8 O]
Fineastle silt loam, 0 to 2 percent slopes_______| 13, 104 5 0 || Rodman and Casco gravelly loams, 18 to 25
Fineastle silt loam, 2 to 6 percent slopes_______ 1, 563 .6 percent slopes, moderately eroded . _______ __ 1, 377 .5
Fox loam, 0 to 2 percent slopes__. ____________ 2, 749 L1} Rossloam__ . ___________________._________ 3, 598 i4
Fox loam, 2 to 6 percent slopes_____._________ 2, 379 .9 || Rossmoyne silt loam, 0 to 2 percent slopes_____ 4, 066 1.6
Fox loam, 2 to 6 percent slopes, moderately Rossmoyne silt loam, 2 to 6 percent slopes____. 15, 900 61
eroded_ _______________________________._ 1, 118 -4 I Rossmoyne silt loam, 2 to 6 percent slopes,
Fox loam, 6 to 12 pereent slopes, moderately moderately eroded ___ _____________________ 10, 742 4.1
eroded______ . ___________________._______ 1, 504 .6 || Rossmoyne silt loam, 6 to 12 percent slopes,
Fox-Casco complex, 12 to 18 percent slopes, moderately eroded________________________ 3, 221 1.2
moderately eroded__ .. ___________________ 493 .2 1| Rogsmoyne silty clay loam, 2 {0 6 percent
Genesce fine sandy loam_ _______.___________ 4,515 1.7 slopes, soverely eroded_ __ . _______________ 347 .1
Genesee loam_____ _________________________ 4,612 1.8 || Rossmoyne siliy clay loam, 6 to 12 percent
Gravel pits.____________________________.___ 495 .2 slopes, severely eroded_____________.______ 479 .2
Hennepin silt loam, 25 to 35 percent slopes____| 1, 933 . 7 || Russell-Miamian sili loams, 0 to 2 percent
Hennepin silt loam, 25 to 33 pereent slopes, slopes.____ . ____ . _.__ 442 .2
moderately eroded._______________________ 2, 041 . & || Russell-Miamian silt loams, 2 to 6 pereent
Hennepin-Miamian silt loams, 18 to 25 percent slopes__ . ______ .. ______ 16, 384 6. 3
slopes.__ . ________.________ . __________ 244} &) Ruggell-Miamian silt loams, 2 to 6 percent
Hennepin-Miamian silt loams, 18 to 25 pereent slopes, moderately eroded . ________. 16, 936 6. 5
slopes, moderately eroded___._________. 1, 654 .6 || Shoals silt loam __ .. ____________. 421 .2
Hennepin-Miamian eomplex, 12 to 18 percent Sloan silty elay loam.______________________ 286 .1
slopes, severely eroded_ . __________ 399 -2 || Uniontown silt loam, 1 to 6 percent slopes_____ 333 .1
Hershaw silt loam, 1 to 4 percent slopes_______| 1, 012 .4 || Warsaw loam, 0 to 2 pergent slopes_______.___ 1, 081 L4
Hickory silt loam, 2 to 6 percent slopes, moder- Wargaw loam, 2 to 6 percent slopes._____._____ 217 O]
ately eroded___ . _________________________ 146 Ie)] Wea silt loam, 0 to 2 percent slopes___________ 612 .2
Hickory silt loam, 6 to 2 percent slopes, mod- Williamsburg silt loam, 0 to 2 pereent slopes__ _ 156 )]
erately croded ___________________________ 2, 902 1.1 || Williamsburg silt Ioam, 2 to 6 percent slopes___ 529 .2
Hickory silt loam, 12 to 18 percent slopes, mod- Williamsburg silt loam, 6 to 12 percent slopes,
3,725 14 moderately eroded.___ . ________ 166 {1

erately eroded________________________ ___
See footnote at end of table.
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TABLE 8.—dApprozimale acreage and proportionate extent of the soils—Continued
Soil Area Extent Soil Area | Extent
Acres Pereent Acres Percent
‘Wynn silt loam, 2 to 6 percent slopes_._______ 1,434 .5 | Xenia silt loam, 2 to 6 percent slopes, moder-
Wynn silt loam, 2 fo 6 percent slopes, moderately ately eroded_ _________ . _________________ 1, 537 .6
eroded . 5, 334 2.0 Highway rights-of-way.__________.._____ 443 .2
Wynn silt loam, 6 to 12 pereent slopes, moder- Water areas 3 to 40 acres in size, and
ately eroded _ .. .. _________._________._ - 3, 611 1.4 streams less than 1g mile wide__________ 1, 538 .6
Wynn silt loam, 6 to 12 pereent slopes, severely Boils less than 0.1 of 1 percent each of the
eroded . _ _ . e 608 .2 GOMNEY e 1.7
Xenia silt loam, ¢ to 2 percent slopes_ ________ 2, 807 L1
Xenia silt loam, 2 to § percent slopes. . _____ 13, 854 a3 Total e __ 261, 120 i00, ¢

1 Less than 0.1 of 1 percent of the county.

A general description of each soil series is given, and
this is followed by brief descriptions of the mapping units
in that series. For full information on any one mapping
unit, it is necessary to read the description of the soil se-
ries as well as the description of the mapping unit. Un-
less otherwise noted, each soil in the series has character-
istics similar to those mentioned in the series description.

Each series description includes two descriptions of the
same typical profile of a soil of the series. The first is a
brief description in paragraph form that many readers
will find gives as much information as they need. The sec-
ond is a longer, more detailed description that soil
scientists, engineers, and others can use as a basis for
technical interpretations.

Colors, which are described by the Munsell system, are
for moist soil unless otherwise indicated. “Light colored”
or “dark colored” refers to the color of the surface layer.
Surface layers having a color value of 3 or less (Munsell
notation) are commonly referred to as dark colored. A
eolor value of 4 or more denotes a light-colored soil; ex-
ample 10YR 4/2.

Tllinoian-age and Wisconsin-age glacial till plains and
other geologic terms used in the descriptions are explained
in the sections “Formation and Classification of the Seils”
and “(yeology.”

Terms nsed in the technical deseriptions are defined in
the Soil Survey Manmal (73). Some of the terms are de-
scribed in the Glossary at the back of this survey.

Abscota Series, Calcareous Variant

The Abscota series, calcareous variant, consists of well-
drained, dark-colored, sandy soils that are subject to flood-
ing. These soils are nearly level and are generally between
well-drained Ross or Genesee goils on the flood plains and
the Warsaw or Fox soils on adjacent terraces.

A typical profile has a dark-colored sandy surface layer
about 12 inches thick. Brown sand extends from a depth
of 12 to 42 inches. The next layer is brown well-sorted
sand and gravel.

Soils of the Abscota series, caleareous variant, have
rapid permeability and a moderately deep to deep root
zone. The available moisture capacity is low within the
root zone. Reaction is moderately alkaline throughout.

These soils have been used for general farm crops. Areas
in the Miami Conservanecy District are rapidly being con-
verted from farming to community development.

Representative profile of Abscota sand, ecalcareous
variant (NW14 sec. 32. T, 2 N, R. 5 K., Franklin
Township) :

A—0 to 12 inches, very dark grayish-brown (10YR 3/2})
coarse sand; weak, coarse, granular struciure part-
ing easily to single grain; loose; many roots; moder-
ately alkaline; calcareous; abrupt, smooth boundary.

(1—12 fo 42 inches, brown (10YR 5/3) coarse sand; massive
{single grain) ; loose; common roots; coarse skeleton
10 percent; moderately alkaline, caleareous; gradual,
smooth boundary.

(12—42 to 60 inches, brown (10YR 5/3) sand and gravel; well
sorted ; massive {single grain) ; loose; eontaing many
shells, common strata of shells 6 to 12 inches thick;
moderately alkaline, caleareous.

'Phe A horizon ranges from very dark grayish brown {10YR
3/2) to black {10YR 2/1) or very dark gray (10¥R 3/1) but
is dominantly very dark grayish brown. It rangeg from loamy
sand to coarse sand. It most commoenly is 12 inches thick but
ranges from 10 to 18 inches in thickness. The A horizon is
thinner in areas where the O horizon contains a stratum of
gravel near the surface. It is thicker in areas where the under-
lying material iz sand. The thickness of the A horizon commonly
ranges from 10 to 18 inches within a horizontal distance of 100
feet.

Apparently there has been litfle if any clay movement in
Ahscota goils. Clay films have not been observed on the sand
grains. Some organic staining extends 2 to 3 inches into the C
horizon, but normally the boundary between the A and C
horizons is abrupt.

Many roots occur in the A horizon, and numerous fine roots
penetrate the upper 6 to 12 inches of the C horizon. A few
fine roots occur as deep as 42 inches.

‘Soils of the Abscota series, ealeareous variant, are coarser
fextured and darker colored than Genesee soils. They are
eoarser textured than Ross goils, though not so coarse textured
or so shallow as Lanier soils, All of these soils are on flood
plains.

Soils of the Abscota variant in this county are calcareous
throughout, but Absecota soils elsewhere are not. For this rea-
son, the series iz correlated as a calcareous variani in this
county.

Abscota sand, caleareous variant (AbA}.—This nearty
level soil occurs along the Miami River and along Twin
Creek and the lower part of Clear Creek in Franklin
Township. Tt is droughty in summer, and it may be flooded
during moderate and severe floods. 1t was more subject to
flooding before the Miami Conservancy District con-
structed flood control structures after the flood In 1913,
but since then most of the acreage along the Miami River
has not been flooded. Some areas of this soil along Twin
Creek still are flooded occasionally.

Included with this soil in mapping are small areas of
Genesee fine sandy loam, Ross loam, and Warsaw loam.
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The (Genesee fine sandy loam occupies abandoned stream
channels that cross areas of this mapping unit, or small,
irregular areas along the present stream channel.

The hazard of flooding is the main limitation for farm
or 1"3onfm'm use. {Capability unit 1lw—2; woodland group
20l

Alford Series

The Alford series consists of deep, well-drained soils
that formed partly in loess and partly in glacial till of
Illinoian age. These soils have a silty mantle more than 40
inches thick. They are nearly level to gently sloping and
cccur on uplands in Wayne Township, north of Caesar
Creek, east of the Little Miami River, and south of the
Wisconsin-age terminal moraine.

A typical Alford soil has a dark-brown silt loam plow
layer and a dark yellowish-brown subsurface layer that
together are 12 inches thick. The subsoil is yellowish-
brown silty clay loam to a depth of 53 inches. Below this,
and extending to a depth of 95 Inches, the subsoil is
yellowish-brown clay loam. The underlying material is
weathered, massive glacial till.

The permeability of the Alford soils is moderate from
the surface to the top of the underlying glacial till and is
moderately slow o slow in the till. The root zone is deep
and mostly strongly acid. The available moisture capacity
ig high.

Alford soils are used mostly for general farming. The
main crops are corn, soybeans, wheat, and meadow mix-
tures of legumes and grasses.

Representative profile of Alford silt loam (about 2.75
miles south-sontheast of Waynesville, 100 yards west of
O’Neall Road, and 100 yards north of Sales Road):

Ap—0 to 8 inches, dark-brown (10YR 4/3) =ilf loam; weak,
fine and medinm, granular structure ; friable ; common
roots; neutral; abrupt, smooth boundary.

A28 to 12 inches, dark yellowish-brown (10YR 4/4) silt
loam ; weak, fine and medium, subangular blocky struc-
ture; friable; slightly acid: clear, wavy boundary.

B2it—-12 to 28 inches, yellowish-brown (10YR 5/4) silty clay
clay loam; moderate, medinm, subangular blocky
strueture; firm; very strongly acid; gradual, wavy
boundary.

B22t—23 to 53 inches, yellowish-brown (10YR 5/4) light silty
clay loam ; moderate, medium and coarse, subangular
blocky structure; firm; light yellowish-brown (10YR
6/4), thin, patehy clay films; strongly aecid; clear,
wavy boundary.

ITB8—53 to 95 inches, yellowish-brown {10YR 5/4) clay loam;
magsive; firm; some clay films in root channels as
deep as 75 inches; medium acid in upper part bat
grades to neuntral in the lower part; graduwal, wavy
lower boundary.

IIC—95 to 120 inches, yellowish-brown {10YR 5/4) clay loam;
massive; moderately alkaline; calecarecus; Illinoian
glacial till,

The loess ranges from 48 to T2 inches in thickness. The Bt
herizon tanges from very strongly acid to medinm acid. In
thig county the Aiford szoils have a thicker solum and a thicker
IIB3 horizon than ig 4ypical for the geries. The 11B3 horizon is
medium acid te slightly acid in the upper part and gradually
grades o nentral in the lower part. The IIC horizon is newtral
to moderately alkaline, It is dominantly clay loam, bit in places
is leam.

Alford soils are well-drained members of a drainage sequence
that includes the somewhat poorly drained Iva seils. Alford
soils have a thicker silt mantle than the nearby Cincinnati

69

and Rossmoyne soils. Carbonates in Alford soils are deeper
than in Birkbeck =soils and the material more strongly
weathered.

Alford silt loam, till substratum, 1 fo 4 percent
slopes (AfB).~—This soil oceurs on uplands. Included in
areas mapped as this soil are small areas of somewhat
poorly drained Iva soils in narrow drainageways. Also
meluded, where the silt mantle is thin, are small areas
of Cinecinnati soils,

Surface runoff is medium to rapid, and erosion is a mod-
erate hazard in cultivated areas on long slopes. This soil
has few limitations for many nonfarm uses. (Capability
unit ITe-1; woodland group 1ol)

Algiers Series

The Algiers geries consists of deep, somewhat poorly
drained soils on flood plains and alluvial fans. These soils
are made up of light-colored soil material that overlies a
contrasting dark-colored buried soil within a depth of
40 inches. In this county the dark-colored buried soil is
mostly in the Sloan series, but some Patton soils oceur.
Algiers soils are mostly on flood plains along the larger
streams in the county.

A typical Algiers soil has a dark grayish-brown silt
loam surface layer about 24 inches thick. It is underlain
by silty clay loam that is black to a depth of 36 inches and
dark gray to 42 inches. The next layer is mottled, dark-
brown, firm silty clay loam.

The Algiers soils have a seasonally high water table
and are subject to flooding. Internal water moves moder-
ately slow. The root zone is mostly deep when the water
table is low. The root zone is neutral in reaction. These
soils have a high available meisture capacity.

Algiers soils are used for crops in drained areas and for
trees and pasture in undrained areas,

Representative profile of Algiers silt loam (about 2
miles southwest of Corwin, 100 yards east of Corwin Road,
and 50 yards north of Middletown XRoad, Wayne

Township) :

A1—0 to 24 inches, dark grayish-brown (10YR 4/2) gilt loam;
weals, fine, granular giructure; friable; many roois;
neutral ; abrupt, smooth boundary.

JTA1b—24 to 86 inches, black (10¥YR 2/1) gilty clay loam;
moderate, medium and fine, subangular blocky struc-
fure; firm; common roots; neutral; clear, smooth
boundary.

IIB2bg—36 to 42 incheg, dark-gray (10YR 4/1} silty clay leam
that has commen, medium, faint meottles of brown
(10YR 5/8), yvellowish brown (3I0YR 5/4), and dark
brown (10YR 4/3) ; weak, coarse, subangular blocky
structure; firm; few roofs; neutral; clear, smooth
boundary.

11C—42 to 60 inches, dark-brown (10YR 3/3) silty ciay loam
that has many, medinm, faint mottles of yellowish
brown (10YR 5/4) and dark gray (106YR 4/1) ; weak,
coarge, subangular blocky structure; firm; neutral.

The Al horizon is dominantly dark grayish brown {(10YR
4/2) but ranges to dark gray (10YR 4/1). It is dominanily silt
loam, but in some areas along the Little Miami River it is
loam, The TTA1b horizon of the buried soil ranges from black
{I0YR 2/1) to very dark grayish brown (10YR 3/2). The
lighter colored soil material ranges from 12 to 30 inches in
thickness.

Algiers goils are commonty next to well-drained Genesee goils
on the flood plains, In contrast with Genesee soils, they have
a buried dark-ecciored layer and they are not so well drained.
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Algiers silt loam (Ag).—This nearly level soil occurs
in numerous areas on flood plaing throughout the county.,
The areas are as much as 50 acres in size. In a few areas
light-colored alluvial overwash ocecurs and is up to 42
inches thick. Included with this soil in mapping are small
areas of somewhat poorly drained Shoals soils and small
arcas of dark-colored, very poorly drained Sloan soils.

Surface runoff is slow to ponded. ¥Flooding and seasonal
wetness are the major limitations to the use of this soil
for farm or nonfarm purposes. Areas that are subject to
frequent flooding are better suited to grass or trees than
to row crops. (&a,pabi]ity unit IIw-1; woodland group
2wl)

Avonburg Series

The Avonburg series consists of somewhat poorly
drained soils that formed in glaecial till mantled with silt.
The glacial till 1s of Illinolan age, and the silt mantle is at
least 18 inches thick. The Avonburg soils are nearly level
or gently sloping and are on uplands throughout the
county.

A typical Avonburg soil hag a dark grayish-brown silt
loam plow layer over a brown silt loam subsurface layer
that extends to a depth of 14 inches. The uppermost layers
in the subsoil are motiled pale-brown silty clay loam to a
depth of about 24 inches. They are over a dense, compact
fragipan that extends to a depth of 35 inches and restricts
the downward movement of water and the penetration of
plant roots. Beneath the fragipan are layers of brown silty
clay loam and clay and yellowish-brown clay loam. Weakly
calcareous Illinoian till occurs at a depth of 104 inches.

Avonburg soils have slow permeability in the fragipan
and in the layers beneath it. The root zone has a medium
available mo:sture capacity and is very strongly acid or
extremely acid in areas not limed. A perched water table
generally is high in Avonburg soils during winter and
spring.

Avonburg soils are used primarily for general farming.
Corn and soybeans are the main cultivated crops, but a
large acreage is used for pasture or meadow.

Representative profile of an Avonburg silt loam (about
134 miles northeast of Butlerville and 0.6 mile southeast
of the junction of State Routes 123 and 132, Harlan
Township) :

Ap—0 to 8 inches, dark grayish-brown (10YR 4/2) siit loam;
moederate, medinm, granular structure; friable; many
roots; few, fine and medium, dark-brown concretions;
neutral (limed) ; clear, smooth boundary.

A2—8 to 14 inches, brown (10YR 5/3) silt loam that has many,
fine, faint, pale-brown (I0YR 6/3) and yellowish-
brown (10YR 5/4) motiles; weak, fine, medium, sub-
angular blecky structure ; friable ; common roots ; very
strongly acid; clear, wavy boundary.

Bl1—14 to 18 inches, pale-brown (10YR 6/3) silty clay loam
that has mediizm, faint, yellowish-brown (10YR 5/4
and 5/6) mottles; moderate, medinm and fine, sub-
angular blocky strueture; friable ; common roots ; very
strongly acid; gradual, wavy boundary.

B21tg—18 to 24 inches, pale-brown (10YR 6/3) silty clay loam
that has many, medinm, faint, yellowish-brown (10YE
5/6) mottles; moderate, medium, subangular blocky
strueture; firm; few roots; light-gray (10YR 7/1)
coatings on ped faces; fillings, up to one-eighth inch
thick, between peds, very strongly acid; abrupt, wavy
boundary.

ITBxg—24 to 35 inches, yellowish-brown (10YR 5/6) silty elay
loam ; weak, coarse, prismatic structure parting o

strong, coarse, subangular biocky; firm; few roots;
eray (10YR 6/1) clay films on ped faces; vertical
fillings, 11p {0 one-quarter inch thick, between peds;
very sirongly acid; diffuse, wavy boundary.

1IB22tz—35 to 55 inches, brown (10¥YR 5/3) silty clay loam
that has few, fine, faint, yellowish-brown (10YR 5/4)
mottles ; strong, coarse, subangular blocky structure;
firm; few roots; many iron-manganese concretions;
continnous, thick, gray (10YR 6/1) clay films on ped
faces; very strongly acid; diffuse, wavy boundary.

1IB81-—55 to 69 inches, brown (I0YR 5/3) eiay that has com-
mon, fine, faint, yellowish-brown (10YR 5/4) mottles
and distinet, dark grayish-brown (10YR 4/2) mottles;
strong, coarse, subangular blocky structure that parts
to fine, subangular, blecky ; very firm ; many iron-man-
ganese concretions ; medium aeid ; diffuse boundary.

11B32—69 to 86 inches, dark yellowish-brown (10YR 4/4) clay
loam that has many, fine, distinct, very dark gray
(L0YR 3/1), gray (10YR 5/1) and yellowish-brown
(10YR 53/4) mottles; weak, coarse, prismatic struc-
ture; firm ; many iron-manganese concretions ; slightly
acid in upper part and neufral in lower part; diffuse,
irregunlar boundary.

IIB33—86 to 104 inches, yellowish-brown (10YR 5/4) clay
loam that has many, fine and medium, faint, brown
(10YR 5/3) and dark yellowish-brown (10YR 4/4)
mottles ; structureless (massive) ; firm ; neutral ; grad-
uali, irregular boundary.

IIC—104 inches, yellowish-brown (10YR 5/4) light elay loam
that has a few, fine, fainf, light yellowish-brown
{10YR 6/4) and light-gray (10YR 7/1} mottles; struc-
tureless (massive) ; firm ; weakly calcareous ; Illinoian
till.

The A horizon generally is dark grayish brown (10YR 4/2)
or grayish brown (10YR 5/2). In uncultivated areas there is
a thin, very dark grayish-brown {10YR 3/2) A1l horizon. The
loess mantle is 18 to 48 inches thick. The B horizen, which
developed in loess, ranges from heavy silt loam to gilly clay
loam, The IEB horizon, which developed in tiil, is clay loam,
silty elay loam, or clay. The depth to the fragipan ranges from
about 20 to 32 inches. The depth to caleareous till is generally
70 to 110 inches. The till ranges from loam to clay but is typi-
eally clay leam. The upper part of the B horizon is very strong-
1y acid fo extremely acid.

The pH begins to increase at the top of the fragipan, which
commoniy coincides with the contact of the loess manile and
the weathered %ill. The reaction normally is medinm aecid to
neutral at a depth of 60 inches. It is neutral and ealcareouns
between depths of 70 and 120 inches.

The somewhat poorly drained Avonburg soils are members
of a drainage sequence that ineludes the well drained Cincin-
nati soils, the moderately well drained Rossmoyne soils, the
poorty drained Clermeont sofls, and the very poorly drained
Blanchester geils. Avonburg soils have weathered and are acid
to & greater depth than the Fincastle soils, which occupy simi-
1ar positions in areas of Wisconsin-age titl.

Avonburg silt loam, 0 to 2 percent slopes {AVA].——Th}_S
soil occupies upland areas. It has a large total acreage in
the county and occurs in areas of as much as 100 acres or
more. A profile of this soil is described as typical for the
geries, )

This soil commonly is adjacent to wetter Clermont soils,
but normally its convex slope is slightly more sloping,
thongh in most areas slopes are less than 2 percent. In-
cluded with thig soil in mapping are areas of poorly
drained Clermont soils in the more nearly level areas
where ponding may oceur.

Excessive soil moisture is the major limitation to the use
of thig soil for farming. Although this soil is nearly level,
slopes are long and sheet erosion is a hazard in areas left
bare through winter. Runoff generally is slow. Seasonal
wetness and slow permeability are limitations to the use
of this soil for many nonfarm purposes. {Capability unit
ITTw-2; woodland group 2w2)
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Avonburg silt loam, 2 to 6 percent slopes {AvB).—This
soil occurs in numerous areas up to 100 acreg in size. Its
slope is 2 to 4 percent in most places. Included with this
soil are many areas of Avonburg silt loam, 0 to 2 percent
slopes, and some areas of moderately well drained Ross-
moyne soils on the steeper parts of the landscape.

A seasonally high water table is the major limitation to
the use of this soil for farming and many nonfarm pur-
poses. Because this seil may receive rapid runoff from
higher adiacent areas, it is moderately susceptible to ero-
sion. (Capability unit TITw—2; woodland group 2w2)

Avenburg silt loam, 2 to 6 percent slopes, moderately
eroded (AvB2).—This soil occupies irregularly shaped
areas that generally are 25 acres or less in size. These areas
normally occur at the head of drainageways.

This soil has a lighter colored surface layer than the soil
described as typical for the series. Because of erosion the
surface layer generally is thinner than that described as
typical. Tilth is typically poorer than on uneroded Avon-
burg soils. Included in mapping are areas of the wetter
Clermont soils, of Avonburg silt loam, 0 to 2 percent
slopes, and of more sloping Rossmoyne soils in small areas.

Cultivated areas of this soil are subject to sheet and rill
erosion because runoff is rapid. Seasonal wetness, however,
is the dominant limitation fo farming and many nonfarm
purposes. {Capability unit IITw-2; woodland group 2w2)

Birkbeck Series

In the Birkbeck series are moderately well drained soils
that formed in loess. These soils are nearly level and gently
sloping and oceur in upland areas in Massie and Wayne
Townships.

A typical Birkbeck soil, to a depth of 10 inches, is brown
silt loam. Between depths of 10 and 36 inches is the subsoil
of yellowish-brown silty clay loam. Yellowish-brown silt
loam extends to a depth of 60 inches. The lower part of
this layer is caleareous glacial till.

Birkbeck soils have moderate permeability to a depth
of 3 to 4 feet. The underlying glacial till is moderately
slowly permeable. The root zone of these soils is deep and
has a high available moisture capacity. Birkbeck soils are
medimm acid to neutral in the uppermost 3 to 4 feet and
caleareous below,

The Birkbeck soils are used primarily for farming. Corn
and soybeans are the main erops.

Representative profile of Birkbeck silt loam (about 214
miles southeast of Corwin, 50 feet south of Clarkville
Road, and about 2 miles southeast of its intersection with

State Route 73, Wayne Township) :

Ap—0 to 6 inches, brown (10YR 5/3) silt loam ; weak, fine and
medium, subangular blecky structure; friable; many
roois : neutral; clear, smooth boundary.

A28 to 10 inches, brown {10YR 5/8) silt loam that has a few,
fine, faint, light yellowish-brown (10YR 6/4) mottles;
weak, thin, platy structure; friable; many roots;
neutral; clear, wavy boundary.

Bilt-10 to 14 inches, vellowish-brown {10YR 5/4) silty clay
loam that has common, medimwm, faint, brownish-
vellow (10YR 6/6) and very pale brown (10YR T /3)
mottles: moderate, medium, subangular blocky
structure: firm; common roots; very patchy, dark
grayish-brown (10YR 4/2) clay films on ped faces;
neutral; gradual, wavy boundary.

B2t—14 to 26 inches, vellowish-brown (10YR 5/4) silty clay
loam; strong, medinm, subangular blocky structure;
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firm ; eommon rects; continuous, thin, brown {(10YR
5/3) clay films on ped faces; neutral ; gradual, wavy
boundary.

B3t--26 to 36 inches, yellowish-brown (10YR 5/4) ILight silty
clay Ioam that has a few, fine, faint, grayish-brown
(10YR 5/2) mottles; weak, medinm, subangular
blocky structure; friable; few roots; few, thin, dis-
continuous clay films on ped faces; neutral; gradusal,
wavy boundary.

C1—36 to 45 inches, yellowish-brown (10YR 5/4) silt loam;
massive; friable; a few small fragments of shells;
moderately alkaline; calearcous; gradual, irregular
boundary.

IIC2—45 to 60 inches, vellowish-brown (10YR 5/6) silt loam;
massive; friable; coarse skeleton and sand increase
graduaaliy between 40 and 60 inches ; moderately alka-
line; calcareous.

The solum ranges from 24 to 42 inches in thickness. Within
short horizontal distances, the loess varies in thickness. The

Ap horizon is dominantly brown (10YR 5/3) to dark grayish

bhrown (10YR 4/2). The Blt and B2t herizons range from

medium acid to neutral. The B3t horizon is neutral, and the

(! horizen is neutral to moderately alkaline. It is generally

caleareous. The 1 horizon is only 6 to 12 inches thick in some

areas. It overles medium-textured, calcareous Wisconsin till,

Birkbeck soils are moderately well drained members of a
drainage sequence of soils that includes the somewhat poorly
drained Reesville soils and the very poorly drained Ragsdale
goils. Birkbeck soils are similar to Xenia scils but formed
entirely in loess, and the Xenia soils formed partly in the
underlying glacial till. Birkbeck soils are not so deeply leached
or s0 strongly weathered ag are the moderately well drained

Rossmoyne soils.

.Birkheck silt loam, 1 to 4 percent slopes (BbB)—This
soil occupies irregularly shaped areas less than 50 acres in
size. Where the soil is nearly level, it generally is on ridge-
tops and is in areas less than 25 acres in size. Small areas,
generally of less than 10 acres, are scattered throughout
the northern and western parts of the county in the area of
Wisconsin glaciation. Included with this seil in mapping
are small areas of moderately eroded Birkbeck soils. Also
included are small areas of Xenia silf. loam and small arcas
of dark-colored, moderately well drained Dana soils.

Where it is nearly level, this soil has few limitations to
nse for farming, though erosion is a moderate hazard in
most places. The moderately slow permeability in the sub-
stratum is a Himitation for some nonfarm uses, (Capability
unit ITe—1; woodland group 1ol)

Blanchester Series

Soils in the Blanchester series are nearly level or de-
pressional, deep, and poorly drained. They oceur in upland
areas in the southern and eastern parts of the county.
These goils formed partly in loess and partly in the under-
lying glacial till of Tlinoian age.

A typical Blanchester soil has a dark-gray silt loam
surface layer about 8 inches thick. The subsoil, to a depth
of 18 inches, is dark-gray and gray silty clay loam. Tt is
sticky, grayish-brown silty clay loam between depths of
18 and 50 inches. This sticky material is mottled with yel-
lowish brown and various shades of gray. Beneath it is
mottled, firm clay Joam. At a depth of about 98 inches is
firm, calcareous glacial till. Crayfish burrows are common
in thisseil to a depth of 6 to 8 feet.

Blanchester soils have a seasonally high water table for
long periods. Water moves slowly in the soil. The root zone
is strongly acid. In summer it is deep in drained areas.
These soils have a high available moisture capacity.
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Drained areas of Blanchester scils are used for com-
monly grown field crops.

Representative profile of Blanchester silt loam (about
1.6 miles southeast of Windsor, 100 feet east of the Ross-
Lever Road, 1 mile south of State Route 28, Harlan Town-
ship) :

Ap—0 to 8 inches, dark-gray (10YR 4/1) silt loam ; moderate,
medinm and fine, granular structure; friable; many
roots; slightly acid; clear, smooth boundary.

Blg—8 to 13 inches, dark-gray (10YR 4/1) silty clay loam that
hag few, fine, faint, yellowish-brown (10YR 5/4) and
grayish-brown (10YR 5/2) mottles: moderate, me-
dium and fine, subangular blocky siructure; firm;
many roots; strongly acid; clear, wavy boundary.

B21tg—13 to 18 inches, gray {10YR 5/1) silty clay loam that
has ecommeon, fine and medinm, grayish-hrown (10YR
53/2) and yellowish-brown (10YR 5/4) moitles; mod-
erate, medium and fine, subangular blocky structure;
firm; common roots; thin patchy clay films on ped
Taces; very strongly acid; diffuse, wavy boundary.

B22tg—18 te 50 inches, grayish-brown (10YR 5/2) silty clay
loam that has many, medium, distinet, light-gray
(10YR 6/1), gray (10YR 5/1), and dark-gray (10YRR
4/1) mottles and a few, fine, distinet, yellowish-brown
(10YR 5/4, 5/8) motiles; moderate, medium, sub-
angular blocky structure; firm; few roots ; continuous
elay films on ped faces; numerous iron-manganese
concretions; strongly acid; gradual, wavy boundary.

IIB23tg—30 to 74 inches, light brownish-gray (10YR 8/2) clay
loam that bas many, medinm and fine, faint and dis-
tinct, light-gray (10YR 8/1), gray (10YR 5/1), dark-
gray (10YR 4/1), yellowish-brown (10YR 5/4) and
brownish-yellow (10YR 6/68) mottles; moderate,
coarse, subangnlar blocky structure; firm ; few roots;
numerous iron-manganese coneretions; continuous
clay films on ped faces: medium acid in upper part
and slightly acid in lower part; diffase, irregular
houndary,

T4 to 98 inches, yellowish-brown (10YR 5/4) clay loam
that has many, mediuvm, faint and distinet, light-gray
(10YR 6/1), gray (N 5/0), and yellowish-brown
{(10YR 5/6, 5/8) mottles; weak, coarse, prismatic
structure in upper part and massive in lower part;
firm; few rcots; numerous iron-manganese concre-
tions; dark-gray (10YR 4/1) silty clay ioam fillings,
up to 1% inches in diameter, in crayfish burrows and
root channels; neutral; gradunal, irregular boundary.

IIC—H8 to 110 inches, light yellowish-brown (10YR 6/4) clay
loam that has many, medinm, distinct, light brownish-
gray (10YR 6/2), grayish-brown (10YR 5/2) and
yellowish-brown (10YR 4/4) mottles; massive; firm;
no roots; moderately alkaline; caleareous; Dlineian
£111.

The Ap horizen is dominantly dark gray (10YR 4/1) but is
very dark grayish brown (10YR 3/2) in some places. The upper
B2t horizons are dominantly silty clay loam, but they range
to =ilty clay or clay. The lower IIB borizon, which developed
in till, is dominantly clay loam or clay, but it is silty clay
loam or silty clay in some places. The solum ranges from 7 to
12 feet in thickness, but it is 7 to 9 feet thick in most places.
The unweathered ¢ill ig typically clay loam, but it ranges from
loam to clay. The till commonly containg a large amount of
shale and limestone fragments that were derived from the
local Ordovician hedrock. Tn some places, calcareous till does
not oceur and the solum lies directly on the unweathered bed-
rock at a depth of 7 to 12 feet or more. Colors in the solum
and the till are chiefly in a hue of 10YR, but in layers that have
a high content of bedrock, the hue may be 2.5Y.

The Blanehester soits are poorly drained members of a drain-
age sequence that inclndes the well drained Cincinnati soils,
the moderately well drained Rossmoyne soils, the somewhat
poorly drained Avonburg soils, and the poorly drained Cier-
mont soils. Blanchester soils lack the fragipan that oecurs in
Avonburg and Rossmoyne soils. The surface layer of Blan-
chester soils is darker than that of the nearby poorly drained
Clermont soils,

IIB3

Blanchester silt loam {Bc).—This soil occupies irregu-
larly shaped areas that range from a few acres to as much
as 200 to 300 acres in size. It i3 nearly level or depressional
and ocecurs in the uplands, at the head of drainageways,
and in the channels of shallow drainageways. Included
with this soil in mapping are small areas of nearly level
Clermont soils and of Sloan, Algiers, or Fel soils along
drainageways.

Surface runoff is slow to ponded. A seasonally high
water table is the major limitation to the use of this soil for
farm and many nonfarm purposes. (Capability unit TTw-
3; woodland group 2wl)

Brookston Series

This series consists of dark-colored soils that are very
poorly drained. The upper part of these soils formed in
silty material, and the lower part formed in loamy glacial
till of Wisconsin age. These soils are nearly level or depres-
sional and occur on glacial till plains. )

A typical Brookston soil has a very dark gray silty clay
Joam surface layer and subsurface layer that together are
about 12 inches thick. In the subsoil, the layers are silty
clay loam and, in descending order, are very dark grayish
brown, dark grayish brown, brown, and grayish brown.
The subsoil iz mottled with brown or yellowish brown
throughout. Below a depth of 40 inches is Hght hrownish-
gray, calcareous loam glaecial till that restricts the move-
ment of water and the penetration of plant roots.

Brookston soils have moderate permeability above the
glacial ti]l substratum. The glacial till is moderately slowly
permeable. These soils have high organic-matter content
and a high available moisture capacity. Unless the soils
are drained, the water table is seasonally high. Brookston
soils are neutral in their root zone.

_ Most areas of Brookston soils are used for general farm-
ing. Corn is the dominant crop, but soybeans, wheat, and
meadows of lepuime-grass mixtures are also commen.

Representative profile of Brookston silty clay loam (2
miles northeast of Lebanon, 100 feet northwest of the inter-
section of U.S. Highway No. 42 and Liberty Keuter Road,
Turtle Creel Township) :

Ap—0 to 8 inches, very dark gray (10YR 8/1) silty clay loam;
moderate, medium and fine, subangular blocky strue-
ture; friable; many roots; neutral; clear, smooth
boundary,

Al—8 {0 12 inches, very dark gray (10YRR 3/1) silty clay loam
that has few, fine, distinct, brown (10YR 4/3) and dark
vellowish-brown (10YR 4/4) mottles; moderate, fine
and mediam, subangular blocky structure; friable ;
common roots; neutral; clear, wavy boundary.

B1ig—12 to 16 inehes, very dark grayish-brown (10YR 3/2)
silty clay loam that has few, fine, distinet, brown
(10YR 4/3) and dark yellowigh-brown (10YR 4/4)
mottles ; moderate, fine and medium, subangular blocky
structure ; firm ; common roots ; thin, continuous, dark-
gray {10YR 4/1) clay films on ped faces; neutral;
gradual, wavy boundary.

B21ig—16 to 27 inches, dark grayish-brown (10YR 4/2) silty
clay loam that kas common, fine, distinct, brown (10YR
5/3) mottles; moderate, medizvm, subangular blocky
structure; firm; common roots; continuous, thin,
dark-gray (10YR 4/1) clay films on ped faces and fill-
ing reot channels and wormholes; neutral; gradual,
wavy boundary.

B22tg—27 to 34 inches, brown (10YR 5/3) siliy clay loam that
has common, fine, faint, yellowish-brown (10YR 5/4)
and dark yellowish-brown (10YR 4/4) mottles and
many, fine, distinct, gray (10YR 5/1 and 6/1) mottles;
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moderate, medinm, subangular blocky structure; firm;
few roots; continunous grayish-brown (10YR 5/2) clay
films ; neutral; clear, wavy boundary.

TIB3tg—34 to 40 inches, grayish-brown (2.5Y 5/2) clay loam
that has many, fine and medium, distinct, brown
(10YR 4/3) and gray (10¥YR 5/1) mottles; weak,
medium and coarse, subangular blocky structure;
firm; few, thin, patehy, grayish-brown {10YR 53/2)
clay films; neutral; gradual, wavy boundary.

IIC—40 to 66 inches, light brownish-gray (2.5Y 6/2) loam
that has eommon, medium and coarse, distinct, dark
vellowish-brown (10YR 4/4), light olive-brown {2.5Y
5/4), and brown {10¥YR 5/3) mottles; structureless
{(massive) ; firm; caleareous till

The dark-colored upper borizons range from 10 to 18 inches
in thickness. The lowest B horizon, which formed in till, is
silty clay loam or ciay loam. Thig horizon eommonly containg
small igneous pebbles. The loess mantle ranges from 18 to 40
incheg in thickness, but its average thickness is about 30 inches.
The G horizon is loam or clay loam, The A and B horizons are
glightly acid to neutral. Depth to ealcareous till ranges from 36
to 50 inches but is 40 to 48 inches in most places. The € horizon
is neutral or calcareous.

The Brookston soils in thig county are finer textured than
Brookston soils elsewhere. The Brookston goils are very poorly
drained members of two drainage sequenhces. One includes the
well drained Miamian soils, and the other includes the well
drained Russell soils, the moderately well drained Kenia soils,
and the somewhat poorly drained Fincastle soils. The Brook-
ston soils are dark colored, and all other membezs of these
drainage sequences are light colored.

