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HOW TO USE THIS SOIL SURVEY

HIS SOIL SURVEY contains infor-

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

Locating Seils

All the soils of Putnam County are
shown on the detailed map at the back
of this publication. This map consists of
many sheets made from aerial photo-
graphs. Each sheet is numbered to corre-
spond with a number on the Index to Map
Sheets,

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

Finding and Using Information

The “Guide to Mapping Units” can be
used to find information in this survey.
This guide lists all the soils of the county
in alphabetic order by map symbol and
gives the capability classification of each.
It also shows the page where each soil is
described and the page for the capability
unit 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. Translucent ma-

terial can be used as an overlay over the
soil map and colored to show soils that
have the same limitation or suitability. For
example, soils that have a slight limitation
for a given use can be colored green, those
with a moderate limitation for a given use
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.

Foresters and others can refer to the
section “Woodland.”

(Ffame managers, sportsmen, and others
concerned with wildlife can find informa-
tion about soils and wildlife in the section
“Wildlife."

Community planners and others can
read about goil properties that affect the
choice of sites for dwellings, streets and
parking lots, and recreation areas in the
section “Soils and Land Use Planning.”

Engineers and builders can find, under
“Engineering Uses of the Soils,” tables
that contain test data, estimates of soil
Fmperties, and information about soil

eatures that affect nnginmrin'f practices.

Seientists and others can read about how
the soils formed and how they are clas-
sified in the section “Formation and
Classification of Soils.”

Newecomers in Putnam County may be
especially interested in the section “Gen-
eral Soil Map,” where broad patterns of
goils are described. They may also be
interested in the information about the
county given in the section “General
Nature of the County.”

For sale by the Superintendent of Documents, U.B, Government Printing Office
Washington, D.C. 2402
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Figure 1.—Location of Putnam County in Ohio.

UTNAM COUNTY is in the northwestern part of

Ohio [fig. 1. It has a total land area of 311,040 acres,
or about 486 square miles. Ottawa is the county seat and
largest community. In 1970 the population of the county
was 31,134,

This county has large areas of deep, dark-colored, nearly
level, fertile soils that are well suited to cash-grain crops.
Each year a large acreage is used for corn and soybeans.
Only about 6 percent of the county is wooded.

In most of the county, the soils formed in water-worked
till, in lacustrine sediment, and in deposits on old beach
ridges. These areas were covered by lake water shortly

after the glacier retreated and are now part of the Lake
Plain in the northwestern part of Ohio. An area in the
southeastern part of the county is a glaeial till plain and
was mostly above the level of the lake water.

How This Survey Was Made

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

The soil scientists made comparisons among the profiles
they studied, and they compared these profiles with those
in counties nearby and in places more distant. They classi-
fied and named the soils according to nationwide, uni-
form procedures. The s0il series and the s0il phase are the
categories of soil classification most used in a local survey.

Soils that have profiles almost alike make up a soil
series. Kxcept 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
characteristics. Each soil series is named for a town or
other geographic feature near the place where a soil of
that series was first observed and mapped. Blount and
Panlding, for example, are the names of two soil series.
All the soils in the United States having the same series
name are essentially alike in those characteristics that
affect their behavior in the undisturbed landscape.

Soils of one series can differ in texture of the surface
layer and in slope, stoniness, or some other characteristic
that affects use of the soils by man. On the basis of such
differences, a soil series is divided into phases. The name
of a soil phase indicates a feature that affects manage-
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2 SOIL SURVEY

ment. For example, Blount loam, 0 to 2 percent slopes, is
one of several phases within the Blount series,

After a guide for classifying and naming the soils had
been worked out, the soil scientists drew the boundaries
of the individual soils on aerial photographs. These pho-
tographs show woodlands, buildings, field borders. trees,
and other details that help in drawing boundaries accu-
rately. The soil map at the back of this publication was
prepared from aerial photographs.

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

Some mapping units are made up of soils of different
series, or of different phases within one series. One such
kind of mapping unit 1s shown on the soil map of Putnam
County-—the soil complex.

A soil complex consists of areas of two or more soils,
so intricately mixed or so small in size that they eannot
be shown separately on the soil map. Each area of a
complex contains some of each of the two or more domi-
nant soils, and the pattern and relative proportions are
about the same in all areas. Generally, the name of a soil
complex consists of the names of the dominant soils,
joined by a hyphen. Blount-Del Rey silt loams, 1 to 6
percent slopes, is an example.

Tn most areas surveyed there are places where the soil
material is so shallow, so severely eroded, or so variable
that it has not been classified by soll series. These places
are shown on the soil map and are described in the sur-
vey, but they are called land types and are given deserip-
tive names. Urban land is a land type in this county.

While a soil survey is in progress, soil scientists take
soil samples needed for laboratory measurements and for
engineering tests. Laboratory data from the same kind of
soil in other places are also assembled. Data on yields of
crops under defined practices are assembled from farm
records and from field or plot experiments on the same
kind of soil. Yields under defined management are esti-
mated for all the soils.

Soil scientists observe how soils behave when used as a
growing place for native and cultivated plants, and as
material for structures, foundations for structures, or
covering for structures. They relate this behavior to prop-
ertieg of the soils. For example, they observe that filter
fields for onsite disposal of sewage fail on a given kind
of soil; and they relate this to the slow permeability of
the soil or a high water table. They see that streets. road
pavements, and foundations for houses are cracked on a
named kind of soil and thev relate this failure to the
high shrink-swell potential of the soil material. Thus,
they use observation and knowledge of soil properties,
together with available research data, to predict limita-
tions or suitability of soils for present and potential uses.

After data have been collected and tested for the key,
or benchmark, soils in a survey area, the soil scientists
set up trial groups of soils. They test these groups by
further study and by consultation with farmers, agrono-
mists, engineers, and others. They then adjust the groups

according to the results of their studies and consultation.
Thus, the groups that are finally evolved reflect up-to-
date knowledge of the soils and their behavior under cur-
rent methods of use and management.

General Soil Map

The general soil map at the back of this survey shows,
in color, the soil associations in Putnam County. A soil
association is a landseape that has a distinctive propor-
tional pattern of goils. Tt normally consists of one or more
major soils and at least one minor scil, and it is named
for the major soils. The soils in one association may oceur
in another, but in a different pattern.

A map showing soil associations is useful to people who
want a general idea of the soils in a county, who want to
compare different parts of a county, or who want to know
the location of large tracts that are suitable for a certain
kind of land use. Such & map is a useful guide in manag-
ing a watershed, a 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 se-
lecting the exact location of a road. building, or similar
structure, because the soils in any one association ordinar-
ily differ in slope, depth, stoniness, drainage, and other
characterigtics that affect their management.

Soil assoctations and delineations on the general soil
map in this soil survey do not fully agree with those of
the general soil map in adjacent counties published at a
different date, Differences in maps are mainly the result
of differences in the patterns of major soils in the adja-
cent. counties.

These soil associations in this survey have been grouped
into five general kinds of landscapes for broad interpre-
tative purposes. Each of the broad groups and the soil
associations in each group are described in the following
pages. The terms for texture used in the title for several
of the associations apply to the texture of the surface
layer, For example, in the title of association 1, the words,
“°, . clays and . . . silt loams and silty clay loams” refer
to the texture of the surface laver.

Soils of the Lake Plain

The associations in this group are in broad areas below
the elevation of the postglacial stages of Lake Erie. The
soils generally are nearly level, and most of them are
clayey or very clayey and very poorly drained. They are
artificially drained and are intensively farmed, generally
for cash grain. Six of the associations in Putnam County
are in this group. They occupy about 78 percent of the
county.

1. Paulding-Roselms association

Very poorly drained clays and somewhat poorly drained
silt loams and silty clay loams; formed in lacustrine sedi-
FeEnts

This association occupies much of the northwestern and
west-central parts of the county. The soils generally are
nearly level. In a few areas, gently sloping soils are on
slight rises of this generally flat plain, but these areas
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are small and widely scattered. In places sloping soils
are on valley sides adjacent to streams. This association
occupies about 26 percent of the county.

Paulding soils make up about 80 percent of this asso-
ciation, Roselms soils 16 percent, and minor soils the re-
maining 4 percent.

Paulding soils are clayey and very poorly drained.
They lie on broad flats of the Lake Plain. They commonly
are saturated with water in winter and in spring and are
subject to ponding.

Roselms soils are lighter colored than Paulding soils,
are nearly level to gently sloping, and are on slight rises.
They are saturated with water in winter and in spring,
but they generally are not subject to ponding.

The minor soils are Broughton, Haskins, Mermill,
Digby, and other similar soils, The most extensive of
these are the moderately well drained, gently sloping to
steep Broughton soils that commonly are on valley sides
adjacent to streams.

This association is used primarily for grain farming.
Very little of it is used for woodland or pasture. Wetness
is the major concern in management. Although tile drain-
age is widely used, the Paulding and Rosclms soils can-
not be drained well by it, because they are clayey, struc-
tare i3 poorly developed, and permeability is very slow.
A system of surface drains designed to supplement the
tile drains is beneficial in removing surface water from
the Paulding soils. Keeping the Paulding soils in good
tilth generally is difficult because their clayey surface
layer becomes cloddy if worked when wet or if worked
often. Because of the very poor natural drainage, poor
tilth, and slowness to dry out in spring, this soil com-
monly is worked when wet, and the limitation of poor
tilth is intensified.

This association generally is planted to soybeans year
after year because the soils do not dry out early enough
to plant corn. Use of the Roselms and Broughton soils is
limited by surface crusting in many places.

Limitations to many nonfarm uses of the dominant
so%)ls are very slow permeability and a seasonal high water
table.

2. Hoytville-Nappanee association

Very poorly drained clays and silty cloy loams and some-
what poorly drained silt loams and silty clay loams;
formed in wave-modified glacial £l

This association occupies much of the southern part of
the county, except for Riley Township. Tt also is exten-
sive in the northeastern part of the county. The soils Zen-
erally are nearly level. In a few areas, zently sloping
soils are on slight rises, but these areas are small and
widely scattered. In a few places sloping soils are on
valley sides adjacent to streams. This association occupies
about 27 percent of the county.

Hoytville soils make up about 87 percent of this asso-
ciation, Nappanee soils 11 percent, and minor soils the
remaining 2 percent,

Hoytville soils are nearly level, are very poorly
drained, and occur on broad flats. They are deep and dark
colored. They commonly are saturated with water in
winter and in spring and are subject to ponding.

Nappanee soils are nearly level to gently sloping, are
somewhat poorly drained; and occur on slight rises. They

are saturated with water in winter and in spring, but
generally they are not subject to ponding.

The minor soils are the St. Clair, Digby, Haskins,
Mermill, and other similar loamy soils. St. Clair soils arve
the most extensive of these soils. They are moderately
well drained and gently sloping to moderately steep, and
they lie on valley sides adjacent to streams.

This association is used primarily for grain farming,
Very little of it is used for woodland or for permanent
pasture. Wetness is the major concern in management.
Hoytville soils drain well with tile, but Nappanee soils
do not. St. Clair soils do not need artificial drainage, but
they are more subject to crosion than the major soils. On
the Hoytville soils, a system of surface drains that sup-
plements the tile drainage is beneficial because surface
water commonly is excessive. Keeping favorable tilth is
generally difficult on Hoytville soils, especially if the
soils are worked when wet or worked too often. Nappa-
nee and St. Clair soils commonly are subject to surface
erusting.

Slow and very slow permeability and a seasonal high
water table are limitations to many nonfarm uses of the
Hoytville and Nappanee soils.

3. Latty-Nappanee association

Very poorly drained clays and somewhat poorly drained
silt looms and silty clay loams; formed in lacusirine sedi-
ments and glacial til]

This association is in transitional areas between the
Hoytville-Nappanee association and the Paulding-Ros-
elms association. The soils generally are nearly level. In
a few areas gently sloping soils are on slight rises, but
these arcas are small and widely scattered. In places
sloping soils are on valley sides adjacent to streams. This
association occupies about 9 percent of the county.

Latty soils make up about 80 percent of the association,
Nappanee soils 5 percent, and minor soils the remaining
15 percent.

Latty soils are nearly level, are very poorly drained,
and occur on broad flats. They commonly are saturated
with water in winter and in spring and are subject to
ponding.

Nappanee soils are nearly level to gently sloping and
are somewhat poorly drained. They lie on slight rises,
and in many places they are surrounded by Latty soils,
They are lighter colored than Latty soils. Nappanee soils
are saturated with water in winter and in spring, but
they generally are not subject to ponding.

The minor soils are the moderately well drained St.
Clair soils on valley sides adjacent to streams, the some-
what poorly drained Haskins and Digby soils, the very
poorly drained Mermill and Millgrove soils, and other
similar loamy soils.

The association is unsed primarily for grain farming.
Very little of it is used for woodland or for permanent,
pasture. Wetness is the major concern in management,
and crops grown on the Latty and Nappanee soils show
& moderate response to tiling. Even where the soils are
properly drained, however, spring tillage is delayed in
places because of wetness. Because of the ponding on
Latty soils, a system of surface drains designed to sup-
plement the tile drains is beneficial. St. Clair soils do not
need artifieial drainage. but they are more subject to ero-
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sion than the major soils in this association. Maintaining
favorable tilth is generally difficult on Latty solls, espe-
cially if the soils are worked when wet. Nappanee and
St. Clair soils commonly form a surface crust.

Limitations to many nonfarm uses of the dominant
soils are very slow permeability and a geasonal high water
table.

4, Hoytville-Haskins-Nappanee association

Very poorly drained elays and silty clay loams and some-
what poorly drained loams that formed in wove-modi-
fed glacial i1, and somewhat poorly drained fine sandy
Toams and loams that formed partly in loamy material
a*nii partly in underlying lacustrine sediments or glacial
¢l

This association is in & part of southern Sugar Creek
and southern Pleasant Townships, north of State Route
No. 12. This association occupies about 2 percent of the
county. .

Hoytville soils make about 50 percent of the associa-
tion, Haskins soils 15 percent, Nappanee soils 10 percent,
and minor soils the remaining 25 percent.

Hoytville soils are nearly level, deep, dark colored, and
very poorly drained. They formed in water-worked gla-
cial till. They commonly are saturated with water in
winter and in spring and are subject to ponding. Hoyt-
ville soils have a high content of organic matter.

Haskins soils are nearly level to gently sloping and are
somewhat poorly drained. They formed in 20 to 40 inches
of loamy material that is underlain by clayey glacial till
or lacustrine sediment. They lie in small areas on slight
rises, knolls, and ridges that are numerous on the land-
scape. Haskins soils commonly are saturated with water
in winter and in spring, but they are not subject to pond-
ing. They have a low content of organic matter, and they
are lighter colored than Hoytville soils.

Nappanee soils are nearly level to gently sloping, are
somewhat poorly drained, and occur on slight rises. They
formed in clayey till. Nappanee soils are commonly satu-
rated with water in winter and in spring, but they are
generally not subject to ponding. They have a low con-
tent, of organic matter, and they are lighter colored than
Hoytville solls.

The minor soils are the St. Clair, Mermill, Millgrove,
Digby, Rimer, Seward and other similar loamy soils.

Thig association is used primarily for grain farming.
Wetness is the major comcern in management. Crops
grown on Hoytville soils respond well to tile drainage.
Crops on Haskins soils also respond well to tiling if the
tiles are placed on or above the underlying clayey layer.
Bacause of the surface-water difficulty on Hoytville soils,
a system of surface drains to supplement the tile system
is beneficial. When adequately drained, this association
is well suited to most crops that are common to the area.

A seasonal high water table is a limitation to use of
the dominant soils for many nonfarm purposes.

5. Toledo-Fulton association

Very poorly drained silty clay loams and silty clays and
somewhat poorly drained loams and silty cloy loams;
formed in lacustrine sediments

This association is in areas that are mostly in the cen-
tral part of the county, but several small areas are the

northern part of the county. The soils are nearly level
to gently sloping. This association occupies about 8 per-
cent of the county.

Toledo soils make up about 63 percent of the associa-
tion, Fulton soils 31 percent, and minor soils the remain-
Ing 6 percent.

Toledo soils are nearly level. They occur on flats and
near some of the narrow drainagewavs. These soils are
deep, dark colored, and very poorly drained. They com-
monly are saturated with water in winter and in spring.
In addition, they are subject to ponding. Toledo soils
have a moderately high content of organic matter.

Fulton soils are nearly level to gently sloping, and they
occur on slight rises. Like Toledo soils, they commaonly
are saturated with water in winter and in spring, but
they generally are not subject to ponding.

The minor soils are the Lucas, Willette, Mermill, Mill-
grove, and other similar soils. Lueas soils, the most ex-
tensive, are moderately well drained, and they occur on
gently sloping to moderately steep valley sides adjacent
to streams. Also in this association is an area of Willette
muck that is south of Miller City near the headwaters of
Qouth Powell Creek. This area occurs as one continuous
level depression, and the muck is underlain by lacustrine
clay. Willette soils are black and very poorly drained,
and they commonly are ponded in wet weather. Adequate
drainage is difficult to establish because of the difficulty
in providing a suitable tile outlet. This soil is also subject
to burning and soil blowing. If the seil is adequately
drained, it is highly productive. Although this Willette
s0i] has been used for truck farming in the past, it is now
used for cash-grain farming common to the ares.

Grain farming is the dominant type of farm manage-
ment. Little of the acreage is managed for woodland or
for permanent pasture. Wetness is the major concern in
management. Crops grown on Toledo soils respond mod-
erately well to tile drainage. Crops on Fulton soils re-
spond less well to tile drainage. Because of the surface
water on Toledo soils, a system of surface drains to sup-
plement the tile drainage system is beneficial. Lucas soils
do not need artificial drainage, but they are subject to
the hazard of erosion. If Toledo soils are worked when
wet, the maintenance of favorable tilth is a concern. Ful-
ton and Lucas soils ecommonly form a surface crust.

Limitations to manv nonfarm uses of the dominant
soils are slow permeability and a seasonal high water
table.

6. Lenawee-Del Rey associotion

Very poorly drained silt loams and silty clay lowms and
somewhat poorly drained loums and silt loams; formed
in stratified lacustrine sediments

This association is in much of the southern half of
Blanchard Township and in the part of Riley Township
that is north of State Route No. 12. The soils are nearly
level to gently sloping. This association occupies about 6
percent of the county.

Lenawee soils make up about 62 percent of the asso-
¢iation, Del Rey soils 25 percent, and minor soils the re-
maining 13 percent.

Lenawee soils are nearly level and are on flats and near
some of the drainageways. They are deep, dark colored,
and very poorly drained. These soils commonly are satu-
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rated with water in winter and in spring. They also are
subject to ponding, The content of organic matter i high
in Lenawee soils.

Del Rey soils are nearly level to gently sloping. They
occur on slight rises, These soils are saturated with water
in winter and in spring, but they are not subject to pond-

ing.

%‘he minor soils are the moderately well drained, gently
sloping to sloping Shinrock soils that occur on valley
sides adjacent to streams, and the loamy Haskins, Mer-
mill, Dighy, Millgrove. and other similar soils.