Brookston silty c¢lay loam (8r).—This dark-colored,
very poorly drained soil is level or slightly depressional. It
ocenrs in upland areas throughout the northern and west-
ern parts of the county. The size and shape of the areas
vary widely. Areas are long and narrow but only 2 to 5
acres in size in depressions and are irregularly shaped and
100 acres or more n other places. )

Included with this soil in mapping, along intermittent
waterways and at the base of slopes, are soils covered with
overwash of lighter colored silt loam. This overwash is
mixed into the soils by cultivation and does not greatly
affect soil managemeni. Overwashed areas are small and
make up less than 5 percent of the area mapped. Included
in some of the larger areas of Brookston silty elay loam
ave slight rises of lighter colored, somewhat poorly drained
Tinecastle soils, typleally in areas of less than 2 acres. These
included areas also make up less than 5 percent of the area
mapped. In small level areas bedrock is at a depth of 38
to 42 inches.

Surface runoff is slow to ponded on this soil. Limitations
to use are a seasonally high water table and excessive soil
moisture. In drained areas, however, this soil is well snited
to the field crops commonly grown in the county. {Capa-
bility unit ITw-3; woodland gronp 2w1)

Casco Series

Soils in the Casco series are well drained and typically
shallow to limy sand and gravel. These soils are in areas
that parallel the larger drainageways in the county and
are in a hilly area in Union and Turtle Creek Townships.
They formed in loamy glacial outwash materials that over-
lie the sand and gravel.

A typical profile of a Casco soil has a dark grayish-
brown loam surface layer about 8 inches thick. The sub-
surface Iayer is yellowish-brown loam. These uppermost
layers are friable and easy to till. At a depth of 11 inches
is a subsoil of firm dark-brown elay loam. A thin layer

of yellowish-brown gravelly sandy loam occurs below the
subsoil, and stratified sand and gravel is at a depth of
about 2 feet. These lower layers are calcareous.

The Casco soils have moderate permeability and a low
available moisture capacity. These soils are droughty and
have a shallow roof zone in most places becaunse root
growth is restricted by the calcareous sand and gravel.
Casco soils are slightly acid to neutral above the limy sand
and gravel.

Casco soils are not well suited to cultivated crops, be-
cause they are droughty. They are mostly used for small
erains and for pasture and hay crops. Pollution to under-
ground water supplies is a hazard if Casco soils are used
for disposing of sewage eflluent or solid waste.

A typical profile of a Casco loam (about 1 mile north-
east of Harveysburg, 50 feet west of Harveysburg Road,
and 500 feet south of ifs intersection with Canbytown
Road} :

Ap— 0 to 8 inches, dark grayish-brown (10YR 4/2) loam ; weak,
medium, granular stracture; friable; many roots;
neutral; clear, smooth boundary.

A28 to 11 inches, yellowish-brown (10YR 5/4) loam; weals,
coarse, subangular blocky strueture; friable; common
roots; neutral ; clear, smooth boundary.

B2t—11 to 18 inches, dark-brown (7.5YR 4/4) clay loam;
moderate, medinm and coarse, subangular blocky
structure ; firm; common roots; continuous clay films
on ped faces; sHehtly acid in the upper part, neutral
in the lower part; clear, wavy boundary.

01—18 to 24 inches, yellowish-brown (10YR 5/4) gravelly
sandy loam ; massive (single grain) ; loose; no roots;
estimated 25 to 50 percent coarse fragments; moder-
ately alkaline; calcareous.

(224 to 60 inches, yellowish-brown (10YR 5/4) and brown
(10YR 5/3) stratified sand and gravel ; loose ; moder-
ately alkaline; calcareous.

The A horizon is dominantly loam, but it ranges to silt leam.
Tn gome undisturbed areas, there is an Al horizon 1 to 3 inches
thick that is very dark grayish brown (10XR 3/2) in some
places. The A horizon ranges from 6 to 12 inches in thickness.
In some ecultivated areas, the A2 horizon does not oceur,
because it has been mixed into the Ap horizon,

The B2t horizon has & hue of 7.5YR or 5YR. This horizon
iz dominantly clay loam, but it ranges to sandy clay loam or
¢lay in some places. In some places there are Bt horizons
having thin layers that are as much as 40 percent clay. The
solum ranges from 12 to 20 incheg in thickness.

The A2 horizon and the upper part of the B2t horizon range
from medium acid to neutral. The B2t horizen fingers into the
ealearepus G horizon for 6 o 12 inches or more in some places.

The O horizon ranges from well-graded, stratified sand and
gravel to a well-graded mixture of sand and gravel. The strata
range from a few inches to several feet in thickness.

The Casco soils have a thinner solum than Fox soils. They
are lighter colored than the Rodman soils, and they have a Bt
horizon that is abgent in Rodman soils.

Casco loam, 2 to 6 percent slopes, moderately evoded
(CcB?).—This soil oecurs in only a few small areas. It
generally is on long narrow margis of terraces and along
the sides of abandoned drainage channels that meander
through the terraces on valley trains. Because slopes are
short, this soil is difficult to manage separately from ad-
jacent, less eroded soils.

Cultivated areas of this mapping unit commonly have a
pavement of sand or gravel on the surface, parlicularly in
a few included severely eroded areas. The severely eroded
areas are indicated on the soil map by a special symbol.
Also ineluded are some areas of Fox loam. The ineluded
Fox soil is less droughty than this Casco soil.
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Droughtiness is the major limitation to the use of this
soil for farming. Limitations to use for homesites and
other nonfarm uses are few. Nearby wells are likely to be
contaminated 1f the soil is used for disposal of septic tank
effluent or solid waste. (Capability unit 1I1s-1, sroodland
group 5£1}

Casco loam, 6 to 12 percent slopes, moderately
eroded (CcC2.—This soil occurs in many places, gen-
erally in areas of less than 20 acres. It oceupies long nar-
row areas on the sloping margins of terraces on valley
trains and along the sides of meander scars that cross these
terraces. It is along the Miami and the Little Miami Rivers
and also is in the Kame area in Union and Turtle Creek
Townships.

Included with this soil in mapping are areas of sandy
Ioam or gravelly loam where erosion has left sand and
gravel on the surface. These included areas normally are
severely eroded, and they are indicated on the map by a
symbol. Also included are areas of dark-colored shaliow
Rodman soils,

This soil is droughty, but the main limitation to use for
crops is a very severe erosion hazard. Slope is a limitation
for some nonfarm uses. Because this soil generally has
short slopes, it commonly is farmed the same way as are
the adjacent soils on the terraces or the dominant soil in
the field where it occurs. (Capability unit TVe-1, wood-
land group 3f1)

Caseo-Rodman complex, 12 to 18 percent slopes, mod-
erately eroded (CdD2).—This mapping unit oceurs in
many areas that normally are less than 25 acres in size.
They are on terrace escarpments and terrace remnants
alone the valley walls of the Miami and Little Miami River
valleys and are also in the Kame area in Union and Turtle
Creek Townships.

The surface layer is loam in most places, but small areas
of sandy or gravelly loam or of clay Icam occur where
erosion 1s severe.

Both Casgco and Rodman soils ocour in most areas of this
complex. Generally the Casco soils are dominant, but the
relative amount of each soil varies from one area to another
and from one part of a mapped area to another part. The
Casco soils generally occupy about 75 percent of the
mapped areas and Rodman soils about 25 percent. A typi-
cal profile of Rodman gravelly loam is deseribed for the
Rodman series. The Rodman goils are darker colored than
the Casco soils,

Runoff from this mapping unit is rapid. The soils are
poorly suited to field crops because they are moderately
steep and droughty. Slope is a major limitation for many
nonfarm uses. (Capability wnit VIe-1; woodland group
311)

Cincinnati Series

The Cincinnati series consists of well-drained soils that
have a fragipan. These soils formed partly in loess and
partly in the underlying glacial till of Illinoian age. They
are gently sloping or sloping and occupy upland areas,
mostly in the sontheastern part of the county.

A typical Cincinnati soil has a thin, very dark grayish-
brown silt loam surface layer about 2 inches thick. Its
brown silt loam subsurface layer extends to a depth of 10
inches. The next layers are yellowish-brown silt loam and

silty clay loam that extend to a depth of 36 inches. The
fragipan is between depths of 86 to 45 inches and consists
of dense, compact, light yellowish-brown loam. It is under-
lain by firm, yellowish-brown clay loam. Calcareons till
oceurs at a depth of about 95 inches,

Cincinnati soils have moderate permeability above the
fragipan. Permeability in and below the fragipan is mod-
erately slow. The fragipan is weakly formed and is absent
in some areas. The root zone is moderately deep to deep
and very strongly acid. The normal root zone of these
soils has a medium to high available moisture capacity.

Cineinnati soils are used mostly for general farming.
Corn and soybeans are the main cultivated erops, but slop-
Ing soils normally are used for meadow, pasture,
or woodland.

Representative profile of a Cincinnati silt loam (1 mile
northeast of Rochester and about 14 mile south of inter-
section of Woodward Road and U.S. Highway No. 22,
Salem Township) :

A2—0 to 2 inches, very dark grayish-brown (10TR 3/2) silt
loam; weak, fine and medinum, granular strcture;
friable ; many roots; strongly acid; gradual, smooth
boundary,

A2—2 to 10 inches, brown (I0YR 3/8) silt loam; weak, fine,
granular siracture; friable; many roots; strongly
acid; clear, irregniar boundary.

B1—10 to 16 inches, yellowish-brown (10YR 5/6) heavy silt
loam ; weak, fine and medium, subangular blocky struc-
ture; friable; many reots; very strongly acid;
gradual, wavy bhoundary.

B21t—16 to 27 inches, yellowish‘brown (10YR 5/6) silty clay
loam ; moderate, medinm and fine, subangular blocky
gtructure; firm; thin patehy clay films on ped faces;
very strongly acid; gradual, wavy boundary.

B22t—27 to 36 inches, yellowish-brown (10YR 5/8) silty clay
leam that has many, fine, faint, yellowish-brown
(16YR 5/4) and pale-brown (10YR 6/8) mottles;
moderate, medinm and fine, subangular blocky sérue-
ture; firm; thin patchy clay films on ped faces; com-
mon roots; very strongly acid ; elear, smooth boundary.

ITBx—-86 to 45 inches, light yellowish-brown (10YR 6/4) loam
that has many, medium, faint, pale-brown (10YR 6/3)
and yellowish-brown (10YR 5/6) moitles; moderate,
coarse, prismatic structure that parts easily to weak,
fine and medium, sabangular blocky: firm (brittle) ;
few roots; very strongly acid ; gradual, wavy boundary.

ITB31—45 to 60 inches, yellowish-brown (10YR 5/6) clay loam ;
weak, coarse, prismatie structure that parts to mod-
erate, medium and coarse, snbangular blocky: firm;
strong-brown (7.5¥R 5/6) coatings on primary ped
faces; strongly acid; gradual, wavy boundary,

IT832—60 to 95 inches, yellowish-brown (10YR 5/4) clay loam
that has medivm, faint, pale-brown (10YR 6/3) mot-
tles; weak, coarse, prismatic structure ; firm ; medium
acid in upper part but grades to neutral in Iower
part; gradual, irregular boundary.

IIC—95 to 400 inches, yellowish-brown (10YR 5/4) to light
yvellowish-brown (10¥YR 6/4) clay leoam ; structureless
(massive) ; firm; no roots; ealcareous glacial till of
Ilinoian age.

In caltivated areas the Ap horizon is brown (10YR 5/3) or
yellowish-brown (10YR 5/4). The A horizon is silt loam in
most places but iz «ilt in some places. 'The TIB32 horizon
developed in till and is dominantly clay loam, but it ranges
to clay. In seme places the fragipan occurs in the lower part
of the loess mantle and extends into the upper part of the
weathered fill. In other places the fragipan developed entirely
in the till, Cincinnati meils are free of mottles to a depth
of 20 inchesg or more. The unweathered till is dominantly loam
but ranges to clay. Clay oecurs where the content of Ordovician
‘bedroek in the till is high.

The Cineinnati soils are well drained members of a drainage
sequence that includes the moderately well drained Rossinoyne
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so0ilg, the somewhat pooriy drained Avonburg soils, the poorly
drained Clermont soils, and the darker, poorly drained
Blanchester soils. Cincinnati soils are deeper to calcareous
tili than are the well-draired Russell soils, The loess mantle
in which Cincinnati soils formed is thinner than that in which
Alford soils formed,

Cincinnati silt loam, 2 to 6 percent slopes (CnB).—This
soil occurs in long and relatively narrow areas that nor-
mally are 50 acres in size or less and occur on narrow
ridgetops between the deeply entrenched tributaries of the
Little Miami River. Slopes are short and are only slightly
eroded. A profile of this soil is described as typical for
the series, Included with this soil in mapping, In some of
the broader areas, are areas of moderately well drained
Rossmoyne soils on the more nearly level parts of the
landscape.

A moderate erosion hazard is the major limitation to
use of this soil for farming. The moderately slow perme-
ability is a limitation for some nonfarm uses, {(Capability
unit 1le~1; swoodland group 201)

Cincinnati silt loam, 2 to 6 percent slopes, moder-
ately eroded (CnB2).—This soil occurs in long narrow
areas that are of 50 acres or less in size. It is gently sloping
and on uplands befween the nearly Jevel areas and the
steep slopes along the larger tributaries of the Little
Miami River. Where this soil is gently sloping, surface
water does not stand on the surface, and where 1t is steep,
internal water moves laterally. For these reasons, water
does not remain in the soil long enough for mottles to
form.

This soil is moderately eroded by the concentrated sur-
face runoff from higher adjacent areas. Sheet amd rill
erosion are common. A few areas are guilied and are indi-
cated on the soil maps by a symbol. Part of the original
surface soil has been eroded away, and the plow layer
consists of a mixture of that layer and the subsoil. Surface
tilth, therefore, is generally peorer than in uneroded areas
of Cincinnati soils.

Included with this soil in mapping are areas of mod-
erately well drained Rossmoyne soils and a few small areas
of Hickory soils.

A moderate erosion hazard is the major limitation to
the use of this soil for farming. Moderately slow perme-
ability is a limitation for many nonfarm uses. (Capability
unit ITe-1; woodland group 201)

Cincinnati silt loam, 6 to 12 percent slopes, moder-
ately eroded (CnC2)—This scil is on the side slopes along
the smaller tributaries of the Little Miami River and on
upper areas along the larger streams. It occupies areas 50
acres or less in size.

Part of the original surface layer has been croded away,
and the surface soil Is a mixture of that layer and subsoil
material, Erosion is not uniform.

Included with this seil in mapping are a few areas of
slightly eroded and severely eroded Cineinnati silt loam.
The slightly eroded areas are in woodlands that have not
been pastured. Also included are small areas of moderately
well drained Rossmoyne soils and of well drained Hickory
soils, The areas make up 25 percent or less of any area
mapped.

Surface runoff from this soil is rapid, and erosion is
a gevere hazard in cultivated areas. The slope and mod-
erately slow permeability are Iimitations for many non-
farm uses. (Capability unit ITTe-1; woodland group 201}

Clermont Series

The Clermoni series consists of nearly level, light-
colored, poorly drained soils that formed partly in loess
and partly in glacial till of Illincian age. These soils oc-
cupy upland areas in the southern and eastern parts of
the county.

A typical Clermont soil has a grayish-brown silt loam
plow layer about 8 inches thick. A layer of gray silt Ioam
1s between depths of 8 to 12 inches. The subsoil, to a
depth of 23 inches, is gray light silty clay loam that is
moftled with strong brown. Between depths of 23 and 43
inches, the subsoil layers are gray silty clay loam that is
very firm. The lower part of the subsoil extends to a depth
of 103 inches and consists of strong-brown clay loam that
contains more grit and gravel than the upper part of the
subsoil. The underlying material is lighi olive-brown,
massive glacial till. The soil, to a depth of about 32 inches,
fpﬁ'mecl in loess, and below that depth it formed in glacial
tall.

Clermont soils have very slow permeability, They are
seasonally saturated with water in winter and spring, and
they dry out slowly in spring. The root zone is moderately
deep in most places because the roots are restricted by the
dense, compact subsoil. The root zone is very strongly acid
and has a medium available moisture capaeity.

Clermont soils are used primarily for general farming,
but some areas are used for pasture and meadow. Corn
and soybeans are the main cultivated crops.

Representative profile of Clermont silt loam (800 feet
southeast of the intersections of State Route 132 and Whit-
acre Road, 50 feet east of Whitacre Road at Butlerville,
Harlan Township) :

Ap—0 to 8 inches, grayish-brown (10YR 5/2) silt loam; weak,
medivm and fine, granalar structure ; friable; skightly
acid ; abrupt, smooth boundary.

A28 to 12 inches, gray (10YR 6/1) silt loam that has many,
fine, prominent, strongbrown (7T5YR 5/8) mottles;
moderate, fine, snbangular blocky structure; friable;
very strongly acid; clear, wavy boundary.

A&Bg—A2 to 17 inches, gray (10YR 6/1) light silty clay loam
that has many, fine, prominent, sirong-brown (7.5YR
5/8) mottles; weak, medium and fine, snbangnlar
blocky strueture; firm; exitremely acid; this horizon
appears to be a mixture of silt loam from the A2
horizon and remnanis of strong-brown silty clay loam
from the B ; clear, wavy boundary.

B21tg—1T7 to 23 inches, gray (10YR 6/1) light silty clay loam
that has many, fine amnd medivm, prominent, strong-
brown (7.5YR 5/8) mottles; moderate, medium, sub-
angular blocky structure; firm; thin discontinuous
clay films on ped faces; a few silty coatings or sur-
faces and black (10YR 2/1) staing; extremely acid;
clear, wavy boundary.

B22tg—23 to 32 inches, gray (10YR 6/1) silty clay loam that
has many, fine and medium, prominent, strong-brown
(7.5YR 5/8) mottles; weak, medinm and coarse, pris-
maftic structure that parts to weak, medium and fine,
subanguiar bloeky; firm: gray (10YR 5/1) silt loam
tongues 3% to 3 inches thick bebween polygons and
extending into horizon below; thin, dark-gray (10YR
4/1) clay films on vertical ped faces; extremely acid;
clear, smooth boundary.

IIB23tg—32 to 43 inches, gray (10YR 6/1) silty ciay loam that
hag medium, prominent, strong-brown (7.5YR 5/8)
moitles; weak, medinm and coarse, prismatic struc-
ture that parts to moderate, medinm and fire, sub-
angular blocky; very firm; gray {(10¥R 6/1) silty
coatings on vertical surfaces and discentinuecus, dark-
gray (10YR 4/1), thin clay films; few small pebbles;
extremely acid ; gradnal, wavy boundary.
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11B31tg—43 to 71 inches, strong-brown (7.5YR 5/6) clay loam
that has many, coarse, prominent, gray (N 5/0 and
N 6/0) mottles and contings; weak, medinm and
coarse, prismatic struecture grading to massive in lower
part; firm; gray vertical coatings that are clayey in
lower part of horizon; few small pebbles; very
strongly acid grading to slightly acid in lower part;
gradual, wavy boundary.

11B32tg—71 to 103 inches, strong-brown (7.5YR 5/6) clay or
clay leam that has common, fine, distinct, light-gray
(N T/0 and N 6/0) mottles; massive; firm; a few
dark-gray (N 4/0) clay Bows; common pebbles; neu-
tral ; abrupt, wavy boundary.

IIC—103 to 110 inches, light olive-brown (2.5Y 5/4) yellowish-
brown (10YR 5/6) and gray (N 5/0) light clay loam;
siructureless (massive) ; firm; common pebbles;
mildly alkaline; ealcareous.

The Ap horizon dominantly is grayish brown (10YR 5/2),
but it ranges from dark gray (10YR 4/1) to grayish brown
(10YR 5/2}. Uneunitivated soils have a thin, very dark grayish-
brown (10YR 3/2) Al horizen. The loess mantle ranges from
15 to 48 inches in thickness but is domirantly 24 to 42 inches
thick. The IIB horizon iz clay loam in most places but ranges
to clay. Depth %o the caleareous ¢ horizon ranges from 60 to
120 inches but ig dominantly 70 to 90 inches, The C horizon is
clay loam in most places but ranges from loam to clay. Clay
occurs where the til! econtaing a large amount of shale from
local Ozxdovician bedrock. In most places the till is underlain
by unweathered Ordovician bedrock near the bottom of the
solum.

Clermont soils are the poorly drained members of a drain-
age sequence that includes the well drained Cincinnati seils,
the moderately well drained Rossmoyne soils, the somewhat
poorly drained Avonburg soilg, and the darker colored, poorly
drained Blanchester soils. Clermont soils are grayer in the
subsoil than the better drained Avonburg soils and are not
s¢ dark in the surface layer as Blanchester soils.

Clermont silt loam (Co).—This level to nearly level
soil ig on uplands in the southern and eastern parts of the
county. It occurs in irregularly shaped areas up to several
hundred acres in size. In some places areas of this soil are
continuous for several miles, This wet soil is locally called
erawdad land and, because it is so light colored when dry,
buttermilk soil.

Included with this soil in mapping are areas of the
darker colored Blanchester soils. These included areas
generally are in depressions. Also included are small areas
of nearly level Avonburg soils that generally are slightly
better drained than this Clermont soil,

Prolonged seasonal saturation and very slow permea-
bility are sericus limitations to practically all uses of this
soil. The soil is difficult to drain because of this very slow
permeability and because the soil is level or nearly level.
( Capability unit TITw—3; woodland group 2w1)

Crider Series

Soils in the Crider series are deep and well drained.
They formed in silt-capped residuum that weathered from
limestone. In Warren County these soils occur only on the
crest. of a limestone hill in Washington Township. This
hill is locally called Spring Hill.

A typical cultivated Crider soil has a dark-brown silt
loam plow layer about 8 inches thick. The subsurface layer
extends to a depth of 12 inches and is dark yellowish-brown
silt loam. In the upper part of the subsoil, layers extend
to a depth of 42 inches and are dark-brown silty elay loam.
Between depths of 42 inches and 78 inches, the subsoil is
reddish-brown to dark-red clay that weathered from lime-
stone. The underlying material is yellowish-brown sandy
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clay loam that extends to a depth of 77 inches and is di-
rectly over limestone. The uppermost 42 inches of this seil
formed in loess.

Crider soils have a deep root zone that is mostly strongly
acid. Permeability is moderate throughout, and the avail-
able moisture capacity is high.

The Crider soils in this county are used mostly for corn,
soybeans, small grains, and other general farm crops.

Representative profite of Crider silt loam (about 214
miles southwest of Hickoryville and 1 mile southeast of
the intersection of Interstate Highway No, 71 and Clarks-
ville Road on Spring Hill, Washington Township) :

Ap—0 to 8 inches, dark-brown (I10YR 4/3} silt loam; mod-
erate, medium and fine, granular structure; friable;
many roots; neutral; gradual, smooth boundary.

A28 to 12 inches dark yellowish-brown (10YR 4/4) =il
loam; weak, medinm, subangular blecky structure;
triable ; many roots; neutral; clear, smoocth boundary.

Bl1t—12 to 19 inches, dark-brown (10YR 4/3) silty clay loam;
moderate, fine and medium, subangular blocky struc-
tare; firm; many roots; thin, discoantinuous, dark
yellowish-brown (X0YR 3/4) clay films on the ped
faces; neutral; gradual, wavy boundary.

B2t—19 to 32 inches, dark-brown (7.5YR 4/4) silty clay loam;
strong, medinm, subangular blecky structure; firm,
common roots; continuous dark-brown (7T.5YR 4/2)
clay films on ped faces; slightly acid; gradual, wavy
boundary.

B31—32 to 42 inches, dark-brown {7.56¥YR 4/4) silty clay loam;
moderate, medium and fine, subangular blocky struc-
ture; firm; thin patehy clay films on ped faces; few
roots ; tongues of this horizon extend to as much as
18 inches in the underlying horizon and apparently
oceupy root channels; strongly acid; clear, irregular
boundary.

11B32—42 to 78 inches, reddish-brown (2.5YR 4/4) to dark-
red (25YR 3/6) clay; wealk, coarse and medimmn,
subangular blocky structure; firm when moist, sticky
when wet ; numerous dark-brown to biack conecretions
and coatings on peds; very strongly acid in upper part
to neutral in lower part; abrupt, wavy boundary.

IIC—73 to 77 inches, yellowish-brown (10YR 5/4) sandy clay
Toam ; structureless (massive):; friable; mildly alka-
line; calcareous; abrupt, irregular boundary.

ITR—77 inches, limestone.

The Ap ranges from dark brown (10YR 4/3 or 3/3} to dark
grayish brown {10YR 4/2). The loess mantle ranges from 20
to 48 inches or more in thickness but commonly is 38 to 42
inches thick, The Bt horizons normally have a hue of 10TR
or 7.6YR. The IIB horizon is silty clay or clay. The hue of
this horizon generally is 2.5YR, but it ranges to 5YR in some
places. The IIC horizon is partly weathered bedrock. It nor-
mally is only 1 to 2 inches thick or is discontinuous, but it is
as much as 6 to 8 inches thick in some places, The TIC horizon
is yellowish-brown (10YR 5/4) to palebrown (10YR 6/3)
loam, sandy loam, or sandy clay loam. It is underlain by lime-
gtone of the Silurian geologic period. The }Mmestone is hard,
bat it is fractured or jointed and is weathered along the joints.
1t is only a few feet thick and overlies the Hlkhorn c¢lay shale.

Crider soils are not a part of a drainage sequence in the
county. They are adjacent to the Hden soils, which are mod-
erately deep to limestone and shale. Crider seils are underlain
by limestone instead of by glacial till, as are the Russell and
Cineinnati soils. The lower part of the subsoil is much redder
in the Crider soilg than in the Russell or Cincinnati soils.

Crider silt loam, 2 to 6 percent slopes [CrB).—This soil
oceurs only in the northeastern part of Washington Town-
ship in one area. It lies on an unglaciated outlier of
Silurian limestone. In most places slopes are 2 to 4 percent.

Included with this soil in mapping are areas of a mod-
erately eroded soil that has a thinner surface layer than
is typical for the series. The plow layer in these eroded
areas commonly has some strong-brown or reddish-brown
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subsoil material. Also included are a few areas of a nearly
level soil. Other inclusions are small areas of a soil that is
faintly mottled. These mottled inclusions occur in small
depressions that have slightly restricted drainage and that
appear to be sinkholes filled with silt. They generally are
an acre or less in size.

This Crider soil is well suited to row crops, and crops
respond favorably to intensive management. An erosion
hazard is the major limitation to use of this soil for culti-
vated crops. Limitations for many nonfarm uses are few
or none. (Capability unit 1le-1; woodland group 2ol)

Cut and Fill Land

Cut and fill land {Cu) generally is in small areas where
mixed soil material has been filled into a natural depres-
sion or an excavation. The land surface in some recent
housing developments on the rural fringe is Cut and fill
land. Here the original land surface has been graded.
The higher areas have eut away and filled Into depres-
sions so that the soil material is mixed and cannot be iden-
tified as an individual soil.

Some areas of Cut and fill land oceur along highways
and railroads, where soil and substratum material has been
removed for some use. Such areas generally are 10 acres
or less in size. They commeonly have steep sides and, in
some places, contain ponds or intermittent ponds. (Capa-
bility unit and woodland group not assignhed)

Dana Series

The Dana series consists of deep, dark-colored soils that
are moderately well drained. These soils formed in silt-
capped glacial till of Wisconsin age. The silt cap is 18 to
40 fnches thick. Dana soils cecupy scattered upland areas
in the western and northern parts of the county.

A typical Dana soil has a very dark grayish-brown and
black silt loam surface layer about 16 inches thick. The
upper part of the subsoil is yellowish-brown silty clay
Joam. Below a depth of 28 inches, the subsoil is yellowish-
brown clay loam. Firm, caleareous glacial till is at a depth
of 45 inches.

Dana soils are moderately permeable above the till
underlying material, but they are moderately slowly per-
meable in the till, These soils are saturated seasonally to
within 2 to 3 feet of the surface. They have a moderately
deep to deep root zone that is medinm or slightly acid in
the upper part in areas not limed. The available moisture
capacity ig high. The organic-matter content is high in the
surface layer.

Dana soils are used mainly for general farming. The
main crops are corn, wheat, soybeans, and legume-grass
meadow.

Representative profile of a Dana silt loam (about 814
mileg gouthwest of Hickoryville, 14 mile east of the inter-
section of Wilmington and Ward Koebel Roads, and
about 14 mile south of Wilmington Road, Washington
Township) : :

Ap—0 to 8 inches, very dark grayish-brown (10YR 3/2) silt
loam ; moderate, fine and medium, granular structure;
friable; many voots; neutral; abrupt, smooth
boundary.

AT—8 to 16 inches, black (10¥YR 2/1) heavy silt loam; mod-
erate, fine and medium, subangular blocky structure;

friable; roots; meutral; gradual, wavy
boundary.

B1—16 to 20 inches, yellowish-brown (10YR 5/4) silty clay
loam; weak, medizm, subangular blocky structare;
firm ; many roots; very dark grayish-brewn (10Y¥R
3/2) to black (10YR 2/1) stains of organic maftter
on ped faces and in root channels; neufral; gradual,
wavy boundary.

B21t—20 to 28 inches, yellowisk-brown (10YR 5/4) silty elay
loam ; weak, medium and coarse, subangular blocky
stracture; firm; commoen roots; dark grayish-brown
(10YR 4/2) clay films on ped faces and in root chan-
nels and worm burrows; neuiral; clear, irregular
boundary.

1IB22t—28 to 36 inches, yellowish-brown (10YR 35/4) clay
loam ; weak, medium, subangular blocky structure;
firm ; few roots; dark-brown {I0YR 4/3) clay films on
ped faees; neuniral; gradual, wavy boundary.

ITB3—36 fo 45 inches, yellowish-brown (10YR §/4) clay loam;
wenk, medium and coarse, subangular blocky struc-
ture; firm; nentral to mildly alkaline; calcareous;
gradnal, wavy boundary.

I10—45 to 60 inches, yellowish-brown (10YR 5/6) loam; mas-
sive; firm ; mildly alkaline; ealcareous.

The Al horizon ranges from very dark grayish brown (10YR
3/2) to black (10XYR 2/1). The dark-colored A horizons range
from 10 to 24 inches in total thickness. The loess mantle
ranges from 18 to 40 inches in thickness, but it is dominantly
20 to 36 inches thick. The thickness of the loess mantle varies
greatly in short horizontal distances. The A horizons and upper
Bt horizons range from medium acid to neuiral in limed areas.
The B2t horizon is chiefly neuiral, arnd the IIB3 horizon
is neutral to mildly alkaline. The C horizon commonly is under-
lain by caleareous Ordovician shale and bedrock at a few
inches to 10 feet below the solum,

Dana soils are near or adjacent to the lighter colored
Xenia and Russell soils. Dana soils are similar to Xenia
s0ils but have a thick, dark-colored stirface layer. They have
brighter colors in the subsgeil thar the dark-colored, very
poorly drained Brookston soils.

Dana silt loam, 0 fo 2 percent slopes (DoA).—This
dark-colored soil occurs in areas 25 acres or less in size.
It is at the base of gentle slopes. This g0il has good tilth.
Included with this soil in mapping, in the more nearly
level areas, are areas of very poorly drained Brookston
golils.

_Although erosion is not a hazard, in some places protec-
tion from surface water from adjacent higher upland areas
ig needed. This soil has few limitations to use for farming.
The moderately slow permeability is a limitation to use for
many nonfarm purposes. {Capability unit T-2; woodland
group 2ol1)
~ Dana silt loam, 2 to 6 percent slopes [DaB).—This soil
is in irrepularly shaped areas on uplands. The areas
generally are less than 50 acres in size. The tilth of this
soil normally is good.

This soil 1s likely to receive lime-charged seepage be-
cause it is mostly downslope from areas where calcareous
shale and limestone are within 4 to 10 feet of the surface.
Erosion is likely in cultivated areas. Moderately slow per-
meability is a hmitation for many nonfarm uses. (Capa-
bility unit ITe-1; woodland group 201)

many

Eden Series

Soils in the Eden series are well drained and moderately
deep to shallow to bedrock, They formed in material
weathered from interbedded calecareous shale and lime-
stone that is about 60 percent shale and 40 percent thin
strata of limestone. These soils are in scattered areas,
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mostly in the northern half of the county. They oceupy
upland slopes of 2 to about 35 percent.

A typical Eden soil has a dark grayish-brown silt loam
surface Iayer about 8 inches thick. This is underlain by
brown silty clay loam about 2 inches thick. The next layer
extends to a depth of 19 inches and consists of olive-brown
and Tight olive-brown plastic clay. Olive clay extends to
& depth of 24 inches and is directly above interbedded

shale and limestone.

Fden soils have slow permeability and a low to very
low available meisture capacity. Their root zone is med-
erately deep to shallow and is mostly neutral.

Eden soils generally are too steep for cultivated crops.
They are used extensively for pasture or as woodland and
less extensively as cropland.

Representative profile of an Eden silt loam. in a pasture
(250 feet north of Elbon Road, 0.6 mile east of the inter-
section of Elbon and Corwin Roads, and about 2 miles
north of Oregonia) :

Ap—0 to 8 inches, dark grayish-brown (10YR 4/2) silt loam;
weak, fine, granular stracture; friable; many roots;
neutral; abrupt, smooth boundary.

B1—8& to 10 inches, brown {I0YR 4/3) silty clay loam; weak,
fine, subangular blocky structure; friable; common
roots; slightly acid; abrupt, smooth boundary.

I1B2t—10 to 18 inches, olive-brown (2.5Y 4/4) clay; strong,
fine and medinm, subangular bloeky structare; firm;
few roots; thin, patehy, olive-brown (2.5Y 4/3) clay
coatings ; 10 pereent limestone flagstones 8 to 15 inches
in diameter ; neutral ; gradual, smooth boundary.

IIR3—18 to 19 inches, light olive-brown (2.5Y 5/3) clay; weak,
coarse, subangular blocky structure; firm; 15 percent
limestone flagstones 8 to 15 inches in diameter ; nentral
to miidly alkaline; caleareous; abrupt, smooth
boundary.

IIC1—19 to 24 inches, olive (5Y 5/8) clay; structureless (mas-
sive) ; firm; 13 percent limestone flagstones 8 to 15
inches in diameter; mildly alkaline to moderately
ailcaline ; calearecus; gradual, smooth boundary.

I1C2—24 o 30 inches 4, interbetlded shale and limestone.

The solum ranges from 14 to 24 inches in thickness. It
typically formed in material weathered from clay shale and
limestone. The A horizon is dominantly dark grayish brown
(10YR 4/2), but it is grayish brown {10YR 5/2}, dark brown
{10YR 4/3), or dark yellowish brown (10YR 4/4) in some
places. The Bl horizon is brown (10YR 5/3), dark brown
(10YR 4/8), or dark yellowish brown (10YR 4/4). The lower
B horizons formed in shale and limestone residuum. They have
haes of 10YR to 5Y, a value of 4 or 5, and & chroma of 3 or 4,
The lower B horizonsare elay or silty clay. The soluzm is neutral
to stightly acid in the upper part and neutral to mildly alkaline
in the lower part. Limestone flagstones cover from 0 to 5 per-
cent of the surface, but they inerease in number with depth and
make up about 20 percent of the C1 horizon. The flagstones are
not oriented in a particular direction in the upper horizons.
They are oriented with the bedrock in the lower horizons.

In this county Iden soils are not in a drainage sequence with
other soils. Eden soils are near or adjacent to the dark-colored
Plattville soils and@ Hennepin soils, which are shaillow to
calcareous glacial till.

Eden complex, 2 to 6 percent slopes, moderately
eroded [EdB2).—This mapping unit 1s in only a few areas
in the county, and they generally are less than 40 acres in
size. Eden soils make up about 70 percent of the mapping
nnit, and Wynn soils make up abount 30 percent. The Wynn
solls formed partly in loess and partly in glacial till. The
lower part of Wynn soils is similar to the clayey lower
layer of the Eden soils. The surface layer of the soils in
this mapping unit 1 most commonly silt loam, but 1t s
silty clay loam, clay loam, or clay in some places.

Included in mapping are small areas of the dark-colored
Plattvilie soils. Limestone flagstones are on the surface in
some areas. The shale and limestone bedrock is exposed in
drainageways.

Surface runoff is medinm to rapid, and the erosion haz-
ard is severe 1n cultivated areas. These soils are droughty.
The flagstones in the Eden soils may damage farm
equipment.

Because shale and limestone are only about 24 inches
from the soil surface, use of these soils ig limited for many
nonfarm purposes. (Capability unit ITTe-3; woodland
group 3el)

Eden complex, 6 to 12 percent slopes, moderafely
eroded (EdC2).—This mapping unit occurs in numerous
areas thronghout the northern and eastern parts of the
county, The areas are 50 acres or less in size. The Eden part
of the mapping unit makes up about 70 percent of the
areas mapped, and soils formed in glacial till or loess make
up 30 percent. The surface layer is silt loam i most places,
but it may be silty clay loam, clay loam, or clay where shale
bedrock is near the surface. Shale and limestone bedrock
is exposed at the surface of convex slopes and in small
drainageways in some areas. Limestone flagstones are
common on the surface in places.

Seeps are common in areas of this mapping unit. Water
percolates through the seil to the nearly impervious bed-
rock of clayey shale, and then it moves laterally along the
bedrock until it reaches the surface downslope. These seeps
are intermittent; they dry up in summer.

Included in mapping are areas of soils that formed en-
tirely in glacial tilf but are underlain by interbedded ghale
and limestone at a depth of 40 inches or less. Also included
are areas of soils that formed mostly from weathered bed-
rock. Areas of dark-colored Plattville soils, which oceur
downslope from seeps, also are included in this mapping
unit. Other inclusions are soils over hard limestone that
have reddish-brown layers in the lower part of the subsoil.

In cultivated areas surface runoff is rapid and erosion is
a very severe hazard. Shallowness to bedrock and slope are
limitations to use for farm and nonfarm purposes. {Capa-
bility unit IVe-2; woodland group 3cl)

Eden complex, 12 to 18 percent slopes, moderately
eroded (EdD2).—This mapping unit occurs mostly along
the valley walls of streams that have cut through the glacial
till and mto the underlying shale and limestone bedrock.
It also is on upland slopes where, in most places, the bed-
rock of interbedded shale and limestone 1s at a shallow
depth, About 30 percent of this mapping unit consists of
solls that formed entirely in glacial till material that is
underlain by bedrock at a depth of 40 inches or less. Some
areas contain numerous rills and gullies where bedrock or
calcareous till is commonly exposed. The surface layer of
the soils is dominantly sitt loam, but, particularly in small
included areas that are severely eroded, the soils have a
silty clay loam, clay loam, or clay surface layer.

Included in mapping are areas of Wynn, Miamian,
Hennepin, Plattville, and Fairmonnt soils, all in a complex
pattern. Also ineluded, generally in woods or protected
pastures, are a few areas ol soils that are only slightly
eroded. These included soils have a silty loam surface
layer. In a small ineluded area in Washington Township,
the lower part of the subsoil is reddish brown. In this
mecluded area, the soil overlies hard limestone.
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Shallowness to bedrock and slope are limitations to the
use of this soil. Unless a protective cover is maintained,
surface runofl is rapid and erosion is a severe hazard.
(Capability unit VIe-1; woodland group 3cl)

Eden complex, 18 to 25 percent slopes, moderately
eroded (EdE?).—This mapping unit is on uplands in the
part of the county that was glaciated in Wisconsin age. It
most commonly is on steep side slopes along the rivers and
other large streams. About TO percent of this mapping
unit consists of Rden soils that formed in material
weathered from bedrock of interbedded shale and lime-
stone. About 30 percent consists of Miamian or Hennepin
soils that formed in glacial till that is underlain by bed-
rock at variable depths, L

The surface layer of the soils in this mapping unit is a
mixture of the original surface layer and subsoil mate-
rial. The surface layer is silt loam in most places, but it is
silty clay loam, clay loam, or clay in some areas. Included
with this complex in mapping are small areas of Henne-
pin, Plattville, and Fairmount soils, all in a complex pat-
tern.