This association is nsed primarily for cash-grain farm-
ing. Very little of it is manaped for woodland or for
permanent pasture. Wetness is the primary concern in
management. C wn on Lenawee soils respond well
to tile drainage, and on Del Rey soils they respond less
well. Because the surface water ponds on Lenawee soils,
a system of surface drains to supplement the tile drains
is beneficial, Shinrock soils do not need artificial drain-
age, however, they are more subject to the hazard of ero-
sion than the Lenawee or Del Rey soils. Maintaining
favorable tilth on Lenawee soils is generally not difficult,
but it can become diflicult if the soils are worked when
wet. Del Rey soils commonly form a crust. Although
grain farming is dominant in this association, much of the
acreage is used for the specialized crops of sugar beets,
tomatoes, potatoes, and other similar vegetables.

Limitations to many nonfarm uses of the dominant
soils are moderately slow to slow permeability and a sea-
sonal high water table,

Soils of the Defiance Moraine

The association in this group is in a somewhat ele-
vated area below the postglacial stages of Lake Erie. The
landscape generally is hummocky and has many small
depressions. The soils occur in intricate patterns. Most of
the soils are clayey and somewhat poorly drained. They
are artificially drained and are intensively farmed, gen-
erally for cash grain. The two associations in this group
occupy about 5 percent of the county.

7. Del Rey-Fulton-Toledo association

Somewhat poorly drained silt loams and very poorly
drained silty clay loams and silty clays; formed mainly
in lacustrine sediments

This association is in a somewhat elevated area in the
eastern part of the county. The most extensive soils are
nearly level to gently sloping and are intermingled in
intricate patterns on the landscape. Somewhat less exten-
sive nearly level soils are in numerous small depressions,
many of which are gmded in wet seasons, This associa-
tion occupies about 3 percent of the county.

Del Rey and Fulton soils are in a com f;x that makes
up sbout 50 percent of the association, Toledo soils 40
percent, and minor soils the remaining 10 percent.

Del Rey and Fulton soils are nearly level to gently
sloping and are somewhat poorly drained. They are
lighter colored than the nearby Toledo soils. Del Rey
and Fulton soils commonly are saturated with water in
winter and in spring, but they generally are not subject
to ponding. The content of organic matter is low in these
soils.

The nearly level Toledo soils are in depressions that
are flanked by the Del Rey and Fulton soils at adjacent
higher positions. Toledo soils are dark colored and are
very poorly drained. In addition, they are subject to
severe ponding, The content of organic matter is high in
Toledo soils.

The minor soils are the somewhat poorly drained Has-
kins soils and the moderately well drained Tuscola, Shin-
rock, Haney, and Rawson soils.

Although this association is managed primarily for
grain farming, a considerable amount of acreage is
planted to tomatoes, sugar beets, and cucumbers. Wetness
1s the major concern in management. Toledo soils are
suited to tile drainage, but in this association tile drains
are not easily installed, because of the complicated soil
pattern and the numerous depressions that are highl
suseeptible to ponding and in which tile must be plax:eg
deeply. Land leveling is frequently desirable; neverthe-
less, it may only provide limited benefit. The Del Rey
and Fulton soils have a clavey subsoil below the plow
layer, and if these soils are scalped to fill in the lower
lying Toledo soils, the heavier, less desirable subsoil is
exposed for farming. Favorable tilth is difficult to main-
tain in Toledo soils, especially if they are worked when
wet.

A seasonal high water table in the dominant soils is a
limitation to many nonfarm uses.

8. Kibbie-Del Rey-Toledo association

Somewhat poorly drained silt loams and very poorly
drained silty clay loams and silty elays; formed in strati-
fied lacustrine sediments

This association is in a hummocky, somewhat elevated
area in the eastern part of the county. The most extensive
solls are nearly level to gently sloping and are inter-
mingled in intricate patterns on the landscape. Somewhat
less extensive soils are nearly lovel and are in numerous
small depressions that are ponded in most places in wet
seasons. This association occupies about 2 percent of the
caunty.

Kibbie and Del Rey soils make up about 53 percent of
the association, Toledo soils 80 percent, and minor scils
the remaining 17 percent.

The Kibbie and Del Rey soils are nearly level to gently
sloping and are closely intermingled in intricate patterns.
They are somewhat poorly drained and they are lighter
colored than the nearby Toledo soils. The Kibbie and
Del Rey soils commonly are saturated with water in win-
ter and spring, but they generally are not subject to pond-
ing. They have a low content of organic matter.

Toledo soils are nearly level and are in low, depres-
sional areas that are flanked by the Kibbie and Del Re
goils in adjacent higher areas. Toledo soils are dark cal-
ored and are very poorly drained. They are subject to
severe ponding. Toledo soils have a high content of or-
ganic matter,

The minor soils are the Tuscola, Shinrock, Haskins,
Dighy, Ottokee, and other similar soils. The most exten-
give are the moderately well drained Tuscola and Shin-
rock soils that occur on gently sloping rises and knolls,

This association is managed primarily for grain farm-
ing, but a considerable amount of acreage is planted to
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tomatoes, sugar beets, and eucumbers. Wetness is the
major concern in management. Toledo soils are suited to
tile drainage, but their suitability is markedly reduced
because of the complicated pattern of the soils and the
relief in this association. Adequate tile drainage requires
a great amount of deep eutting; therefore, it is very diffi-
cuir to attain both depth and grade on tile lines. There
are also numerous sinkholes that are highly susceptible
to ponding. Although land leveling commonly is desir-
able, it is difficult to put into practice hecause of the re-
lief, The sizable ents required expose the less desirable
subsoil for farming. o

A seasonal high water table is a limitation to many
nonfarm uses of the dominant soils.

Soils of the Till Plain

The one association in this group is in the southeastern
part of the county. The soils are mainly nearly level to
gently sloping. They have a clayey subsoil and are very
poorly drained and somewhat poorly drained. They gen-
erally are artificially drained, and they are intensively
farmed, mainly for cash grain. The association in this
group occupies about 3 percent of the county.

9. Pewamo-Blount association

V. oorly drained silty clay loams and somewhat
p:ﬁdemiﬂed loams and silt loams; formed in glacial
till

In this association are mainly nearly level to gently
.qll:n;ningt soils on till plains in the extreme southeastern
part of the county, generally south of State Route No.
12, This association occupies about 3 percent of the
county. _

Pewamo soils make up about 75 percent of the associa-
tion, Blount soils 20 percent, and minor soils the remain-
ing & percent.

Pewamo soils are nearly level and are on flats and in
narrow drainageways. They are deep, dark colored, and
very poorly drained. Pewamo soils commonly are satu-
rated with water in winter and in spring and are subject
to ponding. They have a high content of organic matter.

lount soils are nearly level to gently sloping and are
on slight rises. They are lighter colored than the Pewamo
soils. Blount soils also are commonly saturated with water
in winter and in spring, but generally they are not sub-
ject to ponding. The minor soils are mainly the mod-
erately well drained, gently sloping Morley soils on the
sides of valleys adjacent to streams, the somewhat ({JOUI.‘]}'
drained Haskins soils, and the very poorly drained Mer-
mill soils. .

This association is used primarily for %rain farming.
Very little of it is used for woodland or for permanent
pasture. Wetness is the major concern in management.
Crops grown on Pewamo soils respond well to tile drain-
age. Blount soils are less permeable and require more in-
tensive drainage practices than Pewamo soils. Morley
soils do not need artificial drainage, but they are more
subject to the hazard of erosion. The maintenance of
favorable tilth is a concern on Pewamo soils if they are
worked when wet. Blount and Morley soils commonly
form a surface crust.

Slow to very slow permeability and a seasonal hi
water table are limitations to use of the dominant soils
for many nonfarm purposes.

Soils of the Beach Ridges and Stream Terraces

The one association in this group is on slight rises,
ridges, and knolls throughout much of the county. The
soils are loamy, are nearly level to gently sloping, and
most of them are somewhat poorly drained or very poorly
drained. They are artificially drained and are intensively
farmed. These soils genera.ﬂ  are more easily cultivated
and more easily kept in good tilth than most of the other
soils in the county. The association in this group occuples
about 10 percent of the county,

10. Haskins-Mermill-Millgrove association

Somewhat poorly drained ?ﬁm sandy loams and loams
and wvery poorly drained loams silty elay loama;
mainly formed partly in loamy material and partly in
wnderiying glacial $ill or lacustrine sediments

This association has many different kinds of seil, and
it is on ridges and stream terraces. It oceupies about 10
percent of the county.

Haskins soils make up about 30 percent of the associa-
tion, Mermill soils 18 percent, Millgrove soils 16 per-
cent, and minor soils the remaining 36 percent.

Haskins soils are nm;liy level to gently sloping, are
somewhat poorly drained, and occur on slight rises,
ridges, and knolls, They formed partly in loamy outwash
material and partly in the underlying, clayey glacial till
or lacustrine material. Haskins soils commonly are satu-
rated with water in winter and in sFr:i , but they gen-
erally are not subject to ponding. They have a low con-
tent of organic matter.

Mermill soils are nearly level, dark colored, and very

oorly drained, and they occur in areas near the base of
ch_ridges. They formed partly in loamy outwash
material and partly in the underlying clayey glacial till
or lacustrine material. Mermill soils commonly are satu-
rated with water in winter and in spring, and some of
them are subject to ponding. Mermill soils have a high
content of organic matter.

Millgrove soils are in pogitions similar te those of the
Mermill soils. Like Mermill soils, they are dark colored
and very poorly drained. They formed in loamy ontwash
material that overlies fine gravel and sand. Millgrove
soils commonly are saturated with water in winter and
in spring, and some areas are subject to ponding. They
have a high content of organic matter.

The minor soils are the somewhat poorly drained
Digby, Tedrow, and Rimer soils; the well-drained Bel-
more and Arkport soils; the moderately well drained
Ottokee, Haney, Seward, Rawson, and Vaughnsville soils;
and the very poorly drained Colwood and Wauseon soils.

Although this association is dominated by grain farm-
ing, many of the soils in it are well suited to special crops
and truck farming. The Haskins, Mermill, Millgrove,
Colwood, Digby, Rimer, Tedrow, and Wauseon soils need
artificial drainage. They all are well suited to tiling. In
addition, some surface drains are needed on the Mermill,
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Millgrove, Colwood, and Wauseon soils. The Belmore,
Hanev, Arl;‘port, Ottokee, Seward, Rawson, and Vaughns-
ville soils do not need artificial drainage, and some of
them tend to be droughty during the latter part of the
ETOWIng season.

A seasonal high water table is a limitation to use of
the dominant soils for many nonfarm purposes.

Soils of the Flood Plains

The associations in this group are in areas adjacent
and parallel to the larger streams that flow through the
county. The soils are leamy and clayey, and most ng them
are very poorly drained or somewhat poorly drained.
Flooding 15 a hazard, and these soils generally are not
farmed so intensively as the other soils in the county.
Some areas of woodland and pasture are in these asso-
ciations. The associations in this group occupy about 4
percent of the county.

11. Sloan-Shoals-Genesee association

Very poorly drained silty clay loams and somewhat
poorly drained and well-drained silt loams; formed in
stratified alluvinem

In this association are nearly level soils on flood plains
adjacent to streams. This association occupies sbout 3
percent of the county.

Sloan soils make up about 55 percent of the association.
Shoals soils 20 percent, Genesee soils 15 percent, and
minor soils the remaining 10 pereent.

Sloan soils commonly are at the lower elevations on the
flood plains. They are dark colored and are very poorly
drained. Sloan soils are saturated with water in winter
and in spring and are subject to flooding. They have a
high content of organic matter.

Shoals soils are generally in slightly higher positions
on the flood plains than Sloan suig. They are somewhat
goor]y drained and are lighter colored than Sloan soils.

hoals soils are saturated with water in winter and in
spring and are subject to flooding. They have a mod-
erately high content of organic matter,

Genesee soils occupy higher positions on the flood plains.
Most of the areas of these soils are on flood plains along
the Blanchard River. Genesee soils are well drained, and
they are lighter colored than the Sloan soils.

The Eel, Haskins, Haney, and other similar soils occur
to a small extent in thiz association.

Susceptibility to flooding is a limitation to use of these
soils for farming, especially in winter and in spring.
Consequently, winter and early spring erops generally are
not grown in this association except in areas of Genesee
soils that are less susceptible to flooding than are the
Shoals and Sloan soils. Genesee soils do not require arti-
ficial drainage. Wetness is a concern on the gluan and
Shoals soils and artificial drainage is needed, but ade-
quate tile outlets are difficult to establish in many places
because of insufficient elevation above nearby streams.
The soils in this association are well suited to corn, SOY-
beans, and meadow crops.

Susceptibility to flooding is a severe limitation to use
of these soils for most nonfarm purposes.

12. Wabasha-Defiance association

Very poorly drained silty clays and somewhat poorly
drained silty clay loams; formed in stratified alluvium

In this association are nearly level soils on flood plains
adjacent to the Little Auglaize River, Jennings Creek,
North and South Powell Creeks, and their tributaries.
This association oecupies about 1 percent of the county.

Wabasha soils make up about 72 percent of the asso-
ciation, Defiance soils 12 percent, and minor soils the re-
maining 16 percent.

Wabashn soils are dark eolored, have a high content of
organic matter, and are very poorly drained. They com-
monly are saturated with water in winter and spring.

Defiance soils are lighter colored than Wabasha soils
and nre not so high in natural fertility as those soils.
They are somewhat poorly drained and are saturated
with water in winter and spring.

The minor soils are the Haskins, Haney, Kibbie, and
other loamy soils in small areas.

Susceptibility to flooding is the major limitation to use
of these soils for farming, especially in winter and in
spring. Consequently, winter and early spring erops gen-
erally are not grown on these soils. Wetness also is a
limitation, and artificial drain is needed, but adequate
tile outlets commonly are difﬁcﬁ: to establish because the
soils lack sufficient elevation above the nearby streams.
Maintaining favorable tilth is a common difficulty on
Wabasha soils and is more difficult if the soils are worked
when wet,

Susceptibility to flooding is a severe limitation to most
nonfarm uses of these soils.

Use and Management of Soils

This section describes two levels of soil management,
explains the grouping of soils into capability units, and
suggests use of the soils in the eapability units for row
crops, hay and pasture. and woodland. Also mentioned
are crop vields, irrigation, and specialized crops. In addi-
tion, use of soils as woodland, for wildlife, and for engi-
neering purposes is explained. This section ends with a
discussion of the use of soils for town and country plan-
ning.

General Management for Farming

The soils in Putnam County differ widely in their use
and management needs, but some management needs are
common to all soils or to large groups of soils.

Two levels of management, improved and intensive,
are defined in this management scction, and estimated

ields of the main crops are given for each of the two
evels. In the capability unit descriptions, however, inten-
sive management is stressed. Crops grown on most of the
soils in the county generally respond well if the soils are
intensively ma z

Capability grouping

Capability grouping shows, in a general way, the suit-
ability of soils for most kinds of field crops. The soils are
grouped according to their limitations when used for field
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crops, the risk of damage when they are so used, and the
way they respond to treatment. The grouping does not
take into account major and generally expensive land-
forming that would change slope, depth, or other charac-
teristics of the soils: does not take into consideration
possible, but unlikely, major reclamation projects; and
does not apply to horticultural crops or other crops re-
quiring special management.

Those familiar with the capability classification can
infer from it much about the behavior of soils when nsed
for other purposes, but this classification is not a_substi-
tute for interpretations designed to show suitability and
limitations of groups of soils for trees or for engineering.

In the capability system, the kinds of soils are grouped
at three levels, the capability class, subclass, and unit.
These are discussed in the following paragraphs.

CarapiLimy CLASSES, the broadest groups are designated
by Roman numerals T through VITL The numerals indi-
cate progressively greater limitations and narrower
choices for practical use, defined as follows:

Class I soils have few limitations that restrict their
use.

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

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

Class TV 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, range, woodland,
or wildlife habitat. (None in Putnam County.)

Class VT soils have severe limitations that make them
generally unsuited to cultivation and limit their
use largely to pasture or range, woodland, or
wildlife habitat.

Class VIT soils have very severe limitations that
make them unsnited to cultivation and that re-
strict their use largely to pasture or range, wood-
land, or wildlife habitat. (None in Putnam
County.)

Class VIII soils and landforms have limitations that
preclude their use for commercial plants and
restrict their use to recreation, wildlife habitat,
water sugply, or to esthetic purposes. (None in
Putnam County. )

CAPABILITY SUBCLASSEs are soil groups within one
class; they are designated by adding a small letter, e, u,
8, or ¢, to the class numeral for example, ITe. The letter
e shows that the main limitation is risk of erosion unless
close-growing plant cover is maintained; w shows that
water in or on the soil interferes with plant growth or
cultivation (in some soils the wetness can be partly cor-
rected by artificial drainage; s shows that the soil 1s lim-
ited mainly because it is shallow, droughty, or stony;
and ¢, used in only some parts of the United States, but
not in Putnam County, shows that the chief limitation is
climate that is too cold or too dry.

In class T there are no subclasses, because the soils of
this class have few limitations. Class V can contain, at

the most, only the subclasses indicated by w, s, and ¢, be-
cause the soils in class V are subject to little or no erosion,
though they have other limitations that restrict their use
largely to pasture, range, woodland, wildlife habitat, or
recreation.

CarapiLITy UNTTs are soil groups within the subclasses.
The soils in one capability unit are enough alike to be
suited to the same crops and pasture plants, to require
similar management, and to have similar produetivity
and other responses to management. Thus, the capability
unit is a convenient grouping for making many state-
ments about management of soils. Capability units are
generally designated by adding an Arabic numeral to the
subclass symbol, for example, 1Te-1 or ITIIw-2. Thus, in
one symbol, the Roman numeral designates the capability
class, or degree of limitation; the small letter indicates
the subclass, or kind of limitation, as defined in the fore-
going paragraph; and the Arabic numeral specifically
identifies the capability unit within each subclass.

Wetness is the primary limitation to farming on about
95 percent of the fotal acreage in the county. Erosion is the
primary limitation on about 4 percent of the acreage. Soils
having few or no lmitations to farming total only about
2,000 acres.

In the following pages the capability units in Putnam
County are described, and suggestions for the use and
management of the soils are given.

Management by capability units

The capability units used in Putnam County are de-
scribed in the following pages. The miscellaneous land
types are not assigned to a capability unit. The descrip-
tions of the capability units give the general characteris-
tics, properties, and qualities of the solls within the unit.

Soils in any one capability unit have about the same
limitations and similar risks of damage and need, there-
fore, about the same kind of management. In some units,
there may be one or two soils that have some properties
or qualities different from the rest of the soils in the
group. These exceptions are included in a capability unit
because the soils have a low acreage, which does not jus-
tify a separate description, or they are similar in many
respects to the other soils in the unit. If there is a signifi-
cant difference for use or management, the exceptions are
noted.

Reference in the descriptions to low, medium, or high
available water capacity is related to the normal root
depth of commonly grown field crops. The depth of the
root zone refers to the depth of soil to a root-restricting
layer, such as dense clay, compact till, highly calcareous
material, or bedrock. The soil reaction noted is for nat-
ural conditions and denotes the most acid condition in the
root zone, The reaction in a soil area may differ because
of management.

These descripions note the dominant limitations of the
soils for farm use. No specific recommendations for over-
coming the limitations are given. Methods or combina-
tions of practices that achieve erosion control or drainage
are many in any given field of any kind of soil. For spe-
cific information regarding erosion control, artificial
drainage, use of recommended crop varieties, or other
management practices, the reader can contact the local
Soil Conservation Service office or the Ohioc Cooperative
Extension Agent. :



PUTNAM COUNTY, OHIO 9

CAPABILITY UNIT I-1

Genesee silt loam is the only soil in this unit. This is a
well-drained, nearly level soil on low-lying flood plains
adjacent to major streams in the county. This seil is subject
to flooding during major floods. The root zone is deep,
parmﬁahihty is moderate, and available water capacity
15 i

Tile drainage normally is not requirved on this soil.

This soil is well suited to corn, soybeans, and other row
crops. Floods early in spring may damage small grain.
The soil is well snited to the specialty crops grown in the
area, but measures to control flooding are needed in some
places. Under intensive mmﬁﬁament, this soil ean be used
year after year for cultivated crops. It is well suited to
irrigation.

e soil of this unit is well suited to adapted grasses
and legnmes grown for hay or pasture. Low areas that
are subject to frequent flooding are better suited to per-
manent grass or trees than to cultivated crops.

CAFABILITY UNIT I-2

This unit consists of nearly level, moderately well
drained soils that have 2 loam surface layer. These soils
arg in the Haney and Rawson series. The root zone is

or moderately deep, permeability is moderate, and
avallable water capacity iz medium.

These soils have no features that limit their use for
field crops and pasture. Erosion is not a hazard or is only
a slight hazard where management is . Deterioration
of the soil structure can be prevented by growing crops
that suEp]g a large amount of residue.

All the field crops and hay or pasture plants commonl
grown in the county can be grown on these soils. The soils
also are suited to some specialty crops. Under intensive
management, these soils ean be used year after vear for
cultivated crops. The soils in this unit are well suited to
irrigation.

CAPABILITY UNIT Me-1

In this unit are nearly level to gently sloping, well
drained and moderately well drained soils of the Bel-
more, Haney, Rawson, Shinrock, and Tuscola series.
These soils are on stream terraces and beach ridges. They
have a deep to moderately deep root zone, very slow to
moderately rapid permeability, and medium’ to high
available water capacity. A sandy and gravelly sub-
stratum underlies Belmore and Haney soils. The Eguwsun
soils have a fine-textured substratum that restricts the
downward movement of water.

A moderate hazard of erosion is the major limitation
to use of these soils. Maintaining fertility, improving
tilth, and providing an adequate supply of organic matter
are necessary where these soils are cultivated.

These soils are suited to all row crops, small grain, hay
crops, and pasture plants commonly grown in the county.
They also are suited to fruit trees. If erosion is controlled,
these soils are suited to irrigation.

CAPABILITY UNIT lle-2

In this unit are well drained and moderately well
drained sandy soils of the Arkport and Seward series.
These nearly level to gently sloping soils are on beach
ridges and low, sandy knolls. They have a moderately
deep or deep root zone, moderately rapid to slow perme-

ability, and low to medium available water capacity. The
Arkport soils have a fine sand substratum. Seward soils
have a fine-textured substratum that restricts the down-
ward movement of water.

A moderate hazard of erosion is the major limitation
to use of these soils. Droughtiness is also a hazard, and in
spring soil blowing is a hazard in cultivated fields and in
areas that lack plant cover. Maintaining fertility and the
content of organic matter are management concerns
where these soils are farmed.

The soils in this unit are suited to the row crops and
pasture plants that commonly grow in the county. They
are not well suited to specialty crops unless very intensive
management is used. These soils are suited to irrigation.

CAPABILITY UNIT Tle-3

Shinrock silt loam. 2 to 6 percent slopes, is the onl
sotl in this unit. This seil is gently sloping and mo£
erately well drained. Tt has a silt loam surface layer,
moderately slow permeability, medium available water
cupacity, and a moderately deep root zone. This soil has
tupid runoff and is subject to erosion. (Generally, the
slopes are short, and the application of erosion-control
measures is difficult.

This soil is suited to most field crops grown in the
county. It can be cultivated frequently if erosion is con-
trolled and if the surface layer is kept in good tilth. Arti-
ficial drainage generally is not required on this soil, but
some aveas are tiled because they are adjacent to less well-
drained soils. This soil is also suited to permanent pas-
ure, and pasture plants grow fairly well to well. Legume-
grass meadows zrow well,

CAPABILITY UNIT Ilw-1

In this unit are nearly level and somewhat poorly
drained soils of the Shoals series and the Shoals series,
moderately shallow variant. These soils occupy low-lying
positions on flood plains that border the major streams
in the county and are subject to flooding. The root zone
is deep to moderately deep, and these soils are moderately
permeable. The Shoals variant is underlain by bedrock at
a depth of 20 to 40 inches, Available water capacity gen-
erally is high, except for the Shoals variant, where it is
medinm.

Wetness is a moderate limitation to use of these soils.
This limitation results from a seasonal high water table,
occasional flooding, and runoff from adjacent slopes. The
seasonal high water table can be lowered by usze of tile
drains if snitable outlets are available. Tile drains are
difficult to install in areas of the Shoals variant. Surface
wetness and ponding can be reduced by shallow ditches
and by diversions at the base of adjacent slopes. T{ thesa
soils are worked or pastured when wet, the resulting
compaction and deterioration of structure make the soils
more difficult to till and the pastures less productive.

Drained areas of these soils are well suited to corn,
soybeans, and other row crops, but they are of limited use
for small grain and certain hay crops because of suscepti-
bility to flooding. Only hay and pasture plants that tol-
erate wetness are suitable. Areas that are frequently
flooded need to be kept continuously under a protective
cover of either trees or grass.
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CAPABILITY UNIT IIw-2

This unit consists mostly of somewhat poorly drained
soils of the Del Rey, Dighy, Fulton, Haskins, Kibbie, and
Vaughnsville series. These nearly level to gently sloping
soils occur throughout the county. They have a seasonal
high water table, and they stay wet until late spring
unless drained by tile. These soils have a moderately deep
to deep root zone, mostly moderate permeability, and
medium to high available water capacity.

Woetness is the major limitation to use of these soils.
Erosion is a hazard in long gently sloping areas. Main-
tenance of good tilth is a concern where the surface layer
is silt loam, particularly if the soils are worked when wet.
The resulting compaction and deterioration of tilth
causes the concern. The seasonal high water table can be
lowered by use of tile drains where drainage ditches pro-
vide adequate outlets,

The soils of this unit are well suited to all row crops,
small grain, hay crops, and pasture plants commonly
grown in the county. These soils can be continuously cul-
tivated if intensive management is used. The soils also
are suited to the specialty crops grown in the area.

CAPABILITY UNIT ITw-3

This unit consists of sandy, somewhat poorly drained
soils of the Rimer and Tedrow series. These soils are
nearly level to gently sloping. They have a moderately
deep to deep root zone. rapid permeability, and low to
medium available water capacity.

The major limitation of these soils is wetness. Soil
blowing is a moderate concern if the soils are not pro-
tected by vegetation. The seasonal high water table can
be lowered by use of tile drains; however, pump drainage
may be necessary where ditch outlets are unsatisfactory.
Placement of tile in the Rimer soils should be just into
the underlying clay. Filters around the tile to prevent
clqlgging from sand are needed in the Tedrow and Rimer
soils.

The soils of this unit are well suited to all field crops
commonly grown in the county. They can be row cropped
fairly intensively where proper management is prac-
ticed. These soils should be protected by vegetation or
stubble as much ag possible to reduce soil blowing. Hay
and pasture plants that tolerate wetness are suitable for
geeding in undrained areas.

CAPABILITY UNIT Iw—4

In this unit are nearly level to gently sloping, some-
what poorly drained soils of the Blount and Del Rey
series. These solls have a surface layer of loam or silt
loam., They have a moderately deep to deep root zone,
slow permeability, and medium to high available water
capacity. They have a moderately fine textured and fine
textured subsoil, and the content of organic matter is low
in the upper part of the profile. As a result of slow per-
meability, a high water table is common in winter, early
in spring, and in prolonged wet periods. Maintaining
good tilth is a concern in management where the soils
have a silt loam surface layer, because the content of or-
ganic matter generally is low, These soils commonly form
a surface crust. Erosion is a hazard because of the siow
permeability and the slopes, but seasonal wetness is the
major limitation.

These soils are suited to most field crops grown in the
county. If intensively managed they can be enltivated
frequently. Less than intensive management is likely to
result in poor tilth and poorer crops.

Arttificial drainage is needed on these soils. Waterways
and surface drains help to remove excess water from the
surface without causing erosion. Hay and pasture plants
that tolerate wetness should be seeded in undrained areas.
These soils can be tile drained, but water movement in
the subsoil is slow. In some areas surface ponding is a
concern.

CAPABILITY UNIT IIw-5

In this unit are soils of the Colwood, Lenawee, Mer-
mill, Millgrove, Pewamo, and Wauseon series. These soils
are very poorly drained and nearly level. They have a
moderately deep to deep root zone, moderate to very slow
permeability, and high to medium available water capac-
ity. The Millgrove soils are underlain by sand and gravel.
Clayey materials occur under the Mermill and Wauseon
soils.

Wetness is the major limitation to use of these soils.
Maintenance of good tilth is a concern if these soils are
worked while wet. The resulting compaction and deteri-
oration of structure makes the soil more difficult to till.
Generally, this damage to structure is more of a concern
on the soils having a silt loam or silty clay loam surface
layer. The seasonal high water table can be lowered by
use of tile drains, where ontlets can be provided. If pos-
sible, the placement of tile in the Mermill and Wauseon
soils should be just into the underlying clay.

In drained areas, the soils of this unit are well suited
to all row crops, small grain, hay crops, and pasture
plants commonly grown in the county. They are also well
suited to adapted specialty crops. If properly managed,
these soils can be cropped intensively to row crops. The
soils are suited to irrigation. Undrained areas of these
soils are suited only to pasture and hay crops that can
tolerate wetness for long periods.

CAPABILITY UNIT ITw-6

Hoytville clay and Hoytville silty clay loam are the
only $oils in this unit. These soils are on uplands in both
the northern and southwestern parts of the county. They
have the most extensive acreage of any of the soils in the
county. These soils are very poorly drained and nearly
level. They have a deep root zone, slow permeability, and
high available water capacity.

Wetness is the major limitation to use of these soils.
Maintenance of good tilth is also a concern if the soils
are worked or pastured when wet. The compaction and
deterioration of structure creates a soil tilth difficulty.
This difficulty is less pronounced in the southwestern part
of the county where the silty clay loam texture occurs.
Excess soil water can be removed by tile drains, Drainage
ditches provide outlets for the tile and for surface drains
also.

These soils can be continuously cultivated under inten-
sive management. If they are adequately drained, these
soils are well suited to all crops commonly grown in the
county. They also are suited to specialty erops grown in
the area and te irrigation.

Drained areas of these soils are suited to most of the
commonly grown pasture and hay crops, including al-
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falfa. Undrained areas are suited only to pasture and hay
crops that can tolerate wetness for long periods.

CAPABILITY UNIT ITle-1

In this unit are well drained and moderately well
drained sloping soils of the Belmore and Rawson series.
These =oils have a moderately decp to deep root zone,
moderately rapid to very slow permeability, and medium
available water capacity.

A severe hazard of erosion is the major limitation to
use of these soils for cultivated crops. ﬂ[nintnining fer-
tility and good tilth and providing an adequate supply
of organic matter are management concerns where the
soils are cultivated frequentf;.mThe moderately eroded
Rawson soils have lost part of their surface layer, and
the underlying material is mixed with the material of
the remaining surface layer. Intensive management is
essential on this Rawson soil becanse the surface layer is
now more susceptible to erosion.

The soils in thig unit are snited to the field crops and
hu;l'sand pasture plants commonly grown in the area. The
soils are not well suited to specialty crops unless very
intensive management is used. The hazard of erosion can
be minimized if crops are grown that provide a vegeta-
tive cover during most of tﬁe growing season. Controlled
grazing minimizes the hazard of erosion in pasture areas.

CAPABILITY UNIT ITe-2

This unit consists of moderately well drained, gently
sloping soils of the Broughton, Lucas, Morley, St. Clair,
and Shinrock series. These soils are mainly on side slopes
adjacent to streams. A small acreage of the Shinrock
goils is sloping. These soils have a moderately deep root
zone, moderately slow to very slow permeability, and low
to medium available water capacity. The Broughton and
Shinrock soils are moderately eroded, and the present
surface layer is o mixture of the material originally in
the surface lai,‘-ar and that in the upper part of the sub-
soil. This resulted from cultivation and erosion.

The hazard of erosion is the major limitation on these
soils. Maintaining soil structure and content of organie
matter are concerns if these soils are cultivated. Gener-
ally, drainage is not needed ; however, there may be wet
spots from seeps during prolonged wet weather.

These soils are suited to the field erops and hay and
pasture plants commonly grown in the county. They are
not well suited to specialty crops. Intensive management
limits the hazard of erosion where row crops are grown.
Crops that provide a fairly complete cover during most
of the growing season also minimize the hazard of ero-
sion. If the areas are not overgrazed, an adequate cover
of pasture plants helps to control erosion.

CAPABILITY UNIT IlIw-[

This unit consists of somewhat poorly drained, nearly
level or gently sloping soils on knolls and ridges through-
out the county. These soils are in the Fulton, Nappanes,
and Roselms series. They have a seasonal high water table
and stay wet until late in spring, unless they are arti-
ficially drained. These soils have very slow permeability,
medium available water capacity, and o moderately deep
root zone. Roselms soils are more clayey throughout their
profile than are the other soils in this unit.

Wetness is the major limitation to use of these soils.
Susceptibility to erosion also is a limitation where the
soils are gently sloping. Maintenance of good tilth is
difficult if these soils are tilled while they are wet. Soil
tilth is a concern where the soil structure has been dam-
aged, or the soils have been compacted. Cruste form in
siaring after planting, especially on soils that have a silty
clay surface layer. The seasonal high water table can be
lowered by use of tile drains, but the tile is only mod-
erately effective in these clavey soils. Excess water can
be safely removed by surface drains where the soils are
nearly level.

Drained areas of these soils are suited to mozst of the
commonly grown pasture and hay crops, including al-
falfa. Undrained areas are suited only to pasturs and
hay crops that can tolerate wetness for long periods,

CAPABILITY UNIT IIw=2

In this unit are very poorly drained and nearly level
soils of the Bono, Latty, Paulding, and Toledo series.
These soils have slow to very slow permeability, medium
to high available water capacity, and a moderately deep
to deep root zone. The Paulding =oils are more clayey
throughout than the other soils in the unit.

Wetness is the major limitation to use of these soils.
The wetness results from a seasonal high water table and
from the heavy clayey material that makes up the soils.
Maintenance of structurz is difficult if the soils are
frequently tilled or if they are pastured when wet, Poor
tilth is a serious concern. Tile drains are not sufficiently
effective in removing excess water from these soils. They
are especially ineffective in the Paulding soil. Lan
smoothing along with surface drains control surface
ponding, and ifausad with tile they provide about the
mpist effective means of controlling excess water on these
soils.

The soils of this unit are suited to row crops and small
rain. They can be used for adapted specially crops;
owever, the Toledo soils are better suited to this use than

a.rg:l the other zoils. Corn does not grow well on Paulding
soils,

Drained aveas of these soils are suited to most of the
commonly grown pasture and hay crops, includirlag al-
falfa. Undrained areas are suited only to pasture and hay
crops that can tolerate wetness for long periods.

CAPABILITY UNIT Illw-3

This unit consists of somewhat poorly drained to very
poorly drained, nearly level soils en flood plains adjacent
to streams. These are soils of the Deliance, Sloan. and
Wabasha series and the Wabasha series, moderately shal-
low variant. They have moderate to slow permesbility,
high available water capacity, and a deep to moderately
deep root zone. The Wabasha and Defiance soils are more
clayey throughout than Sloan seils. The Wabasha variant
is underlain by bedrock at a depth of 20 to 40 inches.

The major limitation of these soils is wetness that re-
sults from a seasonal high water table. Also, flooding is
a hazard.

Tile and surface drains vemove the excess water whers
adequate outlets can be provided. Bunoff from adjacent
slopes can be intercepted by diversions placed along the
base of slopes. Maintaining soil structure is a concern if
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the soils are frequently worked or pastured when they
are wet,

Where the soils in this unit are drained, they are suited
to row crops, such as corn and soybeans. Winter grain
generally is not grown because it is subject to damage
by flooding in winter. These soils generally are well
suited to pasture grasses and legumes that can tolerate
wetness. Areas that are not easily drained or are fre-
quently flooded should be kept in permanent pasture or
trees.

CAPABILITY UNIT NIw—t

Only Willette muck, an organic soil that is underlain
by lacustrine clay material, 1s in this unit. This soil is
very poorly drained and is level or nearly level. It has
slow permeability in the substratum, medium to high
available water capacity, and a moderately deep root
zone. Because of its depressional position on the land-
scape, it receives runoff from adjacent areas. The seasonal
water table is high, and outlets for drainage are difficult
to obtain in some places. This soil is subject to soil blow-
ing when the surface layer is dry, and it can burn. It is
subject to subsidence when the water table is lowered.
Deficiency of trace elements is common. Maintaining
good tilth is not a management concern.

This soil is particularly adapted to row crops and spe-
clalty vegetable crops. Row crops can be grown year after
year, buf intensive management is needed to prevent
damage to the soil. Weed control is a particular concern
on this soil. Proper weed control is essential to the sue-
cessful growth of some crops.

This soil needs artificial drainage that consists of both
tile and open ditches. Lift pumps may be required be-
cause of the low-lying position of this soil. Water table
levels need to be controlled to avoid excessive drying and
subsidence.

Most of this soil is cultivated. This soil is not well
suited to permanent pasture or hay crops.

CAPABILITY UNIT IIis-1

This unit consists of nearly level or gently sloping soils
of the Ottokee and Tuscola series. These soils are mainly
on beach ridges and in the sandier sections of the county.
They are moderately well drained. They have a deep root
zone, rapld to moderate permeability, and low to high
available water capacity. The Tuscola soils are more silty
throughout the profile than are the Ottokee soils.

Droughtiness is the major limitation to use of these
soils. Soil blowing is a hazard in cultivated and open
fields. These soils have a low content of organic matier.
Crop residue and green-manure crops can be worked into
the soil to increase the organic-matter content.

The soils in this unit are suited to row crops and pas-
ture plants commonly grown in the area. They also are
suited to small grain that matures before extended pe-
riods of dryness. They are not well suited to specialty
crops unless very intensive management is used. Hay
crops do well if deep-rooted legumes are used in a le-
gume-grass mixture. Crops lack adequate moisture during
extended dry periods.

CAPABILITY UNIT IVe-1

In this unit are moderately well drained, sloping soils
of the Broughton and St. Clair series. These solls are

mainly in areas adjacent to the major streams in the
county. They have a moderately deep root zone, very slow
permeability, and medium to low available water capac-
ity. The soils are moderately eroded, and their present
surface layer is a mixture of the material originally in
the surface layer and that in the upper part of the sub-
soil.

A severe hazard of erosion is the major limitation to
use of these soils. Maintaining fertility, improving tilth,
and providing an adequate supply of organic matter are
concerns where the soils are tilled frequently. 1f the soils
are worked or pastured when wet, serious compaction and
deterioration of structure can result.