Steep slopes and shallow depth to bedrock are the major
limitations to the use of the soils in this mapping unit.
Trosion is a very severe hazard if a protective plant cover
is not maintained. (Capability unit VIe-1; woodland
group 3cl)

Eden complex, 25 to 35 percent slopes, moderately
eroded [(Edr2).—This mapping unit is on slopes along
streams m the part of the county that was glaciated in
Wisconsin age. It consists of about 70 percent Eden soils,
and about 30 percent Miamian or Hennepin soils. The sur-
face layer of the soils in this mapping unit is silt loam in
most places, but it is silty clay loam, clay loam, or clay in
included areas. Calcareous shale or bedrock is commonly
exposed in shallow gullies and in bottoms along sireams.

Most areas of this ecomplex have been cleared and pas-
tured. Included in mapping are areas of darker colored
Plattville and Fairmonnt soils.

Very steep slopes, shallowness to bedrock, and a very
gevere erosion hazard are the main limitations to most uses
of the soils in this mapping unit. The soils are too steep
and shallow for cultivated crops. (Capability unit VIe-1;
woodland group 4d1)

Eel Series

The Eel series consists of moderately well drained,
nesrly level soils that are subject to flooding. These soils
formed in loamy alluviom on flood plains. They have a
small total acreage in this county and occur in small scat-
tered areas.

A typical Eel soil has a dark grayish-brown loam plow
layer about 7 inches thick. A dark grayish-brown layer in
the upper part of the subseil extends to a depth of about
18 inches. Below this depth the subsoil is brown loam mot-
tled with yellowish brown and gray. The underlying
material is at a depth of about 45 inches and consists of
sandy loam, loamy sand, and some gravel.

Eel soils have moderate permeability. They have a deep,
mostly neutral root zone and a high available moisture
capacity. These soils are subject to flooding and have a
seasonal high water table in winter and spring.

The Eel soils are mainly used for general farming. The
principal crops are corn and soybeans. Some areas are
wooded. _ )

Representative profile of Eel loam (2 miles southeast of
Edwardsville, 14 mile southeast of the intersection of
Middleboro and Henry Plummert Roads, and 50 feet
southwest of Middleboro Road along Lick Run, Harlan
Townghip) :

Ap—0 to T inches, dark grayish-brown (10YR 4/2Z) loam;
moderate, fine and medium, granular structure; fri-
able; many roots; neutral; clear, smooth boundary.

B21—7 to 18 inches, dark grayish-brown (10YR 4/2} loam;
weak, medinum, subangular blocky structure; friable;
neutral ; gradual, wavy boundary.

B22—18 to 36 inches, brown (10YR 5/3) loam that has com-
mon, medium, taint, yellowish-brown {(10YR 5/6) and
gray {10YR 5/1) mottles; weak, mediom, subangular
blocky structure; firm; few very dark grayish-brown
{(10YR 3/2) concretions; few roots; neutral; gradual,
wavy boundary.

B3—36 to 45 inches, brown (10YR 5/3) loam that has many,
medium, faint, yellowish-brown (10YR 5/6) and gray
(IOYR 5/1) mottles; weak, medinm, subangular
blocky structure; firm; few, discontinuous, leam and
coarse gilty clay loam strata up to one-half inch
thick; few roots; neutral.

C—45 to 60 inches, stratified sandy loam, loamy sand, and
gravel.

The A horizon is dominanily leam, bui it ranges from silt
loam to fine sandy loam. The B horizon is dominantiy loam
but is silt loam in some places. The solum ranges from
neutral to mildly alkaline. Some areas are caleareous.

The Hel soils are part of a drainage sequenee that includes
the well-drained Genhesee soils, the somewhat poorly drained
Shoald soils, and the very poorly drained Sloan scils. Eel soils
are better drained than Shoals soils but are not so well
drained as Genesee soils. They are lighter colored and much
better drained than the Sloan soils.

Eel loam (Ee).—This nearly level soil is on flood plains
along most streams in the county. It has a water table that
18 intermittently high for short periods in the winter and
early in spring. Kel loam is subject to periodic flooding.

Included with this soil in mapping are areas where the
surface layer is silt loam. Small areas of this kind are
along the Little Miami River and its lavger tributaries.
A larger proportion of sreas where the surface layer is silt
loam are along the smaller tributaries, particularly in the
southern part of the county that was glaciated in Tllinoian
age. Also included in mapping are small areas of Genesee,
Shoals, and Algiers soils.

Flooding is a limitation to use for farming, particularly
in the choice of crops to be grown. This soil 1s well suited
to row crops. Flooding is a severe limitation for most non-
farm uses. (Capability unit ITw—2; woodland group lol)

Fairmount Series

The Fairmount series consists of well-drained soils that
are shallow to interbedded Iimestone and shale. These soils
typically are dark colored at the surface and clayey in the
subsoil. They are sloping to very steep and occur along
the valley walls of many of the entrenched streams in the
southern part of the county.

A typical Fairmount soil has a very dark grayish-brown
surface layer that is 9 inches thick. It is silty clay loam in
the upper 5 inches and silty clay below. The subsoil is
mostly silty clay or clay that is firm when moist and plas-
tic when wet. Interbedded shale and limestone occurs at
a depth of 17 inches. Throughout this soil are numerous
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partly weathered limestone flagstones up to 12 inches
across.

Fairmount soils have moderately slow permeability and
a shallow root zone. In this county they are flaggy. They
have a low available moisture capacity and are mostly
neutral.

Areas of Fairmount soils were cleared and cultivated or
pastured before this soll survey was made. Most areas now
are in pasture or are wooded.

Representative profile of a Fairmount flaggy silty clay
loam (about 14 mile west of Hammel, 134 miles east of the
intersection of State Route 123 and Brant Road, and 20
feet east of Brant Road along Little Miami River, Wash-
ington Townsghip) :

A11—0 to 5 inches, very dark grayish-brown (10YR 3/2) silty
clay loam; moderate, medium, granular structure;
friabie ; many roots; partly weathered limestone flag-
stones up to 12 inches wide and 1 to 2 inches thieck:
neutral ; gradual, smooth boundary.

Al12—5 to 9 inches, very dark grayish-brown (10YR 3/2) silty
clay ; moderate, medium, subangular blocky strueture;
firm; numercus limestone flagstones; neutral; grad-
1ral, irregular boundary.

B21—9 to 18 inches, very dark grayish-brown (I0YR 3/2) silty
clay that has patchy, dark grayish-brown (2.5Y 4/2)
coatings of organic matter on ped faces; strong, me-
dinm, angular blocky structure; firm ; eommon 1oois;
numercus limestone flagstones; nentral; gradual,
smooth borndary.

B22—13 to 17 inches, grayish-brown (2.5Y 5/2) to light olive-
brown (2.5Y 5/4) clay that has dark grayish-brown
(2.5Y 4/2) coaiings of organic matter on ped faces;
strong, medium, subangular blocky structure; firm;
few roots; numerous limestone flagstones; mildly alka-
line ; gradnal, broken houndary.

¢—17 to 50 inches, light olive-brown {(25Y §/4) and gray
(10YR 6/1) silty clay and interbedded shale and lime-
stone ; massive ; very firm ; caleareous.

The splum is 10 to 20 inches thick over limestone and shale.
The profile is neutral to mildly alkaline, If normally is cal-
careons at a depth of 12 to 18 inches. The underlying bedrock
is interbedded shale and limestone that averages about 60 per-
cent shale and 49 percent limestone. Limestone strata may
range from ! to 12 inches in thickness, but they are less than
6 inches thick in most places. The bedrock is gray (N 5/0)
where it iz not weathered but where if is weathered, its hue
is 2.5Y or 5Y.

Fairmount soils are eommonly adjacent to the well-drained
Hickory soils that formed in glacial till of Illinoian age. They
are also adjacent to steep Eden soils. In this county Fairmeount
goils are mapped only with Hickory and with Eden soils in
complexes, Fairmonnt soils are more clayey and darker colored
than Hickery soils and are thinner and darker colored than
Eden soils.

Fairmount-Eden flagey silty clay loams, 12 to 25
percent slopes, moderately eroded (FoE2).—The soils of
this complex occupy areas on slopes that are longer than
they are wide. They generally are on the lower half of the
slopes. The Fairmount soils are dark colored, and the Eden
goils are lighter colored. Both soils are in the areas
mapped. The Fairmount soils occupy about 70 percent of
the mapped areas and the Eden scils about 30 percent.
Both soils have limestone flagstones 4 to 12 inches wide;
these flagstones are on the surface and in the surface layer
and subsoil. Surface runoff is very rapid. Wooded areas
generally are less eroded than cleared areas. The very dark
grayish-brown surface layer of Fairmount soils has been
eroded away, and in some spots bedrock is exposed.

Included with these soils in mapping are areas that are
severely eroded and some spots where bedrock is exposed.

In the severely eroded areas, the dark grayish-brown orig-
inal surface layer has been washed away. Also included are
areas that are steep and areas, generally near the base of
slopes, that are only slightly eroded. Other inclusions are
of Hickory soils. They are on the upper parts of slopes
where drainageways have cut through the Illinoian till. A
few areas of outwash material too small to be mapped
separately are along the Little Miami River.

The soils in this mapping unit generally are not suited
to cultivated crops, because of slope, very rapid surface
runoff, and erosion. They are well suited to pasture plants.
The steep slopes are a imitation for many nonfarm uses.
(Capabiiity unit VIe-1; woodland group 4d1)

Fairmount-Eden flaggy silty clay loams, 25 to 50
percent slopes, moderately eroded (Fof2).—These solls
occur on the lower slopes along the Little Miami River and
sorne of its larger tributaries. Areas normally are less than
one-quarter mile wide, but they may extend for a mile or
more along the deeply entrenched valleys. The Fairmount
soils occupy about 70 percent of the complex, and the Eden
soils about 30 percent, Slopes are irregular, and erosion
varies within short distances. Both soils generally have a
thinner surface layer than that in the profile deseribed as
typical for their respective series.

The surface of this mapping unit is covered with numer-
ous limestone flagstones that are 1 to 4 inches thick and
up to 12 inches wide. These flagsfones inferfere with the
working of these soils, but tree roots penetrate the soils to
& considerable depth. The lower slopes commonly have an
accumulation of talus.

Included with this complex in mapping are sizable areas
of Fairmount soils that are only moderately eroded and
some slightly eroded areas that are mostly in trees or pro-
tected pastures. Also included are areas of soils that have
slopes of up to 50 percent and, on talus slopes and narrow
benches, soils that have slopes of 23 percent. Other inclu-
sions, generally on the upper slopes, are of Hickory and
Hennepin soils,

The very steep slopes of these soils limit use for farming
or nonfarm purposes. {Capability unit VIIe-1; woodland
group 4d1)

Fincastle Series

The Fincastle series consists of deep, nearly level and
gently sloping soils that oceur on uplands and are some-
what poorly drained. These soils formed partly in loess and
partly in the underlying glacial till of Wisconsin age.

A typical Fincastle soil has a dark grayish-brown silt
loam surface layer 9 inches thick. A heavy silt loam transi-
tional layer extends to a depth of 12 inches, The uppermost
layer in the subsoil is grayish-brown silty clay loam that is
prominently mottled with yellowish brown. It extends to a
depth of 18 inches. Between depths of 18 and 87 inches,
the subsoil is yellowish-brown silty clay loam mottled with
dark grayish brown in the upper part and with very dark
grayish brown in the lower part. Below this layer the sub-
soil is light olive-brown loam. At a depth of 42 inches is
grayish-brown and light olive-brown loam glacial till.

Fincastle soils have moderately slow permeability. The
water table is seasonally high for long periods in winter
and spring. The root zone is deep when the water table is
low. It normally is strongly acid except where these soils
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are limed. The available moisture capacity ig medinm to
high.

The Fincastle soils are used for the field crops commonly
grown in the county. Most areas have been drained. The
areas nol drained are commonly wooded.

Representative profile of a Fincastle silt loam (about
314 miles west of Lebanon, 14 mile north of State Route 63,
14 mile eagt of Otterbein and State Route 741, Turtle
Creek Township) :

Ap—O to 6 inches, dark grayish-brown {(10YR 4/2) siit loam;
moderate, medinm and fine, granular struciure; very
friable; common reots; slightly acid; abrupt, smooth
bourdary.

A2—6 to 9 inches, dark grayish-brown (10XR 4/2) silt loam;
weal, thin, piaty structure; friable; common roots;
thin, continunous, dark-gray (10YR 4/1) silf coatings
on ped faces; slightly acid; clear, smooth boundary.

B&A—O to 12 inches, dark-brown (10YR 4/3) heavy silt loam
that bas commeon, medinm, faint, yellowish-brown
(I0YR 5/4) mottles; weak, fine, snbangunlar blocky
structure; thin light brownish-gray (10YR 6/2) siliy
coatings on peds; friable; common roots; strongly
acid; clear, smooth boundary.

B1—12 to 18 inches, grayish-brown (10YR 5/2) silty clay loam
that has many, medium, distinct, yellowish-brown
(10YR 5/6) mottles; moderate, fine and medium, sub-
angular blesky structure; firm; thin, very patchy,
dark grayish-brown (10YR 4/2) clay Glms on some
peds; common ro0is; strongly acid; gradual, wavy
boundary.

B21t—18 to 28 inches, yellowish-brown (10YR 5/4) silty clay
loam that has many, medium, distinct, dark grayish-
brown (10YR 4/2) mottles and common, fine, faint,
yeilowish-brown (10¥R 5/6) mottles; moderate,
medium and fine, subangular blocky structare; firm;
common roots; numerouns, fine, dark reddish-brown
(5YR 8/2) concretions; thin, continuous, dark grayish-
brown (10YR 4/2) clay films; strongly aeid; gradual,
wavy lower boundary.

B22t—23 to 30 inches, yellowish-brown (10YR 5/6) silty clay
loam that has many, medium, distinct, dark grayish-
brown (10YR 4/2) mottles; moderate, medinm and
fine, subangular blocky structure; firm; common
roots ; numerous, fine, dark reddish-brown (5¥R 3/2)
coneretions; thin very dark grayish-brown (10YR
8/2) clay films; neutral ; gradnal, wavy boundary.

B81t—30 to 37 inches, yellowish-brown (10YR 5/6) silty elay
loam that has common, medium, distinct, very dark
grayish-brown (10YR 3/2) mottles;: weak, medinm
and fine, subangular blocky structare ; firm ; numerous,
fine, dark reddish-brown (5YR 3/2} concretions; thin,
paichy, dark grayish-brown (10YR 4/2) clay films on
vertical ped faces; neutral; abrupt, wavy boundary.

ITB32—37 to 42 inches, light olive-brown (2.5Y 5/4) loam that
has many, medinm, distinet, strong-brown (7.5YR 5/6)
and gray (10YR 6/1) mottles; weak, fine, subangular
blocky structure; firm; few, thin, very dark grayish-
brown (10YR 8/2) clay flows; light-gray (10YR 7/1)
lime flecks; few limestone ghosts in the upper part of
horizon; mildly alkaline (ecalcareous) ; diffuse, wavy
boundary.

I1C—42 to 60 inches, grayish-brown (2.5Y 5/2) and light olive-
brown {2.5Y 5/4) loam that has many, medium, dis-
tinet, strong-brown (7.5YR 5/8) and gray {10YR 6/1)
mottles; massive; firm; light-gray (10¥YR 7/1) lime
flecks; numerous pebbles and limestone fragments
and some boulders malke up 10 to 20 percent of horizon,
by volume; calcareous till.

The loess mantle ranges from 18 to 42 inches in thickness,
and thickness varies within short distances. Depth fo unweath-
ered till ranges from 34 to 60 inches bui iz 36 to 48 inches
in most places. The A2 and the upper B horizons are strongly
acid fo medium acid unless these soils have been limed. The
Bt horizons range from strongly acid to neutral. The ITB3
horizon ig slightly acid to mildiy alkaline.

Fincastle soils are the somewhat poorly drained members
of a drainage segquence that includes the well drained Russell
soils, the moderately well drained Xenia soils, and the dark-
colored, very pooriy drained Brookston soils. The lower part of
the subseil in Fincastle soils formed in glacial till, whereas the
Reesville soils formed entirely in loess. Fincastle soils are less
deeply leached and wesathered than Avonburg soils.

Fincastle silt loam, 0 {0 2 percent slopes (FhA).—This
is the most extensive Fincastle soil in the county. It typi-
cally occurs on uplands, commonly in areas 100 acres or
more in size. It is also in small irregularly shaped areas
intermingled with the better drained Xenia soils. This
soil has the profile described as typical for the series, It
has uniform slopes and is only slightly eroded.

Included with this soil In mapping are areas of Xenia
soils on slight rises. Also included are areas of the dark-
colored, wetter Brookston soils in small, narrow depres-
sions. In other included arcas are Reesville scils that
formed in = thicker silty mantle than did thiz Fincastie
soil. These areas of Reesville soils are most common in
the northern and northeastern parts of the county.

The dominant limitation to use for farming 1s long
periods of wetness in winter and spring. Drainage 1s
needed for optimum crop growth. The seasonal high water
table is a limitation for many nonfarm uses. (Capability
unit ITw—4; woodland group 2w2)

TFincastle silt loam, 2 {0 6 pereent slopes (FhB).—This
soil commonly occurs where it receives surface runoft from
adjacent higher soils. Slopes are mostly 2 to 4 percent.

Included with this soil in mapping are small areas of
an eroded TFincastle silt loam. In these included areas,
part of the original surface layer has been eroded away
and the remaining surface layer has been mixed with some
of the subsoil. These areas of eroded soils generally are
in poorer tilth than adjacent areas of uneroded soil. Also
included are small areas of Xenia soils that oceur on slight
rises and on slopes of more than 6 percent slopes. Inclu-
sions of the wetter Brookston soils are along drainage-
ways and in low spots.

Seasonal wetness is the dominant limitation to the use of
this soil for farming and for many nonfarm purposes.
Erosion is a greater hazard than on Fincastle silt loam,
0 to 2 percent slopes. (Capability unit ITw—4; woodland
group 2w2)

Fox Series

Soils in the Fox series are well drained and moderately
deep to sand and gravel. They formed in loamy glacial
outwash material of Wisconsin age that overlies calcareous
outwash sand and gravel. Fox solls occupy outwash plains
and stream terraces along the Great Miami and Little
Miami Rivers and their tributaries. They also occupy
kames.

A typical Fox soil has a dark grayish-brown loam plow
layer about 7 inches thick. Next is a thin layer of dark-
brown loam. The subsoil extends to a depth of 30 inches
and is dark brown and dark yellowish-brown sandy clay
loam and clay. It is underlain by stratified sand and gravel.

The Fox soils have moderate permeability above the
sandy and gravelly underlying material and moderately
rapid or rapid permeability in it. The root zone of Fox
soils is medimm acid to neutral, is moderately deep, and
has a medium to low available moisture capacity. The
available moisture capacity is low where the depth to sand
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and gravel is near the minimum depth of 24 inches. The
sandy and gravelly underlying material is calcareous. Fox
soils tend to be droughty, but they are well suited to
irrigation if erosion is controlled. These soils dry out
and warm up early 1n spring.

Fox soils are used for general field crops and specialty
crops. They are important soils for farming in the county.
Pollution is & danger to underground streams, wells, or
nearby springs if these soils are used for disposal of solid
waste or of effluent from sewage systems.

Representative profile of a Fox loam (2.4 miles west of
Morrow, Salem Township) :

Ap—0 to 7 inches, dark grayish-brown (10YR 4/2) loam;
weak, fine, grapular structure; friable; many roots;
neutral ; gradual, smooth boundary.

A2 7 to 9 inches. dark-brown (10YR 4/3) loam; weak,
medium, subangilar blocky structure; friabie; many
roots; neutral ; abrupt boundary.

B1t—9 to 16 inches, dark-brown (10YR 4/3) sandy clay loam;
dark yellowish-brown (10YR 4/4) when crushed;
strong, medinm, subangular blocky structure; firm;
thin patchy clay films on ped faces; common roots.

B2t—16 to 23 inches, dark-brown (10YR 4/3) clay; strong,
medium and fine, subangular blocky structure; firm;
common Toots; brown (7T.5YR 4/2) continuous eclay
films on ped faces; neutral; gradual, wavy boundary.

B3t—23 to 80 inches, dark yellowish-brown (10YR 4/4) sandy
clay loam: weak, medium and coarse, subangular
blocky strueture; firm; thin patchy clay films on ped
faces; few roots; mildy alkaline; weakly calcarecus;
gradwal, irregular boundary.

C—30 to 60 inches, dark-brown (10YR 4/3) to brown (I10YR
5/8), stratified sand and gravel; 50 percent or more
coarse skeleton ; loose; no roots; moderately alkaline;
caleareous.

The B horizon has a hue of 10YR, T.5YR, or 5YR, a value
of 4 or 5, and a chroma of 3 or 4. The B2t horizon is clay loam,
sandy clay loam, or elay. The A horizon and upper part of the
B horizon range from medium acid to neutral, and the B3
horizon from slightly acid to mildly alkaline. Depth to cal-
careous sand and gravel ranges from 24 to 42 inches.

Fox soils are near or adjacent to the deeper well-drained
Ockley soils and the shallow well-drained Casco soils. Fox
soils are light eolored in contrast to the dark-colored Warsaw
soils.

Fox loam, ¢ to 2 percent slopes (FIA).—This soil oceurs
along the Miami River in Franklin Township and along
the Little Miami River and its tributaries. It has good
tilth and is easy to fill.

Included with this soil in mapping are areas of a soil
that has a silt loam surface layer. These areas are mainly
along the Little Miami River and its tributaries. Also
included along the Little Miami River are areas of the
desper Ockley soils. Along the Miami River are areas of
a soil that has a slightly darker surface layer than have
the Fox soils, but this layer is not dark enough for the
goil to be placed in the Warsaw series.

This Fox soil is droughty if used for summer field crops,
but it is well suited to irrigation and use for specialty
crops. It has few limitations for many nonfarm uses.
(Capability unit TTs-1; wodland group 201)

Fox loam, 2 to 6 percent slopes (FIE].—This soil has
good tilth and is easy to till. Its profile is the one described
as typical for the series.

Included with this seil in mapping, along the Little
Miamt River, are areas of a soil that has a silt loam sur-
face layer. Also along the Little Miami River are included
areas of the deeper Ockley soils. Other included areas are

a few moderately eroded spofs that are more droughty
than the adjacent soil.

Becanse surface runoff 1s medium to rapid, the crosion
hazard is moderate where cultivated crops are grown. This
soil has few or no Iimitations for many nonfarm uses.
{Capability unit Tie-4; woodland group 2ol)

Fox loam, 2 to 6 percent slopes, moderately eroded
(FIB2).—This soil generally occupies areas 25 acres or less
in size. It generally is adjacent to the margins of larger,
less eroded areas of Fox soils, is on smaller terrace rem-
nants, and is on the gently sloping sides of meander scars
and drainageways that cross the terraces. Surface runoff
generally is rapid.

This soil has a thinmer surface Iayer than that in the
profile described as typical for the Fox series. Because
the plow layer is a mixture of the original surface layer
and the clay subsoil, there is a greater tendency toward
surface crusting and droughtiness on this eroded soil than
on uneroded Fox soils. Included with this soil in mapping
along the Little Miami River are small areas of a soil that
has a silt loam surface layer. Also included are some se-
verely eroded areas where calcareous gravel is at the
surface. These areas are shown on the soil map by a
symbol.

An erosion hazard is the dominant lmitation to use of
this soil for cultivated erops. Limitations for many non-
far1;1 uses are few. (Capability unit 11le—4; woodland group
2ol

Fox loam, 6 to 12 percent slopes, moderately eroded
IFiC2).—This soil occurs on terrace remnants near the base
of steep slopes of the uplands. Tt is at the edge of terraces
on valley trains along the Miami and Little Miami Rivers.
It also occurs on kames and terrace escarpments. The arcas
generally are small, but a few areas of up to 50 acres occur.
In this moderately eroded soil, the plow layer containg
varying amounts of subsoil material that have been mixed
into it by plowing and cultivation. This soil is droughty.

Included with this soil in mapping are areas of shallow
Casco soils that make up as much as 25 percent of the
mapped areas. Also included are some severely eroded
areas where gravel is exposed at the surface. These gravelly
areas are indicated on the soil map by a symbol.

The erosion hazard is severe where this soil is used for
cultivated crops. Slope is the dominant limitation for many
nonfarm uses. (Capability unit I1Te-2; woodland group
201)

Fox-Casco complex, 12 to 18 percent slopes, moder-
ately eroded (FoD2).—This mapping unit occurs in areas
of 20 acres or less on terrace escarpments and kames. The
surface layer is loam in most places, but in some areas it
is fine sandy loam, silt loam, clay loam, or sandy loam. This
mapping unit is made up of nearly 50 percent each of Fox
and of Caseo soils. These soils are in such a complex pat-
tern that they cannot be mapped separately at the scale of
the soil map. The Casco part of this mapping unit has the
profile described as typical for their series. The Fox part
is thinner than shown in the profile deseribed as typical
for the series because erosion has removed some of the
upper part of the soil. Some mixing of the surface layer
and subsoil can be seen in the Casco part. The soils in this
mapping unit are droughty.

Included in this mapping unit are small areas of severely
eroded soils.
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The hazard of erosion is very severe where these soils
are used for eultivated crops. Slope and droughtiness are
the maln limitations for some nonfarm uses. (Capability
unit 1Ve-1; woodland group 3£1)

Genesee Series

The Genesee series consists of well-drained, nearly level
goils that are subject to flooding. These sgoils formed in
Ioamy alluvium on flood plains along almost every stream

in the county.

A typieal Genesee soil in a cultivated area is brown loam
from the surface to a depth of about 24 inches. Next is dark
grayish-brown loam that extends to a depth of about 60

inches,

(Fenesee goils have moderate permeability and a deep
root zone. The root zone has a high awvallable moisture
capacity and is nearly neutral. F loodln«r is a particular

hazard during winter and spring.
The Genesee soils are used for summer row crops where
areas of the soils are large enough to farm. Small areag

generally are wooded.,

Representative profile of Genesee loam (114 miles south-
east of Osceola, 14 mile southwest of the intersection of
Edwardsville and Kunker Roads, and 0.2 mile southwest
of Edwardgville Road along Sharps Ruan, ITarlan
Township) :

Ap—0 fo 8 inches, brown (10YR 4/3) Ieam; weak, fine and
medium, grannlar struecture; friable; many roots;
neutral; gradual, wavy boundary.

8 to 24 inches, brown (10YR 4/3) loam: weak, coarse,
subangular blocky structure; friable; common roots;
neuntral ; diffuse, wavy boundary.

(C1—24 to 45 inches, dark grayish-brown (10Y¥YR 4/2) loam;
structureless (massive) ; friable; few, thin, discon-
tinnous strata; few roois; neutral; diffuse, wavy
boundary.

C2—45 to 553 inches, dark grayish-brown (I0YR 4/2} loam;
structureless (massive)}; friable; stratified; mildly
alkaline; caleareous; diffuse, wavy boundary.

C3—5H5 to 60 inches, dark grayish-brown (10YR 4/2) loam;
structureless (massive) ; friable; stratified; 10 per-
cent is coarse skeleton; mildly alkaline; calcareous.

The A horizon is dominantly loam or fine sandy loam, but it
is gilt Toam in some piaces. The C horizon is giratified alluvianm
in which loam and fine sandy loam are dominant, but strata
ranging from silt loam to leamy sand oceur. Strata range
from l%-inch to 6 inches or more in thickness and normally are
discontinuens, At a depth of 5 to 10 feef, the loamy alluvium
is underlain by coarser ailluvium or by alluvial outwash that
consists of sand, gravel, and coarse flaggy limestone.

Genezee goils are the well drained members of a drainage
sequence that inclndes the moderately well drained Hel, the
somewhat poorly drained Shoals, and the very poorly drained
Bloan soils. Genesee soils are similar to the well-drained but
darker colored Ross so0ils.

Genesee fine sandy loam (Gd).—This nearly level soil
ocentpies large areas along the flood plains of the Miami
River, the Little Miami River, and their larger tributaries.
Flooding is frequent.

Included with this soil in mapping are many areas that
are weakly caleareous and some areas where the surface
layer is not fine sandy loam. Also included are small areas
of darker colored Lanier soils near the present stream or
where a stream has altered its channel. Included along the
Miamsi River are areas of Abscota sand. Dark-colored Ross

soils are included along the Miami River, along Caesar
Creek, and in some places along the Little Miami River.

Along the Little Miami River, this soil is severely in-
fested with johnsongrass. Flooding is a major limitation
to most nonfarm uses. {Capability unit IIw-2; woodland
group lol)

Genesee leam (Gn)—This nearly level =oil is on flood
plains along most of the smaller and intermediate-sized
streams in the county. Flooding is frequent. A profile of
this soil is described as typical for the serics.

Included with this soil In mapping are areas where the
surface Iayer is silt loam. These included areas are along
streams that originate in the silt-capped material of
Hlinecian age in the southern and eastern parts of the
county. Also included are small areas where the surface
layer 1s fine sandy loam. Other inclusions are small areas of
the Kel and Algiers soils and, along streams that have
steep gradients, small areas of Lanier soils,

Flooding 1s a major limitation for many nonfarm uses.
{Capability unit TTw-2; woodland group lol)

Gravel Pits

Grav el plts (Gpl range from less than an acre to 100 acres
or more in size. Gr avel is taken from the small plts for use
in farm roads and lanes, Pits smaller than 2 acres are
shown on the soll map by a gravel pit symbol. The larger
gravel pits are a source of sand and gravel for commercial
use.

The larger gravel pits commonly contain a part of the
pit that has been worked out. These arcas generally contain
a lake surrounded by sand or gravel of a poor grade and
piles of mixed soil and gravelly spoil material from the
more recent excavations, Some of these lakes are used for
recreation or commercial fishing. A few of the gravel pits
that are worked out are used as sanitary land fills for the
disposal of trash and garbage. This practice causes a possi-
bility of underground water contamination. Some pits are
worked only when there is a local demand for sand or
gravel. Some abandoned sites are quickly overgrown with
weeds and trees. (Capability unit and woodland group not
assigned)

Hennepin Series

The Hennepin series consists of well-drained soils that
are shallow or very shallow to caleareous glacial till. These
soils ocenpy steep to very steep uphnds Hennepin soils
oceur in the area of the county that was glaciated in
Wisconsin age.

A typical Hennepin soil has a dark grayish-brown silt
loam surface layer about 6 inches thick. It 1s underlain by
a thin subsoil of brown light clay loam. The undezlying
material is at a depth of 8 inches and is massive, calearveous
glacial till of loam texture.

Henmnepin soils have low to medium organic-matter con-
tent, moderately slow permeability, and a low to very low
available moisture capacity.

In most areas, Hennepin soils are too thin and too steep
for cultivation. They arc used mostly for pasture and as
woodland.

Representative profile of a Hennepin silt loam (134
miles northwest of Harveysburg and 14 mile southeast of
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the intersection of Furnas Road and State Route 73, Massie
Township) :

Ap—0 to 8 inches, dark grayish-brown (10YR 4/2) silt loam;
weak, fine and medium, granular structure; friable;
many roots; mildly atkaline; weakly calcareous;
neutral ; clear, wavy boundary.

B—6 to 8 inches, brown (10YR 5/3) light clay loam; weak,
fine and medium, subangular blocky structure; firm;
common Toots; moderately alkaline, moderately
caleareous; clear, wavy boundary.

—8 to 60 inches, light yellowish-brown (10YR 6/4) to pale-
hrown (10YR 6/3) loam; siruciureless (massive);
very firm ; few roots that are along vertical cracks in
the {ill; moderately alkaline; caleareous.

The Al horizon in wooded areas is as dark as very dark
grayish-brown {(10YR 3/2) in some places, The A horizon
ranges from loam to silt loam. The B horizon iz mildly alkaline
to moderately alkaline. It is lighter colored than the A horizon
and has developed structure and evidence of weathering not
present in the C horizon. The B horizon ranges from 2 to 14
inches in thickness. In gome places the B horizon does not occur,
because it hag been eroded away or mixed into the plew layer.
The C horizon is calecareous loam or clay leam till that is gen-
erally massive. It has a thick platy siructure in some places.

Hennepin soils commonly are adjacent to steep Miamian
soils and are much more shallow to caleareous till than those
soils.

Hennepin silt loam, 25 to 35 percent slopes (Hef).—
This soil oceurs throufrhout the part of the county glaciated
in 'Wisconsin age. Because most of this soil is wooded and
protected from erosion, the surface layer is thicker than
that in the profile described as typical for the serles. In-
cluded with this soil in mapping are a few areas that are
more gravelly than typical.

Very rapid surface runoff and steep slopes are the
dominant limitations to the use of this soil, Erosion is a
severe hazard unless a plant cover is maintained. Slope is
a main limitation for most nonfarm uses. (Capability
unit VIe—1; woodland group 2rl)

Hennepin silt loam, 25 to 35 percent slopes, moder-
ately eroded {HeF2).—This soil occurs on the side slopes
of the principal valleys and generally is in areas 5 to 25
acres in size. A few areas are 25 to 50 acres in size. Because
of erosion, the plow layer is a mixture of the remaining
surface soil and some of the subsoil. As a result, calcareous
glacial till is at or very near the surface in most places. A
profile of this Hennepin soil is described as typical for
the series.

Included with this soil in mapping are areas of Miamian
soils that make up about 10 to 40 percent of each area
mapped. These included areas are mostly on the upper
parts of slopes above the Hennepin soils.

This Hennepin soil is severely susceptible to erosion if
used for pasture. Tt ig too steep to cultivate. Slope is a
major Hmitation for most nonfarm uses. (Capability urit
VIce-1; woodland group 2rl)

Hennepin—Miamian sﬂt loarns, 18 to 25 percent slopes
(HmE).—This is a mapping unit of Hennepin and Miamian
soils that are so intermingled that each soil could not be
mapped separately at the seale of the soil map. The Henne-
pin soil occupies about 75 percent of each area mapped
and the remamning area commonly is mostly Miamian soil.
Avreas of this complex have rounded and winding linear
ghapes and occur on the side slopes adjacent to the prin-
cipal valleys. They generally contain from 5 to 25 acres,
though a few areas are 25 to 50 acres In size.

A profile of the Hennepin soil in this complex is de-
scribed as typical for the series. The Miamian soil has a
profile similar to the one described as typical for the
Miamian series except that the depth to till is nearer the
mmimum described in the range for the series.

On this mapping unit, there is a severe erosion hazard
if the soils are used for pasture. These soils generally are
too steep and too droughty to be used for cultivated crops.
Slope 1s & major limitation for most nonfarm uses. (Capa-
bility unit VIe-1; woodland group 2r1)

Hennepin-Miamian silt loams, 18 to 25 percent slopes,
moderately eroded (HmE2).~—This is a mapping unit of
Hennepin and Miamian soils that are so Intermingled
that each soil could not be mapped separately af the scale
of the soil map. The Hennepin soil cecupies about 75 per-
cent of each area mapped, and the rest is mostly Miamian
soil. Areas of this complex have rounded and winding
linear shapes and occur on the side slopes of the prinel-
pal valleys. They generally contain from 5 to 25 acres,
though a few mapped areas are 25 to 50 acres in size.

Each of these soils has a profile that differs from the one
deseribed as typieal for their series by being moderately
eroded. Because of past erosion, the plow layer of these
soils is a mixture of the remaining surface soil and upper
part of the subsoil. In the Miamian soil the depth to till
1s near the minimum described in the range of the series.

Included with this complex in mapping are gravelly
areas and many severely eroded areas. Each kind of inclu-
siont is shown on the soll map by a special symbol.

On this mapping unit, there is severe hazard of erosion
in areas used for pasture. The soils are too steep to culfi-
vate, and slope is a major limitation for most nonfarm
usges. (Capability unit VIe-1; woodland group 2r1)

Hennepin-Miamian complex, 12 to 18 percent slopes,
severely eroded {HnD3).—This is a mapping unit of Hen-
nepin and Miamian soils that are so intermingled that each
soil could not be mapped separately at the scale of the
soil map. Hennepin soils oceupy 60 to 75 percent of each
area mapped, and Miamian soils oceupy most of the rest.

The profiles of these soils are similar to those deseribed
ag typical for their respective series except that they have
been altered by severe erosion. The present plow layer
consists mostly of brownish, moderately fine textured ma-
terial, commonly clay loam, similar to that of the subsoil
of the respective typifying profile. In some areas the under-
lying caleareous till 1s exposed, and in other areas it has
been extensively mixed into the plow layer. Gullies are
common. in some areas. Included in this mapping unit are
a few slightly eroded areas and a few moderately eroded
ones.

These soils are severely eroded because they ocoupy sida
slopes that were formerly cultivated up and down hill. The
plow layer commonly is low in organic-matter content, and
it has poor tilth. Where bare of vegetative cover, the sur-
face erusts firmly, and the infiltration of water is re-
stricted. Both erusting and poor moisture content hinder
the emergence of seedlings and good growth of plants.
These soils have a low available moisture capacity. Decause
surface runoff is rapid, the erosion hazard is severe.

Slope is a dominant limitation for most nonfarm uses.
(Capability unit Vie-1; woodland group 3rl)
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Henshaw Series

The Henshaw series consists of soils that are somewhat
poorly drained. These soils are nearly level to gently slop-
ing and are mostly on stream terraces. They formed mn
calecareous, medium-textured to moderately fine textured
lacustrine material of Wisconsin age.

A typical Henshaw soil in a cultivated area has a dark
grayish-brown silt loam plow layer about 8 inches thick.
Below this is a light-gray silt loam subsurface Tayer also
about 8 inches thick. The subsoil, to a depth of about 30
inches, consists of light brownish-gray silty ¢lay loam, In
this layer are some grayish and brownish mottles and
grayish-brown coatings on many of the peds, or soil ag-
gregates. The lower layers in the subsoil, to a depth of 45
inches, are brown and dark-brown silty clay loam, The
underlying material consists of brown silty clay loam that
is stratified.

These soils have a seasonally high water table. The
grayish coatings indicate that the soils are naturally wet.
Where adequately drained, the root zone for most annual
crops 1s moderately deep to deep. The available moisture
capacity is high. Permeability is moderately slow through-
out. In drained areas Henshaw soils are well suited to the
erops commonly grown in the county. Most areas are nsed
as cropland. Corn, soybeans, wheat, and hay are the main
crops.

Representative profile of Henshaw silt loam in a cul-
tivated area (14 mile north of State Route 63 on the line
between sections 6 and 36, R. 3 N., T. 4 E., Turtle Creck
Township) :

Ap—0 to 8 inches, dark grayish-brown (10XR 4/2) silt loam;
weak, fine, grannlar structure; friable; many roots;
strongly acid ; abrupt, smooth boundary.

A2g—8 to 16 inches, light-gray (10YR 7/1) silt loam that has
common, medium and fine, faint, brown (10¥YR 5/3)
and yeliowish-brown (10YR 5/6) mottes; weak, thin,
platy structure ; friable ; common roots ; strongly acid:
gradual, smooth boundary.

Bltg—16 to 24 inches, light brownish-gray (10YR 6/2) and
light yeliowish-brown (10YR 6/4) silty clay loam;
moderate, medinm, subangular blocky structure ; firm;
few roots; thin, patchy, grayish-brown (10YR 5/2)
clay films on ped faceg; very strongly acid; gradual,
wavy bhoundary.