The soils in this unit are suited to most row crops, small
grain, hay, and pasture crops commonly grown in the
county. Crrop growth i1s reduced, however, because of the
erosion damage and unfavorable tilth. Keeping tillage to
a minimum in the preparation of seedbeds helps to pre-
serve soil structure. This practice also lessens surface
crusting. Intensive management should include erops that
provide good vegetative cover. Cultivated crops should be
grown only infrequently. If these soils are used for hay
and pasture, an adequate plant cover is needed to protect
the areas.

CAPABILITY UNIT VIei

This unit consists of sloping to steep, moderately well
drained soils that are mainly adjacent to the major
streams in the county. These soils are in the Broughton,
Lucas, and St. Clair series. They have a moderately deep
root zone, very slow to slow permeability, and medium to
low available water capacity. These soils are moderately
eroded.

A severe hazard of erosion is the major limitation to
use of these soils. These soils are suitable for legume-
grass meadow or pasture. If the soils are pastured when
wet, serious compaction and deterioration of structure
can result. Pasture plants do not grow well in these com-
pacted areas.

These soils are suited to all hay crops and pasture
plants commonly grown in the county. They are not
suited to row crops and specialty crops. Occasional re-
seeding to winter grain is satisfactory if tillage is kept
to a minimum.

These soils are suited to trees. They can be used for
woodland, and the trees provide protection for the water-
shed.

Estimated yields

shows, for all soils in the county, the estimated
ylelds per acre of the principal crops. The yields are the
averages of those expected over a period of several years
under two levels of management. Yields are not listed
for the following soils and land types, because they are
not suited to the crops: Broughton clay, 12 to 18 percent
slopes, moderately eroded ; Broughton clay, 18 to 25 per-
cent slopes, severely eroded ; Clay pits; Cut and fill land;
Gravel pits; Quarries: and Urban land.

Yields in columns A of table 1 are obtained under im-
proved management, and those in columns I3 are obtained
under intensive management. Under an intensive level of
management—

1. Practices are used that increase the intake of
water and the water-holding capacity of the
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soils. Excess water is disposed of by appropriate

Practices are used to help control erosion.

Suitable methods of plowing. preparing the seed-

bed, and cultivation are used.

Weeds, diseases, and insects are controlled.

Fertility is maintained at the highest level, Lime

and fertilizer are applied according to needs of

the soil and crop. The fertilizer contains trace

elements (zine, cobalt, manganese, copper, and

the like) if they are needed.

6. Crop varieties that are suited to the soil are se-
lected.

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

For an improved level of management, the farmer uses
some, but not all, of the practices listed under intensive
management, or the practices he nses are not adequate for
th?i‘ Emal[g the crops.

e yields given i [table 1] do not apply to a specific
field for any particular year, becanse thgps‘{ils vn,rypimm
glwce. to place, management practices vary from farm to

arm, and the weather varies from vear to vear.

These yields are intended only as a guide that shows
relative productivity of the soils, the response of soils to
management, and the relationship of soils to each other.
Though the general level of crop yields may change as
new methods and new erop varieties are developed, the
relationship of the soils to each other is not likely to

nge.

The estimates of vields given in [table 1] are based pri-
marily on information obtained from farmers and on ob-
servations and field trials made by the county agent and
district conservationisis of the Seil Conservation Service.
They are also based on experiments made by the Ohio
Agricultural Research and Development Center and on
fie i observations made by mambers of the soil survey
party.

ol Sl

Irrigation

Generally, Putnam Cmmtﬁ receives ample rainfall for
crop moisture requirements, but intervals commonly occur
when rainfall is less than optimum. During these dry
Eanuds supplemental irr'.i%n.t:un of crops and pasture
elps to increase crop and forage production.
he soils in Putnam County vary greatly in suitability
for irrigation. The Ottokee, Tedrow, Seward, Rimer, and
other sandy soils are very permeable but lack adequate
available water holding capacity. Irrigation of these soils
has to be more frequent than on loamy soils. From the
standpoint of permeability and available water capacity,
the soils that are best suited to irrigation include these
in the Belmore, Haney, Digby, Kibbie, Colwood, Mill-
ove, Mermill, Rawson. Genesee, and Tuscola series. The
igby, Kibbie, Colwood, Millgrove, and Mermill soils
need to be drained artificially before irrigation is at-
tempted. The finer textured silty clay loam, clay, and
silty clay soils, such as the Latty, Toledo, Nappanee, and
Paulding are poorly suited to Irrigation because perme-
ability is slow. Additional information on irrigation of
Putnam County soils is given under “Engineering Inter-
pretations.” Other useful information is available from

the local Soil and Water Conservation District and the
Ohio Cooperative Extension Agent. An adequate supply
of water is nacessaagsfor irrigation, Use of surface water
mn streams and ponds is limited in places sinee it is con-
trolled by the Ohio Department u? Natural Resources,
n:rflid riré? water rights of users downstream must be con-
side

Use of Soils for Specialized Crops

Specialized crops %mwn for commercial use are mainly
tomatoes and sugar beets that are grown under contracts
to Prmﬂf companies. Specific practices, fertilization
rates, or seeding varieties are not given for these crops in
this subsection. Such information can be obtained from
the Ohio Cooperative Extension Agent, the Soil and
Water Conservation District, or from field representa-
tives of the commercial packing and processing eom-
punies,

Sugar beets—This crop requires soils that have high
available water capacity, relatively high content of or-
ganic matter, and soil reaction between 6.5 and 7.0 pH.
Deep, dark-colored, medium-textured or moderately fine
textured soils are better suited than others. Good soil tilth
and aeration are important for producing sugar beets.

If adequately drained, the Hoytville, Lenawee, and
Colwood soils are suited. Some beets are grown on Latty
and Toledo soils, but limited soil aeration iz a manage-
ment. concern on these soils. The dark-colored soils com-
monly used for beets are very poorly drained. Systems of
surface and tile drainage have been developed that ade-
quately control surface water and wetness.

Processing companies generally avoid contracting for
sugar-beet production on sandy soils, such as Arkport,
Ottokee, and Seward. because beets grown on sands form
multiple tap roots and lack the beet shape suited to proe-
ess1ng.

Tafrwtaas.—Tuma-to&s for commercial processing are an
important crop in Putnam County. They can be grown
on a wide range of soils, but they grow best on medium-
textured to moderately fine textured, dark-colored soils
that have a deep root zone, high available water capacity,
and a high content of organic matter. Hoytville, Lena-
wee, and Toledo are some of the soils that meet the re-
quirements, :

The tomato plant roots deeFIy and is likely to be in-
jured by an excess amount of water in the soil. It be-
comes more susceptible to injury from water as the plant
approaches maturity. Surface flooding causes plant dam-
age within hours. Consequently, drainage, both sur-
face and within the soil. is essential where this erop is
grown. The dark-colored soils commonly used for toma-
toes are very poorly drained. Surface and tile drainage
have been developed to help control excessive surface
water and soil moisture. This extensive drainage system
provides good control of excess water and insures ade-
quate soil aeration, )

Vegetables—A very .small acreage of truck crops is
grown in the county. and it includes ¢ such as sweet
corn, eucumbers, and cabbage. Loamy soils that warm up
enrly in spring are suited to these crops. Well-drained
Belmore and moderately well drained Haney soils are
examples. Moisture storage capacity is limited in these
soils, %ut they are well suited to irrigation.
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Estimtsd average acre yields of principal erops under two levels of management

[ Yields in eolumns A ean he expected under the improved management now cammeonly used in the county; those in columns B ecan be
expeoted under intensive management. Absence of a yield figure means that the t.-m]p eommonly ig not grown under the management
level indicated or that the soil is not suited to the specificd crop. Soils not commonly used for crops are not listed in the table]

Corn Boyheans Wheat Onis Hay Toma-| Sugar
toes ! | beets ?
Sail
A B A B A B | A B A B B B
B, Bu. Bu By Bu, Bu Toms Toua Tertix Tons
Arkport loamy fine sand, 2 to 6 percent alopes___[ 60 84 18 25 27 41 40 66 | 23| 3 dleaceccfmana-
Belmore sandy loam, 2 4o 6§ percent slopes__ ____ fil) B8 19 25 28 ar 45 07! 24| BT [cmamac]onae- =
Belmore loam, 0 to 2 percent slopes_ 5 05 22 20 32 40 50 T2 25| 40 [.... e
Belmore loam, 2 to 6 pereentslopes___________ | 60 90 22 28 31 39 48 68 | 24| 8 |- |o-ae- =
Belmnore loam, 6 to 12 percent slopes_ __________ ]| W] S, IRy 28 a5 45 65 2.2 - T 0] O [——
Blount loam, 0 to 2 percent slopes . __________ 90| 115 | 2577735 | 32| 4! s0| 75| 28| 42|17.0| 10.0
Blount silt loam, 0 to 2 pereent slopes_ .. ... a0 115 24 40 34 42 52 &0 4.0 45| 17.0 10. 5
Blount =ilt lnam, 2 to & percent slopes__________ 85 110 24 34 an 38 458 72 2B 4.0 | 160 9.5
Blount-Del Rey silt loams, 1 to 6 percent slopes. &0 105 26 36 30 a8 Bl ) 25 4.0 | 17.0 10. O
Bono silty clay loam. oo oo oo e B8 | 122 31 42 a2 44 B3 B2 30| 46 | 24 19.7
Broughton silty clay loam, 2 to 6 percent slopes. . ah 52 15 20 21 28 a5 55 LT 30 oo femaaaa
PBroughton clay, 2 to 6 pereent slopes, moderately |
O s e e i e a0 45 14 18 20 26 a2 b2 1.7 30 |aceee I
Broughton clay, 6 to 12 percent slopes, moder-
atelyeroded_ __ .o femee e | — 20 25 a5 55 LEB| 206 |oo-——— S
Colwood 10AMm. ..o o veeecoeseccccmcmeaeceawaaaa| 95| 120 30 40 35 50 70 B5] 30| 50 |20.7| 232
Defiance silty elay loam *_ ___ . _.caooo....| 65 83 25 35 28 35 50 65 | 25 40 | coifemacaa
Del Rey loam, 0 to 2 pereent slopea. . ..... 80 104 a0 42 32 14 A5 75 27 4.4 | 185 12. 0
Del Rey silt loam, 0 to 2 percent slopes. .. _ ... 76 102 28 40 30 43 52 73| 26| 42|18 2 1.7
Del Rey silt loam, 2 to 6 percent slopes__ ... .. 75 100 28 38 28 40 50 70| 25| 41| 17.9 | 1L4
Del Rev-Fulton silt loams, 1 to 6 percent slopes . 0 a5 25 a3 27 a8 47 68} 23| 40177 10. 7
Dighy loam, 0 to 2 pereent slopes.. ... oon.. 24 114 36 48 40 48 67 82 28| 4.0 200 13. 0
Dighy loam, 2 to 6 percent slopes___ . _........ &0 108 a2 38 a6 46 G4 78| 24| 46| 10.0 | 12.5
Dighy loam, moderately shallow variant, 0 to 2
';iercnnt O o ot i i G0 B3 25 30 36 45 60 T 28] 44 . )eaann
Fulton Inam, 0 to 2 percent slopes. ______...... 62 06 28 a8 30 42 52 73| 25| 4£2(17.5| 1.4
Fulton silty clay loam, 0 to 2 pereent slopes_.... G0 93 23 a3 27 39 11} 70| 23| 40| 162 10. 4
Fulton silty clay loam, 2 to 6 percent slopes_____ L] B0 19 26 25 a7 44 66| 21 3.8 | 158 10. 0
Fulton silty clay loam, gravelly substratum, 0 to
Spercent elopes__ oo 83 bl 26 36 30 42 62 73| 25| 42175 1.0
Genesec silt loam 3____ o cvoenoceeaoooo__| 981 120 34 16 a6 47 B4 85 | 32| 50|25 145
Haney sandy loam, 2 to 6 percent slopes_ _ _____ &4 101 28 33 35 44 it 78| 20| 3B |17.5 1. 5
Haney loam, 0 to 2 pereent slopes_ ... . _______ B8 108 a2 a8 38 48 72 B2 | 2.4 4£4|18.0 13. 0
Haney loam, 2 to & percent slopes. . ... _.__.. & 105 20 A6 56 4B 70 20| 221 40| 185 12. 5
Huaskins fine sandy loam, 0 to 2 pereent slopes_ .. Th 105 32 44 34 465 il 85| 2.2 40| 19.0 12. 0
Haszking fine sandy loam, 2 o 6 pereent slopes...| 738 | 102 a0 41 a2 44 58 B2 | 21 3.8 | 180 | 1.0
Haskins loam, 0 to 2 percent slopes_ . ______.__. 70 108 a3 45 a6 48 62 B6| 24| 44 (19.5| 125
Haskins loam, 2 to 6 pereent slopes_ . _____ .. ... 7 105 a2 &2 M 45 A0 B2 24| 44185 12.0
Hoytville silty clay loam.coee oo _oa| 90 120 ar 47 15 an B7 B7 | 30| 50(20.2] 216
Hoytville clay. - - o ceecceeocseccc—caanaseaaaa| 80| 12D 35 45 1] 48 B4 85| 30| s 0(|285) 210
Kibhie loam, 0 to 2 pereent slopes. ___ ... ... BT 109 a5 45 35 46 B3 84 26 45 19.8 123
Kibbic silt loam, 0 to 2 pereent slopes._____ ... BR 111 36 16 36 47 fid 85 | 28| 46| 20.0 125
Kibhie-Del Rey silt lnams, 1 to 6 perecent slopes_ 82 105 a2 42 a2 44 58 78 | 25| 44(10.0| 120
Latty silty elay loam. .. o oo aaaa. 92 120 3 44 35 45 Lill] 83 2.8 48| 248 19.2
Latty clay_ ____..... N P T L Sy e it a0 118 32 42 a3 45 b 78 2.8 4L T|245 19.0
Lenawee 8ilt JoRM oo o v cccmeeee e emceenaoo| 102 | 130 a6 47 a8 50 67 87| 30| 50292 | 2L5
Lenawee silty elay loam . ___.......| 100 [ 130 35 45 36 48 B3 85| 30| 50285 | 2L0
Lueas silty clay loam, 2 to 6 pereent slopes___ _ . G0 &0 19 20 25 35 46 74| 20| 36| 140 93
Lucas silty clay loam, 6 to 12 percent slopes,
moderately eroded. .. o aiao-...| 60 83 15 22 20 an 13 Tl 28] 30 |accaan]emaaa-
Lucas silty elay loam, 12 to 18 percent slopes,
moderntely eroded. - e caea]emnaas sonhaian eaiass 16 26 a8 63 | L4| 26 {.coaa- L
Mermill logm. o v mcoe oo oo e .| o2 130 a7 47 38 51 T2 93| 36| 5.0 |28.5| 22.8
Mermill silty clay loam_______. 101 | 130 35 45 35 458 0% 90| 32| 50 |27.2| 220
Millgrove loam . cee oo coeoo oo e 102 | 130 36 51 42 53 74 05| 3.8 | 50| 20.7 | 232
Mi ve silty elay loam____________... 98 | 130 3 44 as 40 T0 a1 35| 50|20.0| 226
Morley silt loam, 2 to & percent slopes__ = i a2 21 31 26 a8 47 73] 2 i TR ey
Nappanee loam, O to 2 pereent slopes. o _ ... . i) a6 26 36 30 42 50 70| 25| 42 (130 1.5
Nappanee loam, 2 to f percont slopes . __ ... .. fi5 04 24 a4 25 40 48 GR| 23| 401|176 11. 2
Nappanee gilt loam, ) to 2 pereent slopes_____ _. i 06 26 a6 a0 42 50 70| 25| 42| 180 1L 5
Nappanee =ilt loam, 2 to 6 percent slopes_ . _____ 65 04 24 a4 28 40 48 68 | 23| 40| 17. 6 11 2
Nappanee silty clay loam, [ﬁu 2 percent slopes..| G5 0 22 a5 28 39 43 68 | 24| 40377 10.8
Ottokee loamy fine sand, 1 to 6 percent slopes___| 65 G 25 36 32 43 a3 74| 25| 37 e omaaa
Ottokee-Tuscola complex, 2 to 6 percent slopes__ ' 75 | 100 b U 1 a0 44 52 761 281 40117.51 10.5

Hee fostnotes al end of table.
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TanLe 1.—FEstimated average acre yields of principal erops under two levels of management— Continued

Corn ! Soybeans Wheat Oats Hay Toma-| Sugar
toes ! | beeta ?
Boil
A B A B A B A B A B B B
. y Bu. Bu, B, Bu, Bu, Bu. Bu. Hu. Tons Toma | Tona | Tome
Paulding silty clay loam______________________ 70 | 100 o6 38 a0 20 a8 8| 28] L0l
Pouldimg elay 65 G0 25 38 29 a8 38 58| 25| 40 |eooons|ooeo..
Pewamo silty clay loam_____ ... ___________ 92 | 130 a3 42 34 45 G2 82| 30| 6.0|28.0/| 20.5
Rawson loam, 0 to 2 percent slopes_ ... _______ 87 | 109 an a8 a9 47 62 87| 2.4 48| 18.5| 12.7
Rawson loam, 2 to § percent slopes. __ _________ 85 | 108 an 38 EL] 46 60 85| 2.4 | 47183 | 125
Rawson loam, 6 to 12 pereent slopes, moderately
droied. e el 80 100 25 33 36 14 it 82 2.2 4.5 [ 17.56 11. &
Rimer loamy fins sand, 0 to 2 peroent slopes____ 7o 95 24 36 23 38 43 721 21 ) 8.7 (142 10.%
Rimer loamy fine sand, 2 to 6 percent slopes.__.| 70 95 22| 34 22 36 41 89 | 20| 8.8 |[aecaaifeeio.a
Roselms silt loam, 0 to 2 percent slopes.__._____ 42 62 20 29 24 32 a7 63 1.8 3.8 Joeemea)omcnnn
Roselms silt loam, 2 to 6 parcent slopes_________| 30| 58 18| 26| 23| 30| 35| er| 17| 32| .
Hoselms silty clay loam, 0 to 2 pereent slopes___| 41 60 20 28 24 az a7 63| L8| 84 |-coaaae
Rosalms silty elay loam, 2 to 6 percent slopes. .. 38 57 18 25 23 30 35 i3l 1.7 i T ] IO
8t. Clair loam, 2 to 6 percent slopes____________| &0 92 21 31 26 38 47 72| 22] 3.8 |ece-.- e
8t. Clair silt loam, 2 to 6 percent slopes._______| 60 an 21 30 26 38 47 72| 23| B8 |emeeeeeee-
Bt. Clair silt loam, 6 to 12 percent slopes, moder-
ataly eraded. . __ ... 55 Bl 17 24 22 33 42 67 1.8 - e i RS e
8t. Clair silt loam, 12 to 18 pereent slopes, moder-
atelyeroded__._ ... _____ _____________ L. oL i i g e i e RTINS Cmene
Seward loamy fine sand, 0 10 2 percent glopes_ . 60 88 25 a5 28 40 45 3| 24| 3.6 10.0 o 2
Seward loamy fine sand, 2 to 6 percent slopes___| 60 85 22 33 26 37 42 W 24 32 . | _____
Shinrock silt loam, 2 to @ percent slopes________| 70 a8 25 a7 30 44 52 78| 25| 42 |17.2| 1L
Shinrock silt loam, 6 to 12 percent slopes, moder-
atelyeroded_.______________________ Liti] 88 22 30 25 35 45 70 pr T8 B I Y T [
Shoals silt loam ¥ ________________"""""TTU 85 110 a2 43 an 40 it 6 2.8 4.6 | 16.0 12. 0
Shoale silt loam, moderately shallow variant__ 60 80 20 ao 25 a0 45 80 | L8| 30 |
Bloan silty elay loam2____"_________ " 7° &7 122 30 1 a2 45 63 88 2.5 50240 19. 5
Tedrow loamy fine sand, 0 to 3 pereent slopes. . it 86 22 a2 24 kil 45 72 2.1 34| 10.2 0.5
Toledo silty clay loam. . _____________. X an 124 34 44 34 46 fifi 86 ) 3.2| 4.8 27.0| 20.5
Toledo silty elay_____ . .. ___ . _ = 88 122 31 42 32 44 i3 B2 30 4.6 | 26.0 | 19.7
Tuscola lnam, 2 to 6 percent glopes. __.._______ | 85| 110 24 as 29 44 60 7| 3.1 44|185| 11.8
Tuseola-Shinrock complex, 2 to B percent slopes. 75 105 25 a8 a0 44 &0 Y81 2.8, 43 [17.8| 11.5
Vaughnsville loam, 2 to 6 percent slopes________ 82| 1o 30 a8 a6 44 G4 5| 2.4 42[/18.0( 12.0
Wabashagilty clays_.__________  _—_ 7" B4 116 28 40 30 42 a6 81 2.4 4.5 | 22,5 16. 5
Wabasha silty clay loam, moderately shallow
e 1T R T e e e R e 65 a0 25 a2 28 35 45 70 2.0 L A el
Wauseon fine sandy loam__....____.__________| 100 | 128 a2 18 35 449 4 B8 | 3.4 | 50| 250/ 10.5
Willede muek .. ___________________ 75 115 30 40 e RSt ) SRR e N SRS, 3 [ A IRt s
! Only above-average mansgement is considered profitable; soils not rated if vield is less than 10 tons.
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nly above-average management is considered profitable; soils not rated if yield is less than 9 tons.