B21tg—24 to 30 inches, light brownish-gray (10Y¥R 6/2) silty
clay loam that has many, medium, distinet, yellowish-
brown (10YR 5/6) mottles; strong, medinm, sub-
angular blocky structare; firm; eontinuous grayish-
brown (10YR 5/2) clay films on ped faces; nimerous,
fire and medinm, black (10YR 2/1) coneretions; few
roots; strongly acid to medium acid; gradual, wavy
houndary.

B22tg—30 to 42 inches, brown (10YR 5/8) silty clay loam that
has many, medinum, distinet, Hght brownish-gray (10YR
6/2) mottles; strong, medium, subangunlar blocky
structure; firm; continuous clay films on ped faces;
few roots; medium acid in upper part and slightly acid
in lower part; gradual, wavy boundary.

B3—42 to 45 inches, dark-brown (16YR 4/3) silty clay loam;
weak, medium and coarse, subangular blocky struc-
ture; irm; newtral; gradual, wavy boundary.

C—45 to 50 inches, brown (10YR 5/3) silty clay loam: mas-
sive (struciureless); friable; stratification evident
below depth of 45 inches; mildiy alkaline; calcareous.

The Ap horizon ranges from dark grayish brown (10¥YR
4/2) to grayish brown (10YR 5/2). The surface layer is silt
leam in mogt places, but it is loam or fine sandy loam in some
areas, The golum ranges from 36 inches to 60 inches in thick-

ness. The Bt horizons range from very strongly acid to slightly
acid, and the B3 horizon is slightly acid@ to neutral. The pH
increases with depth, The € horizon is neutral to moderately
alkaline, If ig calcareoms in most places. The € horizon is
stratified and has texture that ineludes silt loam, silty clay
loam, and fine sandy ioam.

Henshaw goils are the somewhat poorly drained members of
a topographic sequence that inecludes the higher lying., mod-
erately well drained Unientown soils and the lower Iring, very
poorly drained Patton soils. Henshaw soils have more gray
throughout the profile than the Uniontown soils and are light
eolored in contrast to the dark-colored Patton soils, Henshaw
soils are similar to Reesville soils but formed in lacustrine
instead of loess material and are stratified in the lower part.

Henshaw silt loam, 1 to 4 percent slopes {HoB).This
soil is mostly in broad areas that are rounded. Most of the
acreage is in a few areas up to 100 acres in size, but numer-
ous areas range from 3 to 15 acres.

Included with this soil in mapping are a few areas of a
soil that has slopes of 4 to 6 percent. Also included are
some areas of soil that has a surface layer consisting of 6
to 36 inches of loam or sandy loam. The symbol for sand
spots is used on the soil map for areas that have the sandier
overlying materials. In some included areas the subsoil is
more acid and generally weathered deeper than the subsoil
described as typical for the series. Also included are small
areas of dark-colored, wetter Patton soils in drainageways
and in low spots.

Although there is an erosion hazard in the gently slop-
ing areas, the primary limitation to use of this soil for
farming or nonfarm purposes is wetness. (Capability unit
ITw-4; woodland group 2w2)

Hickery Series

The Hickory series consists of well-drained soils that
formed in glacial till of Illinoian age. Tn some places the
glacial iill 1s mantled with a thin layer of loess. Hickory
solls are gently sloping to very steep.

A typical Hickory soil hag a dark-brown silt loam sur-
face layer and a yellowish-brown silt loam subsurface
layer that together are 7 inches thick. The subsoil is mainly
yellowish-brown eclay loam to a depth of about 45 inches.
It is underlain by yellowish-brown and brown clay loam
till of Illinoian age.

Hickory soils have a root zone that is mostly moderately
deep. They have moderately slow permeability, have a
medium available moisture capacity, and are very strongly
acld in the root zone.

Most of the acreage of Iickory soils is in second growth
woodland.

Representative profile of a Hickory silt loam (about
14 mile south of the intersection of Middleboro Road and
U.8. Highway No. 22, Salem Township) :

Al—0 to 3 inches, dark-brown (10YR 4/3) siit loam ; moderate,
medium and fine, granunlar structure; friable; many
roots; strongly acid; clear, smooth boundary.

A28 to T inches, yellowish-brown (10YR 5/4) =ilt Ioam;
weak, fine and medium, granular structure and wealk,
fine, subanguiav blocky stracture; friable:; many
roots; strongly aecid: clear. wavy houndary,

Bl1t—7 fo 10 inches, yellowish-brown {10YR 5/6) silty clay
loam; strong, medium and fine, suhangular blocky
structure ; friable ; thin patchy clay films on ped faces;
few roots; very strongly acid; clear, wavy boundary.
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IIB21t—10 o 26 inches, vellowish-brown (10YR 5/6) clay
loam ; moderate, medium and fine, subangular blocky
structure; firm; continuous clay films on ped faces;
few roots; very strongly acid; gradual, wavy bound-
ary.

IIB22t— 26 to 38 inches, vellowishk-hrown (10YR 5/6) clay
loam that hag a few, fine, faint, pale-brown (10¥R
6/3) mottles; moderate, medium and fine, suhangular
blocky structure; firm; thin continuous clay fillms;
very strongly acid; gradual, wavy boundary.

IIB8t—36 to 45 inches, yellowish-brown (10YR 3/4) clay loam
that has a few, fine, faint, pale-brown mottles: weak,
medium and coarse, subangular blocky structure;
firm ; thin clay films on vertical faces of peds; numer-
ous very dark grayish-brown (10¥R 3/2) concretions
and stains; neutral; clear, irregular boundary.

I1C0—45 to 60 incheg, yellowish-brown {I0YR 5/6) and brown
{16YR 5/8) clay loam ; structureless (massive) ; firm;
mildly alkaline; caleareous.

The solum ranges from 20 to 50 inches in thickness. The A
horizon is generally silt loam in uneroded soils, but it is clay
loam or silty elay leam in some eroded areas. The lower part
of the B horizen and the C horizon have a hue of 10YR, but
hie may be 2.5Y where the till containg a high proportion of
shale and limestone fragments. The unweathered till is clay
loam or leam.

Hickory soils are near or adjacent to the well-drained Cin-
cinnati and Fairmount soils. The Hickory soils have a thinner
&ilt mantle than the Cincinnati soiis. Hickory seoils formed
mostly from glacial till, but Fairmount soills formed from
weathered, residual material.

Hickory silt loam, 2 to 6 pereent slopes, moderately
eroded (HrB2)—This soil 1s at the head of drainageways
and along the sides of some of the deeply incised streams,
Tt ocenrs slightly below the uplands. Tt is below the break
from the nearly level uplands and above the steep side
slopes along the streams. This soil generally is strongly
acid to very strongly acid unless it has been limed. Most of
thig soil formed in glacial till of Tllinoian age, but a few
areas included in manping are underlain by weathered
bedrock from which the loswer part of the soil formed.

In cultivated areas the erosion hazard is moderate. Limi-
tations other than slope are few for many nonfarm uses.
(Capability unit TTe-1; woodland group 201)

Hickory silt loam, 6 to 12 percent slopes, moderately
eroded (HrC2).—This soil oceurs in areas up fo 100 acres
in gize along the side slopes of draimageways throughout
the part of the county glaciated in Illinoian age. The upper
part of this soil formed in glacial till, but in most places
this soil is underlain by bedrock at a relatively shallow
depth. U to 50 percent of this soil has bedrock at a depth
of about 3 to 4 fect, or the lower part of the soil formed in
residaum weathered from bedrock. The plow layer is a
mixture of the original surface layer and some subsoil
material. Included in mapping are some eroded arens
where limestone flagstones are exposed at the surface.

In cultivated areas the erosion hazard is severe. Bedrock
near the surface and slope are limitations for many non-
farm uses. {Capability unit TITe-1; woodland group 2o0l)

Hickory silt loam, 12 to 18 percent slopes, moderately
eroded (HD2)—This soil occurs on slopes along drainage-
ways. It is in areas 100 acres or less in size. Frosion has re-
moved part of the original surface layer, and the surface
layer in plowed areas 1s a mixture of material from that
layer and from the subsoil.

Most of this soil formed in Tllinoian-age till, but the till
ig underlain by Ordovician bedrock at a depth of 3 to 6
feet. In some areas the lower part of the subsoil formed
in residuum weathered from bedrock or in till that was

derived from the local bedrock. The soil on the upper
slopes was mostly derived from glacial till and in most
places is underlain by thicker calcarecus till. The soil
formed partly in weathered bedreck generally is on the
lower part of slopes.

Included with this soil in mapping are some areas where
limestons crops out. Also included are numerous small
areas of Cinemnati, Fairmount, and Rodman soils.

In cultivated areas the ercsion hazard is very severe, for
surface runoff is rapid. Slope and bedrock near the surface
are the main limitations for many nonfarm uses. (Capa-
bility unit TVe-1; woodland group 2r1)

Hickery clay loam, 6 to 12 percent slopes, severely
eroded [HsC3).—This seil is on the side slopes of the
drainageways. It occurs in irregularly shaped areas of 50
acres or less. This soil has been cleared and used as crop-
land or for pasture, and most of the original surface layer
and part of the subsoil have been eroded away. The present
surface layer is mostly subsoil material, and caleareous till
or bedrock is exposed at the surface in many places, partic-
ularly in the rifls and gullies. Nearly all areas of this soil
are underlain by limestone and shale within 3 to 4 feet of
the surface.

Inchuded with this soil in mapping are areas of silty clay
loam, silt loam, or clay. The texture of the surface layer
varies within short horizontal distances, The surface of
bare areas is mostly covered with a pavement of glacial
pebbles or limestone fragments.

Severe past erosion limits use of this soil for cultivated
crops, as does the very severe hazard of erosion. Slope and
bedrock near the surface are Himitations for many nonfarm
uses. {Capability unit TVe-1; woodland group 3ol)

Hickory clay loam, 12 to 18 percent slopes, severely
eroded {HsD2}.—This soil oceurs in only a few areas, which
are 40 acres or less in size. It cccupies the sides of drain-
ageways.

Because this soil has been poorly protected from erosion,
the original surface Iayer and part of the subsoil have been
eroded away. Yellowish-brown subsoil material is exposed
at the surface, and calcarcous till or bedrock is exposed
in gullies and drainageways in places.

Included with this soil in mapping are arcas of Fair-
mount soils that developed primarily from the local bed-
rock, thongh they do contain some glacial pebbles in
places. Also included are small areas of Iennepin soils.
In other included areas, the surface layer is silty clay loam,
clay, silt loam, or loam. The texture of the surface layer
varics within short horizontal distances.

Severe erosion and moderately steep slopes are the dom-
inant limitations to the use of this soil for crops. Slope and
limited depth to bedrock are limitations for many non-
farm uses. (Capability unit VIe-1; woodland group 3rl)

Hickory-Fairmount complex, 18 to 25 percent slopes,
moderately eroded (H:2).—The goils in this mapping
unit oceur on side slopes of tributaries of the Little Miami
River. These streams are narrow and deeply entrenched,
for they have cut throngh the Ilinoian till into the under-
lying shale and limestone bedrock. The Fairmount soil of
this complex is darker colored and more clayey in the sub-
soil than the Hickory soil. Most areas are about 70 percent
Hickory soil and 30 percent Fairmount soil.

These soils typically oceur in small or narrow areas
where the soils are so intermingled that they cannot be
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shown separately on a map of the scale used. Most areas
have a silt loam or a silty clay loam surface layer.

Included with these soils in mapping are small areas of
Cincinmati and Hennepin soils and areas where limestone
and shale crop out. Small severely eroded areas are indi-
cated on the soil map by a symbol.

Steep slopes are the major limitation to the use of this
soil for farm or nonfarm purposes. (Capability unit VIe-
1; woodland group 4d1)

Hickory-Fairmount complex, 25 to 50 percent slopes,
moderately eroded [(HtF2).—The soils in this mapping
unit are on the side slopes along the Little Miami River,
from a short distance above Oregonia to the county line at
Loveland. They also are along some of the larger tribu-
taries. Areas are up to 400 to 500 acres in size. These soils
are censely wooded in most places.

This mapping unit is variable, mainly beeause of the na-
ture and thickness of the till deposits; the aspect, steepness,
and length of the slope; and past management. Most areas
are about T0 percent Hickory soils and about 80 percent
Fairmount so1ls. The proportion and distribution of these
soils vary from one area to another. Hickory soils normally
ave dominant on the upper part of the slopes, and Fair-
mount soils on the lower part. Surface runoff is very rapid.

Included in mapping are large areas of a soil that is thin-
ner than the Hickory soil and formed in material
weathered entirely from till or partly from till and partly
from bedrock. These included areas make up as much as
75 percent of some areas. The shallowness does not ap-
pear to be entirely the effect of erosion, becanse some areas
fess than 20 inches thick have a complete profile. In other
included areas are small areas of Cincinnati and Henne-
pin soils. A few small inclusions of Rodman or Casco soils
also oceur.

The very stecp slopes are a main limitation to the use of
this mapping unit for farm or nonfarm purposes. (Capa-
bility unit VITe-1; woodland group 4d1)

Iva Series

The Iva series consists of deep, loamy soils that are
somewhat poorly drained. These soils formed partly in 2
thick mantle of loess and partly in glacial till of Illinoian
age. They occupy a small area near the confluence of
Caesars Creek and the Little Miami River in Wayne
Township.

A typical Iva soil in a cultivated area has a dark
grayish-brown silt loam surface layer about 8 inches
thick. A mottled grayish-brown silt loam subsurface Iayer
extends to a depth of 18 inches. The subsoil is mostly
brown and yellowish-brown silty clay loam to a depth
of 58 inches. Below this, and extending to a depth of 96
inches, the subsoil is yellowish-brown silty clay loam and
brown silty clay. The lower part of the subsoil formed
in glacial till. Glacial till that is only slightly weathered
is below a depth of 96 inches.

Iva soils have moderately slow permeability and a sea-
sonally high water table. They dry out slowly in spring
unless they are drained. Their root zone is medium acid
in most places that have not been limed.

Iva soils are used mostly for farming. The principal
crops are corn, soybeans, wheat, and meadow mixtures

of legumes and grasses.

Representative profile of Iva silt loam (3 miles south-
east of Waynesville, 34 mile southeast of infersection of
Middletown and Ellis Lineoln Roads, and 50 feet north-
east of Kllis Lincoln Road, Wayne Township) :

Ap—0 to 8 inches, dark grayish-brown (10YR 4/2) =ilt loam;
moderate, medium and fine, granular structure:
friable; many Toots; nentral; clear, smooth boundary.

A2g 8 to 18 inches, grayish-brown (I0YR 5/2) siit loam that
has common, medinm, distinct, dark-gray (10TR 4/1)
nottles between depths of 14 and 18 inches: weal,
thin, platy structare; friable; common roots; neutral;
clear, wavy houndary.

Blig—18 fo 24 inches, brown (10YR 5/3) silty clay loam that
has many grayish-brown (10YR 3/2} mottles; mod-
erate, medium, subangular blocky strueture; firm;
thin, patchy, grayish-brown (10YR 5/2) elay films;
medium acid ; clear, wavy boundary.

B21tg—24 to 41 inches, brown (I0YR 5/8) silty clay loam that
has common, medinm, faint, pale-brown (10¥R 6/3)
mottles ; moderate, medium, subangnlar blocky Stric-
ture; firm ; continuous grayish-brown (10¥R 5/2) and
light brownish-gray (10YR 6/2) clay films on vertical
and horizontal faces of peds; numerous dark-broswn
concretions ; strongly acid; gradual, wavy boundary.

B22t—41 to 58 inches, vellowish-brown (10YR. 5/4) silty clay
ioam that has few, fine, faint, strong-brown (7.56YR
5/8) and yellowish-brown (10YR 5/6) mottles; mod-
erate, medium and fine, subangular blocky structure;
firm; continuous brown (10YR 35/3) clay films;
numerous shotlike concretiong; medinm acid; clear,
#mooth boundary.

IIB23t—58 to 66 inches, yellowish-hrown (10¥R 5/4) silty
elay loam; moderate, coarse, subangular blocky strue-
tare; firm; thin pale-brown (10YR 6/3) clay films;
mumerous shotlike coneretions; slightly acid; clear,
wavy boundary.

IIB3—66 to 96 inches, brown (10YR 4/8) silty clay; strong,
fine, anguiar blocky structure; firm; numerons dark-
brown {10YR 3/8) concretions; coarse skeleton makes
up 1 percent of horizon; neutral; gradual, wavy

boundary.

ITC—96 to 120 inches, yellowish-brown (16YR 5/4) clay loam ;
structureless (massive) ; firm; mildly alkaline ;
calcareons.

The Iva soils in this county have a thicker solum than Iva
soils elsewhere. The loess ranges from 48 to 72 incheg in
thickness, The B2t horizons that formed in the loess mantle
are silty clay loam. The IIB2t horizon is dominantly silty
clay leam. The B2t horizons range from very strongly acid
to medium acid. The IIB2t horizon is medium acid to slightly
acid in the upper part and gradually grades to neutral in
the lower part. The TEC horizon is dominantly clay loam, but
it is gilt foam or loam in some places. It is nentral to mildly
alkaline and is commonly calcareons.

Iva soils are the somewhat poorly drained members of a
drainage sequence that includes well-drained Alford soils. Iva
soils have a thieker «ilty mantle than Avonburg soils and
are weathered to a greater depth than Reesville soils.

Iva silt loam, till substratum, 0 to 2 percent slopes
(IvA).—This soil occurs in one irregularly shaped arca. It
is susceptible to surface crusting,

Included near the northeastern edge of this soil are areas
of Reesville soils in depressions and along drainsgeways
that originate in areas of this soil. Also included arc areas
of the wetter, dark-colored Patton soils along the western
edge of this'soil. Other inclusions are small areas of bet-
ter drained Alford and Rossmoyne soils.

Seasonal wetness and moderately slow permeability are
the main limitations to use of this soil for farming or
nonfarm purposes. (Capability unit IIw—; woodland
group lol)
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Kendallville Series

The Kendallville series consists of Hight-colored, gently
sloping and sloping soils that oceur on uplands and are
well drained. These soils are mostly moderately deep to
compact calcareous glacial till of Wisconsin age. They
formed partly in a loamy mantle of outwash material and
partly in the underlying glacial till.

A typical Xendallville soil in a cultivated area has a
dark-brown loam plow layer about 7 inches thick. The
subsurface layer is dark yellowish-brown loam that ex-
tends to a depth of 11 inches. The subsoil layers are clay
loam and sandy clay loam that extend to a depth of about
40 inches, These layers are dark brown to a depth of
25 inches. The subsoil grades from medium acid in the
upper part to neutral in the lower part. The lower part
of the subsoil formed in the upper part of the nnderlying
till material. The lower part of the subsoil contains some
glacial pebbles and limestone Iragments. Below a depth
of 40 inches, there is massive loam glacial till that is
caleareous.

Permeability in the Kendallville soils ie moderate above
the till and moderately slow in it. The compact underlying
till generally restricts root development to a moderately
deep zone. Within this zone the available moisture holding
capacity is medium.

The Kendallville soils are used mostly as cropland in
this county. Corn, soybeans, and wheat are the principal
cultivated crops.

Representative profile of a Kendallville loam (150 feet
south of Middletown Road and about 1.1 miles southwest
of Harveysburg) :

Ap—0 to 7 inches, dark-brown (10YR 4/3) loam; weak,
medium, granular strueture; friable; many roots;
medium aecid; abrupt, smooth boundary.

A2—T to 31 inches, dark yellowish-brown (I0YR 4/4) loam;
weak, medinm, platy structure that parts eagily to
medinm and fine, granular; friable; many roots;
medium acid; clear, wavy boundary.

B1f—11 to 17 inches, dark-brown {7.5YR 4/4) clay loam ; mod-
erate, medinm, subangalar blocky structure; friable;
many roots; thin patchy clay filmg on ped faces:
medium acid ; elear, wavy boundary.

B21t—17 to 23 inches, dark-brown (7.5YR 4/4) sandy clay
lpam ; moderate, coarse, subangular bloeky structure;
firm ; common roots; many very dark yellowish-hrown
(10YR 8/4) and very dark grayish-brown (10YR 3/2)
iron concretions or stains; sand grains bridged with
clay; medium acid; clear, irregular boundary.

11B22t—25 to 32 inehes, dark-brown (10YR 4/3) clay loam;
weak, coarse, subangular blocky structure; firm; few
roobs; thin patchy clay films on ped faces; slightly
acid ; gradual, wavy boundary.

ITB3-—32 to 40 inches, dark yellowizh-brown (106YR 4/4) clay
loam; strmzetureless {(massive); neufral; diffuse,
irregular boundary.

IIC—40 to 60 inches, yellowish-brown (10YR 5/4) loam ; struc-
tureless {massive); firm; mildly alkaline; weakly
caleareous till.

The A horizons are loam in most places, but silt loam and
clay loam A horizonsg do cecur. The clay loam A horizons are
mostly in eroded areas. The oubwash ahbove the till ranges
from 24 fo 42 inches in thickness, and the thickness of the
outwash varies within short horizontal distances. Difference
in texture and color between the weathered outwash and the
weabhered till are abrupf, but the boundary between the out-
wash and till may be abrupt or clear and wavy or irregular.
The B horizons in the outwash material generally bave a hue
of T.5YR or 5YR, a value of 4 or 5, and a chroma of 3 or 4.
These horizons are clay loam, sandy or gravelly clay loam, or

clay. Bvidence of stratification is common in the weathered out-
wasgh. The B horizons in the weathered till normally hiave a
hue of 10YR, a vaiue of 4 or 5, and a chroma of 3 or 4. These
horizons are dominantly loam, but they are clay loam or silt
loam in some places. The A2 horizon and upper Bt horizons
are normally medium acid, but they range from strongly aeid
1o slightly acid. The glightly acid reaction oceurs mostly in the
thinner profiles. The IIB2¢ horizon generally ig slightly acid,
though in some places it is medium acid where its upper part
is in contact with the outwash material,

Kendallville soils are comomonly adjacent to Miamian and
Fox soils. Horizons in the uppermost 24 £o 42 inches of Ken-
dailville soils formed in outwash material, but corresponding
‘horizons in Miamian soils did not. Within a depth of 42 iniches,
Kendallville soils have a glaecial till subsiratum rather thap
one, 25 in Fox soils, of gravel and sand.

Kendallville loam, 2 to 6 percent slopes (KeBj.—This
soil has the profile described as typical for the series. This
soll oceurs in gmall, irregular areas of kames in Union and
Turtle Creek Townships. It also occurs at the edges of ter-
races on vailey trains where outwash overlies Wisconsin-
age till. Within short distances, the outwash varies in
thickness over the till. Tilth is generally good, and the soil
dries out quickly in spring.

Included with this soil in mapping are many areas of
moderately eroded Kendallville soils. Also included are
common areasof Fox and Miamian soils.

‘A moderate erosion hazard is the dominant limitation
to use of thig soil for cultivated crops. Moderately slow
permeability in the underlying material is a limitation for
some nonfarm uses, (Capability unit ITe-1; woodland
group 201}

Kendallville loam, 6 to 12 percent slopes, moderately
eroded (KeC2.—This seil occurs mostly along the outer
edges of the terraces on valley trains, It lies near the edge
of the valleys where the ontwash sand and gravel is shallow
over till, Tt also oceurs in & kame area in Union and Turtle
Oreek Townships. This soil has a profile similar to that
deseribed as typical for the series except that the plow
layer is thinner. The plow layer is a mixture of the surface
layer and material from the subsoil. Included with this
goll in mapping are common areas of Fox, Caseo, and
Miamian soils.

A severe erosion hazard because of the rapid surface
runofl is the major limitation to use of this soil for culti-
vated crops. Slope and moderately slow permeability are
limitations for some nonfarm uses. (Capability wnit [ile~
1; woodland group 201)

Kings Series, Thick Surface Variant

The Kings series, thick surface variant, consists of dark-
colored, very poorly drained soils that are clayey below
the surface layer. These soils formed in fine-textured sedi-
ments that were depoesited 1n a preglacial valley. They are
depressional or nearly level.

A typical profile has a very dark gray silty clay loam
surface layer about 20 inches thick, The subsoil is black
and dark-gray silty clay that extends to a depth of about
49 inches. The underlying material is sticky, gray silty
clay.

Fhese soils have slow or very slow permeability and a
seasonally high water table. They commonly are swampy
in winter and spring and reqguire drainage before they can
be cultivated. These soils are neutral throughout and have
a high available moisture capacity.
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Soils of this variant are generally too wet for farming,
but drained areas are suited to cultivated crops. .

Representative profile of Kings silty clay loam, thick
surface variant (NE14 section 34, T. 4 N, R. 3 K., west-
ern part of Turtle Creek Township) :

A1 0 to 20 inches, very dark gray (10YR 3/1) silty clay loam ;
strong, fine and medinm, granular structure; friable;
many roots; neutral; gradual, irregular boundary.

B21g-—20 to 80 inches, black (10Y¥YR 2/1) silty clay; strong,
medium and coarse, angular blocky structure; sticky;
many roods; newtral; gradual, irregular boundary.

B22g— 30 to 42 inches, dark-gray (N 4/0) siliy clay that has
common, fine and medium, distinet, dark yellowish-
brown {(10YR 4/4) mottles; weak, coarse, angular
blocky structure; sticky; few roots; nmeutral; diffuse,
irregular boundary.

(—42 to 60 inches, gray (10YR 6/1) siliy clay that has many,
medium, faint mottles of brown (10YR 5/3), dark
aray (N 4/0), and light brownish gray (2.5Y 6/2);
massive; sticky; neutral.

The A horizon is dominantly very dark gray (10YR 3/1), but

it ranges to black {N 2/0}. The dark-colored upper horizons

range from 24 to 40 inches in thickness. The B horizon is silty
clay or elay. The C horizon is neufral in most places, but it is
mildly alkaline to moderately alkaline and is caleareous in
some places. The ¢ horizon normally has a hue of 10YR,
but hue is 2.5Y or 7.5YR in some places. Hue is 7.5YR where
soils of thig variant contain small accamulations of bog iron.

Below the C horizon the material varies and includes strati-

fied alluvial or lacustrine deposits that range from loam to

clay.

Kings soils, thick surface variant, are commonly adjacent
to very poorly drained Patton soils, but they are more clayey
helow the surface layer than Patton soils.

In this county the surface layer of Kings soils is thicker than
normal for the Kings series. For this reagon, the series in
this eonnty is correlated as a thick surface variant.

Kings silty clay loam, thick surface variant (Kg).—
This nearly level to level soil oceurs in only a few small
areas near the headwaters of Little Muddy Creek in an
area Jocally called Shakers Swamp. Commonly included
with this soil in mapping are small areas of Muck.

Because the hazard of wetness is severe, this soil must
be drained hefore it can be farmed or used for anything
other than swampy grassland. (Capability unit I1Tw-1;

woodland group 3wl)

Lanier Series

The Lanier gseries congists of well-drained, dark-colored,
nearly level goils on flood plains. These soils are sandy and
gravelly and occur next to streams that have fairly steep
gradients. They also occupy alluvial deltas near the base
of steep upland slopes.

A typical profile has a very dark grayish-brown sandy
loam surface layer that is about 10 inches thick and iz 10
to 20 percent coarse fragments. Below this layer, there is
very gravelly sandy loam that extends to a depth of 24
inches and has numerous flagstones and cobblestones. Next
are strata of gravel and sand.

These soils have rapid permeability and a low to very
low available moisture capacity. Their root zone is cal-
careous and shallow to moderately deep. The soils are
subject to periodie flooding.

Some areas of these solls are cultivated, and some are
used for pasture or as woodland.

Representative profile of Lanier sandy loam (about
1/ mile west of Blackhawk, 125 yards northwest of State
Route 132 along Lick Run, Harlan Township) :

AI1—0 to 3 inches, very dark grayish-brown (10YR 3/2) sandy
loam ; weak, fine, granular structure; frizble; many
roots; moderately alkaline; caleareous; gradual,
wavy boundary.

A12-3 to 10 inches, very dark grayish-brown (10YR 3/2)
sandy loam ; siructureless (single grain) ; loose ; many
roots; 10 to 20 percent coarse skeleton; weak stratifi-
cation ; moderately alkaline; calcareous; gradual, ir-
regular boundary.

IIC1—30 to 24 inches, dark grayish-brown, (10YR 4/2) very
gravelly sandy loam; struectureless (single grain);
loose; coarse skeleton about 50 percent of horizon at
depth of 10 inches and increases to about 75 percent
at depth of 24 inches; coarse skeleton comnsists of
flagstones and cobbles up to 12 inches irn diameter;
long axis of flagstones parallel to the surface; inter-
stices filled with loose sandy loam alluvium ; common
roots; meoderately alkaline; calcareous; diffuse, ir-
regular honndary.

11C2—24 to 50 inches, caleareons sand, gravel, and flagstones.

The A horizon ranges from dark grayish brown (10YR 4/2)

in cultivated fields to very dark grayish brown (10YR 3/2) or
very dark gray (10YR 3/1) in wooded areas, where an Al
horizon has formed, The A horizon is dominantly sandy loam
but ranges from loam to loamy sand. It is up to 25 percent
coarse material that ranges from gravel to flagstones 12 inches
long. The sandy loam A horizon ranges from 4 inches to 20
inches in thickness, The C horizon varies within short dis-
tances. It ranges from dominantly gravel to dominantly flagey
material and is stratified in mest places. In thickness over
bedrock, the O horizon ranges from several feet to as little
ag 6 inches. The entire solum generally is ealcareous.

Lanier soils are typically near or adjacent to Genesee soils,

They are coarser textured, thinner to the coarse textured sub-

stratum, and darker colored than Genesee go0ils.

Lanier sandy loam (lg].—This nearly level soil oceurs
in arveas generally less than 25 acres in size. It is on flood
plaing or at the edge of flood plains. It is generally adja-
cent to Genesee solls and most commonly is closer to the
streams than those soils. It is commonly on the slope of a
stream meander, or in areas where the stream channel has
changed and the former stream channel has not been com-
pletely filled with allnvinm. This soil also occurs along
the sides of the flood plain where a smaller stream that
has a steep gradient empties into a larger valley, such as
that of the Little Miami River. In these places this soil
oceurs as a delta deposit at the confluence of the two
streams and along the sides of the smaller stream.

This soil is subject to flooding, and it is droughty at
times. (Capability unit ITw-2; woodland group 2ol)

Miamian Series

The Miamian series consists of well-drained soils that
are moderately deep to calcareous till. These soils formed
partly in silty material deposited by wind and partly in
the underlying caleareous loam till of Wisconsin age. They
are gently sloping to steep and occur in the northern part
of the county.

A typical Miamian soil in a cultivated area has a brown
silt Ioam plow layer 5§ inches thick. The next layer is pale-
brown silt leam 3 inches thick. The subsoil extends to a
depth of 24 inches and is dark yellowish-brown and
yellowish-brown, firm silty clay loam and clay loam. The
underlying material is compact, calcareous loam glacial
tall.

The Miamian soils in this county have a silt mantle that
ranges from 2 to 18 inches in thickness. Because of the
compact glacial till, the root zone of most annual crops is
only moderately deep in many places. Also because of this
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till, the Miamian soils have moderately slow permeability.
The available moisture capacity in the root zone is mostly
medium except in severely eroded areas, where it is low.
Unless these soils have been limed, the upper part of the
root zone is mostly strongly acid.

Miamian soils are important te farming in the county.
Cultivated areas are used mostly for corn, wheat, and soy-
beans. The largest acreage of Miamian soils is mapped in
complexes with Russell soils.

Representative profile of a Miamian silt loam in a enlti-
vated area of Russell-Miamian silt loams, 2 to 6 percent
slopes, moderately eroded {about 2 miles east and 14 mile
south of the intersection of State Route 73 and U.S, High-
way No. 42, Massie Township) :

Ap—~0 to 5 inches, brown (10YR 4/8) silt loam; weak, fine
and medinm, granular structure ; friable ; many roots;
neutral ; clear, smooth boundary.

A2—5 to 8 inches, pale-brown (10YR 6/3) silt loam; weak,
fine, subangular blocky structure; friable; many
roots; meutral; abrupt, wavy boundary.

B1t—S to 12 inches, yellowigsh-brown {I0YR 5/4) si'ty clay
loam ; moderate, medium, subangular blocky structure ;
friable; common roois; thin patchy clay films on ped
faces; slightly acid; clear, wavy boundary.

ITB2t—12 to 24 inches, dark yellowish-brown (10YR 4/3) heavy
clay loam; strong, medium, subangular bloeky struec-
ture; firm; common roots; thin continwous clay films
on ped faces; few glacial pebbles; slightly acid in
upper part and neutral in lower part; gradual, irregu-
lar boundary.

IIC—24 to 69 inches, light yellowish-brown (10YR 6/4) loam;
struetureless (massive); firm; mildly alkaline to
moderately alkaline; calcareous.

The Ap horizon generally is brown (10YR 4/3), but it ranges
to grayish brown (10YR 5/2). The A horizons are silt loam
except in eroded areas, where they are silty clay loam, clay
loam, or clay. The silt mantle ranges from 2 to 18 inches in
thickness and varies in thickness within short horizontal dis-
tances. The Bt horizon ranges from gilty eclay loam where it
formed in loess to heavy clay loam or clay where it formed in
weathered till. The lower part of the solum containg numerous
small igneous pebbles and some limestone fragments. The depth
to the C horizon ranges from 20 to about 42 inches, but it is 20
to 30 inches in most places. The C horizon is dominantly leam,
bat it ranges from gilt loam to light clay loam in some places.
Reaction ranges from slightly aeid to strongly acid in the Bilt
horizon and grades to neutral in the lower part of the IFTB2t.
The € horizon iz ealearecus in all areas.

The Miamian 8o0ils commonly are adjacent to the well-drained
Russell soils. Both kinds of these soils generality occur on the
highest part of the Iandsecape. The Miamian soils occur where
the Loess extends to a depth of less than 18 inches, but the Rus-
sell soils occur where the loess extends to a depth of 18 to 30
inches. The Miamian sof's are in & drainage sequence that in-
cludes the lower lying, very poorly drained Brookston soils.
Miamian soils are lighter colored and have a less gray subsoil
than Brookston soils.

Miamian clay loam, 2 to 6 percent slopes, severely
eroded (MmB3).—This soil commonly occupies knobs and
side slopes that have been cultivated up and down hill
Because of this cultivation, and because surface runoff is
rapid, severe erosion has occurred.

A profile of this soil is similar to that described as typi-
cal for the series except that the present plow layer con-
sists mostly of moderately fine textured material. Much
of this soil has its former subsoil exposed at the surface.
In a few areas the caleareous till is at or very near the
surface. Gullies are common in some areas. Included with
this soil in mapping are a few slightly eroded and a few
moderately eroded areas,

The plow layer commonly is very low in organic-matter
content and has poor tilth. The caleareous till near or at
the surface is detrimental to seedlings. When bare of a
plant cover, the soil surface is subject to crusting. This
erusting slows the infiltration of water. Both crusting
and a poor moisture content hinders the emergence of
seedlings and good growth of plants. The available mois-
ture capacity 15 low.

The erosion hazard is severe where this soil is used for
crops. The moderately slow permeability is a limitation
for some nonfarm uses. (Capability unit 1ITe-1; wood-
land group 201)

Miamian clay loam, 6 to 12 percent slopes, severely
eroded (MmC3).—This soil commonly occupies knobs and
side slopes that have been cultivated up and down hill.
Because of this cultivation, and because surface runoff is
very rapid, severe erosion has occurred.

A profile of this soil is similar to that described as typi-
cal for the series except that the present plow layer con-
gists mostly of moderately fine textured material. It is
mostly subsoil material. Depth to limy till is shallow in
most places, and in some places the till is exposed at the
surface. Gullieg are common in some areas. Included with
thig soil in mapping are a few slightly eroded and a few
moderately eroded areas.

The plow layer of this soil is commonly very low in
organic-matter content and has poor tilth., Where bare of o
plant cover, the surface tends to crust, This crusting slows
the infittration of water. Both crusting and a poor mois-
ture content hinder the emergence of seedlings and good
growth of plants. The available moisture capacity is low.
The erosion hazard is very severe where this soil is used
for crops. Severe erosion and moderately slow permeabil-
ity are limitations for some nonfarm uses. (Capability
unit IVe-1; woodland group 201)

Miamian-Hennepin silt lJoams, 12 fo 18 percent slopes,
moderately eroded (MnD2).—In this mapping unit, areas
of Miamian and Hennepin soils are so intermingled that
they cannot be shown on the soil map at the scale used.
The Miamian soil occupies 50 to 75 percent of each area
mapped, and the remaining acreage is mostly Hennepin
sotl. This mapping unit oceurs on the side slopes of prin-
cipal valleys in areas that have circular and complex
shapes. These areas are 5 to 25 acres in size.

The profile of each of these soils is similar to that de-
scribed as typical for its series except that, because of ero-
sion and subsequent tillage, the plow layer is a mixtare of
the remaining surface layer and the upper part of the sub-
soil. The Hennepin soil 1s much shallower to caleareous till
than the Miamian soil. Small areas that are more gravelly
than typical are indicated on the soil map by a symbol.

Because surface runoff is very rapid, the erosion hazard
is very severe where these soils are used for crops. (Ca-
pability unit TVe-1; woodland group 2ri)

Miamian-Russell silt loams, 6 to 12 percent slopes,
moderately eroded (MrC2).—This mapping unit consists
of Miamian and Russell soils that are so intermingled that
they could nof be shown on the soil map at the scale nsed.
The Miamian soil occupies 50 to 75 percent of each area
mapped, and the remaining acreage is mostly Russell soil.
The Miamian soil is mostly on the upper convex slopes,
and the Russell soil is on the lower concave slopes. The
silty mantle is thicker on the lower slopes than on the
upper ones.
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This mapping unit is on the Wisconsin-age till plain in
areas that are roughly circular in shape. Most areas are
5 to 25 acres in size. Slopes are 300 to 400 feet long in

laces.
P The profile of each of these soils is similar to that
described as typieal for its series except that, because of
erosion and subsequent tillage, the plow layer of these
soils is a mixture of the remaining surface layer and the
upper part of the subgoil. The Russell soil has a thicker
silty mantle than the Miamian soil,

The erosion hazard on these soils is very severe in cul-
tivated areas. Slope is the dominant limitation for non-
farm uses. (Capability unit T{Te-1; woodland group 201}

Muck

Muck [Mu} consists of black, soft muck that extends from
the surface to a depth of 40 to 60 inches. It is commonly
underlain by marl, but in some places the underlying ma-
terial eonsists of silty and clayey material of lacustrine or
alluvial origin. Muck formed in continuously saturated
arcas where there was an accumulation of partly decom-
posed plant material mixed with a small amount of mineral
soil. It is level and occurs in low-lying bogs and swamps,
mostly adjacent to or on flood plains,

When saturated, Muck is smooth, friable, and soft. It is
loose and powderlike when dry. Tf not drained, Muck has
a continuously high water table, The available moisture
capacity is very high. Permeability is moderate in the
organic material and is very slow in the underlying
material.

Muck commonly is adjacent to the Shoals, Sloan, and
other soils on the flood plains. Tt consists of organic ma-
terial, whereas the Shoals and Sloan soils consist of
mineral material.

Most areas of Muck are adjacent to Spring Valley Lake
in the northern part of Wayne Township. A few small
areas occur along the flood plain of Clear Creek in Frank-
lin Township. These small areas commonly are in crescent-
shaped sloughs of abandoned stream channels. Most of the
Iarger areas are covered by sedges and water-tolerant trees
and shrubs. A few smaller areas are suited to pasture, along
with the adjacent soils. The largest single area of this land
type is in the Spring Valley Wildlife Area.

Use of this land type is limited by the high water table
and susceptibility of flooding. Muck is well suited to crops
if it is drained and intensively managed, but drainage out-
lets are generally difficult to obtain. In drained areas Muck
is likely to subside. (Capability unit and woodland group
not assigned)

Ockley Series

The Ockley series consists of well drained, deep soils
that formed in medium-textured material over calcareous,
stratified, sandy and gravelly material. These soils are
nearly level or gently sloping and oceur on glacial outwash
terraces of Wisconsin age. These terraces are along the
Little Miami River and some of its larger tributaries.

The plow layer of a typical Ockley soil in a cultivated
ares 18 dark-brown silt loam about 8 inches thick. The next
layer is darker yellowish-brown silt loam about 5 inches
thick. The subsoil extends to a depth of 54 inches and is

mostly dark-brown silty clay loam and elay loam. The
underlying material is stratified sand and gravel and is
calcareous.

Ockley soils are moderately permeable above the under-
lying material and rapidly permeable in it. The root zone
is deep for most field crops, though root development is
severely limited in the caleareous sand and gravel. These
soils have a high available moisture capacity and are
medium acid in the root zone.

Ockley soils are well suited to crops and are important
to farming. Most areas are used as cropland. Corn, wheat,
soybeans, and hay are commonly grown. Pollution to
underground water supplies is a risk if Ockley soils are
used for the disposal of sewage efluent or of solid waste.

Representative profile of an Ockley silt loam that is
cultivated (314 miles northeast of Waynesville and 500
feet northwest of the intersection of U.S. Highway No.
42 and Cook-Jones Road, Wayne Township) :

Ap—0 to 8 inches, dark-brown (10YR 4/3) silt loam ; moderate,
fire and medium, granular structure; friable; many
roots; neutral; clear, smooth boundary.

A28 to 13 inches, darlk yellowish-brown (10YR 4/4) silt loam H
wealk, fine and mediam, subangular blocky strueture;
friable; many roots; slightly acid; clear, smooth
boundary.

B1t—13 to 20 inches, dark-brown {T.5YR 4/4) silty clay loam ;
moderate, fine ‘and medium, subangular blocky strue-
ture; firm; common roots; thin patchy clay films on
ped faces; slightly acid; gradual, wavy boundary.

B21t—20 to 36 inches, dark-brown (7.5YR 4/4) silty clay loam :
strong, medium, subangular blocky structure; firm ;
common roots; thin continruous clay films on ped faces ;
medium acid; clear, smooth boundary.

IIB22t—36 to 45 inches, dark-brown (T.5YR 4/4) clay loam;
wealk, coarse, subangular blocky structure; firm; few
roots; thin patchy clay films on ped faces; medium
acid; gradual, irregular boundary.

IIB3t--45 to 54 inches, dark-brown (10YR 4/3) to dark
yellowish-brown (10YR 4/4) sandy clay loam ; weak,
coarse, subangular blocky structure; friable; thin
patchy clay filmg; neutral; diffuse, hroken houndary.

HIC--54 te 60 inches, yellowish-brown {10YR 5/4) sand and
gravel; gtructureless (single grain) ; loose; stratified ;
mildly alkaline ; caleareous.

The Ap horizon is dominantly silt loam, but it is loam in some
Dlaces. Where the Ap horizon is loam, the Bt horizong are clay
loam or sandy clay loam, The B horizons are slightly acid to
medium acid in the upper part and range from medinm zeid
to neutral in the lower part. They have a bue of 7.5YR or 10YR.
The depth to calcareous sand and gravel ranges from 42 to 66
inches. The C horizon is stratified, and its texture varies from
one stratum to another. Texture ranges from loam to sand or
gravel, but most strata are a mixture of sand and gravel.

Ockley soils are commonly adjacent to or near Tox, Casco,
and Warsaw soils and are deeper to the underlying sand and
gravel than are those soils. Ockley soils are light eolored in
contrast to the moderately deep, dark-colored Warsaw soils,
The upper part of the subsoil in Ockley soils is less acid than
that in the Willlamsburg soils.

Ockley silt loam, 0 to 2 percent slopes [OcA).—Most
areas of this soil are on broad terraces. These areas are com-
monly rounded in shape and are 3 to 10 acres in size. Sur-
face runoff is negligible, and there iz little or no hazard of
erosion. A profile of this soil is described as typical for the
series. Included with this soil in mapping are a few mod-
erately well drained areas.

This Ockley soil is well suited to row crops and specialty
crops. It also is well suited to irrigation. Limitations are
very few to its use for farming or for many nonfarm pur-
poses. (Capability unit I-1; woodland group lol)
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Ockley silt loam, 2 to 6 percent slopes {OcB).—This
soil occupies broad areas on terraces. Most areas are 3 to 10
acres in size. Included with this soll in mapping are a few
moderately well drained areas.

Partly because surface runoff is medium, the erosion haz-
ard is moderate in cultivated areas. This soil is well suited
to row crops and specialty crops. Tt also is well suited to
irrigation 1f erosion is controlled. Slope is a limitation for
some nonfarm uses. (Capability unit ITe-1; woodland
group lol)

Ockley silt loam, 2 to 6 percent slopes, moderately
eroded (OcB2).—Most areas of this goil are in broad areas
on terraces. These areas commonly are rounded in shape
and are 3 to 10 acres in size, The plow layer is a mixture of
some silty surface material and some dark-brown material
from the upper part of the subsoil. The surface layer is
more sticky than that of an uneroded Ockley soil. Because
of past erosion, tillage of the plow layer is moderately diffi-
cult. Included with this soil in mapping are a few areas of
moderately well drained soils.

This soil is suitable for irrigation if erosion is controlled.
It cultivated, it has a moderate erosion hazard. Slope is a
limitation for some nonfarm uses. (Capability unit Tle-1;
woodland group 1ol)

Parke Series

The Parke series consists of deep, well-drained soils that
formed partly in loess and partly in underlying water-
worked material of Tllinoian age. The underlymg material
is acidic and highly weathered. It comsists of roughly
stratified and mixed silt and sand and includes various
amounts of clayey and gravelly material. Parke soils oc-
cur in the southern part of the county on terrace remnants
and are commonly adjacent to and slightly lower than
soils formed in glacial till of Illinoian age. They are gen-
erally 100 to 150 feet above streams.

A typieal Parke soilin a wooded area has a dark-brown
silt loam surface layer about 4 inches thick, The next layer
is light yellowish-brown silt loam 10 inches thick. It is
underlain by a transitional layer of yellowish-brown silty
clay loam that extends to a depth of 20 inches. The sub-
soil extends to a depth of about 76 inches and is brown or
strong-brown silty clay loam and loam. The underlying
material is at a depth of 76 inches and consists of sandy
loam and sandy eclay loam. It contains various amounts of
coarse fragments.

The Parke soils are moderately permeable. The under-
lying material has moderately rapid to rapid permeability.
These soils have a deep, extremely acid root zone and a
medium to high available moisture capacity.

The gently sloping Parke soils are used for crops, and
the steeper soils are used mostly for pasture or frees.

Representative profile of a Parke silt loam in a wooded
area (1.5 miles south of Middleboro along Edwardsville
Read, 0.4 mile southwest of junction of Kunker Road and
Fdwardsvilla Road, and 0.8 mile northeast of junction of
Osceola, Road and Edwardsville Road, Harlan Township) :

Al—0 to 4 inches, dark-brown (10YR 3/3) silt loam; weak,
fine, granular structure ; friable; many roots ; neatral;
clear, smooth boundary.

A2 4 fo 14 inches, light yellowish-brown (10YR 6/4) silt
loam; weak, thin, platy structure that easily parts

to weak, fine, granular structare; friable; many
roots; extremely acid; gradual, irregnlar boundary.

B&A—14 to 20 inches, yellowish-brown (10YR §5/4) siliy clay
leam that has tongues of light yellowish-brown (10YR
68/4) material from the A2 horizon; moderate, fine,
subangular biocky structure; friable; common roots;
some peds are surrounded by material from the A2
horizon ; extremely acid ; clear, wavy boundary,

B21t—20 to 32 inches, strong-brown (7.5YR 5/8) silty clay
leam; strong, medium and fine, suebangular blocky
structure ; firm; common roots; strong-brown (7.5YR
5/6) continuous clay films; numerous pebbles up to
three-quarter inch in diameter; extremely aeid; clear,
irregular boundary.

11B22{—32 to 42 inches, strong-hrown (7.5YR 5/8) clay loam ;
strong, medinm and fine, sabanguiar blocky structure;
firm ; common roots; strong-brown (7.5YR 5/86) con-
tinuous c¢lay films on ped faces; numerous very dark
grayish-brown (10YR 3/2) concretions and coatings
on ped faces; extremely aeid; clear, wavy houndary.

ITB23t—42 t¢ 60 inches, brown (T.5YR 5/4) clay loam ; strong,
medium and fine, subangular blocky structure:; firm;
numerous dark-brown concretions and coatings on ped
flaces; very strongly acid; gradual, wavy boundary.

IIB3—60 to 76 inches, strong-brown (7.5YR 5/6) clay loam;
moderate, medium, platy structure; friable; very
strongly acid; clear, wavy boundary.

ITIC1—T76 to 88 inches, strong-brown (7.5¥R 5/6) sandy loam;
weak, medium, platy structure; friable ; very strongly
acid ; clear, wavy boundary.

IVC2—88 to 108 inches, yellowigh-brown (I0YR 5/6) sandy
clay loam; structureless (massive); friable; iron-
manganese stains and concretions present; very
strongly acid ; clear, irregular houndary.

The loess mantle ranges from 20 to 40 incheg in thickness.
The upper part of the B horizon formed in loess and is silty
clay leam. The IIB horizon generally is clay leam, hut it is
sandy elay loam in some places. The B horizon has hues of
10YR and 7.5YR. The C horizon is stratified. Strata generally
are clay loam, sandy clay loam, and sandy leam, but gravelly
strata also oceur. The solum ranges from 5 to 10 feet or more
in thickness. It is extremely acid to strongly acid to a depth of
@whout 90 inches or more. Below a depth of 90 inches the C
herizen is very strongly acid to slightly acid.

The well drained Parke gzoils are in a drainage sequence
wwith and are commonly adjacent to the moderately well drained
Rainshoroe soils. The Parke soils do not have gray mottles or
other indications of wetness in the subsoil, but the Rainsboro
soils do. The lower part of the subsoil of the Parke soils formed
in mixed outwash material, whereas corresponding layers in
the Cincinnati soils formed in till material. The subsoil of
Parke goils is more deeply developed and more acid than that
of the Williamsburg soils.

Parke silt loam, 2 to é percent slopes {PaB).—This soil
occuples small irregularly shaped areas on ferraces that
are mostly along Todd Fork Creek. A profile of this soil is
described as typical for the series.

Included with the scil in mapping are areas that are
moderately eroded. Also included are a few areas of soils
that are coarser textured in the surface layer and subsoil
than this scil and less deep to sandy or gravelly material.

If this soil is used for row crops, the erosion hazard is
moderate, Slope is a Iimitation for some nonfarm uses.
(Capability unit I1e-1; woodland group 201)

Parke silt Ioam, 6 to 18 percent slopes, moderately
eroded (PaD2).—Most areas of this soil occupy side slopes
of terrace remnants. The areas have winding and rounded
shapes and range from 3 to 25 acresin size.

A profile of this soil is similar to the one deseribed as
typical for the series except that erosion has thinned the
surface layer. The plow layer is a mixture of the remain-
ing surface layer and the brownish upper part of the sub-
soil. This soil has a lower organic-matter content and

poorer tilth than uneroded Parke soil.
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Included with this soil in mapping are a few areas that
are severely eroded. Also included are areas that have gul-
lies too deep to be crossed by most tillage equipment. These
deeply gullied areas are shown on the map by a symbol.

If this soil is used for row crops, the erosion hazard is
severe. Slope is a limitation for most nonfarm uses. (Capa-
bility unit 11Te-1; woodland group 201)

Patton Series

Seoils in the Patton series are dark colored and very
poorly drained. They are nearly level to depressional and
occupy areas that formerly were glacial lakes. The Patton
§0ils formed in silty material that settled in these glacial

akes.

A typical Patton soil has a black light silty clay loam
snd silt loam surface layer about 8 inches thick. To a
depth of 33 inches, the subsoil is mestly very dark gray
silty clay loam that is plastic and sticky when wet. Light
olive-gray and light-gray silty clay loam extends to a
depth of 64 inches. Mottles begin in the lower part of the
subsoil and extend inte the underlying material to a depth
of 84 inches. Strata of loam, sandy loam, and silt loam
oceur below a depth of 64 inches.

Patton soils have a high organic-matter content and
moderately slow permeability. The water table is season-
ally high for long periods unless these soils are drained.
In dramed areas, the root zone is deep enough for crops
such as corn and alfalfa, The available moisture capacity
is high. These soils are neutral to a depth of 3 to 4 feet.

Drained areas of Patfon soils are used for the field crops
commonly grown in the county. Undrained areas are used
mostly for pasture or as woodland.

Representative profile of Patton silty clay loam (about
134 miles north of Wilmington Road on Clarksville Road,
Massie Township) :

Al11—0 to 4 inches, black (10¥YR 2/1) light silty clay loam,
dark gray (10YR 4/1) when dry; moderate, fine,
granular structure; friable when moist, slightly sticky
angd slightly plastic when wet; many roots; neufral;
gradual, smooth houndary.

A12—4 to 8 inches, black (I0YR 2/1) heavy silt loam ; moder-
ate, coarse, granular structure and moderate, fine,
subangular blocky siructure; friable when moist,
slightly stieky and slightly plastic when wet; many
roots; neatral; clear, smooth boundary.

Blg—S8 to 13 inches, black (10YR 2/1} silty clay loam; moder-
ate, medium and coarse, angular and subangular
bloeky structure; firm when moist, slightly stieky and
glightly plastic when wet; many roots; neutral; grad-
ual, wavy boundary.

B21tg—13 to 18 inches, very dark gray (2.5Y 8/1) siity clay
loam ; weak, coarse, prismatie structure that parts to
strong, fine to coarse, angular bloeky; firm when
moigt, plastic and slightly sticky when wet; common
roots; thin patehy clay films on ped faces; neutral,;
diffuse, lower boundary.

B22tg—18 fo 24 inches, very dark gray (2.6Y 3/1) siliy clay
Ioam; weak, coarse, prismatic stricture that parts to
strong, fine to coarse, angular blecky ; irm when moist,
plastic and slightly stieky when wet ; many roots ; thin
clay films on ped faces; neutral; clear, smooth
houndary.

B23tg—=24 to 33 inches, mixed dark-gray {(2.5Y 4/1) and yel-
lowish-brown (10YR 5/6) silty clay loam; dark gray
makes up about 60 percent of total coler and tends to
follow o0ld root channels and wormholes through
yellowish-brown material; moderate, coarse, angular
and subangular biocky structure; firm when moist,
plastic and slightly sticky when wet; thin patchy clay

films on ped faces; neutral; common roots; clear,
wavy boundary.

B3g—383 to 88 inches, light olive-gray (5Y 6/2) silty clay loam
that has many, fine, distinct, yellowish-brown (10YR
5/6) mottles; yellowish-brown mottles make up ahout
35 percent of total color; some dark-gray material in
old root channels; struetureless (massive) ; irm when
moist, sticky and plastic when wet; many roots; few,
coarse, guartz sand grains; neutral; gradual, wavy
boundary.

C1—38 to 45 inches, light-gray (5Y 6/1) to light olive-gray
(8Y 6/2) siliy clay loam that has many, medium, dis-
tinet, yellowish-brown (I0YR 5/6) mottles; few dark-
gray (oY 4/1) blotches 2 te 3 inches in diameter;
structareless (massive) ; irm when moist, sticky and
plastic when wet; common roots; peufral; diffuse,
wavy boundary.

(2—45 to 55 inches, strong-brown (7.53YR 5/6) to reddish-
yellow (7.5YR 6/6) silty clay loam; many, fine and
medinm, prominent, light-gray (5% 6/1) and light
olive-gray (5Y 6/2) motiles; gray mottles make up
about 30 percent of total color; structureless (mas-
sive) ; very firm when moist, sticky and very plastic
when wet; few roots; few dark-gray (5Y 4/1) blotehes
1 to 3 inches in diameter; few granitic pebbles up to
one-quarter inch in diameter; neuiral; gradual,
smooth boundary.

C3—355 to 64 inches, light-gray (5Y 6/1) to light olive-gray
(Y 6/2) silty clay loam that has many, medium to
coarse, prominent, yellowish-brown (10Y¥YR §5/6)
motitles making up about 40 percent of total eclor;
structureless (massive) ; very firm when moist; some
gritty material ; neatral; clear, smooth houndary.

TIC4—64 to 67 inches, light-gray {5Y 6/1) fo light olive-gray
(5Y 6/2) loam that has many, medium, distinect,
yvellowish-brown {(10YR 5/6) mottles; stractureless
(massive) ; firm when moist, sticky ard plastic when
wet; neutral; clear, smooth boundary,

TECH—67 to 70 inches, light ¢live-gray (5Y 6/2) sandy loam
that has yellowish-brown (I0YR 5/6) mottles making
up abont 20 percent of total color; structureless (mas-
sive) ; firmn; neutral ; clear, smooth boundary.

IIIC6—70 to & inches, dark-brown (7.5YR 4/4), dark
yellowish-brown (10YR 4/4), and brownish-yellow
(10YR 6/6) silt leam that has common, medium,
distinet, Hght-gray (N 6/0) mottles making up about
20 percent of total color; structureless (massive) ;
firm when moist, slightly sticky and slightly plastic
whenr wet; material very smooth and uniform; no
grit; neutral.

The A horizon is dominantly very dark gray (10YR 3/1)
but ranges from black (10YR 2/1) to very dark grayish brown
(1I0YR 3/2). Depth to the C horizons is typieally 42 to 60
inches, but it ranges from 36 fo 72 inches in some places. The
loam or sandy loam strata that are described in the I1IC horizon
of the representative profile may be thin or absent. If present,
they are generally discontinuous. The O horizon is neutral or
moderately alkaline and calcareouns. The Patton glacial sedi-
ments of Wisconsin age are near or adjacent to soils formed
from Illinoian-age material and in these places the Wisconsin-
age sediments overlie the older Illinoian-age materials.

Patton soils are the very poorly drained members of a
drainage sequence that includes the moderately well drained
Uniontown soils and the somewhat poorly drained Henshaw
soils. They differ from very poorly drained Brookston and
Ragsdale soils in the kind of material from which they have
formed. Brookston soils have formed on loamy glacial tiil,
and Ragsdale soils have formed on thick loess.

Patton silt loam, silted (Pb).—Most of this soil oceurs
in a partly filled, preglacial valley in Union and Turtle
Creek Townships. Small areas are near Patton silty clay
Ioam. Unlike Patton silty clay loam, Patton silt loam,
silted, has silt Joam overwash. In most places this overwash
ranges from 6 to 14 inches in thickness. As a result of mix-
ing when the overwash was deposited, the surface layer
of this soil generally iz very dark grayish brown.
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Included with this soil in mapping are areas of Patton
silty clay loam and of Eel, Genesee, Shoals, Sloan, or
Algiers soils that occur along streams. These included
areas are subject to flooding.

Seasonal wetness is the major limitation to the use of
this seil. (Capability unit ITw-38; woodland group 2w1)

Patton silfy clay loam (Pc).—This wet soil is nearly
level or depressional throughout the county. It has the pro-
file described as typical for the series. The moderately fine
textured sediments underlying this soil are especially thick
in the west-central part of Turtle Creek Township. Sur-
face runofl is slow to ponded. The soil is seasonally wet
and slow to dryout in spring.

Ineluded with this soil in mapping are areas of Algiers,
Shoals, and Sloan seils that are subject to flooding. Also
inciuded on low rises are areas of better drained Union-
town and Henshaw soils.

Seasonal wetness iz the major limitation to the use of
this soil. If the soil is drained, however, it s well suited to
row crops commonly grown in the county. (Capability
unit IIw—3; woodland group 2wl)

Plattville Series

The Plattville series consists of dark-colored, moder-
ately well drained to well drained soils that are moder-
ately deep to limestone. These soils formed partly in loess
and partly in till or underlying residuum from limestone,
or both. They are nearly level to gently sloping and oceur
in the northern and central parts of this county that were
glaciated in Wisconsin age.

A typical Plattville soil in pasture has a silt loam sur-
face layer about 12 inches thick. The subsoil extends to a
depth of 27 inches and consists of firm, yellowish-brown
silty clay loam that is sticky and plastic when wet. The
underlying material is interbedded, caleareous clay shale
and limestone. The shale part of this material is sticky and
plastic when wet.

These soils have a moderately deep root zone, the depth
of which depends on the depth to the underlying bedrock.
Permenbility is moderately slow, and the available mois-
ture capacity is medium to low. The root zone iz medium
acid to neutral.

About 60 percent of the acreage in Plattville soils is used
for corn, soybeans, and wheat. The remaining acreage is
used for pasture or as woodland.

Representative profile of Plattville silt Toam in a pasture
(SW1 section 32, T. 3 N., R. 5 K., Clear Creek Township) :

Al—0 to 12 inches, very dark grayish-brown (10YR 3/2) silt
loam ; moderate, medinm and fine, granular structare ;
friable; many roots; neutral; gradual, smooth bound-

ary.

BIt—12 to 16 inches, yellowish-brown {(10YR 5/4) silty clay
Ioam; moderate, medivm, subangular blocky struc-
ture; firm; many roots; continuous dark grayish-
brown (10YR 4/2) staing of organic matier on ped
faces; thin patehy clay films; neuiral; gradual,
smooth boundary.

IIB2t—16 to 27 inches, yellowish-brown (10YR 5/4) silty clay
loam ; strong, medium and fine, subangular blocky
gtructure ; firm when moist, sticky when wet; common
roots ; continucus, olive-brown (2.5Y 4/4) and grayish-
brown (16YR 5/2) clay films on ped faces; neutral;
abrupt, smooth boundary.

I3IC—27 inches, light olive-brown (2.5Y 3/4) and mixed light
brownish-gray (2.5Y 6/2) and oliveyellow (2.5Y

6/6), interbedded, calcareous clay shale and lime-
stone; structureless (massive); firm; sticky when
wet; no roots.

The A horizon is very dark grayish brown {(I0YR 3/2) or
darker. The solum ranges from 20 to 40 inches in thickness.
Depth to shale and limestone also ranges from 20 to 40 inches.
The till, where present in the soluin, is dominantly clay loam
but is leam or clay in some places. The coarse fragments in the
till generally have a large proportion of local shale and iime-
stone. The loess mantle ranges from a few inches to 24 inches
in thickness, The loess, thickness of the solum, and depth fo
the bedrock vary within short horizontal distances.

Plattville soilzs are adjacent to the Dana, Wynn, and Eden
soils. The Plattville soils are moderately deep to underlying
ghale and limestone, whereas the substratum underlying the
Dana soils i till. The surface layer of Plativille soils ig dark
colored, but that of the Wynn and Eden soils is light colored.
Plattville goils are deeper to shale and limestone than the
dark-colored, well-drained Fairmount soils.

Plattville silt loam, 1 to 6 percent slepes (PIB).—This
soil generally has good tilth because its surface Iayer has
a high content of organic matter. It is subject to seepage
in some areas and generally is neutral in these areas. Most
areas of this soil are about 3 to 25 acres in size. Included
in mapping are some moderately eroded areas.

In cultivated areas, surface runoff is medium and the
erosion hazard is moderate. Slope and moderately slow
permeability are limitations for many nonfarm uses.
{ Capability unit ITe-2; woodland group 1ol)

Princeton Series

The Princeton series congists of deep, well-drained soils
that formed in sandy and loamy, water- and wind-worked
material. These soils are gently sloping to moderately
steep, and they oceupy dissccted terraces of Wisconsin age.
The terraces are mostly in the western part of Turtle
Creek Township.

A typical Princeton soil in a cultivated ares has a dark
grayish-brown fine sandy loam plow layer about 8 inches
thick, A subsurface layer extends to a depth of 16 inches
and is dark grayish-brown sandy loam. The subsoll is
dark-brown light sandy clay loam between depths of 16
inches and 32 inches. Below a depth of 32 inches, the sub-
soil is dark-brown sandy loam and is less acid ag depth
increases. The underlying material beging at a depth of
45 inches and is neutral or calcareous loamy sand.

Princeton soils provide a deep root. zone for most annual
crops. They have moderate permeability and a low avail-
able moisture capacity. The root zone is strongly acid
in areas not limed. Princeton soils tend to be droughty.

Princeton soils are used mainly for corn, soybeans, and
wheat. A few areas are also used for sweet corn, melons,
and other specialized crops.

Representative profile of a Princeton fine sandy loam
{(NEY, section 35, T. 4 K., R. 8 N, Turtle Creek
Townsghip) :

Ap—0 to 8 inches, dark grayish-brown (10YR 4/2) fine sandy
loam; weak, fine, grarmlar structure; leoose; many
roots ; medinm acid; abrupt, smooth boundary.

A2—8 to 16 inches, dark grayish-brown (I0YR 4/2) sandy
loam; weak, fine, granular structure; friable; many
roots; strongly acid; clear, wavy boundary.

B2t—16 fo 32 inches, dark-brown (7.5YR 4/4) light sandy
clay leam; weak, coarse and medivm, subangular
blocky structure; firm when moist, slightly stieky
when wet; few roots; thin clay films bridging sand
graing; strongly aeld; gradual, irregular bhoundary.
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B3—32 to 45 incheg, dark-brown (10YR 4/3) sandy loam;
structureless (single grain); loose; medium acid;
gradual, irregular boundary.

C1—45 to 54 inches, yellowish-brown (16YR 5/4) loamy sand;
structureless (single grain) ; loose; neutral ; gradual,
irregular boundary.

(02—54 to 60 inches, yellowish-brown (10YR 5/4) leamy sand ;
structureless (single grain); loose; calcareous.

The solum ranges from 36 to 60 inches in thickness. The B
horizons normally have a hue of I0YR or 7.0YR. In some
maces Bl and B3t horizons have formed.

Princeton soils are in slightly lower areas than AMiamian,
Russell, and other adjacent soils. The Princeton seils formed
in material that is more sandy than the finer textured loess
and till in which the Miamian ard Russell soils formed,

Princeton fine sandy leam, 2 fo 6 percent slopes
(PrBL—This soil is mostly on broad dissected terraces. In
most places areas are 3 to 15 acres in size. This soil dries
out early in spring and is easy to till. Surface runoff is
slow to medium. A profile of this soil is described as typi-
cal for the series. Included with this soil in mapping are
a few areas that are moderately eroded.

This soil is well suited to irrigation and specialty crops,
but in most places it is used the same way as larger adja-
cent areas of other soils. In cultivated areas the erosion
hazard is moderate. For most nonfarm uses, this soil
has few limitations other than slope and drounghiiness.
(Capability unit Ile-1; woodland group 1lol)

Prineeton fine sandy loam, 6 to 12 percent slopes,
moderately eroded (PrC2.—The plow layer of this soil
18 a mixture of the original surface layer and the brownish
upper part of the subsoil, It is slightly more sticky than
the surface layer of uneroded Princeton seils. Most areas
have winding shapes and occur on the side slopes of dis-
sected terraces. Commonly these areas are 3 to 23 acres
in size.

Included with this soil in mapping are a few areas that
are moderately steep, In a few included areas that are
severely croded, tillage has been up and down hill. These
severely eroded areas commonly have a brown surface
layer where they are bare of plant cover. Tilth is poorer
in these severely eroded areas than it is in areas of un-
eroded Princeton soils.

In cultivated areas the erosion hazard is severe. Because
slopes are short, erosion is diffieult to control in intensively
cultivated areas. Slope 18 a limitation for most nonfarm
uses. {Capability umt ITTe-1; woodland group 201)

Ragsdale Series

The Ragsdale series consists of deep, dark-colored, very
poorly drained scils that are nearly level to slightly de-
pressional. These goils formed in thick calcarecus loess of
Wisconsin age. They are on the glacial till plain where
glacial till is below a depth of 60 inches.

A typical Ragsdale soil in pasture has a very dark gray
silty clay loam surface layer 12 inches thick. The subseil
s firm and friable, sticky silty clay loam that extends to
a depth of about 44 inches. Brown and yellowish-brown
mottles and grayish coatings occur in the subsoil. The
underlying material consists of mottled, brownish-
yvellow, calcareous silt loam material that is massive and
very friable.

Ragsdale soils have a seasonal high water table. Both
mottling and grayish coatings in the subsoil indicate
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natural wetness. Where they are drained, Ragsdale soils
provide a deep root zone for most of the commonly grown
annual crops. Their surface layer has a high organice-
matter content. Ragsdale goils have a high available mois-
ture capacity and moderately slow permeability. They are
nentral in the root zone,

Ragsdale soils are well suited to farming if they are
drained. They are used mostly for corn and soybeans.

Representative deseription of Ragsdale silty clay loam
(1%5 miles southwest of Flarveysburg and 1,500 feet south-
west of the intersection of Brooks-Carroll Road and Har-
veysburg Road, near the Clinton County line, Massie
Township) :

Al—0 to 12 inches, very dark-gray (10YR 3/1) siity clay loam ;
moderate, medium and fine, granular structure; fri-
able; many roots; neutral; gradunal, wavy boundary.

B21teg—12 to 20 inches, dark-gray (10YR 4/1) silty clay loain;
few, fine, faint, brown (10YR 5/3) mcttles; moderate,
medium, subanguiar biocky structure; firm; many
reots; thin, gray (10YR 5/1) clay films on ped faces;
neutral; gradual, irregular boundary,

B22tg-—20 to 36 inches, grayish-brown (10YR 5/2) silty clay
loam; few, fine, faint, yellowish-brown (10YR 5/4)
mottles; moderate, medium and coarse, subanguiar
blocky structure; firm:; commoen roots; continuous
gray (10YR 5/1) and dark-gray (10YR 4/1) clay films
on ped faces and in root channels and crayfish bar-
rows; neutral; gradual, irreguiar boundary.

B23t—36 to 44 inches, brown (10¥R 5/3) silty clay loam;
many, medinm, faint, yellowish-brown (10YR 5/4 and
5/6) mottles; weak, coarse, sibangular blocky struc-
ture; friable; thin, patchy, gray (10YR 5/1) clay films
on ped faces, gray (10XR 5/1) ¢lay in old root channels
and crayfish burrows up to 1 inch in diameter; neu-
tral; gradual, irregular boundary.

C—44 o 60 inches, brownish-yellow (10YR 6/6) silt loam;
many, medium and coarse, faint, light-gray (10YR
7/2) and light brownish-gray (10YR 6/2) mottles;
structureless (massive); very friable; mildly alka-
line ; calcareons.

The A horizon generally is very dark-gray (I6YR 3/1), but
it ranges fromm very dark grayish brown (10¥R 3/2) to very
dark brown (10¥YR 2/2). The A horizon ranges from 12 to 17
inches in thicknegs. In some places the dark colors extend
deeper than 17 inches in crayfish burrows and root channels.
Depth to the C horizon ranges from 36 to 60 inches but is
dominantiy between 42 and 48 inches. The ¢ horizon is neutral
to moderately alkaline and calecareous. The loess is underlain
by Wisconsin age till at a depth of more than 60 inches. The
A and B horizong are slightly acid to neutral.

The Ragsdale soils are very poorly drained members of a
topographic sequence that includes the higher lying, some-
what poorly drained Reesville soils and the moderately well
drained Birkbeck soils. Ragsdale socils have a dark-colored
surface layer in contrast to other members of this sequence.
Ragsdale soils are gimilar to Brookston soils but formed in
a thick mantle of loess. Ragsdale soils also are similar to
Iatton soils except that the Patton soils formed in lacusirine
material.

Ragsdale silty clay loam (Ra).—The moderately fine
texture of this soil limits tillage operations unless the
moisture confent is optimum. This soil dries slowly in
spring even in drained areas. Only a few scattercd areas
of this soil oceur in the county. One of these areas is along
the Clinton County line and containg 35 acres. Included
with this soil in mapping are a few areas of Brookston
soils and a few areas of lighter colored Fincastle soils.

This soil has a moderate wetness hazard. A scasonally
high water table is a limitation to many nonfarm uses.
(Capability unit IIw-3; woodland group 2w1)
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Rainshboro Series

The Rainsboro series consists of moderately well-
drained soils that are deep. These soils formed partly in
loess and partly in underlying outwash material of Illi-
noian age. The underlying outwash material is acid and
highly weathered. The Rainsboro soils are in the southern
pari of the county on terrace remnants.

A typical Rainsboro soil in a cultivated area has a dark-
brown silt loam plow layer and a thin, brown silt loam sub-
surface layer. Together these layers are 12 inches thick.
The upper part of the subsoil, to a depth of 36 inches, is
yellowish-brown silty clay loam. A mottled, yellowish-
brown fragipan is between depths of 86 and 60 inches.
Yellowish-brown clay loam extends to a depth of 110
inches. The underlying material consists of massive clay
loam, sandy clay loam, and variable amounts of coarse
fragments.

The fragipan in Rainsboro soils is dense and compact.
This fragipan commonly limits the root zone and restricts
the downward movement of water. Permeability is mod-
erately slow in the fragipan. The available moisture ca-
pacity is medium in the root zone. The root zone is
strongly acid below a depth of 12 inches.

Rainsboro soils are used mostly for corn, soybeans,
wheat, and hay.

Representative profile of a Rainsboro silt loam (214
miles northeast of Butlerville, 34 mile northwest of the
intersection of State Routes 123 and 132, and 250 feet
southwest of State Route 123, Harlan Township) :

Ap—0 to T inches, dark-brown (10YR 4/3) siit loam; weak,
fire and medium, granular structure; friable; many
roots ; neutral ; clear, smooth houndary.

A2 .7 to 12 inches, brown (10¥R 5/3) silt loam; weak, fine,
subangular blocky strueture; friable; many Ttoois;
medium acid ; gradual, wavy boundary.

B1t—I12 to 18 inches, vellowish-brown (10YR 5/4) silty clay
loam; many, fine, faint, light-gray (10YR 7/2) and
prownish-vellow (10YR 6/6) mottles; moderate, me-
dinm, subangular blocky structure; friable:; many
roots: thin, patehy clay films on faces of peds;
strongly aci@; gradual. wavy boundary.

B2t—18 to 36 inches, rellowish-brown {10YR 35/4) siity clay
loam: many, medium, faint. light brownish-gray
(10YR 6/2) moitles: strong, medium and fine, sub-
angular blocky structure: firm; common roots; con-
tinuous clay films on ped faces; strongly aeid; clear,
smooth boundary.

TIBx—38 to 80 inches, yellowish-brown (10YR 5/4) clay loam ;
many, medivm, faint, light brownish-gray (10YR 6/2)
and light yvellowish-brown (10YR 6/4) mottles; weak,
medinm, subangular blocky structure; firm and brit-
tle; thin, patchy clay films on vertical ped faces; nu-
merous very dark grayish-brown (10YR 3/2) iron-
manganese concretions; strongly acid; graduoal, irreg-
ular boandary.

IIB3—60 to 110 inches, yellowish-brown (10YR 5/4} clay loam
and thin strata of sandy clay loam; weak, medium
and coarse, subangular blocky structure; firm; very
dark grayish-brown (10¥R 8/2) concretions; medium
acid; gradual, irregular boundary.

IIC—110 inches -+, yellowish-brown (10YR 5/4), stratified
sandy clay loam and loam ; structureless (massive) ;
friable; some gravelly loam straia are strong hrown
(7.5YR 5/8) ; neutral.

The loess manile ranges from 20 to 40 inches or more in
thickness, but 36 inches is the most common thickness. The
upper boundary of the fragipan occurs esgentially at the con-
tact between the loess and outwash material, The IIB horizons
that formed in the outwash material are generally clay loam,
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but they range from loam to sandy clay loam. The B horizons
are strongly acid fo medium acid to a depth of 90 inches or
more. Below 90 inches this horizon grades to neutral. The B
horizon is caleareous in only a few places.

The Rainsboro soils in this county have mottles with a
chroma of 2 in the npper 20 inches of the Bt horizons, but
Rainsboro soils elsewhere do not.

Rainsboro soils are commonly adjacent to the well-drained
Parke soils. The gray mottles in the subsoil of Rainsbore soils
indieate wetness, whereas the Parke soils lack these mottles
and seasonal wetness. In contrast to the Rossmoyne soils, the
Rainsboro soils formed partly in mixed outwash material in-
stead of till. Rainsboro soils are near the well-drained Wii-
liamgburg soils, which do not have a fragipan and are more
acid in the subsoil than the Rainsboro soils.

Rainsboro silt loam, 0 to 2 percent slopes (RbA).—This
soil is commonly in areas that are rounded in shape and
are 3 to 10 acres in size. A profile of this soil is described
as typical for the series. The soil is only slightly eroded,
because surface runoff is slow.

Included with this soil in mapping are a few somewhat
poorly drained areas, The wetter inclusions are in low
areas and along drains,

Use of this soil for farming is moderately limited by
wetness, and drainage helps to Improve crop growth. Mod-
erately slow permeability is a limitation for many non-
farm uses. {Capability unit JIw-5; woodland group 201)

Rainsboro silt loam, 2 to 6 percent slopes {RbB).—This
soil has medium surface runoff but is only slightly eroded.
Slopes are slightly convex, and areas are 3 to 15 acres in
size. Crossable drainageways occur in this soil. Included
with. this soil in mapping are a few moderately eroded
areas that have a lower organie-matter content and poorer
titth than the slightly eroded areas.

In cultivated areas erosion is a moderate hazard. Mod-
erately slow permeability is a limitation for many non-
farm uses of this soil. (Capability unit ¥Te-8; woodland
group 2o0l)

Reesville Series

The Reesville series consists of deep, somewhat poorly
drained soils. These soils formed in loess of Wisconsin
age. They are nearly level and occur on the glacial till
plain in the northern part of the county. Most areas are
in Massie Township.

A typical Reesville soil in a cultivated area has a dark
grayish-brown silt loam plow layer. Tt is over a grayish-
brown silt loam subsurface layer that extends to a depth
of 12 inches. The subsoil is silty clay loam that extends to
a depth of 42 inches. It is brown in the upper part and is
light yellowish brown in the lower part. Brown motfles
and grayish-brown surface films are typical in the subsoil.
The underlying material is yellowish-brown, calcareous
silt loam and loam that are massive and friable.

Reesville soils have a seasonal high water table. Both
mottles and grayish films in the subsoil indicate natural
wetness. Drainage is needed for good crop growth, If these
soils are adequately drained, the root zone is deep enough
for most of the commonly grown annual crops. The or-
ganic-matter content of the surface layer s medinm. Rees-
ville soils have a high available moisture capacity and
moderately slow permeability, They are slightly acid to
medium acid in the root zone.
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Drained areas of Reesville soils are well suited to farm
crops. These soils are used mostly for corn, soybeans,
wheat, and hay.

Representative profile of Reesville silt loam (114 miles
southwest of Harveysburg and 1,320 feet northeast of the
interseetion of Brooks-Carroll and Harveysburg Roads,
near Clinton County line, Massie Township) ¢

Ap-—0 to 8 inches, dark grayish-brown (10YR 4/2) silt loam;
weak, medinm and fine, grannlar structure; friable;
common roois ; neutral ; clear, smooth boundary.,

A2z—8 to 12 inches, grayish-brown (10YR 5/2) siit loam;
common, medium, faint, pale-brown (10YR 6/3)
mottles; weak, thin, platy strueture ; friable ; common
roots ; slightly acid ; gradual, smooth boundary.