! Soils subject to fooding, but yields given are for areas where flooding is nof & hazard or is controlled.

Woodland *

When the first settlers arrived in what is now Putnam
County, the area was nearly covered with trees consisting
mainly of hardwoods. After a century and a half of
farming, only about 19,000 acres, or 6 percent of the
county, remains as woodland.

The wooded areas are small, widely scattered woodlots.
These woodlots have deteriorated in quality becaunse the
best trees have been cut and those of lower quality left for
future growth,

Income from the sale of wood products is small, com-
pared to that from the sale of other farm products. Some
red oak, white oak, and black walnut logs of good quality
are still cut from the better managed tracts, sl.mi| these
bring a good return when sold. Also, farm woodlots are

*A. N. Quas, woodland conservationist, Soil Conservation Serv-
fee, assisted in preparing this subsection.

still-a source of wood for the fireplace, rough construec-
tion lumber, and edible nuts. The demand for fireplace
wood and for clear. high-quality logs has increased,
which offers an opportunity for improving the composi-
tion and quality of stands of white ash, white and red
oaks, basswood, and black walnut through planting and
good management of the existing woodland. )

Besides adding to farm income, woodland provides
esthetic benefits that cannot be measured in monetary
terms. Trees add natural beauty to the landscape, an
they provide better environment for people. These bene-
fits contribute to the well-being and enjoyment of all the
people who frequent the county, as well as to those who
live there,

Wooded areas are becoming increasingly more impor-
tant for recreational purposes. As the population of the
county increases, the need increases for more wooded
areas to provide space for camping, hiking, and hunting.
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The landscape in Putnam County can be improved if
programs are implemented to plant trees that are adapted
to the various kinds of soil. Each of the soils in the county
is suited to certain species. The steep or eroded soils de-
pend particularly on a woodland-type of permanent
cover. Many abandoned open areas would benefit from
a transitional crop of conifer trees that improve the soil
and the site. In time these sites would support hardwoods
of high value similar to those of the original woodland.

Because most of these soils are valuable for crops and
are not used extensively for trees, local data about poten-
tial productivity of Putnam County soils in terms of
board feet per acre is limited. Studies of site index, how-
ever, and correlations with potential yield in board feet
per acre have been made on identical and on similar soils
in nearby counties. This information and other limita-
tions of these soils for woodland management are in the
Technical Guide in the local Soil Conservation Service
office.

On several farms in this county, windbreaks are
planted to protect the farmstead from winds in winter
and early in spring [_ﬁ_@T] These windbreaks also add
beauty to the landscape. To the leeward a windbreak is
effective for a distance of 10 to 15 times its height.

Evergreens are suitable for planting in windbreaks,
and they are more effective in winter than deciduous
trees. Norway spruce. Austrian pine, white pine, and
arborvitae grow well on most of the soils in this county.

s &

SURVEY

General forest management information is also avail-
able in the county from the county agricultural extension
agent, the State service forester, the Agricultural Stabili-
zation and Conservation Service, and the Soil Conserva-
tion Service.

Wildlife

The welfare of a wildlife species depends largely on
the amount and distribution of food, shelter, and water.
If any of these elements is missing, inadequate, or in-
accessible, the species is absent or scarce. The kinds of
wildlife that live in a given area and the number of each
kind are closely related to land use, to the resulting kinds
and patterns of vegetation, and to the supply and distri-
bution of water. These, in turn, are generally related to
the kinds of soils.

Habitat for wildlife normally can be created or im-
proved by planting suitable vegetation, by properly man-
aging the existing plant cover, by fostering the natural
establishment of desirable plants, or by using a combina-
tion of these measures.

This subsection rates the soils of Putnam County ac-
cording to their suitability for eight elements of wildlife
habitat and for three classes of wildlife. Then, it ex-
plains the ratings and explains the elements and the
classes of wildlife.

Figure 2—Windbreak planted on Hoytville silty clay loam to protect pond and farm buildings.
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The suitability ratings in this subsection can be used
as an aid in—

1. Planning the broad use of parks, refuges, na-
ture-study areas. and other recreational develop-
ments for wildlife,

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

8. Determining the relative intensity of manage-
ment needed for individual habitat elements.

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

5. Determining areas that are suitable for acquisi-
tion for use by wildlife.

lists the soils in the county and rates their suit-

ability for eight elements of wildlife habitat and for
three classes, or groups, of wildlife. The ratings used are
good, fair, poor, and very poor.
. On soils rated good habitat generally is easily created,
improved, or maintained. There are few or no soil Yimits-
t1ons in habitat management, and satisfactory results are
well assured,

On soils rated fair, habitat usually can be created, im-

proved or maintained, but the soils have moderate limita-
tions that affect the creation, improvement, or mainte-
nance of the habitat. A moderate intensity of manage-
ment and fairly frequent attention may be required to
assure satisfactory results.
. On soils rated poor, habitat can usually be created,
improved, or maintained; but there are rather severs soil
limitations, Habitat management may be difficult, expen-
sive, and require intensive effort. Satisfactory results are
questionable.

On soils rated very poor, it is impractical to create, im-
proye, or maintain habitat because of the very severe soil
limitations. Unsatisfactory results are probable.

Not considered in the ratings are artificial drainage of
the soil, land use, the location of a soil in relation to other
solls, and the mobility of wildlife.

Each soil is rated i according to its suitability
for various kinds of plants and other elements that make
up wildlife habitat (7).? These are discussed in the fol-
lowing paragraphs.

Grain and seed crops—These crops include corn, sor-
ghum, wheat, barley, oats, millet, buckwheat, cowpeas,
and other annual plants commonly grown for grain or
for seed. The major soil properties affecting this habitat
element are effective rooting depth, available water ca-
pacity, natural drainage, slope, surface stoniness, hazard
of flooding, and texture of the surface layer and subsoil.

Grasses and legumes—Making up this group are do-
mestic perennial grasses and herbaceous legumes that are
established by planting and furnish wildlife cover and
food. Among the plants are bluegrass, fescue, brome,
timothy, orchardgrass, reed canarygrass, clover, and al-
falfa. The major soil properties affecting this habitat
element are effective rooting depth, available water ca-
pacity, natural drainage, slope, surface stoniness, hazard
of flooding, and texture of the surface layer and subsoil.

Wild herbaceous wupland plants—In this group are
native or introduced perennial grasses and weeds that

*Ytalic numbers in parentheses refer to Literature Cited, p. 111.

generally are established naturally. They inelude blue-
stem, quackgrass, panicgrass, goldenrod, wild carrot,
nightshade, and dandelion. They provide food and cover
principally to upland forms of wildlife. The major soil
properties aflecting this habitat element are effective
rooting depth, available water capacity, natural drainage,
surface stoniness, hazard of flooding or ponding, and tex-
ture of the surface layver and subsoil.

Hardwood woody plants—These plants are nonconi-
ferous trees, shrubs, and woody vines that produce nuts
or other fruits, buds, catkins, twigs, or foliage that wild-
life eat. They generally are established naturally but may
be planted. Among the native kinds are oak, cherry,
maple, poplar, apple, hawthorn, dogwood, persimmon,
sumac, sassafras, hazelnut, black walnut, hickory, sweet-
gum, bayberry, blueberry, huckleberry, blackhaw, vi-
burnum, grape, and briers. The major soil properties
affecting this habitat element are effective rooting depth,
avallable water capacity, natural drainage, and surface
stoniness or rockiness.

Also in this group are several varieties of fruiting
shrubs that are raised commercially for planting. Au-
tumn-olive, Amur honeysuckle, Tatarian honevsuckle,
crabapple, multiflora rose, highbush cranberry, and silky
cornel dogwood are some of the shrubs that generally are
available and can be planted on soils that are rated well
suited. Hardwoods that are not available commercially
can commonly be transplanted successfully,

Coniferous woody plants—This element consists of
cone-bearing evergreen trees and shrubs that are used by
wildlife primarily as cover, though they also provide
browse and seeds or fruit-like cones. Among them are
Norway spruce, Virginia pine, loblolly pine, shortleaf
pine, pond pine, Scotch pine, redcedar, and Atlantie
whitecedar. Generally, the plants are established natur-
ally in areas where cover of weeds and sod is thin. but
they can also be planted. The major soil properties affect-
ing this habitat 2lement are effective rooting depth. avail-
able water capacity, natural drainage, surface stoniness
or rockiness, and texture of the surface layer and subsoil.
Well-suited soils are those on which plants grow slowly
and delay closing the canopy. Tt is important that
branches be maintained close to the ground so that food
and cover are readily available to rabbits, pheasant, and
other smal! animals. Tf the trees quickly form a dense
canopy that shuts out the light, the lower branches die.

On soils poorly suited to conifers for wildlife habitat,
widely spaced conifers can quickly, but only temporarily,
produce the desired growth. Maintaining these plants is
difficult because the soils are well suited to hardwood
plants. Unless the stand is carefully managed, hardwoods
invade and commonly overtop the conifers. )

Wetlond food and cover plants-—~Making up this group
are wild, herbaceous, annual, and perennial plants that
grow on moist to wet sites, exclusive of submerged or
floating aquatics. They produce food and cover that are
extensively used, mainly by wetland forms of wildlife.
They include smartweed, wild millet, bulrush, sedges,
barnyard grass, pondweed, duckweed, duckmillet, arrow-
arum, pickerelweed, waterwillow, wetland grasses, wild-
rice, and cattails. The major soil properties affecting this
habitat element are natural drainage, surface stoniness,
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Suitability of soils for elements of wildlife habitat and for kinds of wildlife

[Seils rated 1 are good; 2, fair; 3, poor; and 4, very poor]

Elements of wildlife habitat

Kinds of wildlife

Wild Wet- Shal-
Soil series and map symbols Grain | Grasses | herba- | Hard- | Conif- land low- Exca-
and and ceous wood 2rous food water vated | Open- | Wood- | Wet-
seed |legumes| upland | woody | woody and devel- | ponds land land tand
crops plants | plants | plants | cover op-
: plants | ments
Arkport: ArB_______._._.__.. 3 2 2 3 1 4 4 4 2 3 4
Belmore:
BIB, BmA, BmB_.__________ 1 1 1 1 3 4 4 4 1 1 4
BmC e e oo 2 1 1 1 3 4 4 4 1 1 4
Blount:
BnA, BoA_ _____________.___ 2 2 1 1 3 2 2 2 1 2 2
BoB, BrB_ __ . ____. 2 2 1 1 3 3 3 3 1 2 3
For Del Rey part of BrB,
see Del Rey series.
Bono: Bs_ e 4 3 3 1 1 3 1 1 3 1 2
Broughton:
BtB, BuB2, BuC2_______... 2 2 2 1 3 4 4 4 2 2 4
BuD2, BuE3 o ___ 3 2 2 1 3 4 4 4 2 2 4
Clay pits: Cp.
Too variable to be rated.
Colwood: Cwo_____ . 4 3 3 1 1 1 1 2 3 1 1
Cut and fill land: Cx.
Too variable to be rated.
Defiance: Df___ - 2 2 2 1 3 2 2 2 2 2 2
Del Rey:
Dgh, DIA _ o 2 2 1 1 3 2 2 2 1 2 2
DIB, DmB___ _... e m 2 2 1 1 3 3 3 3 1 2 3
For Fulton part of DmB,
see Fulton series.
Dighy
nA . 2 2 1 1 3 2 2 2 1 2 2
[T = I 2 2 1 1 3 3 3 3 1 2 3
Digby, moderately shallow vari-
ant: DoA_ _ oo ___ 2 2 1 1 3 2 2 4 1 2 2
Fulton:
FtA, FuA_________________ 2 2 2 1 3 3 2 2 2 2 4
FuB e 2 2 2 1 3 3 3 3 2 2 2
FvA _ .. R 2 2 2 1 3 3 2 2 2 2 2
Genesee: Gn_______.__._______ 1 1 1 1 3 4 4 4 1 1 4
Gravel pits: Gp.
Too variable to be rated.
Haney:
HaB, HdB_ . ___- - 1 1 1 2 3 4 4 4 1 2 4
HdA e 1 1 1 2 3 3 3 4 1 2 3
Hagkins:
HkA, HnA_ . 2 2 1 1 3 2 2 2 i 2 2
HkB, HnB_ . _____ 2 2 1 1 3 3 3 3 1 2 3
Hoytville: Ho, Hv____________ 4 3 3 1 1 3 1 1 3 1 2
Kibbie: KbA, KsA, KtBo______ 2 2 1 1 3 2 2 2 1 2 2
For Del Rey part of KtB, see
Del Rey series.
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TarLe 2.—Suitability of soils for elements of wildlife habitat and for kinds of wildlife—Continued
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FElements of wildlife habitat

Kinds of wildlife

wild Wet- Shal-
Soil series and map symhels Grain | Grasses | herba- | Hard- | Conif- land low- Exca-
and and cequs wood erous food water | vated Open- | Wood- | Wet-
seed |legumes| upland [ woody | woody and devel- | ponds land land land
crops plants | plants | plants cOVer op-
: plants | ments
Latty: La, Le._ o ..._- 4 3 3 1 ! 1 1 3 1 2
Lenawee: Ln, Lsoo o _______. 4 3 3 1 1 3 1 1 3 1 2
Luc
LwB, LwC2_ o ____. 2 2 2 1 3 4 4 4 2 2 4
LwD2. . ____. 3 2 2 1 3 4 4 4 2 2 4
Mermill: Md, Me______.___ .- 4 3 3 1 1 1 1 1 3 1 1
Miligrove: Mf, Mg ___._______ 4 3 3 1 1 1 1 1 3 1 1
Morley: MrB .o ___ 1 2 2 1 3 4 4 4 1 2 4
Nappanee:
MaA, NpA, NtA____.______ 2 2 2 1 3 3 2 2 2 2 2
NaB, NpBo_ o ______ 2 2 2 1 3 3 3 4 2 2 3
Oftokee: OkB,OtB_._____._.___ 3 2 2 3 3 4 4 4 2 2 4
For Tuscola part of OtB, see
Tuseola series.
Paulding: Pa, Pd__._._ e 4 3 3 1 3 3 1 1 3 3 2
Pewamo: P e 4 3 3 1 3 3 1 1 3 3 2
Quarries: Qu.
Too variable to be rated.
Rawson:
RmA_ - 4 1 1 1 3 3 3 3 1 1 3
RmB____ . __._.._ P, 1 1 1 1 3 3 4 4 1 1 4
RmC2. o __ 2 1 1 1 3 4 4 4 1 1 4
Rimer:
RnA__ . __ 3 2 2 2 3 2 2 2 2 2 2
2 = 3 2 2 2 3 3 3 3 2 2 3
Roselms:
RoA, ReA________________. 2 2 2 1 3 3 2 2 2 2 2
RoB, RsB. .. _. 2 2 2 1 3 3 3 3 2 2 3
8t. Clair:
SaB, SeB_ ... 2 2 2 1 3 4 4 4 2 2 4
SeC2 i 2 2 2 1 3 4 4 4 2 2 4
SeD2 o o_. 3 2 2 1 3 4 4 4 2 2 4
Seward:
SdA_ . - 3 2 2 3 3 2 2 2 2 2 2
SdB_ oo 3 2 2 3 3 3 3 3 2 2 2
Shinrock:
SFB_ e 1 1 1 1 3 3 4 3 1 1 4
SfC e 2 1 1 1 3 4 4 4 1 1 4
Shoals: Sh__________ . _____ 2 2 2 1 3 2 2 2 2 2
Shoals, moderately shallow var-
iant! SKuo oo oo oo 2 2 2 1 3 2 2 4 2 2 2
Sloan: S0 o oo 4 3 3 1 3 1 2 4 3 3 2
Tedrow: TdA____ ... 3 2 2 3 3 2 2 2 2 2 2
Toledo: To, Thoomaoooe o 4 3 3 1 3 3 1 1 3 3 2




20

S0IL BURVEY

TaBLE 2.—Suitability of soils for elements of wildlife habitat and for kinds of wildlife—Continued

Elements of wildlife habitat Kinds of wildlife
wild Wet- Shal-
Soil series and map symbals Grain | Grasses | herba- .| Hard- | Conif- land low- Exca-
and and ceous wood erous food water vated Open- | Wood- | Wet-
seed [legumes | upland | woody | woody and devel- | ponds land land |'land
Crops plants | plants | plants cover ap-
plants | ments
Tuscola: TuB, TwB__.________ 1 1 1 1 3 4 4 4 1 1 4
For Shinrock part of TwB,
see Shinrock series.
Urban land: Ur.
Too variable to be rated.
Vaughnsville: VaB____________ 1 1 1 1 3 4 4 1 1 4
Wabasha: Wa________________ 4 3 3 1 3 3 2 3 3
Wabasha, moderately shallow
variant: Wh________________ 4 3 3 1 3 3 2 4 3 3 3
Wauseon: Wi ________________ 4 3 3 2 2 1 1 1 3 3 1
Willette: Wm.____.___________ 4 3 3 1 3 2 1 1 3 A 1

frequency of flooding or ponding, slope, and texture of
the surface layer and subsoil.