Biig—12 to 15 inches, brown (10YR 5/3) silty clay loam ; com-
mon, medium and fine, faint, pale-brown (10YR 6/3}
mottles ; moderate, medium and fine, subapgular blocky
structure ; firm; common roots; thin, patchy, grayish-
prown (10YR 5/2) clay films on ped faces; slightly
acid; graduaal, irregnlar boundary.

B2tg—15 to 30 inches, brown (10YR 5/3) silty clay loam; few,
fine, faini, light yellowish-brown (10YR 6/4) mottles;
strong, fine and medium, subangular blocky structure;
firm ; common roots ; continuous grayish-brown (10YR
5/2) clay films on ped faceg; slightly acid; gradual,
wavy boundary.

30 to 42 inches, light yellowish-brown (1I0YR 6/4) light
silty clay loam ; weak, cogrse, subangular blocky struc-
ture; friable; thin, patchy, grayish-brown (10YR 5/2)
clay films on vertical faces of peds; slightly acid in
upper part, neutral in lower part; gradual, irregular
boundary.

C1—42 to 50 inches, yellowish-brown (10YR 5/4 and 5/6) sil
loam; structureless (massive) ; friable; mildly alka-
line; caleareous; abrupt, irregular boundary.

1102—50 to 60 inches, yellowish-brown (10YR 5/4) and pale-
brown {(I1I0YR 6/3) loam; structureless (massive) ;
firm ; gradual increase in coarse skeleton with increas-
ing depth ; calcareons Ioam till.

The Ap horizon is dark grayish brown (10YR 4/2) or grayish
hrown (10YR 5/2). Motties occur in the A and B horizons be-
tween depths of 8 and 30 inclies. The CI horizon is sili loam
or silt, Tt is mildly alkaline in most places but is neatral in
some places. This horizon generally is calcareous. The solum
ranges from 24 to 48 inches in thickness but is dominantly 30
to 42 inches thick. Reaction ranges from slighitly acid or
medinm acid in the upper B horizons fo neutral in the lower B
horizons. The ¢ horizon is underlain by Wisconsin-age till at a
few inches to 4 to 6 feet below the solum, but the {ill is not a
part of the solum, The caleareous C horizon commonly con-
tains shells or secondary calcite concretions.,

The Reesville goils are somewhat poorly drained members
of a topographic sequence of soils that ineludes the higher
lying, moderately well drained Birkbeck soils and the lower
l¥ing, very poorly drained Ragsdale soils, Reesville soils have
a Hght-colored surface layer in contrast to the dark-colored
surface layer of Ragsdale soils. Reesville soils are similar to
Fineastle goils but formed in much thicker loess, Reesville soils
did not even partly form in till, but the Fincastle soils did.

Reesville silt loam (Re}.—This nearly leve! soil oceupies
generally rounded areas that range from 3 to 10 acres in
size, These areas are mostly in the northern and eastern
parts of the county, and are commonly adjacent to Fin-
castle soils,

Included with this seil in mapping are small areas of
Fincastle soils. A few included areas have slopes of 2 to 6
percent. Also included are small areas of better drained
Birkbeck soils that have slopes of more than 2 percent.

Thig soil is too wet seasonally for most farm uses, On this
soil seasonal wetness and moderately slow permeability
are limitations for many nonfarm uses. (Capability unit
ITw—-4; woodland group 2w2)

B3t

Riverwash

Riverwash (Rh} is & mixture of cobblestones, gravel, and
finer textured material that is along the chanmnel of the
major streams. Most of the coarse fragments are limestone
and range from 1 to 3 inches in diameter. Riverwash is
cominonly droughty in the uppermost 12 inches.

Most areas are low islands or alluvial spits that are
periodically flooded and devoid of vegetation, except for
some willow, cattails, marshgrass, and other plants in local
areas.

Aguafic birds, insects, and amphibious wildlife com-
monly are presert in areas not polluted or fitled with refuse.
Because Riverwash provides food and cover for many
kinds of wildlife, it is desirable to preserve areas by clean-
ing them up.

During periods of low water, areas of Riverwash provide
good stands for fishing, but in some places these areas are
hazardous to boating, particularly for power boats.

Areas of Riverwash are not suited as cropland or for
other farm uses. They are suited as wildlife habitat and
for recreational uses. (Capability unit and woodland group
not assigned)

Rodman Series

The Rodman series consists of sandy and gravelly, steep
to very steep soils that are dark colored and well drained.
These soils are shallow to stratified gravel and sand. They
occur mostly on terrace escarpments.

A typical Rodman soil has a dark reddish-brown grav-
elly sandy loam surface layer about 8 inches thick. The
next layer is dark-brown gravelly sandy loam that extends
to a depth of 13 inches. The subsoil is 7 inches thick and
consists of dark-brown very gravelly sandy loam. Strati-
fied gravel and sand is below a depth of 20 inches.

Rodman soils have rapid permeability, a shallow root
zone, and a very low available moisture capacity. They are
extremely droughty.

Rodman soils are too steep and too droughty for culti-
vated crops. They are used mostly for pasture or ag wood-
land. Pollution of underground water supplies is a hazard
if Rodman soils are used for disposal of sewage effluent or
of solid waste.

Representative profile of a Rodman gravelly sandy loam
in g pastured area (NEL{SW1/ section 21, T.4N.,R. 3 E,,
Union Township) :

Al—0 to 8 inches, dark reddish-brown (BYR 3/2) gravelly
sandy loam; moderate, fine and medium, granular
gtructure; friable; many roots; 20 percent water-
wornt pebbles; mildly alkaline; calcareous; gradual,
smooth boundary.

A3—S8 to 13 inches, dark-brown (7.5YR 3/2) gravelly sandy
loam; structureless (massive, but easily parted to
gingle grain); loose; common roots; 40 percent
waterworn pebbles; mildly alkaline; calcareous;
clear, smooth boundary. ’

B—13 to 20 inehes, dark-brown (10¥R 4/3) very graveliy
sandy loam ; structureless (massive, but easily parted
to single grain) ; loose; common reots: 75 percent
waterworn pebbles up to 4 inches in diameter ; mildly
alkaline; calecareous; gradual, irregular boundary.

C--20 to 50 inches |-, brown (10YR 5/3) stratified gravel and
sand; structureless (single grain) ; loose; calcarcous.

The A horizons range from loam to gravelly sandy loam in
texture and from 8 to 14 inches in thickness., Color ig domi-
nantly dark brown (7.5YR 3/2) and dark reddish brown (6YR
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8/2). The © horizon varies from one strata to another in tex-
ture. It ranges from loam to well-gorted sand or gravel. The
upper part of the ¢ horizon typically is more loamy than the
lower part.

The Rodman soils commonly are adjacent to Casco soils but
are less clayey in the subsoil than Cascoe soils. In addition, an
undisturbed surface layer of Rodman soils is dark-colored in
contrast to the lighter colored surface layer of Casco soils.

Rodman soils were not mapped individually in this county
but were mapped oniy with Casco secils in a complex and in an
undifferentiated unit.

Rodman and Caseo gravelly loams, 18 to 25 percent
slopes, moderately eroded (RkE2}—Either or both of
these soils oceur in areas of this mapping unit. A profile
of the Rodman soil is similar to the one described as typical
for the scries except that erosion has thinned the surface
layer, and this surface Iayer has a higher content of sand
than the one described as typical. The Casco soil has a pro-
file similar to that described as typical for the Casco series
except that erosion also has thinned the surface layer of the
seil 1n this unit and there is a higher content of gravel (20
to 50 percent).

Because of erosion, the surface layer of these soils is a
mixture of the upper part of the subsoil or underlying
material and remnants of the original surface layer. In-
cluded with these soils in mapping are a few severely
eroded areas.

This mapping unit is on kames and terrace escarpments.
Because the deposits from which the soils were derived
vary within short horizontal distances, many differences in
soil properties can be expected. Land surfaces are uneven
and in most places have rounded and irregular shapes.
These areas range from 10 to 50 acres in size.

Although these soils are very droughty, the main limi-
tation to their use for farming 1s the severe erosion hazard.
Steep slopes are a limitation for many uses other than
farming. {Capability unit VIIe-1; woodland group 4f1)

Ross Series

The Ross series consists of dark-colored loamy soils that
are well drained. These soils formed on flood plains in soil
material washed from soils of the uplands.

A typical Ross soil is dark-colored loam that is friable or
very friable to a depth of 24 inches. Between depths of 24
and 60 inches or more, layers of dark-brown or yellowish-
brown loam oceur.

Ross soils are moderately permeable and have a deep
root zone, These soils can absorb and retain large amounts
of moisture for plants to use. They are subject to periodic
flooding, generally during winter and spring. Ross soils
have a high organic-matter content, and they are generally
neutral.

Ross soils are well suited to summer row crops. Most
areas are used for corn and soybeans.

Representative profile of Ross loam (SW14 section 82
west, T. 2 N, R. 5 E., Franklin Township) :

Ap—0 to 8 inches, very dark grayish-brown (10YR 3/2) loam;
weak, medium, granular structure ; very friable; many
roots; neutral; gradual, smooth boundary.

A1—8 to 24 inches, very dark grayish-brown (10YR 3/2) loam;
weak, medium, subangular blocky structure; very fri-
able ; many roots ; neutral ; gradual,; smooth boundary.

B2—24 to 36 inches, dark-brown (10YR 4/3) loam; weak, me-
dium, subangular blocky structure; friable; few roots;
nentral ; gradual, irregular boundary.

(—386 to 60 inches, yellowish-brown (10X} 5/4) loam; strue-
tureless (massive) ; loose; mildly alkaline; calcare-
Ons.

The A horizong are most commonly loam, buf they are silt
loam or light silty clay loam in some places. These horizons are
dark colored and range from 20 te 30 inches in thickness. The
A and B horizons are neutral. The C horizon is neutral or mildly
alkaline and calcareous. It generally is loam, but it contains
strata of sandy loam in some places. Stratification in the sub-
stratum is variable. The strata commonly are thin and diseon-
tinuons,

Ross soils are adjacent to lighter colored Genesee and Eel
soils. They algo are adiacent to the lighter eolored, somewhat
poorly drained Shoals soils and the dark-colored, very poorly
drained Sloan soils. Ross soils have brighter colers throughout
than the Sloan soils. They are similar to the Wea soils, which
are underlain by gravel and sand, but Ross soils do not have
the well-formed subsoil that is typical for the ¥Wea soils.

Ross loam [Rn).—This nearly Ievel Ross soil occupies
linear areas along stream channels. Tt generally is at a
slightly higher elevation and is farther from the stream
than (Gencsee soils.

Included with this soil in mapping are areas of wet soils
that dry out more slowly in spring than Ross soils. Also in-
cluded are a few arcas of sandy Abscota soils.

This soil is well suited to summer row crops. Flooding 1s
the prineipal limitation to the use of this soil for farming,
but other limitations are faw or none. Flooding is a severe
limitation for uses other than farming. {Capability unit

IIw-2; woodland group lol)

Rossmoyne Series

The Rossmoyne series consists of moderately well
drained, nearly level to strongly sloping soils that have a
fragipan. These soils formed partly in loess and partly in
the underlying glacial till of Iilinoian age. They occur in
upland areas, mostly in the southern and eastern parts of
the county.

A typical Rossmoyne soil has a dark grayish-brown silt
loam plow layer 7 inches thick. Between depths of Tand 13
inches is a layer of brown silt loam. The subsoil is dark
yellowish-brown silty clay loam that extends to a depth of
91 inches and darlk-brown silty clay loam between depths of
91 and 27 inches. A dense, compact Iayer of dark yellowish-
brown silty clay loam extends to a depth of 39 inches. This
layer is a fragipan. Below 39 inches are firm, dark yellow-
ish-brown silty clay loam and dark-brown clay loam. Cal-
careous glacial till is below a depth of 92 inches.

Rossmoyne soils have moderate permeability above the
fragipan, Permeability in the fragipan and below is mod-
erately slow. The normal root zone is above the fragipan
and is moderately deep. It is strongly acid unless himed.
The root zone has a medium available moisture capacity ex-
cept in severely eroded areas. These soils generally are
saturated above the fragipan during wet periods in winter
and spring.

Rossmoyne soils are suited to farm crops commonly
grown in the county. Most areas are used for corn, soy-
beans, wheat, and hay.

Representative profile of a Rossmoyne silt loam in a cul-
tivated area {14 mile south of intersection of Edwardsville
and Middleboro Roads at Edwardsville, Harlan Town-
ship) :

Ap—0 to T inches, dark grayish-brown (10YR 4/2) silt loam ;
weak, fine, granular structure ; friable; medinm acid;
abrupt, smooth boundaxy.
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A&B—T to 13 inches, brown {(10¥R 5/3) silt loam; common,
fine, £aint, grayish-brown (10YR 5/2) mottles and coln-
mon, fine, distinct, strong-brown (7.5YR 5/6) mottles;
wealk, medium, platy structure; very friable; common
roots; slightly acid; clear, wavy boundazry.

B1—13 to 16 inches, dark yeilowish-brown (10YR 4/4) light
silty elay loam; moderate, fine, subangular blocky
structure; firm; ped surfaces covered with thin, dis-
continuous, grayish-brown (10YR 5/2) silt coatings;
medinm acid; clear, smooth boundary.

B21t—16 to 21 inches, dark yellowish-brown {10YR 4/4) light
silty elay loam ; moderate, fine and medinm, subangu-
lar blocky structure; firm; thin patchy clay films on
most peds; thin, grayigh-brown (10YR 5/2)} silé coat-
ings on few peds; strongly acid; clear, smooth bound-
ary.

B22t—21 to 27 inches, dark-brown {10YR 4/3) silty clay loam ;
common, fine, faint, grayish-brown (10YR 5/2} mot-
tles and common, fire, distinct, dark-brown (7.53YR
4/4) mottles; moderate, fine and medium, subangular
blocky structare; firm; thin continnous clay films on
peds; common black (10YR 2/1) manganese stains
and pellets; strongly acid; clear, wavy boundary.

Bx1—27 to 34 inches, dark yellowish-brown (10YR 4/4) silty
c¢lay loam; common, fine, faint, brown (I0XR 5/3)
mottles ; weak, medium, prismatie structure that parts
to weak, medium, sabangular blocky ; very firm ; brown
(10YR 5/3) silt coatings and thin patchy grayish-
brown (10YR 5/2) clay films on vertical surfaces;
common black {10YR 2/1) manganese pellets and
stains ; strongly acid; clear, wavy boundary.

JIBx2—34 to 39 inches, dark yeillowish-brown (10YR 4/4)
silty clay loam that hag many, medium, distinct, brown
(7.5YR B5/4) and gray (10YR 6/1) mottles; weak,
coarse, prismatic structure that parts to coarse, sub-
angular blocky ; very firm ; grayish-brown (10YR 5/2)
clay films on ped faces; many black (10YR 2/1)
manganese peilets and stains; strongly acid; gradual,
wavy houndary.

IIB31—39 to 56 inches, dark yellowish-brown (10YR 4/4)
heavy silty clay loam that has common, medium, dis-
tinet, brown (7.5YR 5/4) and grayish-brown (10YR
5/2) mottles; weak, coarse, subangular blocky strue-
ture; very firm; dark grayish-brown (10YR 4/2} clay
films on vertical faces of peds; many very dark-brown
(10YR 2/2) iron-manganese stains; sirongly acid;
gradual, wavy houndary.

TIB32—356 to 92 inches, dark-brown (10YR 4/3) clay loam that
has many, medium, distinet, grayish-brown (10YR
3/2) and yellowish-brown (10YR 5/6) mottles; weak,
coarse, subangular blocky structure; very firm; some
dark grayish-brown clay seams; many very dark
brown (10YR 2/2) iron-manganese stains; medium
acid in upper part, neutral in Iower part; gradual,
wavy boundary.

IIC—92 inches 4, yellowish-brown (10YR 5/4) clay loam that
has many, medium, fainf, grayish-brown (10YR 5/2)
and yellowish-brown (10YR 5/6) mottles; structure-
less {massive} ; very firm; caleareous.

The pH increases slightly with depth in the fragipan. It
inereases gradually with depth in the lower subgoil and is
neutral in the lower part. Depth to calearecus till ranges from
60 to 120 inches but is generally 70 to 100 ineches. The till is
commonly underlain by Ordovician bedrock, and the lower
subsoil oceurs in places directly over the bedrock without any
intervening unweathered till. The solum does not extend into
residunm derived from the underlying bedrock.

Rossmoyne soilg are moderately well drained members of a
topographic sequence that includes higher lying, well drained
Cincinnati soils, the lower Iying, somewhat poorly drained
Avonburg soils, the poorly drained Clermont soils, and the
darker colored, poorly drained Blanchester soils. Rogsmoyne
goils have a greater depth to caleareous till than moderately
well drained Xenia soils, They have a thinner mantle of loess
than Alford socils.

Rossmoyne silt loam, 0 to 2 percent slopes (RpAl.—
This soil is on ridgetops between deeply entrenched

streams. Areas are roughly circular in shape and range
from 3 to 10 acres in size.

Included with this soil in mapping are a few areas of
wetter Avonburg soils in low arcas where surface runoff
may be ponded. Gently sloping Rossmoyne soils are com-
monly adjacent to this soil on side slopes.

This soil generally has good surface tilth, but it is sub-
Ject to crusting. Because surface runoff is slow on this
nearly level soil, the soil dries more slowly in spring than
other Rossmoyne soils.

Seasonal wetness is a moderate limitation if this soil is
used for crops. Moderately slow permeability and seasonal
wetness are limitations for some nonfarm uses. (Capability
unit ITw-5; woodland group 2o1)

Rossmoyne silt loam, 2 to 6 percent slopes (RpB)—A
profile of this soil is described as typical for the series.
This soil oceupies relatively narrow, convex ridgetops be-
tween deeply entrenched streams or convex hillsides that
are long and gently sloping,.

The upper ends of dramageways typically oceur in most
areas ol this soil. Most areas of this soil have long irregular
shapes and range from 3 to 50 aeres or more in sizc.

Included with this soil in mapping are small areas of
wetter Avonburg soils in the more nearly level areas.

Because surface runoff is rapid, particularly when the
soil is bare of plant cover, the ercsion hazard in cultivated
areas is moderate. Moderately slow permeability and slope
are limitations for some nonfarm uses. (Capability unit
ITe-3; woodland group 201)

Rossmoyne gilt loam, 2 te 6 percent slopes, mod-
erately eroded (RpB2).—A profile of this soil is similar to
that deseribed as typical for the series except for the effects
of past erosion. The plow layer is a mixture of the brownish
upper part of the subsoil and the remaining part of the
original surface soil. Because of this subsoil material, the
range of optimum moisture contert for tillage is narrower
than that of less eroded Rossmoyne soils. Also, the surface
layer is stickier and not so easy to till.

Prainageways commonly cross areas of this soil. Most
areas are longer than they are wide and follow a patiern
around sloping hillsides. The size of these areas range
mostly from 5 to 25 acres. Included in mapping are a few
seep arcas.

Because surface runofl is rapid, particularly when the
surface is bare of plant cover, the hazard of erosion is
moderate if this soil is used for crops. Moderately slow
permeability and siope are limitations for some nonfarm
nses. (Capability unit ITe-3; woodland group 201)

Rossmoyne silt loam, 6 to 12 percent slopes, moed-
erately eroded [RoC2.—This soil has a profile similar to
that described ag typical for the series except for the
effects of past erosion, The plow layer is a mixture of
brownish upper part of the subsoil and the original sur-
face layer. Because of this subsoil material, the optimum
moisture content for tillage hag a narrower range than
that of less eroded Rossmoyne soils. Also, the surface layer
is stickier and provides a less suitable seedbed for crops.

Seep areas are common in areas of this soil. Seme areas
are crossed by drainageways. Most soil areas are longer
than they are wide, and they follow a pattern around
sloping hillsides. Most areas range from 5 to 25 acres in
size, but a few are as much as 50 acres.
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Tncluded with this soil in mapping are a few severely
eroded areas. Symbols on the soil map indicate gullies that
are not generally crossable by tillage equipment.

Because surface runoff is very rapid, particularly when
the surface is bare of plant cover, the erosion hazard of
this soil is severe. Slope and moderately slow permeability
are limitations for some nonfarm uses. (Capability unit
ITTe—4; woodland group 20l)

Rossmoyne silty elay leam, 2 to 6 percent slopes,
severely eroded [RsB3).—This soil occupies linear areas
along the lower side slopes of ridgetops. Most areas range
from 3 to 5 acres in size, buk a few are as much as 30 acres.

This soil has a profile that is similar to that deseribed
as typical for the series except for the effects of severe
erosion. B3ecause of erosion, the plow layer consists mostly
of yellowish and brownish material from the upper part
of the subsoil and small amounts of the original surface
layer. Thig soll is easily identified from the less eroded
Rossmoyne soils by the contrast in surface color and num-
ber of coarse fragments on the surface after this soil is
freshly plowed or is bare of plant cover. Depth to the
underlying fragipan layer is less than indicated in the
typical profile. As a result, this soil has a lower availabice
moisture capacity than Rossmoyne silty clay loam, 2 to
6 percent slopes. Gullies of varying depths occur in some
areas.

The plow layer of this goil is low in organic-matter
content, and it has poor tilth, Where plant cover is sparse,
the surface crusts firmly and slows infilération of water.
Crusting and extremes in wetness or dryness hinder the
emergence of young plants and their subsequent growth.
This soil has a low available moisture capacity and a rapid
surface runoff. In cultivated arcas the erosion hazard is
severe. Severe erosion and moderately slow permeability
are limitations of this soil for some nonfarm uses. (Capa-
bility unit ITTe—4; woodland group 3o0l)

Rossmoyne silty clay loam, 6 {o 12 pereent slopes,
severely eroded (RsC3).—This soil occuples linear areas
along the lower side slopes of ridgetops. Most areas range
from 3 to 5 acres in size, but a few are as much as 80 acres.
The soil has a profile similar to that described as typical
for the series except for the effects of severe erosion. As
a result of erosion, the plow layer consists mostly of yel-
lowish and brownish material from the upper part of the
subsoil and smali amounts of the original surface layer.
Where this soil is freshly plowed or bare of plant cover,
it can be eagily identified from the less eroded Rozsmoyne
soils by its surface color and more coarse fragments on the
surface. Depth to the underlying fragipan layer is less
than indicated for the typical profile. Gullies of varying
depths oceur in some areas of this soil.

The plow layer of this soil is low in organic-matter con-
tent, and it has poor tilth. Where plant cover is sparse, the
surface crusts firmly and slows infiltration of water, Crust-
ing and extremes in wetness or dryness hinder emergence
of young plants and their subsequent growth, This soil
has a low available moisture capacity and rapid surface
runoff. If row crops are grown, the erosion hazard is very
severe. Slope, past erosion, and moderately slow perme-
ability are limitations to use of this soil for some nonfarm
purposes. (Capability unit IVe-1; woodland group 3o1)
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Russell Series

The Russell series consists of deep, well-drained soils
that are nearly level to gently sloping. These soils formed
partly in loess and partly in underlying Wisconsin age
till. They are in areas that are typical of the till plain mn
the northern part of the county.

The Russell soils in this county are mapped only in com-
plexes with Miamian soils, Except for having a thicker
mantle of loess, Russell soils are similar to Miamian soils.
Russell soils and Miamian soils are so intermingled that
they cannot be shown separately on the soil map at the
scale used.

The plow layer of a typical Russell soil in a cultivated
area is dark grayish-brown silt loam about 7 inches thick.
The subsoil extends to a depth of 38 inches and is firm
silty clay loam. Yellowish brown and dark yellowish
brown are the dominant colors in the subsoil. Compact,
calcareous clay loam glacial till occurs at a depth of 38
inches.

Russell soils have a deep root zone that has a high avail-
able moisture capacity. Permeabiilty is moderately slow.

Russell soils are well suited to cultivated crops and are
used mostly for corn, wheat, and soybeans.

Representative profile of a Russell silt Joam in a culti-
vated area (NW14NW14 section 22 east, T. 5 N., R. 3 K,
Turtle Creek Township) :

Ap—0 to 7 inches, dark grayish-brown {10¥R 4/2)} silt loam;
weak, fine, subangular blocky siructure; friabie;
slighly plastic when wet; many roots; stightly acid;
abrupt, smooth boundary.

Blt—7 to 9 inches, dark yeliowish-brown (10YR 4/4) silty
clay loam; moderate, medium and fine, subangular
blocky structure; firm when moist, slightly piastic
when wet; common roots; continuouns very dark gray-
ish-brown (10¥R 8/2) clay films on ped faces; medium
aeid; clear, smooth boundary.

B21t—9 to 16 inches, dark-brown (10YR 4/5) silty clay loam;
strong, fine, subanguniar blocky structure; firm when
moist, slightly sticky when wet; common roots; con-
tinuous thin dark grayish-brown (10YR 4/2) eiay
fitms on ped faces; glightly acid; graduval, smooth
houndary.

B22t—18 to 26 inches, yellowish-brown (10YR 5/4) and dark
vellowish-brown (10¥R 4/4) silty clay loam; strong,
fine and medium, subangular blocky structure; firm
when moist, slightly sticky when wet; common 1008 ;
thin, coniinuous, dark-brown (10¥YR 4/3) clay films
on ped faces; few dark grayish-brown (I0YR 4/2)
iron-manganese concretions; neutral; gradual, wavy
boundary,

B31t—26 to 29 inches, dark yellowish-brown (10YR 4/4) siity
clay loam ; moderate, medium and ccarse, subangular
biocky structure; firm; thin, patchy, dark-brown
{10YR 4/3) clay films on vertical faces of peds; com-
mon roots; neutral; clear, smooth boundary.

IIB32—29 to 88 inches, light olive-brown (2.5Y 5/4) silty clay
loam; many, fine and mediam, distinct, dark grayish-
brown (10¥R 4/2) and yellowish-brown (10YR 5/6)
mottles ; weak, coarse, subangular blocky siructure;
friable; few roots; few quartz pebbles; neutral;
gradual, wavy boundary.

II1C—38 to 60 inches, light olive-brown (2.5Y 5/4) light clay
loam ; few, fine, distinet, yellowish-brown (10YR 5/4)
mottles; weak, medium, platy structure to structure-
less (massive); firm; no roots; 10 percent coarse
fragments of gquartz, limestone, black shale, and chert ;
mildly alkaline ; calcareous.

The leoess mantle ranges from 18 to 30 inches in thickness.
The golum ranges from 34 to 70 incheg in thickness, but it is



WARREN COUNTY, OHIO

dominantly 34 to 48 inches thick. Above a depth of 42 inches,
the horizons are eommonly calecareous, though tongues of
weathered material from the B horizon extend into the tilt
to a depth of more than 42 inches. The Russell soils in this
county are slightly less deep to carbonates than Russell soils
elsewhere. The till is loam or clay loam. Unlimed soils are
stightly acid to medium acid in the A horizon angd slightly acid
to strongly acid in the upper part of the B horizon. Reaection
is neutral in the lower part of the B horizon. The unweathered
till is calcareous.

Russell soils are adjacent to the well-drained Miamian soils.
Both kinds of soils occur on the higher parts of the landscape.
The Russeil soils occupy areas where the loess mantle is 18
te 30 inches thick, but in areas of Miamian soils, the loess
mantle ig less than 18 inches thick. Russell soils are in a topo-
graphic sequence with the moderately well drained Xenia
=0ils, the somewhat poorly drained Fincastle soils, and the
very poorly drained, dark-colored Brookston soils. In eontrast
to Russell soilg, the well-@rained Cincinnati soils formed in a
thicker layer of loess that overlies Illinoian instead of Wis-
consin till.

Russell-Miamian silt Ioams, 0 {o 2 percent slopes
(RvA).—This mapping unit occupies broad ridgetops. It is
in areas that are roughly cireular in shape and range from
5 to 25 acres in size. The Russell soil occupies 50 to 75 per-
cent of each area, and the Miamian soil occupies most
of the rest.

A profile of the Russell soil Is similar to the one de-
scribed as typical for the series. The Miamian soil also
has a profile similar to the one described as typical for its
series, and it is described under the Miamian series. Both
soils are friable and generally have good tilth. Surface
runoff is slow, and the hazard of erosion is slight.

These soils are well suited to crops. Their moderately
slow permeability is a limitation to some nonfarm uses.
(Capability unit I-1; woodland group 201)

Russell-Miamian silt loams, 2 to 6 percent slopes
{RvB}.—This mapping unit is in areas that are roughly
eircular in shape and are in high positions on the glacial
till landscape. Slopes are long in some areas. The areas
generally range from 5 to 25 acres in gize, though a few
are as much as 100 acres.

Russell soils occupy 50 to 75 percent of each area
mapped, and Mismian soils occupy most of the rest. The
Russell soils cccupy the lower slightly concave slopes, and
the Miamian soils mostly occupy the upper convex slopes.
The loess is thicker on the lower slopes.

Profiles of the Russell and the Miamian soils are similar
to those described as typical for the respective series. The
profile typical of the Miamian series is deseribed under
Miamian series.

Included with these soils in mapping are areas of moder-
ately well drained Xenia and Birkbeck soils. Also included
are small areas of Wynn soils where limestone is at a mod-
erate depth. A few included areas are moderately eroded.

Partly because surface runoff is medinm to rapid, the
hazard of erosion is moderate in cultivated areas. Mod-
erately slow permeability is a limitation for some nonfarm
uses. (Capability unit Ile-1; woodland group 2o0l)

Rugsell-Miamian silt loams, 2 to 6 percent slopes,
moderately eroded [RvB2).—This mapping unit is in areas
that are mostly circular in shape and are high on the till
plain landscape. Slopes are long in some places. The areas
range from 5 to 25 acres in size, thongh a few are as much
as 100 acres. Miamian soils occupy about 40 to 60 percent
of each area mapped, and Russell soils occupy most of the
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rest. The Miamian soils occur mostly on upper convex
slopes. The Russell soils oceupy concave lower slopes. The
mantle of silt is thicker on the lower slopes.

The profiles of the Russell soil and the Miamian scil are
similar to the ones described as typical for their series ex-
cept that the profiles of these soils show moderate erosion.
The plow layer of these soils is & mixture of the remaining
surface layer and some of the upper subsoil. Soils of this
mapping unit have a lower available moisture capacity and
poorer tilth than Russell-Miamian silt loams, 2 to 6
percent.

Included with these soils in mapping are areas of mod-
erately well drained Birkbeck and Xenia soils. Also in-
cluded are Wynn soils in a few areas whers the depth to
limestone is moderate.

Because surface runoff is mostly rapid, the hazard of
erosion is moderate in cultivated areas. Moderately slow
permeability and slope are limitations for many nonfarm
uses. (Capability unit ITe-1; woodland group 201)

Shoals Series

The Shoals series consists of deep, somewhat poorly
drained, nearly level soils on flood plains. These soils
formed in medium-textured alluvium that washed from
soils of the uplands that formed in calcareous till of Wis-
consin age. They occupy flood plains along most of the
major streams in the county.

A typical Shoals soil in a cultivated area has a dark
grayish-brown silt loam plow layer and subsoil. The sub-
soil extends to a depth of 45 inches. Periodic wetness is in-
dicated by mottles throughout the subsoil. The underlying
material s stratified, calcareous, silty, and loamy.

These soils are subject to flooding, and they have a sea-
sonal high water table. Their permeability is moderately
slow. If these soils are drained, the crops grown develop a
moderately deep to deep root system. Depth of plant roots
is chiefly limited by the seasonal high water table. Shoals
goils dry out slowly in spring, are normally neutral, and
have a high available moisture capacity.

Most areas of these soils are used as cropland. Corn, soy-
beans, and hay are the commonly grown crops. Drained
areas of Shoals soils are suited to these crops. Where flood-
ing is frequent, these soils are better suited to pasture or as
woodland than to row crops.

Representative profile of Shoals sitt loam in a cultivated
area (1 mile northeast of Corwin, along the Little Miami
River, Wayne Township) :

Ap—0 to T inches, dark grayish-brown {(10YR 4/2) silt loam
fine and mediom, granular structure; friable; many
roots ; neutral; clear, smooth boundary.

B1—T7 {0 12 inches, dark grayish-brown (10YR 4/2) silt loam;
common, medium, faint, very dark gray (10YR 8/1)
and brown (10YR 5/3) mottles; weak, medium, sub-
anguiar blocky structure; friable; many roots; neu-
tral; clear, smooth boundary.

B2—12 to 45 inches, dark grayish-brown (10YR 4/2) silt loam;
many, medinm, distinet, dark yellowish-brown {(10YR
4/4) mottles and few, medium, faint, dark-gray {(10YR
4/1) and light brownigh-gray (10YR 6/2) mottles;
weak, medium, subangular blocky structure; friable;
few roots; thin, discontinuous strata of fine sandy
leam alluvium between depths of 36 and 45 inches;
neutral; gradual, smooth boundary.
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C—43 to 60 inches, dark grayish-brown (10YR 4/2) silt loam;
many, medium, faint, brown (10YR 4/83) and dark-
brown (1GYR 3/3) mottles; structureless (massive);
friable; mildly alkaline {calcareous).

The A horizon is silt loam in most places, but loam and silty
clay loam also ocenr. The € horizen ranges from fine sand to
gilty clay loam material and is variable in thickness.

Shoals soils are commonly near the moderately well drained
Tel soilg, the well drained Genesee soils, and the very poorly
drained Sloan socils. Shoals soils are grayer and more mottled
than Hel or Genesee soils. Shoals soils are light colored in
contrast to the dark-colored Sloan soils.

Shoals silt loam (Shl.—Most areas of this nearly level
goil are on broad low flood plains. Arcas of this soil range
from & to 10 acres in size. Included in mapping are a few
areas of Sloan soils.

Flooding is a limitation to use of this soil for any pur-
pose. It is a moderate Himitation to use for erops. This soil
can be drained where suitable outlets can be established.
Flooding, which generally occurs during winter and
spring, limits the choice of crops to be grown, {Capability
unit TIw-1; woodland group 2wl)

Sloan Series

The Sloan series consists of very poorly drained, dark-
colored, nearly level soils on flood plains along most
streams in the county. These soils formed in alluvium
washed from soils of the uplands formed in caleareous
till of Wisconsin age.

A typical Sloan soil in a cultivated area has a very dark
grayish-brown silty clay Ioam plow layer about 8 inches
thick. At depths between 8 and 24 inches, there is very
dark brown silty clay loam. The subsoil is dark gravish-
brown silty clay loam mottled with brown, dark brown,
and yellowish brown. It extends to a depth of 42 inches.
The underlying material consisis of calcareous or neatral,
stratified silty clay loam and layers of sandy and gravelly
material. It is massive.

Sloan soils are subject to flooding and have a seasonal
high water table. Grayness and mottling in the soil indi-
cate natural wetness. If these soils are drained, most an-
nual crops develop a deep root system. These soils have a
high awailable moisture capacity, high organic-matter
content, and moderately slow premeability. The sandy and
gravelly layers in the nnderlying material are rapidly per-
meable.

Most areas of these soils are used as eropland. Corn and
soybeans are the commonly grown crops. Where flooding
is frequent, these soils are used for pasture or as wood-
land.,

Typical profile of Sloan silty clay loam in a cultivated
area (1314 miles north of Harveysburg and 1 mile north-
east of the intersection of State Route 78 and Colessy-
Harris Roads, Massie Township) :

Ap—0 to 8 inches, very dark grayish-brown {(10¥YR 3/2)
gilty clay loam; weak, fine and medium, granular
structure; friable; common roots; neutral; clear,
smooth boundary.

AT—8 to 24 inches, very dark brown (10YR 2/2) silty elay
loam; strong, medinm, subangular bloeky structure;
firm ; many rtoots; neutral; gradual, wavy boundary.

B2g—24 to 42 inches, dark grayish-brown (10YR 4/2) silty
clay loam; common, medium, distiret mottles of
brown, yellowish brown, and dark brown (10YR 5/3,

5/4, and 4/8) ; weak, coarse, subangular blocky struc-
ture; firm; neutral ; diffuse, wavy boundary.

S0IL SURVEY

I11C—42 to 60 inches, dark-brown (10YR 3/3) silty clay loam;
common, medium, distinet mottles of yellowish brown,
brown, and dark gray (1L0YR 5/4, 5/3, and 4/1};
structureless (massive) ; firm ; neutral.

The A horizon ranges from 12 to 24 inches in thickness. The
dominant thickness is 20 to 24 inches. The A horizon is dom-
inantly very dark grayish brown {10YR 3/2}, but it is very dark
gray (1I0¥YR 3/1), very dark brown (10YR 2/2), orblack (10¥R
2/1) in some places. The A and B horizons range from light
gilty clay loam to silt loam or loam. These horizonsg contain
thin strata of fine sandy material or clay loam material in
some places. The C horizon ranges from light silty cliay loam
to Toam. The C horizon iz neutral or mildly alkaline. It is also
caleareous. The solum is typically underlain by siratified layers
of moederately fine textured to medium-textured materials that
includes discontinuous lenses of sandy and gravelly materizl

Sloan soils are commonly near the somewhat peorly drained
Shoals soils, the moderately well drained Hel soils, and the
well drained@ Genesee soils on flood plains. Sloan soils are
darker eolored and more poorly drained than any of these
soils.

Sloan silty clay loam {So).—Most areas of this nearly
level soil occupy crescent-shaped sloughs that roughly
parallel stream channels. Areas commonly range from 5
to 10 acres in size. Linear flood channels oconr in most of
the larger areas of this soil. Where this soil oceurs along
the smaller streams, linear winding shapes are common.

Included with this soil in mapping are areas where the
surface layer is silt loam or loam. Also included, along
(Claesar Creel, are areas of soils that are shallow to coarse
material. This coarse material 18 at a depth of 10 to 20
inches and ranges in size from eoarse sand to small boul-
ders. These shallow included soils are not droughty, be-
canse the underlying maiterial is continuously replenished
by free water. Qther inclusions are a few areas of lighter
colored, better drained Algiers soils.

Flooding 1s a limitation to use of this soil for most pur-
pozes. It 1s a severe lumitation to use for crops. The sea-
sonal high water table can be lowered by drainage where
outlets can be established. Drainage helps to increase the
growth of erops. (Capability unit IITw-1; woodland
group 2wl)

TUniontown Series

The Uniontown series consists of moderately well
drained, nearly level to gently sloping sollg that are deen.
These soils formed in medinm-fextured and modarately
fine textured sediments deposited in glacial Iakes of Wis-
consin age. They occcupy areas parallel to present streams.

A typieal Uniontown goil has a brown silt loam plow
layer 8 inches thick. Tt normally contains a medinm to low
amount of organic matter. A silt loam layer that is grayer
than the plow layer occurs between depths of 8§ and 10
inches. The upper part of the subsoil, to a depth of about
14 inches, is yellowish-brown, firm light silty clay loam.
The subseil contains more clay and is vellowish brown be-
tween depths of 14 to 20 inches. Light vellowish-brown
silt loam extends to a depth of 36 inches. It is underlain by
light yellowish-brown light silty clay loam that is neutral
to mildly alkaline. This layer is caleareous.

Uniontown soils have a seasonally high water table,
particularly during winter and spring. They have moder-
ately slow permeabtlity, a deep root zone, and a high avail-
able moisture capacity. They are soft and compressible
when saturated. Unless they have been limed, these soils
are medium acid in the upper part of the root zone.
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The Uniontown soils are used primarily for cultivated
crops such as corn and soybeans.

Representative profile of Uniontown silt loam in a cul-
tivated area (114 miles southwest of Hickoryville and
2,000 feet northeast of the intersection of Sherrod and
Clarksville Roads, Massie Township) :

Ap—~0 to 8 inches, brown (I0YR 5/3) siif loam ; weak, fine and
medium, granalar structure ; friable ; many roots; neu-
tral: abrupt, smooth boundary.

A2—8 to 10 inches, graFish-brown (I0YR 5/2) silt loam ; weak,
medium and thin, platy strueture ; friable ; many roots;
medium acid; clear, wavy boundary.

B1t—10 to 14 inches, yellowish-brown (10YR 5/4) light silty
clay loam; moderate, medium, subangular blocky
structure; firm ; common roots ; thin, continuous, dark
yellowish-brown (10YR 4/4) elay films on ped faces;
medium acid; gradual, wavy boundary.

B2t—1:4 to 30 inches, yellowish-brown (10¥YR 5/4) silty clay
loam; strong, medium and fine, subanguiar blocky
structare; firm ; commeoen roots; thin, continuous, dark
yellowish-brown (10YR 4/4) clay films on ped faces;
slightly aeid; clear, wavy boundary.

B3—39% to 36 inches, light yellowish-brown (I0YR 6/4) si't
loam ; fev, fine, faint, light brownish-gray {10YR 6/2)
mottles; weak, coarse, subangular bloeky structure;
friable; few roots; mneutral; gradual, irregular
houndary.

C—36 to 60 inches, light yellowish-brown (10YR 6/4) light
gilty clay leam; structureless (massive): friabe;
gome strata of silt loam; weakly calcareous.

In cultivated areas the A horizons arve grayish brown and
brown (10¥YR 5/2, 5/3, and 4/8). Uncultivated snils may have

a thin Al horizon that is very dark brown (10YR 2/2). The

solum ranges from 36 inches to 60 inches in thickness. It is

normally neutral or cialeareous within a depth of 42 inches.
Uniontown seils formed in about the same kind of material
as Patton and Henshaw soils. Uniontown soils are members of

a topographic gequence that includes somewhat poorly drained

Henshaw soils and very poorly drained Patton soils. TTniontown

soils have a light-colored surface layer in contrast to the dark-

colored surface layer of the Patton soils. They are less gray and
less mottled in the subsoil than Henshaw soi!s. Uniontown soils
are similar to Birkbeck soils except that Uniontown soils
formed in lacustrine material and Birkbeck formed in loess.

Uniontown soils have a higher pH in their snbsoil than the

Alford soils.

Uniontown silt loam, 1 to 6 perceni slopes {LinB).—
This soil is in areas that vary in size and shape, but it gen-
erally occupies linear areas on stream terraces. Locally it
has wet areas that dry more slowly in the spring than the
rest of the soil. Surface crusting is common on this soil.

Included with this soil in mapping are a few moderately
eroded areas. Also included are few areas where the sur-
face layer is fine sandy loam or sandy loam. These sandier
areas are indicated on the map by the symbol for sand
spots. In Turtle Creek Township a few small areas are
underlain by sand at a depth of 4 to 5 feet.

Medinm to rapid surface runoff and a moderate erosion
hazard are limitations if this soil iz used for cultivated
crops. Also, this soil tends to be soft and unstable when
wet. Moderately slow permeability is a limitation for some
nonfarm uses. (Capability unit IIe-1; woodland gronp
201)

Warsaw Series

The Warsaw series consists of dark-colored, nearly level
to gently sloping soils that are well drained. These soils
formed in loamy material that is underlain by stratified
sandy and gravelly outwash. They occupy glacial outwash
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terraces of Wisconsin age. These soils are thought to have
formed under tall grasses of the prairie.

A typical Warsaw soil consists of very dark grayish-
brown loam to a depth of 14 inches. Between depths of 14
and 33 inches, the subsoil is dark-brown clay loam that is
firm when moist and sticky when wet. The lower part of
the subsoil contains some waterworn pebbles. The lower-
most Iayer of the subseil is brown loam. The underlying
material occurs at a depth of 36 inches and is stratified,
loose, calcarcous sand and gravel.

Warsaw soils have moderate permeability, but the tn-
derlying material is rapidly permeable. Most annual erops
grown on these seoils develop roots that extend to a mod-
erato depth. Depth of root development is normally lim-
ited by the depth to the sand and gravel. Underlying mate-
rial normally limits the development of roots. These soils
have a medium to low available moisture capacity. They
tend to be droughty for erops that mature Inte in summer.
Warsaw soils warm up early in the spring. Normally they
can be tilled soon after a rain. These soils are shightly
acid to mildly alkaline in the root zone, but they are
medinm acid in some areas not limed.

Warsaw soils are not extensive in the county. Most of
the acreage is used as cropland. Commeonly grown erops
are corn, wheat, soybeans, and hay. Pollution of the under-
ground water is a hazard if these soils are used for disposal
of sewage eflluent or of solid waste.

Eepresentative profile of a Warsaw loam (NW14 sec-
tion 11, T. 3 8., R. 4 E., Turtle Creek Township) :

Ap—4 to 8 inches, very dark grayigh-brown {10YR 5/2) loam;
moderate, fine, granular structure; friable; many
roots; neutral; abrupt, smooth boundary.

Al1-—8 to 14 inches, very dark grayish-brown {I0YR 3/2) loam ;
moderate, fine, subangular biocky siructure; friable;
many roots; neutral; gradual, smooth boundary.

Bit—14 to 18 inches, dark-brown (T.5YR 3/2) clay loam;
moderate, fine and medium, subangular blocky struc-
ture; firm; many roofs; thin patchy eclay films on
ped faces; neutral; gradual, irregular boundary.

B2t—18 to 30 inches, dark-brown (7.53YR 4/4) clay loam;
gtrong, medium and fine, subangunlar bloeky structure;
firm; common roots; thin, continuous, dark-brown
(10YR 4/3) clay films on ped faces; slightly acid;
gradual, irregular boundary.

B31t—30 to 33 inches, dark-brown (7.5YR 4/2) clay loam;
weak, medium, subanguiar blocky structare; firm;
few roots; thin, patchy, dark-brown (L0YR 4/3) clay
films on ped faces; neutral to mildly alkaline; weakly
calecareous ; clear, wavy boundary.

B32--33 to 36 inches, brown (7.5YR 5/4)} loam; structureless
(massive, parting to single grain with =slight pres-
sure); friable; mildly alkaline; calcareous; clear,
wavy boundary.

IYC-—36 to 60 inches, brown (10YR 5/3 to 4/3) stratified sand
and gravel ; massive in place but parts to single grain;
loose ; no roots; coarse fragments increase with depth
mildly alkaline to moderately alkalire; calcareous.

The A horizons are dominantly very dark grayish brown
(10YR 3/2) but range to black (10YR 2/1) and very dark
brown (10YR 2/2). These horizons generally are loam, but
they are silt loam or fine sandy loam in some places. The A
horizons range from 10 to 20 inches in thickness, Depth to the
caleareous stratified cutwash ranges from 24 to 42 inches. The
underlying outwash varies from one stratum to another. It
ranges from loam to well-sorted sand or gravel

Warsaw goils are commoenly adjacent to the Wea and Fox
soils. These Warsaw soils are dark colored in contrast to the
lighter colored Fox goils. Warzaw soils have sand and gravel
nearer the surface than de the Wea soils. Also, the content of
gravel and sand is higher in the Warsaw soils than in the Wea
s0ils.
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Warsaw loam, 0 to 2 percent slopes (WaA].~-Most areas
of this soil are 5 to 20 acres In size, but some are as much as
100 acres, A profile of this soil was deseribed as typical for
the series. This soil has good tilth and is seldom subject
to crusting.

Included with this soil in mapping are a few small areas
of Fox soils. Fox soils are lighter colored than Warsaw
soils, but otherwise are similar,

This Warsaw soil is well suited to specialty crops and
irrigation. It is moderately droughty, but it has few other
limitations to use for creps. Limitations to use for most
nonfarm purposes also are few. (Capability unit IIs-1;
woodland group 201)

Warsaw loam, 2 to 6 percent slopes (WaB).—This soil
occurs on short terrace breaks and on terraces. Areas of
this soil generally range from 3 to 15 acres in size, though
some areas are as much as 50 acres. This soil generally has
a thinner dark-colored surface horizon than has the profile
described as typical for the series, and sand and gravel 1s
nearer the surface. Surface tilth generally is good.

Surface runofl from this soil is slow to medium. Runoff
occurs only when rainfall exceeds infiltration. This hap-
pens most often during thunderstorms in spring and sum-
mer, This soil is well suited to specialty crops and irriga-
tion. The erosion hazard is moderate in cultivated areas.
Except for slope, this soil has few limitations for most
nonfarm uses. (Capability unit Ile—4; woodland group
201)

Wea Series

The Wea series consists of nearly level, dark-colored
soils that are deep and well drained. These soils formed
in loamy material that overlies outwash of stratified sand
and gravel, These soils occupy terraces of Wisconsin-age
outwash. The native vegetation probably was tall prairie
grasses.

A typical Wea soil has a very dark grayish-brown silt
loam plow layer about 10 inches thick. The next layer ex-
tends to a depth of 14 inches and is similar to the plow
layer in color and texture. The subsoil, between depths of
14 and 40 inches, consists of dark-brown and brown silty
clay loam. Below this, the subsoil is yellowish-brown sandy
clay loam that extends to a depth of 45 inches. The under-
lying material is stratified, loose, calcareons sand and
gravel.

Wea soils are moderately permeable above the underly-
ing material and rapidly permeable in it. Most annual
crops grown on these soils develop deep roots. Wea soils
have a high available moisture capacity. They warm up
early in spring and can be tilled soon after a rain. They
are medium acid to neutral.

These soils are well suited to crops and are important
to farming. Most of the acreage is used for corn, wheat,
soybeans, and hay. These soils also are well suited to irri-
gation and specialized crops. Pollution is a hazard to under-
ground water supplies, if Wea soils are used for disposal
of sewage effluent or of solid waste.

Representative profile of Wea silt Joam in a cultivated
area (234 miles south of Waynesville and 14 mile northeast
of the junction of Caesar Creek and the Little Miami River,
Wayne Township) :

SOIL SURVEY

Ap—0 to 10 inches, very dark grayish-brown (10YR 3/2) silt
Ioam ; moderate, fine and medium, granular structure ;
friable ; many roots; neutral; clear, smooth boundary.

Al1l—10 to 14 inches, very dark grayish-brown (10YR 3/2)
silt loam; meoderate, medium and fine, subangular
blocky structure; friable; many roots; neutral; grad-
nal, wavy boundary.

Bit--14 to 20 inches, dark-brown (10YR 3/3} gilty clay loam;
strong, medium, subangular blocky structure; firm;
common roots; thin patchy clay films on ped faces;
neutral ; gradual, irregular boundary.

B21t—20 to 40 inches, brown (310YR 4/3) silty clay loam;
strong, medium, subangular blocky strueture:; firm;
common roots; thin continuous clay films on ped
faces; nentral; clear, smooth boundary.

IIR226—40 to 45 inches, yellowish-brown (1O0YR 5/4)} sandy
clay joam ; moderate, medinm and coarse, subangular
blocky structure ; firm; few roots; thin, patchy, dark-
brown {10YR 4/3) clay films on ped faces; nentral,
gradual, irregular boundary.

ITIC—435 to 60 inches, yellowish-brown (10YR 5/4), stratified
sand and gravel; structureless (single grain) ; loose:
no roots; proportion of coarse fragments increases
with depth; mildly alkaline to moderately alkaline;
caleareous.

The A herizon is dominantly very dark grayish brown
(10YR 3/2) but ranges to black (10YR 2/1). The upper part
of the solum developed in 12 to 40 inches of siliy or loamy
material. The B horizons that developed in the silty mantle
are mostly silty clay leam. The B horizons that developed in
outwash material are clay loam to sandy clay loam, Clay films
are present in the B horizons, These horizons may have a hue
of T5YR where they developed in outwash. A hue of 10YR
igs dominant where the B horizong developed from silty mate-
rial. Depth to the relatively unweathered C horizon ranges
from 40 to 60 inches but generally is between 42 and 48 inches.
The substratum is stratified, calearesous sand and gravel. The
texture and dsgree of sorting vary from one stratum 0
another.

Wea soils commonly are near Warsaw and Fox goils. The
Wea soils are deeper to the underlying sand and gravel than
the Warsaw or Fox soils and have less sand and gravel In
the subsoil. Wea soils are darker colored than the light-colored
Fox and Ockley soiis.

Wea silt loam, 0 o 2 percent slopes (WeA].——Most areas
of this soil are on broad terraces, some of which are linear
in shape. The areas range from 5 to 20 acres in size.
This soil has good surface tilth and a good supply of
organic matter in the surface layer.

Included with this soil in mapping are small areas of
lighter colored Ockley soils and thinner Warsaw soils.
The Warsaw soils are more droughty than this Wea soil.
Also included are areas where the surface Jayer is loam.

This soil hag few or no imitations to farm and nonfarm
uses, (Capability unit 1-2; woodland group lol)

Williamsburg Series

The Williamsburg series consists of nearly level to slop-
ing soils that are deep and well drained. These soils formed
partly in loess, 18 to 36 inches thick, and partly in under-
lying, stratified and mixed, medium-textured and moder-
ately fine textured material that includes discontinuous
layers of sand and gravel. They occupy areas on the oldest
glacial outwash terraces of Wisconsin age.

A typical Williamsburg soil in a cultivated area has a
dark-brown silt loam plow layer, about 9 inches thick,
that is above a layer of yellowish-brown silt loam 3 inches
thick. The upper part of the subsoil extends to a depth
of 24 inches and consists of yellowish-brown silty clay
loam. The lower part of the subsoil consists of uniform
dark yellowish-brown eclay loam that extends to a depth
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of T inches. The underlying material is stratified sandy
clay loam, loam, and clay loam and loose gravel and sand
layers that are calcareous.

Williamsburg soil is moderately permeable above the
underlying material and rapldly permeable in it. Most
anuual crops grown on this soil develop deep roots. Depth
of rooting normally is limited by the underlying sand
and gravel. These soils have a high available moisture
capacity, but they are droughty occasionally, particularly
if crops that mature late in summer are grown. Willisuns-
burg soils warm up early in the spring. They normally are
strongly acid in the root zone.

Williamsburg soils are used mostly for erops. Commonly
grown crops ar¢ corn, wheat, soybeans, and hay.

Representative profile of a Williamsburg silt loam in
a cultivated area (114 miles southeast of Roachester, 2,000
feet south of the intersection of Osceola-Roachester Road
and Todd Fork Creek, Harlan Township):

Ap—0 to 9 inches, dark-brown (L0XR 4/3) silt loam; weak,
fine and medium, granular structure; friable; many
roots; nentral (limed} ; clear, smooth boundary,

A2 9 to 12 inches, yellowish-brown (10¥YR 5/4) silt loam:
wealk, fine and mediam, subangnlar blocky structure;
friable; many roots; strongly acid; clear, smooth
boundary.

B1t—12 to 17 inches, yellowish-brown {10YR 5/4) silty clay
loam ; moderate, fine and medium, subangular blocky
gtructare; firm; common roots; thin, discontinuous,
brown (10¥R 4/3) clay filmsg and pale-brown (I0YR
6/3) silt coatings on ped faces; strongly acid ; gradual,
wavy boundary.

B21t—17 to 24 inches, yellowish-brown (10YR 5/4) s=ilty clay
loam ; strong, medium, subangular blocky struecture;
firm ; common roots; thin, continzous, brown (10YR
4/3) clay films on ped faces; strongly acid; graduval,
wavy boundary.

IIB22t—24 fo 70 inches, dark yellowish-brown (10YR 4/4)
clay loam; strong, medium, subangular blocky struc-
ture; firm; few roots; thin patchy clay films on ped
faces; stratified; some sandy c¢lay loam strata;
strongly acid between 24 and 48 incheg and grades
gradually to medium acid at 60 inches, and slightly
acid to neutral at 70 inches; gradual, wavy boundary.

IT1C1—70 to 90 inches, dark yellowish-brown (10YR 4/4) sandy
clay ioam; structureless (massive) ; friable: strati-
fle¢ sandy clay loam, loam, and clay loam; neutral;
gradual, wavy boundary.

I1C2—90 to 160 inches, brown {10YR 5/3) sandy clay loam;
structureless (massive) ; friable; stratified mixed
sand and gravel; mildly alkaline; weakly calcareous.

The gilty mantle ranges from 18 fo 36 inches in thickness.
The ITB32t horizon, which developed in alluvial outwash, ranges
from clay loam to sandy clay loam. Fvidence of stratification
of the eriginal outwash material remaing in the weathered
lower part of the solum. Some gravelly strata occur, but the
outwash material also has sandy strata. The IIB horizons
normally decrease in acidity below a depth of about 48 inches,
but in some places they remain medium acid or strongly acid
to a depth of 70 to 90 inches. Depth o the neutral or calcareous
C horizen ranges from 70 to 120 inches. The unweathered O
horizon generally is sandy clay loam, but it ranges to clay
loam or sandy loam in some places. The C horizon hasg sand
and gravel layers of varying thickness and degree of sorting.

The Williamsburg soils commonly occupy terraces above those
on which Fox soils occur and below older higher terraces of
Ilinoian age occupied by the Parke and Rainsboro seils. Most
of the terraces on which the Williamsburg soils formed are of
outwash and alluvium beyond the terminal extent of Wis-
consin-age glaciation. Most of these terraces extend in a north-
south direction and transect upland till areas of Illinoian
age.

Williamsburg soils are weathered and developed to a greater
depth than the Ockley soils. They also are more acid. Williams-

105

burg scils ave simijlar to Parke soils, except that Williamsburg
s0ils are not so acid and are thinner to calcareous material.

Williamsburg silt loam, 0 to 2 percent slopes (WIA)—
This soil lies on terraces in areas that range from 3 to
20 acres in size. It has the profile deseribed as typieal for
the series. Tilth is generally good, but the soil surface is
subject to crusting. Surface runoff is slow, and erosion is
a slight or no hazard. Some of the more nearly level areas
of this soii are slightly less well drained than typical.

Limitations are few to the use of this soil for farming.
The soil is well suited to row crops or specialty crops. It
1s very well suited toirrigation, and has few limitations for
mos;t nonfarm uses. (Capability unit I-1; woodland group
lol

Williamsburg silt loam, 2 to 6 percent slopes \WIR).—
Most areas of this soil occupy broad terrace areas. These
areas commonly are linear in shape, and they contain
about 3 to 25 acres.

Included with this soil in mapping are some areas that
consist mostly of moderately well drained soils. These in-
cluded areas dry more slowly than this soil. Also included
are eroded areas where the soil is more yellow and more
sticky than typical.

Surface runoff and erosion are moderate hazards where
this soil is cultivated or otherwise disturbed. Except for
slope, there are few or no limitations for most nonfarm
uses. (Capability unit ITe-1; woodland group lol)

Williamsburg silt loam, 6 to 12 percent slopes, mod-
erately eroded (WIC2.—DBecause of past erosion, the plow
layer of this soil is a mixture of the remaining original
surface layer and the yellowish-brown material from the
upper part of the subsoil. The tilth of this soil is generally
poorer than that of uneroded Williamshurg soils. Areas
commonly are linear in shape, and they range from 3 to
25 acres in size.

Inchided with this soil in mapping are a few severely
eroded areas in places where the goil 13 steep and in places
where tillage has been up and down hill. They are suited
to only limited cultivation. These severely eroded areas are
shown on the map by a symbol.

Because surface runofl is rapid, the erosien hazard is
severe if this soil is used for cuitivated crops. Slope is the
dominant limitation for most nonfarm uses. (Capability
unit ITTe-1; weodiand group 1o1)

Wynn Series

Soils in the Wynn series are gently sloping to sloping,
well drained, and mostly moderately deep. They formed
partly in a thin layer of loess and partly in underlying
caleareous loam till and residuum weathered from shale
and limestone. Wynn soils occupy areas where relatively
thin layers of loess and till overlie limestone bedrock.

A typical Wynn silt loam that is eultivated has a dark
vellowish-brown silt loam plow layer 8 inches thick. The
subsoil, to a depth of 18 inches, is dark-brown silty clay
loam. Between depths of 18 and 28 inches, the subsoil is
brown clay loam. It is over brown clay that extends to a
depth of 32 inches. Till pebbles and limestone fragments
are in the lower part of the subsoil. Clay shale and lime-
stone are at. a depth of 32 inches.

Wynn soils have moderately slow permeability and a
medium to low available moisture capacity. The available
moisture capacity varies because the depth to shale and
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limestone ranges from 24 to 40 inches. The depth of the
root zone also is variable. The root zone ranges from
medium acid in the upper part to mildly aikaline in the
lower part.

Wynn soils are suited to the crops commonly grown In
the county, but they are droughty in summer because bed-
rock is near the surface,

Representative profile of 4 Wynn silt loam m a enltl-
vated area (8114 NW14 section 8, T. 3 E., R. 4 N, Turtle
Creek Township) :

Ap—0 to 8 inches. dark yellowish-brown (10YR 4/4) silt
loam ; moderate, medium and fine, granular structure ;
friable:; many roots; neutral; gradual, smooth
boundary.

Bl--8 to 10 inches, dark-brown (10¥YR 4/3} light silty clay
loam ; moderate, medinm, subangular blocky structure ;
friable; many roots; slightly acid; gradual, wavy
boundary.

B21t—10 to 18 inches, dark-brown (10YR 4/3) silty clay loam;
moderate to strong, medium, subanguiar blocky
strueture ; firm ; many roots; dark-brown (7.53YR 4/4)
clay films on ped faces; medinm acid; gradual, wavy
houndary.

T1B22t—18 to 28 inches, brown (10¥YR 5/3) clay loam ; common,
fine, faint, light olive-brown (2.65Y 5/4) mottles; mod-
crate, medium and ecoarse, subangular blocky struc-
ture: firm; commen roots; dark-brown (7.5YR 4/4)
clay films on ped faces; few igheous pebbles and lime-
stone fragments; medium acid to slightly acid; clear,
wavy boundary.

IIIB3—28 to 82 inches, brown (10YR 5/3) clay; common,
medium and fine, faint, dark-brown (7.5YR 4/4) and
light olive-brown (2.5Y 3/4) mottles; weak, coarse,
suybanguiar blocky structure ; firm ; no roots; few lime-
stone fragments; mildly aikaline; ealeareous; abrupt,
irregular boundary,

ITIR—32 inches, light olive-hrown (25Y 5/4) and light olive-
gray (5Y 6/2) clay shale and thin-bedded limestone;
caleareous.

Froded areas of Wynn soils commonly have an A herizon
of intermingled silt loam, silty clay loam, and clay loam. The
loess mantle ranges from 18 to 80 inches in thickness, but it Is
18 to 24 inches thick in most places. The IIB2t horizon that
developed in till is c¢lay Ioam, siliy clay loam, or clay. The till
in which these = developed containg varying amounts of
local bedrock consisting of ealeareous clay shale and thin
strata of fossiliferous limestone. In some pliaces where the
depth to the shale and limestone approaches 40 inches, the
solnm is underlain by a thin strata of calcareous till. The un-
derlying limestone is commonly fractured, apparently by glacial
action.

The part of the solum weathered from leess dominantly has
hues ranging from 10YR te 7.5YR. The part of the solum
weathered from the till deminantly has a hue of 10YR, but
hue is 2.5Y where the content of Ioeal bedrock is high. The
woeathered limestone is dominantly of 2.5Y and 5Y hues. The
upper part of the B horizon ranges from medinm acid to
slightly acid, but the lower part is neutral to mildly alkaline.

Wynn soils are similar to Plattville soils, except that the
surface layer of the Wynn =oils is lighter colored than that
of the dark-colored Plativille soils.

Wynn silt loam, 2 to 6 percent slopes (WyB).—The sur-
face layer of this soil has the best tilth of any of the Wynn
soils, but it is subject to crusting.

Included with this soil in mapping are a few areas of
deeper Miamian and Russell soils and a few areas of dark-
colored Plattville soils. Also inclnded are a few areas of
nearly level Wynn soils.

Surface runoff is medium except. in the few nearly level
inclnded areas. Because of this medium surface runoff,
there is & moderate hazard of erosion if the soil is culti-
vated. Limited depth to shale and limestone and moder-
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ately slow permeability are limitations for some nonfarm
nses. {Capability unit ITe-2; wocdland group 2ol)

Wynn silt loam, 2 to 6 percent slopes, moderately
eroded (WyB2.—This soil has a proiile similar to that
described for the series except for the effects of erosion.
Erosion has removed part of the original surface layer of
this soil. The present plow layer is a mixture of the re-
maining original surface layer and the upper brownish
part of the subsoil. It has a low to medium content of or-
ganic matter. This soil has fair tilth but crusts easily.

Included with this soil in mapping are small areas of
deeper Miamian soils and dark-colored Plattville soils.
Also ineluded are a few areas where the surface texture
is loam.

Surface runoff is medium, and the susceptibility to ero-
sion is moderate. Limited depth to shale and limestone and
moderately slow permeability are limitations to many non-
farm uses. {Capability unit ITe-2; woodland group 201)

Wynn silt loam, 6 {o 12 percent slopes, moderately
eroded (WyC2.—This soil is steeper and more croded than
Wynn silt loam, 2 to 6 percent slopes. The present plow
layer is a mixture of the original surface layer and the
upper brownish part of the subsoil.

Included with this soil in mapping are small arcas of
deeper Miamian and dark-colored Plattville soils. Also
included are a few areas that are slightly eroded. These
eroded areas are mostly in pasture or trees.

This soil has a low available moisture capacity and or-
ganic-matter content. Surface runoff is rapid, and the
erosion hazard is severe if this soil is cultivated. Slope,
moderately slow permeability, and shale and limestone near
the surface are limitations for many nonfarm uses. (Capa-
hility unit T1Te-3 ; woodland group 2o0l)

Wynn silt loam, 6 to 12 percent slopes, severely
eroded (WyC3l—The profile of this soil is similar to the
one described as typical for the series except for the differ-
ences caused by severe ercsion. The present plow layer is
mostly moderately fine textured material from the upper
part of the subsoil. This material makes the plow layer
more sticky and more difficult to work than that in less
eroded Wynn soils. The plow layer is commonly low in
organic-matter content., When bare of plant cover, the
surface is likely to crust and to slow the infiltration of
water. 3oth crusting and poor moisture content hinder
emergence of secdlings and optimum growth of plants.
This z0il has a Iow avallable moisture capacity. Gullies and
rills are common in some arcas. This soil commonly occu-
pies knobs, the upper part of long slopes, and side slopes
that receive surface runoff from higher areas,

Included with this soil in mapping are a few small
slightly eroded and moderately eroded areas. Also included
are small areas of deeper Miamian and dark-colored Platt-
ville soils.

Because surface runoff is rapid, the erosion hagard is
very severe if this soil is used for cultivated crops. Slope,
erosion, moderately slow permeability, and shale and lime-
stone near the surface are limitations for many nonfarm
uses. (Capability unit TVe-2; woodland group 3ol)

Xenia Series

The Xenia series consists of deep, moderately well
drained, nearly level to sloping soils of the uplands. These
soils formed partly in a fairly thick mantle of loess and
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partly in the underlying glacial till of Wisconsin age. The
t1ll is ealcareous loam.

A typieal Xenia soil has a very dark grayish-brown
surface layer about 6 inches thick over a subsurface layer
of brown silt loarm about 5 inches thick., The subsoil, to a
depth of 15 inches, is brown to dark yellowish-brown silt
loam that is faintly mottled with yellowish brown. Silty
clay loam extends to a depth of 45 inches and is mostly
mottled. The underlying material is brown loam that is
mottled with yellowish brown and light gray.

Xenin solls have moderately slow permeability. They
are seasonally saturated for short periods. The root zone
is deep enough for most annual crops, and the available
moisture capacity is medium fo high. The upper part of the
root zone 1s strongly acid or medium acid in uniimed
areas.

These soils are extensive in the county., They are well
suited to and are used for corn, soybeans, wheat, hay, and
similar crops.

Representative profile of a Xenia silt loam in a pastured
area (3% miles northeast of Waynesville and 14 mile
southeast of the intersection of New Burlington and Fur-
nas Roads, Wayne Township) :

Al—0 to 6 inches, very dark grayish-brown (10YR 3/2) silt
loam; weak, fine, granvlar structure; friable; many
roots ; neutral ; clear, smooth boundary.

A28 to il inches, brown (J0YR 5/8) silt loam; weak, me-
dinm, piaty structure that partg to wealk, fine, granu-
lar; friable; many roots; many dark grayish-brown
(10YR 4/2) fillings in worm holes and root channels ;
neutral; abrupt, wavy boundary.

B1t—11 to 15 inches, brown (10YR 4/3) to dark yellowish-
brown (10YR 4/4) heavy silt loam that has common,
fine, faint, yellowish-brown (16YR 5/4) mottles; mod-
erate, fine and medinm, subangular blocky strneture;
firm; common roots; thin patchy clay films on ped
faces; slightly acid; clear, wavy boundary.

B21t--15 to 20 inches, dark yellowish-brown (10YR 4/4) silty
clay loam ; strong, fine and medium, subangular blocky
structure ; irm when moist, slightly sticky when wet
compmon roots; continuwous brown (10YR 5/3) to light
olive-brown (2.5YR 35/3) elay films on ped faces;
strongly acid; clear, wavy boundary.

B22t—20 to 25 inches, dark yellowish-brown (10YR 4/4) silty
clay loam that has few, fine, faint, light brownish-
gray (2.5Y 6/2) mottles; sirong, fine and medium,
swbangular blocky structure; firm when moist, sticky
and slightly plastic when wet; common roots; thin,
continuons, light olive-brown (2.53Y 5/3) and brown
(10YR 5/3) clay films on ped faces; strongly acid;
clear. wavy boundary.

223t—25 to 32 inches, dark-brown {10¥R 4/3) to dark vellow-
ish-brown (10YR 4/4) silty clay loam ; wealk, medinm,
prismatic structure that parts to moderate, fine and
medium, subangular blocky structure; firm when
moist, sticky and plastic when wet; common roots;
thin, continnous, brown (16YR 5/3) clay films on ped
faces; few very dark-brown {I0YR 2/2) iron-man-
ganese concretions ; strongly acid; clear, wavy bound-
ary.

IIB24t—32 o 38 inches, brown (10YR 5/3) silty elay loam that
hag many, fine, distinet, yeilowish-brown (10¥YR 5/6)
and faint, grayish-brown (10YR 5/2 and 2.5Y 5/2) mot-
tles; weak, medinm, prismatie strueture that parts to
moderate, medium and fine, subangular blocky; firm
when moist, sticky and very plastic when wet; few
roots; thin, patehy, grayvish-brown (10YR 5/2) clay
fitms; many small glacial pebbles; few dark-brown
(10YR 3/3) iron-manganese concretions; slightly acid;
gradual, wavy boundary.

IIB3—38 to 45 inches, dark-brown (10YR 4/3) silty ¢lay loam
that has many, medinm, distinet, yellowish-brown
(10YR 5/6) and faint, grayish-brown (10YR 5/2 and
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2.5Y 5/2) mottles ; weak, medium and coarse, subangu-
lar blocky structure ; firm when moist, sticky and plas-
tic when wet; few roots; nedules of calearecus till in
lower 2 inches, surrounded by noncaleareous material ;
neutral; clear, irregular boundary.

I1C—15 to 60 inches, brown (10YR 5/3) loam that has com-
mon, fine and mediaom, distinet, yellowish-brown
(10YR b/4) and light-gray (N 6/0) mottles; struc-
tureless (massive) ; firm; no roots; mildly alkaline;
calcareous,

Where the Al and A2 horizons are mixed to form an Ap
horizon, the plow layer is mostly dark grayish brown (I0YR
4/2), Eroded places have a surface layer of brown or yellowish-
brown (10YR 5/3 or 5/4). The Joess mantle ranges from 18 te
40 inches in thickness. In many places the entire range oceurs
within a horizontal distance of 50 feet or less, Depth to grayish
mottles that have a chroma of 2 ranges from about 14 to 22
inches.

The upper part of the Bt horizon is siity c¢lay loam that has
a clay content of 28 fo 35 percent. The lower part of the Bt
horizon formed from till, and its clay content may exceed 85
percent, Typically, the content of sand and smail glacial peb-
bles increases in the IIB horizons as depth increases. The 1IB3
horizon commonly contzins fragments of caleareous material
from the C horizon, but structure and weathering commonly
extend for a short distance into the till. The caleareons till is
mostly loam, but it ranges from silf loam to clay loam. The
till commonly containg limegtone flagstones up to 12 inches
across, and these are parallel with the surface of the goil. They
were derived from the local Ordovician bedroclk.

The Xenia goils are the moderately well drained members of
a topographic sequence that inelndes the higher lying, well-
drained Russeil soils, the progressively lower lying, somewhat
poorly drained Fineastle soils, and the very poorly drained
Brookston soils, Xenia soils have grayish mottles in the upper
part of the subsoil, but Russell goils do not. Xenia soily are legs
gray and less mottled than Fincagtle soils. The surface layer of
the Xenia soils ig lighter colored than the dark-colored surface
layer of Brookston soils. Xenia goils formed in & thinner mantle
of loess than Birkbeck soils.

Xenia silt loam, (0 to 2 percent slopes (XeA).—This soil
ocenpies broad ridgetops. Areas are generally circular in
shape and 3 to 25 acres in size, though some areas arc as
much ag 50 acres.

Included with this soil in mapping are a few areas of
wetter Fincastle soils in lower positions. Also included are
a few areas of gently sloping Xenia soils and of Russell
so1ls.

This soil has few if any limitations to use for farming.
Surface runodf 1s slow, and there is little or no hazard of
erosion, This soil is well suited to row crops. Moderately
slow permeability is a limitation for some nonfarm uses.
(Capability unit I-1; woodland group 1o1)

Xenia silt loam, 2 to 6 percent slopes (XeBl.—A pro-
file of this soil 1s described as typical for the series, This
soil commonly occurs on slightly convex, long slopes.
Most areas of this soil are broad and circular. They gen-
erally are 3 to 50 acres in size, but some areas are as much
ag 100 acres. The upper ends of drainageways typically oc-
enrin most areas of this soil. Along some of these drainage-
ways, the limestone iz at only a moderate depth. Also, the
dark-colored surface layer In some of these areas indicates
that this soil is similar to the Plattville soils. Tncluded with
thig soil in mapping are a few small areas of wetter Fin-
castle soils and of thinner Wynn soils.

Surface runoff is medium to rapid, particularly where
this soil is bare of plant cover. The erosion hazard is
moderate in cultivated areas. Slope and moderately slow
permeability are limitations for many nonfarm uses.
(Capability unit Ie-1; woodland group lol)
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Xenia silt loam, 2 fo 6 percent slopes, moderately
eroded (XeB2).—The plow layer of this soil is a mixture of
the remaining original surface layer and the brown upper
part of the subsoll as a result of erosion. Because of this
subsoil material, the range of optimum moisture content
for tillage is narrower than that of less eroded Xenia soils.
Most areas of this soil range from 3 to 50 acres in size.

Ineluded with this soil in mapping are a few small areas
of weiter Fineastle soils and thinner Wynn soils. Also in-
cluded are a few slightly eroded and severely eroded areas.

Surface Tunoff is generally rapid, especially shere the
surface is bare of plant cover. Long slopes contribute to the
amount of runoil. The erosion hazard is moderate in culti-
vated areas. Moderately slow permeability and slope are
limitations to some nonfarm uses of this soil. (Capability
unit ITe—1; woodland group lol)

Formation and Classification of Seils

This section discusses the five factors of soil formation
and the effects that they have had on the formation of soils
in Warren County. Also described are processes that oceur
in the soils as they develop. In addition, the system of soil
classification currently used by the Soil Conservation Sery-
ice and others is explained, and soil series are placed in
some of the categories of this system. The soil series in
this county, including a profile representative of each
series, are deseribed in the section “Descriptions of the

Soils.”

Factors of Soil Formation

The five factors of soil formation are parent material,
climate, plant and animal life, relief, and time. These fac-
tors interact in the formation of any soil. The climate and
the plant and animal Jife have actively affected the parent
material, but this effect is modified by relief and the time
that a soil has been developing. Normally, the interaction
of all these factors determines the kind of soil that de-
velops in any given place, but the relative importance of
each factor differs from place to place. In some places one
factor may dominate in the formation of a soil and thus

determine most of its properties.

Parent material

Most soils in Warren County formed in glacial materials
of Wisconsin age or Illinoian age. These materials consist
of glacial till, outwash material, loess, and silty and clayey
lacustrine material.

Some soils formed in alluvial material washed from up-
lands. The Fairmount and similar soils formed in residuum
weathered from interbeded limestone and shale. Fairmount
soils commonly contain many limestone flagstones.

The Miamian, Russell, Xenia, Fincastle, and Brookston
soils formed in Wisconsin-age glacial till covered with
loess of variable thickness. These soils are deep because
they formed in thick soil materials. The Miamian soils
generally are only moderately deep to carbonates because
they lack a thick loess cap. Russell, Xenia, and Fincastle
soils are deeper to carbonates than Miamian soils and have
a thicker loéss cap. The nnderlying glacial till is 20 to 40
percent calcium carbonate, a relatively high percentage.
Alford, Tva, Birkbeck, Reesville, and similar soils have a
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high content of silt because they formed in thick, silty
loess. Uniontown and Henshaw soils have a high content of
silt because they formed in silty sediments deposited in
areas that ponded in postglacial time. Warsaw and Fox
soils are moderately deep over calcareous sand and gravel
because they formed on Wisconsin-age outwash. Ockley
and Wea soils formed in thicker materials of Wisconsin
age. The Parke and Rainsboro soils are weathered to
greater depths, as they have formed in older Illinoian-age
glacial materials.

Some soils in the county formed in material washed
from soils and deposited on bottom lands. Because this
material is continually deposited, soils on bottom lands
show little or no profile development. Ross, Genesee, Eel,
Shoals, and Sloan soils formed on bottom lands in thick
silty and Toamy deposits. They are nearly neutral in re-
actlon because their parent material washed from cal-
careous till. The sandy Abscota soils formed in coarser
textured sediments than Ross, Genesee, and similar soils.

Climate

Climate affects the development of soils in several ways
in Warren County. Rainfall and temperature have favored
plant growth, and all of the soils have a surface layer that
contains significant amounts of organie matter, The dark-
colored surface layer of Ragsdale, Brookston, Patton, and
other soils contains a large amount of organic matter as a
result of a wet microclimate. Most of the parent material
in the county is weathered to a moderate depth. In some
soils weathering is shallow because of slope and a high
calelum carbonate equivalent. Tn this county, frequent rain
and snow have supplied ample moisture for weathering in
Miamian, Russell, Wynn, and other soils, and water has
leached soluble carbonates to a moderate depth. The water
from frequent rains has moved the clay from the surface
layer to the subsoil. Evidence of such movement are the
clay films in the subsoil of Fox, Fincastle, and Wea soils.
In this county the structure of most soils is at least partly
the result of freezing and thawng.

Plant and animal life

In addition to climate, organisms, plants, animals, in-
sects, and man are active factors of soil formation. Hard-
wood trees have been the dominant native vegetation in
Warren County for a long time. The Russell, Fincastle,
Xenia, and most other soils on uplands have a light-colored
surface layer and are acid because they formed under
hardwood trees. The dark-colored Dana and Wea soils
formed in small areas under mixed prairie vegetation and
trees. The dark-colored Brookston, Patton, Ragsdale, and
similar soils formed in marshy swales and flats where ex-
cessive water has slowed the oxidation of organic matter.

By channeling to considerable depths, insects, worms,
tree roots, and small animals make the soils more permea-
ble. Worms, ants, and other insects mix the soil material
considerably. T.ocally, crayfish mix much of the material
in soils swch as Clermont and Avonburg. In most places
crayfish tubes extend to a depth of 4 or 5 feet.