Shallow-water developments—These are impound-
ments or excavations that provide areas of shallow water,
generally not exceeding b feet in depth, near food and
cover for wetland wildlife. Examples of such develop-
ments are shallow dugouts, level ditches, blasted potholes,
and devices that keep the water 6 to 24 inches deep in
marshes. The major soil properties affecting this habitat
element are depth to bedrock, natural drainage, slope,
hazard of flooding, and surface stoniness.

Eaecavated ponds~—FExcavated ponds are dug-out areas
that generally receive their water from a permanently
high water table rather than from runoff. They provide
water for many kinds of wildlife, particularly for migra-
tory or overwintering waterfowl. The major soil proper-
ties affecting this habitat element are depth to bedrock,
natural drainage, surface stoniness, slope, and hazard of
flooding.

Farm ponds of the impounded type are not considered
in this habitat element; however. they can be important
for recreational activities. including fishing, and also as
a source of water for wildlife. If stocked with fish, such
tmpoundments should be at least 6 feet deep over a large
part of the area.

The three classes of wildlife rated in table 2 are briefly
described in the following paragraphs.

Open-land wildlife—Examples of open-land wildlife
are quail, pheasant, meadowlark, field sparrow, dove, cot-
tontail rabbit, red fox, and woodchuck. These birds and
mammals normally make their homes in areas of crop-
land, pasture, meadow, and lawns and in areas over-
grown with grasses, herbs, and shrubs.

Woodlond wildlife.—Among the birds and mammals

that prefer woodland are ruffed grouse, woodcock, thrush,
vireo, scarlet tanager, gray and red squirrels, gray fox,
white-tailed deer, raccoon, and wild turkey. These birds
and mammals cbtain food and cover in stands of hard-
woods, coniferous trees, shrubs, or a mixture of these
plants.

Wetland wildlife—Duck, geese, ratls, heron, shore
birds, and muskrat are familiar examples of birds and
mammals that normally make their homes in wet areas,
such as ponds, marshes, and swamps.

Each rating under “Kinds of wildlife” in table 2 is
based on the ratings listed for the habitat elements in the
first part of the table. For open-land wildlife the rating
is based on the ratings shown for grain and seed crops,
grasses and legumes, wild herbaceous upland plants,
hardwood plants, and coniferous woody plants. The rat-
ing for woodland wildlife 1s based on the ratings listed
for grasses and legumes, wild herbaceous upland plants,
hardwood woody plants, and coniferous woody plants.
For wetland wildlife the rating is based on the ratings
shown for wetland food and cover plants, shallow-water
developments, and excavated ponds.

Engineering Uses of the Soils *

During a soil survey, considerable detailed information
is catalogued about the properties of soils in the survey
area, and their relation to the overall landscape. When
properly interpreted, much of this information is useful
to agricultural and civil engineers and to others whose
work involves the use of soil mechanics or soil engineer-

® This subsection was reviewed by LrLoyp GILLoGLY, construction
engineer, 8oil Conservation Service, Columbus, Ohio, and by KEITH
RoweE, civil engineer, Soil Conservation Service, Defiance, Ohio.
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ing data. This section has been prepared specifically for
the purpose of interpreting the characteristics of the
soils of the county for soil engineering uses. Some soil
properties are of special interest to engineers because they
affect the construction and maintenance of roads, air-
ports, pipelines, building foundations, facilities for water
storage, erosion control structures, drainage systems, and
sewage disposal systems. The properties important to the
engineer include permeability, compaction characteristics,
soll drainage, shrink-swell characteristics, grain-size dis-
tribution, plasticity, and reaction. Depth to water table,
depth to bedrock, and soil slope are also important.
Information in this survey can be used to—

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

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

3. Make preliminary evaluations of soil and ground
conditions that will aid in selecting locations for
highways, airports, pipelines, and cables and as-
sist in planning detailed investigations at the
selected locations.

4. Tocate probable sources of gravel and other ma-
terial used in construction.

5. Correlate performance of engineering structures
with soil mapping units and thus develop infor-
mation for overall planning that will be useful
in designing and maintaining the structures.

6. Determine the suitability of soil mapping umits
for cross-country movement of vehicles and con-
struction equipment.

7. Supplement the information obtained from other
published maps and reports and aerial photo-
graphs for the purpose of making maps and re-
ports that can be readily used by engineers,

8. Develop other preliminary estimates for con-
struction purposes pertinent to the particular
area.

With the use of the soil map for identification of soil

areas, the engineering interpretations reported in tables
and[5 [can be useful for many purposes. It should be
emphasized, however, that these interpretations do not
eliminate the need for sampling and festing at the site
of specific engineering works, particularly where heavy
loads are to be supported and where the excavations are
deeper than the depths of layers here reported. But even
in these situations, the soil map is useful for planning
more detailed field investigations and for suggesting the
kinds of problems that may be expected.

Some of the terms used by the soil scientists may be
unfamiliar to the engineer, and some words, for example,
sand, silt, clay, topsoil, subsoil, solum, and soil type, may
have special meanings in soil science. These and other
terms are defined in the Glossary at the back of this
survey.

Engineering classification systems

Two systems of classifying soils are in general use
among engineers. Most highway engincers classify soil
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materials according to the system approved by the Amer-
ican Association of State Highway Officials (AASHO)
(2). This system is based on grain-size gradation, liquid
[imit, plasticity index, and field performance of soils used
in constructing highways. In the AASIIO system, soil
materials are classified in seven principal groups. These
groups range from A-1, which consists of gravelly soils
having high bearing strength, to A-7, which consists of
clayey soils having low strength when wet (the poorest
soils for subgrade). Within each group, the relative engi-
neering value of a soil is indicated by group index num-
bers that range from 0 for the best material to 20 for the
poorest. The group index number is given in parentheses
after the soil group symbol, for example, A-7-5(17) in

Many engineers use the Unified soil classification (73).
In this system the soils are identified according to tex-
ture and plasticity and are grouped according to their
performance as materials for engineering construction.
Soil materials are identified as coarse grained (eight
classes), fine grained (six classes), and highly organic.

Engineering test data

For engineering purposes, samples from nine modal
profiles representing some of the principal soil series in
Putnam County were tested in accordance with standard
procedures. Only representative layers of each soll were
tested. The results of these tests are given in table 3. The
engineering classifications in this table are hased on data
obtained by mechanical analyses and tests for the liquid

limi e plasticity index.

%ﬁh&lw gives moisture-density data from the
standard compaction tests. If a soil material is compacted
at successively higher moisture content, and the com-
pactive effort remains constant, the density of the com-
pacted material increases until the optimum moisture
content is reached. After that, the density decreases as
the moisture content increases. The highest dry density
obtained in the compaction test is termed maximum dry
density, and the corresponding moisture content is the
optimum motsture. Moisture-density data are important
in earthwork because, as a rule, soil is most stable within
the compacted profile if it is compacted to about the
maximum dry density when it is at approximately the
optimum moisture content. The plastic limit is the mois-
ture confent, sxpressed as a percentage of the ovendry
weight of the soil, at which the soil material passes from
a semisolid to a plastic state. The liquid limit is the mois-
ture content at which the material passes from a plastic to
2 liquid state. The plasticity index is the numerical differ-
ence between the liquid limit and the plastic limit. It in-
dicates the range of moisture content within which the
soil material is plastic. Some silty and sandy soils are non-
plastic; that is, they do not become plastic at any moisture
content, o

The tests for liquid limit and plastic limit measure the
effect of water on the consistence of the soil material. As
the moisture content of a clayey soil increases from a
very dry state, the material changes from a semisolid to a
plastic state. As the moisture content is further mf:rea.sed,
the material changes from a plastic state to a liquid.
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Engineering

[Tests performed by the Soil Physical Studies Laboratory, Ohio State University, Columbus, Ohio, in accordance with standard procedures

Moisture-density ¢
Soil name and location Parent material Report Depth
No. Maximum | Optimum
. dry density| moisture
De! Rey silt Joam: In. Lb. per cu. ft. Pd.

Blanchard Township SE}.iSW}é see. 32, T, 1 N, R. 8 E. | Lacustrine clay. 19293 0-9 |l
Laboratory No. PT-3 19294 920 | e
19295 2030 | e

19296 30-38 | |eeea

19297 3848 |- |-

19298 4850 |o e

19299 5668 || eaooo

19300 6880 | |-
Fulton silty clay loam:

Greensburg Township, SEXNE!isec. 24, T. 1 N., R. 6 E. | Lacustrine clay. 18710 07 oo
Taboratory No. PT-26. 18711 7-9 103 22
18712 9-15 99 22
18713 15-25 104 19
18714 2529 | __
18715 29-60 104 20

Hoytville clay:
Van Buren Townshlp NEHSWiisee. 20, T.2 N, R. 8 E. | Clay glacial till. 18328 0-8 | |eao.
Laboratory No. —24, 18329 815 | | C
18330 16-24 4| ______
18331 24-82 | |eooo___.
18332 32-53 | |-
18333 53-T0 || __
Monterey Township, NENW;sec. 36, T. 1 8., R. 4 E. | Clay glacial $ill. 18006 0-8 | oo
Laboratory No. PT-22, 18007 b2 I O F
18008 17-24 || __
18009 24-35 | |aeo
18010 3544 |___ ..
18011 44-60 ||
18012 60-70 |o o |eo__

Nappanee gilt loam:

Van Buren Township, NE4SEY sec. 20, T. 2N, R. 8 E. | Clay glacial till, 18334 0-8 | oo
Laboratory No. PT-25. 18335 8-18 | o |eoo-
18336 18-26 | . |eooooooo
18337 26-34 |- |l
18338 3448 | |-
18339 4860 |- ol
18340 60-77 |- |-
18341 TI-96 ||
Monterey Township, SWHN W4 sec. 36, T. 1 5., R. 4 E. | Clay glacial till. 18000 08 | femeocacaas
Laboratory No. PT-21. 18001 8-11 | R
18002 11-19 ||
18003 19-29 | |-
18004 29-34 | _ |-
18005 3460 |- .|

Paulding clay:
Palmer Township, SW4ESWY sec. 31, T. 2 N, R. 6 E. | Lacustrine clay. 17990 04 | |-
Laboratory No. PT-19. 17091 4-8 e
17992 814 |_ |
17993 14-20 §oooo oo s
17994 20-26 |- oo oo
17995 2632 | |-
17996 B2-38 | oo |emmeciman
17997 3844 | _ |
17998 44-60 | |eomoo-
17999 6070 |- oo

Roselms clay:
Greensburg Township, SWYHSWY sec. 32, T. 1 N, B. 6 | Lacustrine clay. 18244 0-7 oo
E. Laboratory No. PT-20. 18245 T=13 |o oo
18246 1339 |oo e
18247 19-24 | |eemoo-
18248 24-30 |- oo|ecomeoo -
18249 3047 [l __

See footnntes at end of table.
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adopted by the American Association of State Highway Officials (AASHO). Absence of an entry indicates that no determination was made]}

Mechanical analysis 2 Classificeation
Liquid Plasticity Percentage passing sieve—
limit index Percentage
smaller than AASHO 3 Unified ¢
No. 10 No. 40 No. 200 0.005 mm.
(2.0 mm.) (0.42 mun.) (0.074 mm.)
Pet.

_____________________________ 100 091 70 29 | e e

40 16 100 95 79 46 | A-6 (1i1) ML-CL
_____________________________ 100 93 76 A8 | |e e

48 19 | e e e[ [ PR R

38 5 o e e ] e | e

34 12 100 93 82 43 | A-6 (9) L

a8 8 100 92 81 43 | A-4 (9) MIL~CL
_____________________________ 100 91 78 1 S SR DUy

43 13 100 97 93 52 | A-7-6 (10} ML
_____________________________ 100 97 94 B | e —emmmmmmm

47 21 100 99 97 61 | A-7-6 (14) ML-CL

51 24 100 99 98 81 | A-7-6 {(16) MH-CH
_____________________________ 100 99 98 62 | e
_____________________________ 100 99 99 65 | e
_____________________________ 1060 96 84 Yo I R [
_____________________________ 100 96 86 55 oo | me e

55 24 100 87 56 55 | A-7-5 (10) MH-CH

57 26 100 95 36 57 | A-7-5 (11) MH-CH

55 25 100 95 87 59 | A-7-5 (17) MH-CH

42 15 100 94 85 55 | A-7-6 (10) ML-CL
............................. 100 (5 ® )

54 22 100 (&) U] Eﬁ) A-7-5 MH
_____________________________ 100 ®) () ) SRS PRIUPP FEVI IR

55 26 100 (5) ) (®) A-7-6 MB-CH

57 28 100 (%) () * A=7-6 CH-MH

53 25 100 (5) (%) ® A-T7-6 CH-MH

45 18 100 (%) (%) ® A-7-6 CL-ML
_____________________________ 100 93 77 85 |o oo am e

62 28 100 97 89 58 | A-7-5 (19) MH

54 23 100 94 85 55 | A-7-5 (16) MH-CH
_____________________________ 100 a5 85 53 |oc e -

43 18 100 93 84 52 | A-7-6 (12) MI1-CL
_____________________________ 100 94 84 159 T IO IPIRIPON [

40 15 100 92 83 52 | A-6 (10) MI-CL

43 17 100 93 83 53 | A-7-6 (11) ML-CL
_____________________________ 100 (%) (5} * SRSV SRR,

26 11 100 Q] (5) Q] A6 CIL-ML

55 24 100 (8) (*) (%) A-7-5 CH-MH
_____________________________ 100 (%) {5) (%) e | b e

45 16 100 (%) () (5) A-7-6 ML

43 17 100 () {8} (%) A-T7-6 CL-ML
_____________________________ 100 {5} (= (5) e |-

66 24 100 Q] (%) () A-7-5 MH
_____________________________ 100 {5) (%) (") e

67 28 100 5 ] (5) A-7-5 MH

64 27 100 %) (%) ® A-7-5 MH
_____________________________ 100 5 ® ) |

68 35 100 (%) (%) ® A-7-5 CH-MH
............................. 100 (% (%) ®) U VPIUIEpINY FPR R U

57 28 100 (&) (5) ® A-7-6 CH-MH

50 21 100 Q) (%) ® A-7-6 CH-MH

44 16 100 92 75 55 | A~7-6 (11) ML-CL
_____________________________ 100 93 79 414 SRt F R

67 33 100 94 84 72 | A-7-5(20) MH-CH

65 30 100 97 a0 76 | A-7-5 (20) MH

60 29 100 98 93 82 | A-T-5 (20) MH-CH

60 28 100 98 95 85 | A-7-5 (19) MH-CH
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TaBLE 3.—FEngineering

Moisture-density 1
Boil name and location Parent material Report Depth
I\Fo. Maxirnum | Optimum
dry density| moisture
In. Lb. per cu. ft, Pet.
Toledo silty elay:

Blanchard Township, NWXNW4 sec. 19, T. 1 N., R. | Lacustrine clay, 18716 0-8 || _.
8 E. Laboratory No. PT-27. 18717 8-16 97 22
18718 16-26 99 23
18719 2639 |- |eo_._

18720 39-55 104 19

18721 55-80 100 21

! Based on AASHO Designation T 99, Methed A (2),

? Mechanical analyses according to the AASHO Designation T 88, Results by this procedure frequently may differ somewhat from
results that would have been obtained by the soil survey procedure of the Soil Conservation Service (SCS). In the AASHO procedure, the
fine material is analyzed by the hydrometer method and the various grain-size fractions are calculated on the basis of all the material,
including that coarser than 2 millimeters in diameter. In the 8C8 soil survey procedure, the fine material is analyzed by the pipette method

TaBLE 4.1—Estimaied soil

[An asterisk in the first column indieates that at least one mapping unit in this series is made up of two or more kinds of soil. The soils
for referring to other series that appear in the first column of this table.

Depth to Depth Percentage passing sieve—
seasonal from
Soil series and map symbols high surface
water (typical No. 4 No. 10 No. 40 No. 200
table profile) (4.7 (2.0 (0.42 (0.074
mm.) mm.) mm.) mm.)
FE. In.
Arkport: ArB. .. ~>6 0-28 95-100 90-100 85-100 15-45
28-60 85-100 90-100 85-100 10-35
60-70 95-100 90-100 40-85 5-25
Belmore: BIB, BmA, BmB, BmC____________ .. _.____ >4 0-16 85100 80-100 70-90 50-80

16-40 85-100 80-100 85-90 55-85
40-52 85-100 80-100 50--70 40-55

52-74 80~100 65-85 40-60 10-35
______________________________ 1% 0-7 95-100 §55-100 85-100 | 70-85

7-12 95-100 95-100 90-100 85-95
12-28 90-100 85-100 85-95 80-95
28-60 95-100 80-100 75-95 65-85
Bono: Bs_ .. 0-14 -9 95-100 85-100 80-100 50-80

9-30 95-100 90-100 85-100 B0-95
30-60 95-100 90-100 85-100 80-95

Broughton: BtB, BuB2, BuC2, BuD2, BuE3___________..___. 14-2 0-6 100 95-100 90-100 80-100
§-22 100 35-100 90-100 80-100
22-60 160 95-100 90-100 80~-100

Clay pits: Cp.
Properties too variable to be estimated.

See tootnotes at end of table,
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Mechanical analysis ? Clagsification
Liquid Plasticity Percentage passing sieve—
limit index Percentage
amaller than AASHO* Unified ¢
No. 10 No. 40 No. 200 0.005 mm.
(2.0 mm.) (0.42 mm.) (0.074 mm.)
Pd.
_____________________________ 100 08 92 58 | |l
61 25 100 98 93 61 | A-7-5 (18) MH
_____________________________ 100 98 23 62 | e
57 27 100 98 92 59 | A-7-6 (18) MHE-CH
57 26 100 98 94 60 | A-7-5 (18) MH-CH
48 18 100 99 99 58 | A-7-5 (15) ML

and the material coarser than 2 millimeters in diameter is exeluded from caleulations of grain-size fractions. The mechanieal analyses
used in this table are not suitable for use in naming textural elasses for soil,

1 Based on AASHO Designation M 14549 (2).
4 Based on Unified Soil Classification System.

5 Mechanical analyses performed with sieves of glightly different sizes.

properties significant in engineering

in such mapping units may have different properties and limitations, and for this reason it is necessary to follow carefully the instructions
The symbol < means less than; the symbol > means more than]

Clasgsification Corrosion potential
Available
Perme- water Reaction? | Shrink-swell
ability capacity ! potential
USDA texture Unified AASHO Steel Concrete
In. per hr. In, per in. of soil pH
Loamy fine sand___| 8M A-2, A-4 6.3 0. 04-0. 08 566.5 | Low._ ________|._____________ Moderate.
Loamy fine sand___| SM, 8W-SM — 2.0-6.3 0.04-0.08 | 5.6-7.3 | Low_________ Low_o_______ Moderate.
Sand______._ _____ SM, BW-SM Aﬁi, A-2, 6. 3 0.02-0.05 | 7.4-7.8 | Low__.______ Low_________ Low,
-3
Lloa.m and sandy ML A4 2. 0-6. 3 0.14-0.18 | B5.6-6.5 | Low. |- oo o_._ Low.
ORI,
Clay loam_________ CL, ML A-6 2. 0-6. 3 0. 10-0.14 | 56-6.5 ] Low_________ Moderate_____ Low.
Sandy clay loam...{ 3C, ML A4 2.0-6. 3 0. 10-0. 14 6.6-7.3 | Low__.______ Moderate_____ Low to
moderate.
(%ra.vel]y sandy SM, BW-8M | A-2 2. 0-6.3 0.10-0. 14 | 7.4-7.8 | Low..__._____ Moderate...__| Low.
oamn,
Silt loam... .. __ MIL~-CL A4 0.63-2 0 0. 16-0. 20 6.1-6.5 | Low_ oo Moderate.
Silty elay loam____§ ML-CL, CL. | A-7, A-6 1 0.20-0.63 0.13-0.16 | 5.6-6.0 | Moderate..__.| High__.______ Moderate.
Clay__ .. _______ CL AT 0. 06-0. 20 0. 11-0. 15 5.6-6.5 | High_________ High__.______ MOd(il‘atE
to low.
Clay loam________._ CL A-6 0. 068-0. 20 0. 08-0. 12 7.4-8. 4 | Moderate__.__} High_________ Low.
Silty clay loam____.i CL, MH A-6 0. 20-0. 63 0.16-0.20 [ 6.6-7 3 | Moderate_____|______________ Low.
Silty clay_ .- _._. MH, CH A7 0.20-0.63 | 0.12-0.16 | 6.8-7. 8 | High_._._____ High . _.___ Low.
Silty elay_________ MH, CH A-T7 0. 06-0. 20 0. 03-0. 13 7.4-8.4 | High____.____ High. . .______ Low.
Silty clay loam CL A-6 0.06-0.20 | 0.13-0.16 | 6.1-6.5 | High________ .| oo Low.
or clay. ’
Clay _ o __._. CH A-T7 0. 06-0. 20 0. 12-0. 16 6.1-7.8 | High.________ High_ ___. _.. Low.
Clay - oo CH A-7 <0,06| 009-0.14 | 7.4-7.8 | High____.__.. High__.______ Low.
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TABLE 4.—Esttmated soil

Depth to Depth Percentage passing sieve—
seagonal from
Roil series and map symbols high surface
water (typical No. 4 No. 10 No. 40 No. 200
table profile) 4.7 (2.0 (0.42 (0.074
mm.) mm.) min.) mrm.)
Ft. In.
Colwood: CwW_ o 0-14 0-22 95-100 95-100 90-100 50-75
22-45 100 90-100 85-100 30-45
45-60 100 100 85-100 30-60
Cut and fill land: Cx.
Properties too variable to be estimated.
Defiance: Do e 3 11k 0-7 90-100 85-100 80-100 80-90
7-11 90-100 85-100 80-100 55-80
11-28 90-100 85-100 80-100 3095
28-60 90-100 85-100 80--100 80-95
Del Rey: DghA DIA,DIB, DmB_ . e -1 0-8 95-100 90-100 85-100 50-80
For Fulton part of DmB, see Fulton series. 8-38 95-100 90-100 85-100 75-90
38-60 95-100 90-100 25-100 75-90
Digby: DnA, DnB_ o o te-11e 0-9 85-100 80-100 75-100 50-80
9-18 85-100 80-100 75-100 55-85
18-36 85-100 80-100 75-100 20-55
36-60 80-100 70-90 40-60 5-35
Digby, moderately shallow variant: DoA_____ . _____________. 14114 0-10 8§5-100 80-100 75-100 50-80
10-28 85-100 80-100 75-100 5585
28 |- [ N F
Fulton:
FtA, Ful, FuB o ______ Y114 0-9 95100 95-100 85-100 80-95
9-29 95-100 95-100 85-100 80-100
20-60 95-100 95-100 85-100 90-100
Py A e e %14 42-50 756-100 60-75 45-65 30-50
Estimates are for the substratum.
The combined layers above the substratum are 13 in- 50-65 65-100 60-75 45-65 20-30
ches thicker than those for other Fulton soils.
Genesee: Gn________.._. e e e e e e 8>3 0-8 a0-100 85-100 80-100 60-90
844 90-100 85-100 80-100 65-95
44-60 90-100 85-100 80-100 65-95
Gravel pits: Gp:
Properties too variable to be estimated.
Haney: HaB, HdA, HdBo oo 1146-2 0-9 90-100 80-100 75-104) 50-75
9-26 90-100 85-100 75-100 55-80
26-42 85-100 80-100 75-100 40-55
42-60 65-100 60-75 50-70 40-50
Haskins: HkA, HkB, HnA, HnB. .. __ 14-1%4 0-16 00-100 80-100 75-100 50-75
16-30 85-100 80-100 76-100 50-70
30-60 90-100 85-100 80-100 70-85
Hovtville: Ho, Hv_ it eemeeee -4 0-8 95-100 90-100 85-100 80-100
844 95-100 80-100 85-100 80-100
44-60 95-100 90-100 85-100 80-100
80-70 945-100 90-100 80-100 80-95

See footnotes at end of table,
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Classification Corrosion potential
Available
Perme- water Reaction? | Shrink-swell
ability capacity ! potential
USDA texture Unified AASHO Steel Conerete
In. per hy. In. per . of goil pH
Loam._._ . ___.__ MI~-CL A4 0. 63-2. 0 0. 15-0. 22 6.6-7.3 | Low_________ High_ ________ Low
Fine sandy loam ... .| SM A-2, A-4 2.0-6. 3 0. 10-0. 16 6.6-7.3 | Low.__._____ High._..._____| Low
Stratified fine sand, } ML, CL, 8SM | A-4, A-2 | 0.63-2.0 015020 7.4-78 | Low_._______ High_ .. _____ Low
silt, and clay.
Bilty clay loam___ ) CL, ML-CL A-§ 0. 20-0. 63 0. 16-0. 19 6.1-7.8 | Moderate ... __|______________ Low
Clay loam _________ CL A6 0.63-2.0 0.13-0. 17 6. 1-7. 8 | Moderate.____| High_..______ Low
Clay .. ... CH AT 0.06-0. 2 0. 13-0. 16 6. 1-7. 8 igh. . ___._ High_ . _______ Low
Silty clay..._______| CH A7 0. 06-0. 20 0. 09-0. 14 6.1-7.8 | High_________ High_ ________ Low
Silt loam or loam__| ML A4 0.63-2. 0 0. 15-0. 20 6.1-8.5 | Low_________ High .._____. Moderate.
Silty clay loam.____ CL, ML-CL A-6 0. 20-0. 63 0. 16-0. 19 6.1-7.8 | Moderate._.__| High_..____._ Modcira.te
to low.
Bilty clay loam____| CL, ML-CL | A-6, A-4 | 0.06-0. 20 ¢ 14-0, 17 7.4-7.8 | Moderate...._| High_________ Low,
Loam...__________ ML A4 0.63-2. 0 0.150.22 | 6.1-6.5 | Low_________ Moderate..___| Low.
Clay loam_ ... ___ CL, ML A-4 0.63-2.0 0. 13-0. 17 5.1-8.0 | Low_______.__ High. . .______ Moderate.
Sandy clay loam___| SC, CL A-4 A2 0.63-20 ¢.11-0.15 | 5 1-6.0 | Low_._______ High._ _______ Low.
Fine %ravel and SM, SW-SM -2 2.0-6.3 0.06-0.10 | 7.4-7.8 | Low.__._____ Moderate...._| Low.
gand.
Loam .. . ________ ML A4 0.63-2. 0 . 15-0. 22 6.1-6.5 | Low_________ Moderate. .. ..| Moderate.
Clay loam . ... _.___ CL, ML-CL | A6 0.63-2. 0 0. 13-0. 17 6.1-7. 3 | Moderate..___| High_.____.___ Mod?rat.e
to low,
Limestone bedrock.
Silty eclay loam.____| CL, ML A-7, A6 0.2-0.63 0. 16-0. 19 6.1-7. 3 | Moderate_..._| High_________ Low.
Silty elay___._____ ML-CL, CL, | A- 0. 06-0. 2 0. 13-0. 16 5.6-7.8 | High_________ High._ .______ Moderate
MHE-CH to low.
Silty elay_ - ____ CL, CH A-T 0.06-0.20 | 0.10-0.14 1 7.4-7.8 | High...____.__ High . _____ Low.
Gral,velly gandy SM A-2, A-4 ] 0.63-2.0 0. 11-0. 15 7.4-7.8 | Moderate_...._| High_________ Low.
elay,
Gravelly loam_____ SM A-2 2.0-6.3 0.12-0. 16 7.4-7.8 | Low_________ High_ ____ .. .. Low.
Siltloam _.________ ML, ML-CL | A4 0. 63-2. 0 0.150.20} 6.1-6.5 | Low__._______ Low.________ Low.
Sitt loam . __ . . ML, ML-CL. | A-4 0. 63-2.0 0. 15-0. 20 6.6-7.3 Low_________ Low_________ Low.
Stratified silt loam, | ML, ML—CL A4 A6 0.63-2.0 0.13-0. 17 7478 | Low_________ Low____.____ Low.
loam, silty clay
loam, and sandy
loam.
Lolam or sandy ML, ML-CL | A4 0.63-2. 0 0.14-0.19 ! 6.1-6.5 | Low_________ Low______.__ Low.
oar,
Clay loam __._____. CL A-6 0.63-2.0 0.11-0, 15 51-6.5 | Low_________ Low_. _._ ___ Moderate.
Sandy clay loam___| CL, SM A4 0.63-2. 0 0. 10-0. 14 6.1-7.8 | Low_______._ Moderate...__| Low.
Gravelly loam____. 8M, GM A4 2.0-6.3 0.10-0.14 | 7.4-7.8 | Low____.____ Moderate.....| Low.
Loam or fine sandy | ML, MI-CL | A-4 0.63-2. 0 0. 15-0. 22 5 1-6.0 | Low_________ High._ .______ Moderate.
loam.
Sandy clay loam___| CL A-4 0.63-2.0 0. 10-0. 14 5665 Low________._ High_ ________ Moderate.
Clay oo CL A-6 <0. 06 0.07-0.11 | 6.6-7. 8 | High_..______ High ... ___ Low.
C]ia..y orsilty clay ML-CL,CH | A-6 0. 63-2. 0 0. 14-0. 17 6.1-7.3 | High_._______ High_ . ____. Low.
oam.
Silty clay_ .. _____ MIL-CL, A-7 0. 20-0. 63 0.11-0. 15 6.1-7.8 | High_._.______ High_ .. _.____ Low.
MH, MH-
CH
Silty elay_ . .____ MII;/I—I_(EL(,j A-T 0. 06-0. 20 0. 10-0. 14 6.1-7.8 | High_._._____ High...._____ Low.
-CH
Silty clay.. ____.____ ML-CL,CH | A-7 0. 06-0. 20 0.07-0. 11 6.1-7.8 | High_________ High ________ Low.
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TABLE 4.—Estimated soil

Depth to Depth Percentage passing sieve—
seasonal from
Soil series and map symbals high surface
water {typical No. 4 No. 10 No. 40 No. 200
table profile} (4.7 2.0 (0.42 (0.074
mm.) mn.) mm.) mm.)
Ft, In.
*Kibbie: KbA, KsA, KtB. o ____._._ 14-114 0-9 100 100 90-100 50-75
For Del Rey part of KtB, see Del Rey series, 9-36 100 100 40-100 50-75
36-60 100 90-100 80-95 30-40
Latty: La, Leoo oo e ____ 0-14 0-7 95-100 90-100 85-100 80-100

7-48 95-100 90-100 85-100 80-100
48-60 95-100 90-100 85-100 80-100

Lenawee: Ln, Ls_ o . - 014 0-9 35-100 90100 85-100 80-100
9-16 95-100 90-100 85-100 80-100

16-48 95-100 90-100 85-100 60-80
48-60 95-100 90-100 85-100 80-100

Lucas: LwB, Lw(2, LwD2__ ____ o ____. eo 1133 0-7 100 95-100 90-100 85-100
7-12 100 95-100 90-100 90-100
12-20 100 95-100 90100 90-100
20-60 1060 95-100 80-100 90-100
Mermill: Md, Me__________ e e e 0-%5 0-9 95-100 90-100 85-100 55-90

9-20 95-100 90-100 80-100 55-80
20-34 95-100 90-100 80-100 40-60
34-60 95-100 90-100 85-100 80-95

Millgrove: M, Mg__ o __._ 015 0-14 95-100 90-100 85-100 55-85
14-26 95-100 90-100 85-100 65-80
26-42 90-100 85-100 70-90 40-60
42-60 65-90 80-75 50-70 20-30
Morley:  MrBoo ... 113 0-6 95-100 90-100 85-100 75-85

6-12 95-100 90-100 85-100 80-95
12-25 95-100 90-100 85-100 80-95

25-60 95-100 90-100 80-95 75-90
Nappanee: NaA, NaB, NpA, NpB, NtA_____. _  _________ bg-134 0-11 95-100 90-100 85-100 60-90
11-34 95-100 90-100 85-100 80-95

3460 95-100 90-100 85-100 75-95

*¥Ottokee: OkB, OtB. e 1%4-3 0-9 100 90-100 20-95 20—-40
For Tuscola part of OtB, see Tuscola series. 9-64 100 90-100 3095 20-40
64-80 100 95-100 20-100 12-25

Paulding: Pa, Pd_______ _ . 0-14 0-6 45-100 95-100 90-100 90--100

6-45 95-100 95-100 90-100 90-100
45-60 95-100 95-100 90-100 90-100

See footnotes at end of table.
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Classification Corrosion potential
Available
Perme- water Reaction ? | Shrink-awell
ability capacity ! potential
USDA texture Unified AASHO Steel Concerete
In. per hr. In. per in. of soil pI
Loam or silt loam__| ML A4 L 63-2. 0 0 15-0. 2 6165 Low___...____ High ________ Low.
Qam _.___________ ML, CL A4 0. 63-2. 0 0. 14-0. 18 56-7.3 | Low_________ High_ . _______ Low.
Fine sandy loam___| SM A4, A2 2 0-6. 3 0. 12-0. 16 7.4-7.8 | Low_________ High_ _ .______ Low.
Cllay or silty clay MH, CH A-7, A-6 0. 06-0. 2 0. 14-0. 17 6.1-6.5 | High._.._____ High_ . ______ Low.
oam
Clay____________. CH A-T7 0. 06-0. 2 0.12-0. 15 6.6-7.8 | High.._______ High.________ Low.
Clay ... _____. CH A-T7 <0. 06 0. 16-0. 10 7.4-7.8 | High._...._._. High_ ...__._. Low,
Bilty clay loam or ML, ML~ A-6 0. 2-0. 63 0. 17-0. 19 6.6-7.3 | Moderate_____| High_._______ Low.
silt loam. CL
Bilty clay loam . ___ Mé, ML- A-7 0. 2-0. 63 0-15-0. 18 6.6-7. 3 | Moderate___.__| High_..______ Low.
L
Clay loam._..______ CL A4 A-6 0.2-0.63 | 0.12-0.16 | 6 6-7. 8 | Moderate_____ High. ... _____ Low.
Stratified silty clay 1L, CL A6 0. 2-0. 63 0.11-0. 15 7.4-7.8 | Moderate_ ___| High_.________ Low.
loam, silt loam,
and sandy loam.
Silty clay Ioam____{ CL, ML A-6 0. 2-0. §3 0. 16-0. 18 5. 6-8. 0 | Moderate_____ High. _.______ Moderate.
Silty elay_ .- ____ M%E{CL, A-7 0.2-0.63 | 0.12-0. 16 5 1-6.5 | High_________ High_ _.______ Moderate.
Clay._____.________ DrlérCL, A-7 0. 2-0. 63 0 11-0. 14 6.1-6.5 | High_________ High_ . ______ Low.
H
Silty elay_ . _..__ MIL-CL, A-T7 0. 06-0. 2 0. 11-0. 15 7.4-7.8 | High... ____ High. Low.
CH
Lola,m or silty clay | ML A4 0.63-2. 0 0. 16-0. 22 6.1-6.5 | Low_________ High_ .. _____ Low.
Oanm.
Clay loam.__.____.__ CL A 0. 63-2. 0 0. 13-0. 17 6.1-7.3 | Low.________ High_ _______ Low,
Sandy clay leam.__! CL, SC A-4 0. 63-2. 0 0. 11-0. 14 6.6-7. 8 | Moderate___. | High_________ Low.
Clay..____________ CH, CL A-6, AT <0. 06 0. 09-0. 12 7478 High_________ High_ ..._____ Low.
Lolam or gilty clay | ML A-4 0. 63-2. 0 0. 16-0. 22 6.1-7.3 | Low._________ High_________ Low.
oam.
Clay loam _..______ CL A-6 0. 63-2. 0 0. 13-0. 17 6. 1-7. 3 | Moderate_____ High_ __ ______ Low.
Sandy clay loam___| CL, SC A-4 0.63-2.0 0. 11-0. 15 6. 6-7.8 | Moderate_____| High.________ Low.
Gravelly sandy SM A-2 2.0-6. 3 0. 10-0. 14 7.4-7. 8 OW oo High_ ..______ Low.
loam.
Silt loam._________ MI-CL A4 0. 63-2, 0 0. 15-0. 20 6.1-6.5 | Low.__._ _ |- _____.__. _ Moderate.
Clay loam_________ CL A-6 0, 2-0. 63 0.13-0.17 | 5.1-6.5 | Moderate_____ High_ ________ Moderate.
Clay .. . _______ CL, CH A-6 0. 06-0. 20 0.11-). 16 5. 6-6. 5 Mi)lglelll'ate to High_ ________ Moderate.
igh.
Clay loam__._______ CL A6 0. 06-0. 20 0.08-0.12 | 7.4-7.8 | Moderate_.___ High_________ Low.
Silt.lloafn or silty CL, ML-CL | A6 0.63-2.0 0. 15-0. 20 4. 5-5.5 | Moderate_____ High_ ________ Low.
clay loam.
Clay and silty ML, CL, A-T 0. 06-0. 2 0.12-0. 16 | 4. 5-7. 8 | Moderate to High_________ Low.
clay. gﬂi, - high.
H
Bilty elay_ . _____ CL, ML-CL A-6 < 0. 06 0. 08-0. 11 7. 4-7. 8 | Moderate to High_ ________ Low.
high.
Loamy fine sand.__| 8M A-2 A-4 6. 3-12. 0 0.06-0.08 | 6. 1-6.5 | Low.________ Low__.___.___ Low.
Loamy fine sand___| SM A-2 A4 6. 3-12.0 0. 06-0. 08 5.67. 3| Low_________ Low. .- Low.
Finesand_________ BM A2 6. 3-12. 0 0. 03-0. 06 6.6-8 4 | Low_________ Moderate_____ Low.
Clay or silty clay MH, CL A-7,A-6| 0.06-0.20 | 0 14017 | 6.1-6.5 | High_.._._____ High. .._____ Moderate.
foam.
Clay______________ CH, MH A-7 <0. 08 0.12-0.15 | 6 1-7.8 | High_________ High ________ Low.
Clay. ... .__ CH A7 <0. 06 0. 07-0. 11 7.47.8 | High ._______| High_________ Low.
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S0IL SURVEY