Man also influences soils. Construction work and soil
tillage drastically alter the surface layer. When man
drains, irrigates, and fertilizes the soils, the natural chemi-
cal and climatic soil regime is greatly affected. Man’s
activity also causes accelerated erosion, and increased losses
of organic matter, plant nutrients, and soil material.
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Relief

Some differences in the soils of this county and elsewhere
are caused by differences in relief or topography. The (Yin-
cinnati, Rossmoyne, Avonburg, Clermont, and Blanchester
soils formed under similar conditions, except for natural
drainage. Natural drainage Iargely depends on topog-
raphy. The well-drained, gently sloping to sloping Cin-
cinnatl soils oceupy slopes where surface and internal
drainage are good. Rossmoyne soils are nearly level to
sloping and moderately well drained. They oceupy slopes
and convex positions where the water table is high for
relatively short but significant periods, The Avonburg soils
are somewhat poorly drained. They are nearly level and
generally occur on slight rises. On these riges, surface run-
off is mostly slow and the water table is seasonally high
for long periods. The nearly level Clermont soils are poorly
drained. Water tends to accumulate on the nearly level to
depressional, poorly drained Blanchester soils.

Because of the differences in drainage, there are other
differences in the soils. For example, mottles are nearer
the surface in the Avonburg soils than in Rossmoyne or

Jneinnati soils. The Avonburg soils are grayer than the
Rossmoyne or Cincinnati soils because they have been
saturated for longer periods.

The poorly drained or very poorly drained soils in this
county are nearly level or depressional. They occur where
surface runoft is slow to ponded and where silty and clayey
materials tend to accumulate. The very poorly drained
Patton, Brookston, and Kings soils have a thick, dark-
colored surface Iayer because organic matter decomposes
slowly in wet soils, Muck has accummlated in a few
swampy, depressional areas where the water table is nearly
always high.

Steep soils in a given series are, in most places, thinner
than less steep soils in the same series. For example, the
Hickory soils in the Hickory-Fairmount complex, 18 to 25
pereent slopes, moderately eroded, have thinner horizons
and a thinner solum (A and B horizons) than Hickory silt
loam, 2 to 6 percent slopes, moderately eroded. The Fair-
mount soils are generally thinner than less steep soils,
partly because erosion removes soil material from steeper
solls faster than from less steep soils.

Time

Important in soil development is the time that parent
material has been in place and exposed to the active factors
of climate and vegetation, In Warren County glacial ma-
terials of Illinoian age have been exposed for roughly
100,000 to 300,000 years (7). (Hlacial materials of Wiscon-
sin age are much younger, for they range from 10,000 to
20,000 years in age (7). Because of the difference in age, the
soils that formed on Tllinoian-age material are leached
to a greater depth than the soils that formed on Wisconsin-
age materials. The Miamian, Fox, and similar soils
formed in glacial till or outwash of Wisconsin age. In these
goils the depth to carbonates ranges roughly from 2 to 4
faet. The depth to carbonates in the Cineinnati, Rainsboro,
and gimilar soils that formed on glacial til! or outwash of
Illinoian age ranges from 6 to 10 feet or more. Rocks and
minerals in Illinoian-age till are weathered more than
those in Wisconsin-age till.

Eel, Ross, Genesee, and other soils on bottom lands
formed in recently deposited material. They receive new
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material in periodic floods. In these soils, profile develop-
ment starts with the accumulation of organic matter in
the surface Iayer. Because this accumulation is interrupted
by the next alluvial deposits, these goils have a variable
content of organic matter in their strata,

Processes of Soil Formation

The soil-forming processes of addition, loss, transfer,
and alteration of soil material and its components are con-
trolled or influenced by the factors of seil formation dis-
cussed in the foregoing subsection. Some of these processes
promote differences in a soil. Others retard or prevent dif-
ferences. Among these processes 1s organic matter added to
the =o0il surface. Also added to the soils are bases in the
organic matter and in seepage water, eroded deposits, and
bases contained in lime and fertilizer. The dark-colored
surface layer of the Brookston, Patton, and other soils indi-
cates the addition of organic matter. A thin layer of or-
ganic accumulation formed in the Al horizon of the soils,
hut in most places eultivation mixed this accumulation with
other soil material. Consequently, the Al horizon was
largely destroyed. Plant nutrients move in a cycle from sotl
to plants and then back to goll again in the form of Htter
or other organic materials. This cycle occurs in all of the
soils in the county. The Patton, Kings, and Ragsdale soils
are examples of soils that are seasonally waterlogged and
continually accumulate bases through additions from seep-
age water. Tn these soils additions of bases are commonly
greater than losses. Floodwaters periodically supply addi-
tions of alluviam to Genesee, Ross, Shoals, and Sloan
goils. Lime and fertilizer added to cultivated soils counter-
act or may even exceed the normal losses of plant nutrients
that are lost where crops are harvested.

Also, bases are removed by leaching and soil material
is lost through erosion. Among the most significant losses
in Warren County are those through leaching of earbon-
ates. Carbonates were removed to a depth of 2 to 10 feet or
more in the Miamian, Kendallville, Russell, Cincinnati,
and most other soils on the glaciated uplands in the county.
This indicates that a large amount of carbonates were lost
because the original material was 20 to 40 percent calcium
carbonate. Removal is slower in materials that are higher
in content of carbonate. The Fox, Warsaw, and similar
soils have a much higher content of calcium in the under-
lying sand and gravel than does glacial till. The calcium
carbonate equivalent ranges from 40 to 60 percent in the
part of the sand and gravel that consists of particles fess
than 2 millimeters in size. The content of limestone gravel
18 about 75 to 85 percent.

Other minerals in the soil break down and are lost by
leaching, but at a slower rate than the carbonates. Free
iron oxides are produced when some minerals are altered in
the Parke, Fox, and similar soils, and fairly bright reddish
or brownish colors appear. Because of the recarrent water
table in Brookston, Paiton, and similar soils, iron oxides
are reduced and then lost through leaching. This changes
the soil color to gray. The mottling in all except the well-
drained soils is caused by reduction and resegregation of
the iron oxides when the water table fluctuates.

No Iaboratory data are given in this survey for the soils
sampled in Warren County. The Preble County, Ohio, soil
survey containg data for Dana silt loam, Miami silt loam,
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and Russell silt loam. The Miami series in Preble County
has been correlated as Miamian in Warren County. Unpub-
fished data on mechanical analysis are available for the
soils of the Avonburg, Blanchester, Clermont, Fox, Ockley,
Parke, Cincinnati, Genesee, Birkbeck, Rossmoyne, Hen-
shaw, Patton, Kendallville, Eel, Tva, and Alford series.
These data arc on file at the Department of Agronomy,
Ohio State University, Columbus; at the State office of the
Soil Comservation Service, Columbus; and at the Ohio
Department of Natural Resources, Division of Lands and
So1l, Columbms.

Classification of the Soils

Soil classification is an orderly grouping of soils accord-
ing to a system designed to make 1t easier to remember soll
characteristics and interrelationships. Classifieation is
used to organize and apply the results of experience and
research. Soils are narrowly defined as classes for discus-
sion in detailed soil surveys and for practical application
of knowledge in farms and fields. The many thousands of
narrow classes are then grouped into progressively fewer
and broader classes in snccessively higher categories so
that information can be applied to large geographic areas.

Two systems of classifying soils have been used in the
United States in recent years, The older system was
adopted in 1938 (3) and later revised (72). Tt is not dis-
cussed in this soil survey. The system currently used by the
National Cooperative Boil Survey was adopted in 1965
(14). Tt is under continual study. Readers interested in the
development of this system should refer to the latest lit-
erature available (77}.

The current system of soil classification has six cate-
gories. Beginning with the most inclusive, these categories
are the order, the suborder, the great group, the subgroup,
the family, and the series. The criteria for classification are
soil properties that are observable or measurahle, but the
properties are selected so that soils of similar genesis are
grouped together. The placement of some soil serles in the
current system of classification, particularly in families,
may change as more precise information becomes available.

Table 9 shows the classification of each soil series of
Warren County by family, subgroup, and order, according
to the current system. _

TFollowing are brief descriptions of each of the categories
in the current system.

Orper: Ten soil orders are recognized in the current
system. They are Entisols, Vertisols, Inceptisols, Aridisols,
Mollisols, Spodosols, Alfisols, Ultisols, Oxisols, and HHisto-
sols. The properties used to define the soil orders are those
that tend to give broad climatic groupings of soils. Two ex-
ceptions are Entisols and Histosols, which occur in many
different climates.

Four of the scil orders are represented in Warren
County. They are Entisols, Inceptisols, Mollisols, and
Alfisols.

Entisols are mineral soils that have changed little from
the geologic parent material in which they formed. The
main change is the accumulation of organic matter in the
surface layer.

Inceptisols are mineral soils in which horizons have
started to develop, but that do not have an accamulation of
illuvial clay, or a thick, dark-colored surface layer.
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Mollisols are mineral soils that have a dark-colored sur-
face layer, 10 inches or more thick, and a base saturation of
more than 50 percent,

Alfisols are mineral soils that have horizons of clay ac-
cumulation and a base saturation of 35 percent or more
within 30 inches below the top of the layer of clay accumu-
lation, or within 30 inches below the top of a fragipan.

SueorpER:  Hach order is divided into suborders, pri-
marily on the basis of those soil characteristics that pro-
duce classes having the greatest genetic similarity. The soil
properties used to separate suborders mainly indicate the
presence or absence of a seasonal high water table or other
differences resulting from differences in the climate or veg-
etation. An example is Agualfs. The term “Aqualfs” indi-
cates seasonal wetness.

Grear Grovr: Suborders are separated into great
groups according to the presence or absence of genetic
horizons and the arrangements of these horizongs, The hori-
zons used to make separations are those in which clay, iron,
or hamus has acenmulated or those that have pans that
interfere with the growth of roots or the movement of
water. The features used are the self-mulching propertics
of clay, soil temperature, major differences in chemical
composition (mainly calcium, magnesium, sodivm, and
potassinm), and the like. The great group is not shown
separately in table 9, because it is the Iast word in the name
of the subgroup. An example is Fragiaqualfs. In this great
group the Fragi stands for fragipan and the aqualfs for
seasonally wet Alfisols.

Suserovr: Great groups are subdivided into sub-
groups. One represents the central, or typie, segment of a
group. Other subgroups, called intergrades, have prop-
erties of one greal group and also one or more properties
of another great group, suborder, or order, Subgroups
may also be made in those instances where soil properties
intergrade outside of the range of any other great group,
suborder, or order. The names of subgroups are derived
by placing one or more adjectives before the name of the
great group. An example is Typic Hapludalfs.

Faymy: Families are separated within a subgroup
primarily on the basis of properties important to the
growth of plants or to the behavior of soils where they are
used for engineering. Among the properties considered are
texture, reaction, soil temperature, mineralogy, perme-
ability, thickness of horizons, and consistence. All of the
soils In the county are in a mesic (temperature) family.
An exarnple of a family is fine-silty, mixed, mesic.

Additional Facts About
Warren County

This section provides general information about War-
ren County. The section discusses the geology; climate;
physiography, relief, and drainage; water supply; and
farming in the county.

Geology

Glaciers covered about all of Warren County in Tlli-
noian age, which was about 100,000 to 300,000 years ago.
(Flaciers during Wisconsin age covered most of the connty
except the southwestern part. The glacial ti1l of Wisconsin
age has a carbonate content of 20 to 40 percent. Soils
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formed in an area of exposed glacial till of Tllinoian age
are weathered more deeply than those formed in glacial
till of Wisconsin age.

Ordovician limestone and shale underlies the glacial till
and is exposed on some valley walls. This limestone was
exposed when downcutting streams and erosion removed
the glacial overburden. The Ordovician bedrock is about
60 percent gray caleareous shale that is interbedded with
thin layers of hard, fossiliferous limestone.

The layers of bedrock underlying the soils of Warren
County are nearly level, for the county is near the crest of
the Cincinnati arch. In a few small areas, the Ordovician
Formations are capped with Silurian limestone. The most
prominent area in the county is the limestone hill, locally
called Spring Hill, i the eastern part of the county. The
hill apparently was bypassed by glaciers, for the Crider
soils on the crest of this hill show no evidence of former
glaciation,

Tasrn 9.—8oil series classified aceording to the current system of classificatron

Currert classification

Series

Family Subgroup Order
Abscotal ________ Mixed, mesie. _________________.____________________ Typie Udipsamments________________ Entisols.
Alford 2. _________ Fine-silty, mixed, mesie_______.___________________ '~ Typic Hapludalfs____________________ Alfisols,
Algiers_ .. ________ Fine-loamy, mixed, nonacid, mesie.___________________ Aquie Udifluvents___________________ Entisols.
Avonburg________._ Fine-silty, mixed, mesie__________ ________ """ Aeric Fragiaqualfs. .. ________________ Alfisols.
Birkbeek . __.___. Fine-silty, mixed, mesie_.________________ 77777 Typic Hapludalfs.___________________ Alfisols.
Blanchester_______ Fine-silty, mixed, mesie. . ________. " Typie Ochraqualfs.._________ e Alfisols.
Brookston 2. . ____ Fine-loamy, mixed, nonecalearecus, mesic____.___________ Typic Arglagquolls . ______________ Mollisols.
Caseo. ___________ Fine-loamy over sandy or sandy-skeletal, mixed, mesie___| Typie Hapludaifs______________ Alfizols.
Cineinnati________ Fine-silty, mixed, mesie__________________ " Typie Fragindalfs . __________________ Alfisols.
Clermont3________ Fine-silty, mixed, mesie.________________ 777" Typic Fragiaqualfs______________ ____] Alfisols.
Crider____________ Fine-silty, mixed, mesie_ . __________ T~ Typic Paleudalfs_ . ________________ Alfisols.
Dana____.._..____ Finesiity, mixed, mesie. . _________________ """ Typie Argindolls_ ______ . ______ .. _ Mollisols.
BEden _..._ . ____. Fine, mixed, mesic____. _________ 77T Typie Hapludalfs________________ Alfisols.
Kel . __. Fine-loamy, mixed, mesie_________________ """ Aquie Fluventic Eutrochrepts_________ Inceptisols.
Fairmount__ . _____ Clayey, mixed, mesie, shallow________________ """~ Typie Haplodols__ .. _____.______ Mollisols,
Fineastle. . _______ Finc-siity, mized, meste._______._____________________ Aeric Ochraqualfs_ . ______________ Alfisols.
Pox __ _________ Fine-loamy over sandy or sandy-skeletal, mixed, mesic ___ Typic Hapludalfs .. _______._ __ ____ Alfisols.,
(Genesec__ ________ Fine-loamy, mizxed, meosie_________________________ " Fluventic Eutrochrepts.._____________ Ineeptisols.
Hennepin.___.____ Fine-loamy, mixed, mesie_..___________ " "T"777" Typic Eutrochrepts__________________ Inceptisols.
Henshaw_________ Fine-silty, mixed, mesie_.._____________ 777" Aquic Hapludalfs____________________ Alfisols.
Hickory._________ Fine-loamy, mixed, mesic.  ___________________ """~ Typic Hapludalfs____ . ______. Alfisols.
Tvae . ___________ Fine-silty, mixed, mesic__ _______________________ Aeriec Qchraqualfs_ _.__________ ___ Alfisols,
Kendallville.______ Fine-loamy, mixed, mesie.____________________________ Typic Hapludalfs._____________ _-| Alfisols.
Kingst. . _____ Fine, montmorillonitic, noncaleareous, mesie______ . __ Vertic Haplaquolls. _________  ____ Mollisols.
Lanier_ . _._____.__. Loamy-skeletal, mixed, mesie_.._______________ """ Fluventic Hapludolls ________________ Moilisols.
Miamian____ _____ Fine, mixed, mesic._.____________________________"°°° Typic Hapludalfs____________________ Alfisols.
Ockley. __________ Fine-loamy, mixed, mesie__.____________ """ Typic Hapludalfs..__________________ Alfisols.
Parke_ ______._____ Fine-silty, mixed, mesie_ ____________________ """ 7°" Ultie Hapludaifs_ ________ . ______ __1 Alfisols.
Patton______.____ Fine-silty, mixed, noncalearcous, mesie_ ______________. Typie Haplaquolls_________________ Mollisols.
Plattville. __._____ Fine-loamy, mixed, mesie..  ________________ " ""7°" Aquic Argiudolls.  _________________ Mollisols.
Prineeton________. Fine-loamy, mixed, mesic___._____________ "7 TTTT" Typic Hapludalfs. . _________________ Alfisols.
Ragsdale_________ Fine-silty, mixed, noncaleareous, mesic_________________ Typie Argiaquolls___________________ Mollisols.
Rainsboro?______.__ Tinc-silty, mixed, mesic__.______________ 7" "7" Typie Fragindalfs___________________ Alfizols,
Reesville_ ________ Fine-silby, mixed, mesie__ .. ______._ """ Aeric Ochraqualfs.__________________ Alfisols.
Rodman__________ Sandy-skeletal, mixed, mesic . ______.._ _________ """ Typic Hapludolls____________________ Mollisols.
Ross__ .. _______ Fine-loamy, mixed, mesic. __________________________ Cumulie Hapludolls..________________ Mollisols.
Rossmoyne__ _____ Fine-silty, mixed, mesic. ____________________________ Aquic Fragiudalfs. __________________ Alfisols.
Russell_______.___ Fine-gilty, mixed, mesie____._____________ . Typie Hapludalfs.___________________ Alfisols.
Shoals_______._____ Fine-loamy, mixed, nonaeid, mesie___________________ Acrie Fluvaquents___________________ Entisols.
Sloan_____________ Fine-loamy, mixed, noncaleareous, mesic_ . _________ Flaventic Haplaquells_______________ Mollisols.
Uniontown.._____ Fine-silby, mixed, mesie. . _______._ T Typic Hapludalfs____  _______ Alfisols.
Warsaw__________ Fine-loamy over sandy or sandy-skeletal, mixed, mesic___ Typic Argindols. __.____________ . Mollisols.
Wea_ ... _____ Fine-leamy, mixed, mesie_._.________  ________ Typic Argiudells_ ___________________ Mollisols.
Williamsburg______ Fine-loamy, mixed, mesie_.____________________ 7 Uliie Hapludalfs. . _______________ Alfisols.
Wynn____________ PFine-loamy, mixed, mesie ________________________ " Typic Hapludalfs____________________ Alfisols.
Xenia_ __________ Fine-silty, mixed, mesie._______.________________ "°°" Aguic Hapludalfs _________________ Alfizols,

! The Abscota and Kings soils in Warren County are variants from the respective serics. Abscota soils have a thick, dark-colored A
horizon and are calearcous throughout. Kings soils have a surface layer that is several inches too thick to be in the dofined range of the

series.

? The Alford, Brookston, Iva, and Rainsboro soils in Warren Count
Bt horizon than is typical for the series. They also have a transitiona

v are taxadjuncts to their respective series. Alford soils have s thicker
1 B horizon in the underlying #ill. Brookston soils have a higher silt

and elay content than that in the defined range for the series. Iva soils have transitional B horizon in the underlying till and a thicker Bt
horizon than that in the defined range for the series. In Rainshoro soils mottles have a ehroma of 2 in the uppermost 20 inches of the profile.
They also have more sand in the lower part of the B horizon and in the O horizon than is in the defined range for the series.

% Clermont soils are under study and positive identification of a fragipan has not been made in the Clermont soils in Warren County, An
alternate classification for these soils in this county is Typic Glossaqualls, fine-silty, mixed, mesic.
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Climate *

The climate of Warren County is continental. Winters
are cold and cloudy and have an average of 5 days when
temperatures of zero or below occur. Summers are moder-
ately warm and humid and have an average of 25 days
when temperatures exceed 89° F. The county does not have
extreme variations of temperalbure or precipitation within
a season. The daba on temperature and precipitation given
in table 10 for Franklin are representative of the county.
Also, the probabilities of the last freezing temperature 1n
gpring and the first in £all given in table 11 were calculated
from records at Franklin.

The climate of the county has large annual, daily, and
day-to-day ranges in temperature. Because the soils of the
county are level to steep, probabilities of freezing tempera-
tures in spring and fall may vary considerably throughout
the county from those given in table 11, Freezes generally
are later 1n spring and earlier in fall in the valleys. This
is because cool air drains down the slopes of valleys on
nights when skies are clear and winds are calm. A light
frost may form when an outside weather burean thermom-
eter shows a temperature as high as 36°, This often hap-
pens becanse most of the thermometers at weather stations
are about 5 feet above the ground and the colder air sinks
to ground level and has a temperature below that recorded
on the thermometer.

Precipitation in this county is characteristic of conti-
nental climates in that it varies widely from year to year.
Precipitation normally is abundant and well distributed
throughout the year, Fall is the driest season. Showers and
thunderstorms account for most of the rainfall throughout
the growing season. About 50 days each year have thunder-
storms, most of which ccenr from May through August,

3 By MaRvIN I, MirLeR, climatologist for Ohio, National Weather
Service, U.8. Department of Commerce.
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In winter most of the precipitation comes in the form of
rain.

Each year soil moisture goes through a seasonal cycle
that is not entirely dependent on the amount of precipita-
tion received. The moisture in soils is lowest in October,
but it is replenished in winter and spring, when there is
more water lost through evaporation, Because the water
needs of all crops reach a maximum in July and August,
and then rainfall is usually insufficient to meet those needs,
there is a progressive drying of all soils.

Except for small grains and hay, crops generally are
planted from late in April to early in June. During a 10-
year period, more rainfall than 1.2 inches per week can be
expected eight times in April and 11 times in June. Hard
ramns in April, May, and June delay farm operations and
can cause 501l loss because plant cover is most lacking in
those months.

Humidity generally rises and falls inversely with the
daily temperature and is lowest in summer and highest in
winter. During most days in summer, relative humidity in
the afternoon usually ranges from 45 to 55 preent. Relative
humidity for the year averages about 80 percent at 1 a.m.
and 7 a.m., 55 percent at 1 p.m., and 65 percent at 7 p.m.
Heavy fog that restricts visibility to less than a quarter
mile occurs about 20 times each year and is most frequent
late in summer and in fall.

On the average in Warren County, there are 105 clear
days (0 to 30 percent cloudiness), 113 partly cloudy days
(30 to 70 percent cloudiness), and 147 cloudy days (more
than 70 percent cloudiness). The prevailing direction of the
wind is from the southwest, and wind velocity averages
about 8 miles an hour in summer and 11 miles an hour in
winter. Damaging winds of 30 to 80 miles per hour are
associated with gome thunderstorms. Since 1900, two tor-
nadoes have been reported in Warren County. During the
past decade, an average of slightly more than 11 tornadoes
a year have oceurred in Ohio.

TABLE 10.— Temperaiure and precipitation af Franklin

Temperature Precipitation

One year in Average

Month Average | Average 10 will have— number

Average Average | monthly | monthly | Average Average of days

daily daily highest lowest, total snowfall with 1

maximum | minimum | mazimum | minimum Less More inch or

than— than— more of

snow
°F. ° . ° F. @ F. Tnches Inches Inches Inches
Januwary_. ... _.____ 37. 4 18. 9 61 —5 2. 96 1. 44 4. 73 5.2 2
February..___________.____ 41,5 21. 8 65 3 2. 64 . 96 4. 66 4.0 2
March . . ____________ 49, 5 28.9 73 13 3. 42 .97 6. 5¢ 2,8 1
April ..o ___ 63. 5 40, 9 83 24 3. 87 1. 48 6. 78 .2 0
Moy 73.7 510 88 35 3. 67 1. 70 5. 98 0 0
June___________ ... _____ 82. 3 59. 3 93 47 3. 35 .76 6. 75 0 0
July o 86. 1 63. 3 94 53 4. 23 2. 03 6. 79 0 0
Aungust__ . _____________.__ 85. 2 60. 9 95 48 2. 76 . 82 5. 21 0 0
September_ - ____________.. ’ 79.6 53. 4 93 35 2.78 . 66 5. bd 0 o
Qctober._ .. .. ______ 88. 0 41.0 84 24 1, 97 .47 3. 90 .1 ®

November_ . ___ . ___________ 53, 6 31. 6 73 14 2. 54 1.24 4. 06 1.6 1
December._________________ 40, 7 22,2 64 2 2. 26 . 86 3. 96 2.8 1
Year. . .._____ 63. 4 41. 1 97 —0 36. 45 29, 24 4419 16.7 7

1 Less than -one-half day.
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TABLE 11.~—Probabilities of last freezing temperatures in spring and first in fall at Franklin

Dates for given probability and temperature
Probability i
16° F. or 20° F. or 24° F. or 28° F. or 32°F. or
lower lower lower lower lower

Spring:

tyearin 10laterthan.___. . _____. March 25 March 31 April 16 May 1 May 19

2 yearsin 10laterthan__________ __ """ March 20 March 27 April 13 April 27 May 13

Syearsin 10laterthan_________  __ 777 Mareh 7 March 18 April 5 April 17 April 29
Fall:

lyearin 10 earlier than___________ October 31 October 23 October 21 Octoher 14 September 23

2 yearsin 10 earlier than____________  "T77°C November 7 | October 29 October 24 October 17 Beptember 27

& years in 10 earlier than_ ___________ " T 7" November 23 | November 11 | October 31 October 25 October 7

Physiography, Relief, and Drainage

The western and northern parts of the county are nearly
level to undulating and are underlain by glacial till of
Wisconsin age. In these parts of the county, the Fincastle,
Brookston, Russell, and Miamian soils are dominant, Sev.
eral areas of postglacial lakes occur along the southern
edge of the Wisconsin terminal moraine. These former
Iakes range in size from a few to several hundred acres.
Patton, Henshaw, and Kings soils are common in those old
lacustrine areas.

In the southern and southeastern parts of the county,
there is an Tllinoian-age till plain that is level to gently
sloping but highly dissected. The numerous streams in this
part of the county are narrow and deeply entrenched. Cin-
cinnati, Rossmoyne, Avonburg, and Clermont soils are the
dominant soils that formed on Illimoian-age till that is
capped with silt.

The valley walls along these streams have outerops of
limestone and shale. The Fairmount, Eden, and Hickory
solls occupy these steep areas.

Most of the county is drained by the Little Miami River
and its tributaries, including Todd Fork and Caesars
Creek. The northwestern part of the county is drained by
the Miami River. The major streams flow in a southerly
direction through the county.

Water Supply

Most farms and rural homes depend on wells or cisterns
for their water supply. In most wells water is obtained
from the glacial drift that overlies the bedrock, Where the
drift is thick, the water may be adequate for domestic nse.
When it is available, the water supplied by the underlying
bedrock is often salty or high in minerals that make it
distasteful.

On most farms water from wells must be supplemented
with water stored in cisterns or farm ponds. In much of the
county, the soils are favorable for construction of ponds.
Pond water is mostly used by livestock and for fire protec-
tion and recreation.

Water lines are rapidly being constructed in much of
the western half of the county to supply water to new
community developments. This water comes from wells
drilled into huried valleys.

Farming

The figures given in this subsection are from the 1964
Census of Agriculture (76). The average size of farms in-
creased from 128 mcres m 1959 to 136 acres in 1964, Farms
decreased in number from 1,469 to 1,368, Corn grown for
all purposes declined from 43,835 acres in 1959 to 36,310
acres in 1964. During this period, soybeans inecreased from
7,018 acres to 17,957 acres. The wheat acreage remained
relatively constant at about 11,000 acres, Clover-grass mix-
tures cut for hay decreased from 12,339 acres m 1959 to
10,326 acres in 1964, There were 4,810 acres of alfalfa and
alfalfa-grass mixtures eut for hay and dehydrating in
1964. Truck crops grown in the county included tomatoes,
sweet corn, cucumbers, snap beans, cabbage, sweet peppers,
squash, and asparagus. In 1964, 168 acres of these vege-
tables were harvested for sale. The number of cattle and
calves in the county stayed nearly constant between 1959
and 1964 at about 14,000 head. Hogs and ios decreased
during this period from 51432 to 40,724 head.
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Glossary

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

Available water capacify (also termed available moisture ca-
pacity). The capacity of soils to hold water available for use
by most plants. It is commeonly defined as the difference be-
tween the amounf of soil water at field capacity and the
amount at wilting point. It is comronly expressed as inches
of water per inch of soil.

Clay. As a soil separate, the mineral goil particles less than 0.002
tnillimeter 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 clay on the surface of a soil aggregate.
Synonyms: 'clay coat, clay skin.

Consistence, soil. The feel of the soil and the e¢ase with which a
lump can be crushed by the fingers. Terms commonly used to
deiseribe consistence are—

Loosg.—N oneoherent when dry or moist; does not hold together
in a malss.

Frigble—When moist, crushes easily under gentile pressure be-
tween thumb and forefinger and can be pressed together into
a lump.

Firm.—When meist, crushes under moderate pressure befween
‘thumb and forefinger, but resistance is distinctly noticeable.

Plastic—When wet, readily deformed by moderate pressure but
can be pressed inte a lump; will form a “wire” when roiled
batween thumb and forefinger,

Sticky—When wet, adheres to other material, and tends to
stretch somewhat and pull apart, rather than to pull free
friom other materials.

Hard—When dry, moderately resistant to pressure; can be
broken with difficuity befiween thumb and forefinger.

Soft—When dry, breaks into powder or individual grains under
very slight pregsure.

Cemented.—Hard and briftle ; little affected by moistening,

Drainage. See Natural soil drainage.

Frosion. The wearing away of the land surface by wind (sand-
blast), running water, and other gedloglenl agents,

Flagey. A soil that containg thin fragments 6 to 15 inches long of
sandstone, limestone siate, or shale.

S0IL SURVEY

Fragipan. A loamy, brittle, subsurface horizon that is very low in
organic matter and clay but is rich in silt or very fine sand.
Phe layer is seemingly cemented. When dry, if, is hard or very
hard and has a high bulk density in comparison with the
horizon and horizons above it. When moist, the fragipan tends
to rupture swddenly if pressure is applied, rafther than to
deform stowly. The layer is generally mottied, is slowly or
very slowly permeable to water, and has few or many bleached
fracture planes thiat form polygons. Fragipans are a few inches
to several feet thick; they genmerally occur below the B hori-
zom, 15 to 40 inches below the surface.

Glacial drift. Rock material transported by glacial ice and then
deposited ; also in'cludes the assorted and unassorted materials
deposited by streams flowing from glaciers.

Glacial outwash. Cross-bedded gravel, sand, and silt deposited by
meltwater as it flowed from glacial ice.

Glacial till. Unassorted, nonstratified glaeial drift consisting of
clay, silt, sand, and boulders transported and deposited by
glacial ice.

Horizon, soil. A layer of soil, approximately parallet to the sur-
face, that has distinct characteristies produced by soil-forming
processes. These are the major horizons:

0 horizon.—The layer of organic matter on the suriace of a
mineral soil. This layer consists of decaying plant residmes.

A horizen—The mineral horizon at the surface or just below an
0 horizon. This horizon is the one in which living organisms
are most active and therefore is marked by the accumulation
of hummns. The horizon may have lost one or more of soluble
salts, clay, and sesquioxides (iron and aluminum oxides).

B horizon—The mineral horizon below an A horizon. The B
horizon is in part a layer of change from the overlying A to
the underlying C horizon, The B horizon also has distinetive
characteristics eaused (1) by aecumulation of clay, sesqui-
oxides, humus, or some combination of these; (2) by pris-
matic or blocky structure; (3) by redder or stronger colors
than the A horizon; or (4) by some combination of these.
Combined A and B horizong are usually called the solum,
or true soil. If a soil lacks a B horizon, the A horizon alone
is the solum.

¢ horizon.—The weathered rock matexial immediately beneath
the solum. In most soils this material is presamed to be like
that from which the overlying horizons were formed. If the
material is known to be different from that in the solum, a
Roman numeral precedes the lebter C.

E loyer—Consoiidated rock beneath the soil. The rock usually
underlies a ¢ horizon but may be immediately beneath an
A or B horizon.

Infiltration. Downward entry into immediate soil surface or other
material, as contrasted to percolation, which 1 movement of
syater through sofl layers or material.

Kame (geology). An irregular, short ridge or hill of stratified
glacial drift.

Lacustrine deposit (zeolegy). Material deposited in lake water and
exposed by lowering of the water level or elevation of the
land.

Leaching. Removal of soluble materialg from soils or other mate-
rial by pereolating water.

Microclimate. Local climatie conditions, brought about by the
changes in the general climate resulting from local differences
in elevation and exposure.

Mottling, soil. Irregularly marked with spots of different colors
that vary in number and size. Motiling in soils usually indi-
cates poor aeration and lack of drainage. Descriptive terms
are as follows: Abundance—jfew, common, and many; size—
fine, medium, and cogrse; and contrast—faing, distinct, and
prominent. The size measurements are these: fine, less than
5 millimeters (about 0.2 inch) in diameter along the greatest
dimensions ; mediwm, ranging from 5 millimeters to 15 milli-
meters (about 0.2 fo 0.6 inch) in diameter along the greatest
dimension; and coarse, more than 15 millimeters {about 0.6
inch) in diameter along the greatest dimension,

Natural soil drainage. Refers to the conditions of frequency and
duration of periods of saturation or parfial saturation that
existed during the development of the soil, as opposed 1o
altered drainage, which is commeonly the result of artificial
drairage or irrigation but may be caused by the sudden deepen-
ing of channels or the blocking of drainage outlets. Seven
different classes of natural soil drainage are recognized.
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Eaxecessively drained goils are eommonly very porous and rapidly
permeable and have a low water-holding capacity.

Somewhat excessively drained soils are also very permeahble and
are free from mottling throughout their profile.

Well-drained soils are nearly free from mottling and are com-
monly of intermediate texture.

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

Somewhat poorly drained soils are wet for significant periods but
ot all the time, and in Podzolic soils commoniy have mot-
tlings below 6 to 16 inches, in the lower A horizon and in the
B and C horizons.

Poorly drained soils are wet for long periods and are light
gray and generally mottled from the surface downward, al-
though mottling may be absent or nearly so in some soils,

Very poorly drained soils are wet nearly all the time, They have
a dark-gray or biack surface layer and are gray or light
gray, with or without mottling, in the deeper parts of the
profile,

Permeability. The quality of a soil horizon that enables water or
air to move through it. Terms nsed to deseribe permeability
are ag follews: wery slow, slow, modergtely slow, moderate,
moderately rapid, rapid, and very rapid.

Phase, soil. A subdivision of a soil series or other unit in the soil
classification system made because of differences in the soil
that affeet ity management but do not affect its clasgification in
the natural landseape.

pH value. A numerical means for designating relatively wealk
acidity and alkalinity in soils. A DH value of 7.0 indicates
brecise neutrality: a higher value, akalinity; and a lower
value, acidity.

Profile, soil. A vertical section of the soil through all its herizons
and extending inteo the parent material,

Reaction, soil. The degree of acidity or alkalinity of a soil ex-
pressed in pH values. A soil that tests to pH 7.0 is Drecisely
neutral in reaetion because it is neither acid nor alkaline, An
acid, or “sour,” soil is one that gives an acid reaction; an
alkaline soil is one that is alkaline in resction. I'n words, the
degrees of acidity or alkalinity are expressed thus:

v pH pH

Extremely acid___ Below 45 Mildly alkaline_____ 74t078

Very strongly acid- 4.5t0¢5.0 Moderately alkaline. 7.0{o 8.4

Strongly acld_____ 511055  Strongly alkaline___ &.5to 8.0

Medium acid_____ 56t06.0 Very strongly alka-

Slightly aeid. ____ 6.1to 6.5 Hne . ___________ 91 and
68.6to 7.3 higher

- Neutral __________

Sand. Individual rock or mineral fragments in soils having diam-
eters ranging from 0.05 to 2.0 millimeters. Most sand grains
consist of guartz, but they may be of any mineral composition.
The textural class name of any =oil that containg 85 percent
or more sand and not more than 10 percent clay.

Series, soil. A group of soils developed from z particular type of
parent material and having genetic horizons that, except for
texture of the surface layer, are similar in differentiating
characteristics and in arrangement in the proiile.

Silt, Individaal mineral particles in a soil that range in diameter
from the upper Hmit of clay (0.002 millimeter) to the lower
Lmit of very fine sand (0.05 millimeter). Soil of the silt tex-
tural class is 80 pereent or more silt and less than 12 percent
clay.

Soil, A natural, three-dimensional body on the earth's surface that
supports plants and that has properfies resulting from the inte-
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grated effect of climate and Living matter acting on earthy
parent material, as conditioned by relief over periods of time.

Seil separates. Mineral particles, less than 2 millimeters in equiv-
alent diameter and ranging between specified size limits. The
names and sizes of separates recognized in the United States
are as follows: Fery coarse sand (2.0 to 1.0 millimeter) ; coarse
sand (1.0 to 0.5 millimeter) ; medium sand (0.5 to 0.25 milii-
meter}) ; fine send (0.25 to 0.10 millimeter) ; very fine sand
(0.10 to 0.05 millimeter) ; silf (0.05 to 0.002 millimeter) ; and
clay (less than 0.002 millimeter), The separates recognized
by the International Soclety of Soil Science are as follows:
I (2.0 to 0.2 millimeter) ; IT (0.2 to 0.02 millimeter) ; ITIY {0.02
to 0.002 millimeter) ; IV (less than 0.002 millimeter).

Solum. The upper part of a soil profile, above the parent material,
in which the processes of soil formation are active. The solum
in mature soil includes the A and B horizons. Genersally, the
characteristics of the material in these horizons are unlike
those of the underlying material. “The living roots and other
plant and animal life characteristic of the goil are largely con-
fined to the solum.

Btructure, soil. The arrangement of primary soil particles into
compound particles or clusters that are separated from adjoin-
ing aggregates and have properties unlike those of an equal
mass of unaggregated primary soil particles. The principal
forms of soil strueture are—platy (laminated), prismatic (ver-
fical axis of aggregates long than horizontal), eolumnar
(prisms with rounded tops), blocky (angular or subangular),
and granuler. Structureless soils are (1) single grain (each
grain by itself, as in dune sand) or (2) massive {the particles
adhering together without any regular cleavage, as in many
claypans and hardpans).

Subseil. Technically, the B horizon ; roughly, the part of the solum
below plow depth.

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

Surface soil. The soil ordinarily moved in tillage, or its equivalent
in uncultivated soil, about 5 to 8 inches in thicknesg. The
plowed layer.

Terrace (geological). An oid alluvial plain, ordinarily flat or un-
dulating, bordering a river, lake, or the sea. Stream terraces
are frequently called second bottoms, ag contrasted to flood
plains, and are seldom subject to overflow. Marine terraces
were deposited by the sea and are generally wide.

Texture, soil. The relative proportions of sand, silt, and clay par-
ticles in a mass of soil. The basie textural classes, in order
of increasing proportion of fine particles, are sand, loamy sond,
sandy loam, loam, silt loam, §ili, sendy clay loam, clay loam,
silty cloy loam, sendy clay, silty cloy, and cley. The sand,
loamy sand, and sandy loam clagses may be further divided by
specifying “coarge,” “fine,” or “very fine,”

Tilth, soil, The condition of the soil in relation to the growth of
plants, especially soil structure. Good tilth refers to the friable
state and is associated with high noncapillary porosity and
stable, granular structure. A soil in poor tilth is nonfriable,
hard, nonaggregated, and difficalt to till.

Topsoil. A presumed fertile goil or soil material, or one that re-
sponds to fertilization, ordinarily rich in organic matter, used
‘to topdress roadbanks, lawns, and gardens.

Valley train. Aggraded valley bottoms, floored by glacio-fluvial
debris, that were formed by overloaded streams emerging from
valley glaciers. When the glacier melts completely, the
streams generally erode the valley train into a series of ter-
TaCes.

Water table. The highest part of the soii or underlying rock ma-
terial that is wholly saturated with water. In some places an
upper, or perched, water table may be separated from a lower
one by a dry zone.
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