TaBLE 4.—Estimated soil

Depth to Depth Percentage passing sieve—
seasonal from
Soil series and map symbols high surface
water (typical No. 4 No. 10 No. 40 No. 200
table profile) (4.7 (2.0 (0.42 (0,074
mm.) mm.) mm.) mm.)
Ft. In.
Pewamo: P e 0-% 0-13 100 95-100 45-100 80-95
13-18 95-100 90-100 90-100 80-05
18-50 95-100 90-100 90-100 80-95
5065 30-100 £0-100 80-90 65-80
Quarries: Qu.
Properties too variable to be estimated.
Rawson: RmA, RmB, RmC2- . .. 1%4-3 0-20 95-100 90-100 8095 50-75
20-32 90100 80-95 50-70 35-55
32-60 95-100 90-100 85-100 75-95
Rimer: RnA, RnB_ e W14 0-9 95-100 90-100 85-100 20-35
9-22 95-100 90-100 85-100 20-35
22-32 95-100 90-100 85-100 40-50
32-60 95-100 90-100 85-100 70-90
Roselms: ReoA, RoB, RsA, RsB..___. __ _  __________________ 15134 0-6 95-100 90-100 85-100 75-95
6-28 45-100 90-100 85-100 75-95
28-60 95100 90-100 83-100 90-100
St. Clair: SaB, S¢B, 5¢C2, ScD2____ . 134-3 0-6 90-100 85-100 80-100 65-90
6-26 95-100 90-100 85-100 80-95
26-60 95-100 90-100 85-100 80-95
Seward: SdA, SdB_ ... 1%4-3 0-28 95-100 85-100 60-85 15-40
28-34 90-100 80-100 60-85 40-50
34-60 95-100 90~-100 85-100 20-95
Shinroek: SfB, STC2 oo e 114-3 0-12 90-100 85-100 80-100 65-90
12-20 95-100 90-100 85-100 80-90
20-31 95-100 90-100 85-100 70-95
31-60 90-100 85-1010 80100 56-90
Shoals:  She o e 814114 0-8 90-100 85-100 80-100 65-95
8-28 90-100 85-100 80-100 65-90
28-60 85-100 80-100 75-100 40-85
Shoals, moderately shallow variant: Sk______________________ 3 4-1% 0-8 90-100 85-100 80100 85-85
8-27 95-100 90-100 80-95 80-90
=¥ N P, P [P I
Bl08D: 50 e e 3 0-1% 0-8 95-100 90-100 85-100 80-90
8-44 95-100 90-100 35-100 80-90
44-70 85-100 80-100 70-90 55-90

See footnotes at end of table.
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Classification Corrosion potential
Available
Perme- water Reaction 2| Shrink-swell
ability capacity ! potential
USDA texture Unified AASHO Steel Concrete
in. per hy. . per in. of soil pH
Bilty clay loam_____| ML-CL A-T 0. 20-0. 63 0.16-0. 1 8.6-7.3 | Moderate_____|._.________ ___ Low.
Silty elay_________ CL, CH A-6, A-7 [ 0.20-0.63 | 0.13-0.16 | 6.1-7.3 | High_________ High_______._ Low
lay. .. . ____ CH, CL A-7, A-6 | 0. 20-0. 63 0.09-0.14 | 6.6-7.8 | High_____..__ High_________ Low.
Clay loam_________ CL A-6 0. 20-40. 63 0. 09-0. 13 7.4-7.8 | Moderate__.___| High_______.__| Low.
Loam__________ _._ ML A4 0.83-2. 0 0. 14-0. 18 4560 | Low.________ Moderate_____| Moderate.
Sandy clay loam___| 8C, CL A4 0.63-20 0.11-0. 15 56-6.5  Low_________ Moderate...__j Low.
Clay and heavy CH, CL A-6, AT <0. 06 0.08-0.12 | 6.6-7.8 | High_________ Moderate_____ Low.
clay loam,
Loamy fine sand___| 8M A-2 6.3-12. 0 0. 09-0. 13 6.1-6.5 | Low______.___ Low. ________ Low.
Loamy fine sand___| 8M A-2 6.3-12, 0 0. 08-0. 12 5 1-6.0 | Low______.__ Low_________ Moderate.
Fine sandy loam._ | SM A-4 2. 0-6. 3 0.11-0.15 | 6.6-7.3 | Low_________ Low__.._____ Low.
Clay _____________ CH, CL A6, A-7 | 0. 06-0. 20 0.08-0.12 | 6.6-8.4 | High.________| High_________ Low.
Siltiloaill or silty CL, MI-CL | A-6, A-7 | 0. 20-0. 63 0.16-0.19 | 5.6-6. 0 | Moderate_____ High_ ________ Moderate.
clay loam.
Clay .. MH-CH, A-7 <0, 06 0.12-0.16 | 5 1-7.8 | High_________ High_ _______._ Low.
MH, MI~
CL
Clay_____________. CH, M1-CL, | A-7 <0, 06 0. 08-0. 12 7.4-7.8 | High_________ High. ____.__ Low.
MH-CH
Silt loam or loam___| ML-CL A6 0. 63-2. 0 0. 18-0. 20 5.6-6.5 | Low_______.. Moderate.____ Moderate.
Clay__ . _________ MI~CL, CH A-T7 0. 06-0, 2 0. 12-0. 16 5 6-7.8 | High________. High_________ Low.
Clay. . _________ CH A-7 0. 06 0. 08-0. 12 7.4-7.8 | High_________ High_________| Low.
Loamy fine sand___| SM A-2, A-4| 63120 0.05-0.09 | 5.6-6.5] Low.________ Tow_________ Moderate.
Fine sandy loam___| SM A4 6.3-12.0 0. 09-0. 12 6.1-7.3 | Low____._ . __ Moderate_____ Low.
Clay_ . _.._. MIL-CL, MH | A-7 0. 06-0. 20 0.08-0.12 | 6.6-7.8 | High_________ High ______ | Low.
Silt loam ... ______ ML A4 0.63-2.0 0. 18-0. 20 5665 | Low_ ________ Moderate_____ Moderate.
Silty clay loam_____ MIL-CL A6 0.63-2, 0 0. 15-0. 18 56-6.5 | High_________ Moderate_____ Moderate.
Silty elay__ ... ____ CL, CH A-T7 0. 20-0. 63 0. 13-0. 15 6.1-7.3 | High _..__.___| High_________ Moderate.
Stratified silty clay | CL, MH A-6 0. 20-0, 63 0. 12-0. 16 7.4-7.8 | High_________| Moderate_____ Low.
loam, silt loam,
and silty clay.
Silt loam__________ MI—CL A4, A-6 | 0.63-2. 0 0. 17-0. 20 6,.6-7.3 | Low._.______ High_________ Low.
Silt loam___.______ ML-CL A4, A-6 | 0.63-2, 0 0.17-0.20 | 6.1-7.3 | Low____.___. High _______ Low.
Stratified silt loam | ML, 8M A4 0. 63-2. 0 0. 12-0. 16 6. 6-7. 8 | Moderate_____ High_ . _____ Low.
and fine sandy
loam.
Silt loam__________ ML A-4 A-6 | 0.63-2.0 0,17-0.20 | 6.6-7.3 | Low__.______ High_________ Low.
Silty clay loam____| ML-CL, CL. | A6 0. 63-2. 0 0. 15-0. 18 6. 1-7.8 | Moderate__.___ High_.. . __ Low.
Limestone bedrock.
Bilty elay loam__._| ML, CL A-4, A-6 | 0.63-2.0 0. 16-0. 19 6.6-7.3 | Moderate_____ High_________ Low.
Bilty clay loam__._j CL, ML-CL | A-4, A-8| 0.63-2.0 0. 15-0. 18 6. 6-7.3 | Moderate_____ High ___ ___ Low.
Btratified silt loam, | ML, CL A4 A-6 | 0.63-2.0 0.12-0.16 | 7.4-8.0 | Moderate_____ High ________ Low.
gilty elay loam,
loam and sandy
loam.
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TaBLE 4.—Estimated soil

Depth to Depth Percentage passing sieve—
seasonal from
Hoil series and map symbols high surface
water (typical No. 4 No. 10 No. 40 No. 200
table profile) (4.7 2.0 (0.42 {0.074
mm.) mm.} mm.,) mim.)
Ft. In.
Tedrow: TdA_ o e 14 -1% 0-9 85-100 80-100 60-75 15-45
9-16 85-100 80-100 60-75 15-45
16-44 85-100 80-100 50-70 5-35
44-72 85-100 80-100 50-70 10-35
Toledo: To, T e oo oo e 0-14 0-8 100 100 95-100 80-100
8-55 100 100 95-100 90-100
55-80 100 100 95-100 90-100
*Tuseola: TuB, TwBo e 1% -3 0-14 95-100 90-100 85-100 50-75
For Shinrock part of TwB, see Shinrock series 14-32 95-100 90-100 85-100 80-95
32-38 95-100 90-100 85-100 40-50
38-60 95-100 90-100 85-100 80-90
Urban land: Ur.
Properties toc variable to be estimated.
Vaughnsville: VaB._ 114 -3 0-8 95-100 90-100 85-100 50-75
8-16 85-100 £0-100 75-100 40-55
16-30 85-100 80-100 75-100 70-85
30-38 85-100 80-100 75-100 30-45
38-60 85-100 80-100 70-95 70-80
Wabasha: Wa_ .o e - 3 (-3 0-6 100 1060 90-100 90-100
6-48 100 100 90-100 85-100
48-60 100 100 90-100 80-100
Wabasha, moderately shallow variant: Wb_____________...___. 3 0-1% 0-8 100 100 90-100 85-100
8-30 100 100 90100 90-100
380 | e e
Wauseon: Wi e 0-1; 0-9 95-100 90-100 85-100 25-50
9-36 95-100 90-100 85-100 25-50
36-60 95-100 90-100 85-100 80-95
Willette: Wme o o o e e m— e 0-% 0-26 |- e e
25-60 95-100 90-100 85-100 80-95

1 A lower than normal available water capacity is shown for dense till and dense clay layers., Because these layers restrict root de-

velopment, less moisture is available to plant roots.
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Classification Corrosion potential
Available
Perme- water Reaction? | Shrink-swell
ability capacity ! potential
USDA texture Unified AABHO Steel Concrete
In. per kr. In. per in. of soil pH
Loamy fine gand___[ SM A-2, A4 6. 3-12. 0 0. 06-0. 10 6.1-6.5 | Low_________ Low_________ Low.
Loamy fine gand .| 8M A-2, A4 6.3-12.0 0. 04-0. 08 6.1-6.5 | Low_________ Low________. Low.
Sand____________. SP-SM, SM A-2, A-3 6.3-12.0 | 0.02-0.05| 6.1-7.8 | Low_________ Low_._____._. Low.
Loamy sand_______ A-2 6.3-12.0 | 0. 04-0.08 7.48.4 | Low____.____ Low_.______._ Low.
Siltly clf.y or silty MH, CH A-T 0. 2-0. 63 0. 16-0. 19 6.6-7.3 | Moderate_____ High_________ Low.
clay loam.
Silty clay_ . _____ MIC_)IIjIC%I’H A-7 0. 06-0. 20 0.13-0.16 | 6.6-7.8 | High_________ High_ ________ Low.
Silty clay loam_ ___ MLi (’EL, CH, | A-7 0.06-0.20 | 0.08-0.12 | 7.4-8.6 | High_________ High_._._____ Low.
H
Toam.____________ ML A-4 0.63-2. 0 0.13-0. 20 5 6-6.5 | Low_.________ Moderate_____ Moderate.
Bilty elay loam____{ ML, CL A-6 0. 63-2. 0 0.14-0. 18 6.1-7.3 | Low_________ Moderate..__. Low.
Fine sandy loam__._| SM A4 2.0-6. 3 0.12-0. 16 7478 | Low_________ Moderate_____ Low.
Silt loam________.. ML A-4 0.63-2.0 0.15-0. 19 7.4-8.0 | Low_.__._____ Moderate__.__ Low.
Loam_____________ ML, ML-CL | A4 0.63-2.0 0.150.20 [ 6.1-6.5 Low__._._____ Moderate_____ Low
Sandy clay loam___| SC, CL A-4 0.63-2.0 0. 10-0. 15 6.1-73 | low________. Moderate.____ Low
Clay loam_______.. CL A-G 0. 63-2, 0 0.12-0. 16 6.6-7. 3| Low_o____.___ Moderate_____ Low
Sandy loam_ ______ SM A-4, A-2 | 0.63-2.0 0.12-0. 16 6.6-7.3 | Low_________ Moderate .____ Low
Clay loam________. CL A-6 0. 06-0. 20 0.10-0.14 | 7.4-7.8 | High_________ Moderate____ . Low
Silty elay_________ ClL, CH A-6, A-7 0. 20-0. 63 0. 14-0. 18 6.6-7.3 | High_________| High_______.__ Low
Clay______________ CH, MI-CI. | A-7, A6 | 0.06-0.20 | 0.12-0.15| 8.6-7.8 { High.__._.____ High._._ . . __| Low
Stratified clay, CH, ML-CL A-T7, A-6 0. 06-0. 20 0. 13-0. 17 7.4-7.8 | High_________ High.________ Low
gilty elay and
silty clay loam.
Silty clay loam.___| CL A-B 0.2-0.637 0.16-0.19 | 6. 6-7.3 | High_________ High.._______ Low
Silty elay _________ CL, CH A-7,A-6| 0.06-0.20 0.12-0.16 | 6.6-7.8 | High.________ High . _____ Low.
Limestone bedrock.
Fine sandy loam.__._| 8M A-2, A4 6.3-12. 0 0.13-0.17 | 6.6-7.3 | Low_________ High____..___ Low.
Fine sandy loam.. .| 8M A-2, A4 6.3-12.0 | 0.11-0.15| 6.6-7.3 | Low_ ..__._ .. High.______._ Low.
Clay__ ... ...__ CH, CL A-T, A-6 <0.06 | 0.08-0.12 | 7.4-7.8 | High_________ High ________| Low
Muck ___ .. ... Pt . 2.0-6.3 0.22-0.26 | 5.6-7.3 | Moderate_____ High______.___} Low.
Clay_. . CH, CL A-7, A-6 0. 06-0. 20 0. 10-0. 13 7.4-8.4 | High_________ High . _____._| Low.

2 Burface layer may have a higher pH than indicated if limed.
3 Subject to flooding,
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TABLE 5|—FEngineering

[An asterisk in the first column indicates that at least one mapping unit in this series is made up of fwo or more kinds of soil. The soilsin
referring to other series that appear

Suitability as souree of—

Soil features

affecting—
Suitability Suscepti-
Soil series and map symbaols for winter bility to
grading frost action
Topsoil Sand and Road fill Highway location
gravel
Arkport: ArB______________ Good________ Low_______ Poor: sandy | Good source Fair to good: Few adverse
material; of fine slight compres- features; well
low fertil- sand; not sibility; unpro- drained; loose
ity. suitable for tected slopes sand hinders
gravel. are highly hauling,
erodible.

Belmore: BIB, BmA, BmB, | Fair_________ Low to Fair to good- .| Fair below Fair in surface Well drained;

BmC. mod- depth of 3 layer and sub- droughty on
erate. to 4 feet. soil; good in cut slopes.
substratum.

*Blount: BnA, BoA, BoB, | Poor: plas- High_ . ____ Fair: thin Not suitable_ .| Poor in clayey Clayey soil ma-

BrB. tic when suitable soil material; terial; seasonal
For Del Rey part of wet; sea- material. fair in sub- high water
BrB, see Del Rey gonal high stratum, table.
series. water
table.

Bono: Bs___ . _______ Poor: sea- Moderate_..| Poor: clay- | Not suitable__| Poor: plastic Very poorly
sonally wet; ey material. clayey material; drained; clayey
clayey high shrink- material; sea-
material, swell potential; sonal high

high water water table.
table.

Broughton: BtB, BuB2, Poor: plastic| Low_____._ Poor: clay- Not suitable_ .| Poor: plastie Plastic; clayey

BuC2, BuD2, BuE3, when wet; ey material, soil material; s0il material;
sloping to high shrink- steep slopes.
steep soils. swell potential.

Clay pita: Cp.

No interpretations;
properties too vari-
able.

Colwood: Cw_.___._ . ___ Poor: =ea- High_______ Good in sur- Not suitable; | Fair: medium Seasonal high
sonal high face laver; siit and compressibility; water table;
water fair in sub- very fine wet in place; soft when wet;
table; very s0il to sand. erodible on very pootly
poorly depth of fills. drained.
drained. 30 inches.

Cut and ill land: Cx.
No interpretations;
properties too vari-
able.




interpretations of the soils

such mapping units may have different properties and limitations,

in the first eclumn of this tahle]
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and for this reason it is necessary to follow carefully the instructions for

Soil features affecting—Continued

Pipeline
construction and
maintenance

Farm ponds

Reservoir areas

Embankments

Agricultural
drainage

Irrigation

Terraces or
diversions

Waterways

Well drained;
loose.

Well drained;
trench walls
unstable.

Seasonal high
water table;
clayey
material.

Very poorly
drained ; clay-
ey material.

Moderately well
drained; clayey
material.

Seagonal high
water table;
soft when wet;
unstable
trench walls.

Excessive seep-
age; sandy
material,

Excessive seep-
age; sand and
gravel sub-
stratum.

Low seepage;
seasonal high
water table.

Low seepage;
seascnal high
water table.

Low seepage;
moderately
well drained.

Excessive seep-
age; seasonal
high water
table.

Subject to pip-
ing; high per-
meability;
fair stability;
fair to good
compaction.

Subject to pip-
ing; high
permeability;
fair atability;
fair to good
compaction.

Fair to poor
stability and
compaction;
low permea-
bility; high
shrink-swell
potential.

Poor stability
and compac-
tion; low per-
meability; high
shrink-gwell
potential;
cracks when
dry.

Fair stability;
fair to poor
compaation;
low permea-
bility; high
volume
change; cracks
when dry.

Poor stability;
fair to poor
compaction;
subject to pip-
ing; medium
compressibil-
ity.

Well-drained
sandy ma-
terial.

Well drained_____

Seasonal high
water table;
slow permea-
abiity; some-
what poorly
drained.

Yery poorly
drained; sea-
sonal high
water table;
low permea-
bility.

Moderately well
drained; very
slow permea-
bility; season-
ally wet.

Seazonal high
water table;
moderate per-
meability;
nearly level.

Low available
water capac-
ity; rapid
infiltration;
susceptible to
s0il blowing.

Medium avail-
able water
capacity;
medium infil-
tration; some
moderate
slopes.

Medium avail-
able water
capacity; slow
infiltration;
seasonal high
water table.

High available
water capac-
ity; slow infil-
tration; sea-
sonal high
water table,

Low to medium
available
water eapac-
ity; very slow
infiltration.

High available
water capac-
ity; medium
infiltration;
seasonal high
water table.

Erodible sandy
material;
difficult to
vegetate.

Short to mod-
eratbe slopes;
moderately
deep to gravel;
permeable
material.

Clayey subsoil
and sub-
stratum;
nearly level to
gently sloping;
moderately
eradible.

Nearly level;
clayey ma-
terial; mod-
erately erod-
ible in chan-
nels; cuts
difficult to
vegetate; very
poorly drained.

Clayey subsoil
and substra-
tum; sloping
to steep; diffi-
cult to
vegetate,

Nearly level;
very poorly
drained.

Erodible sandy
material;
difficult to
vegetate.

Surface layer and
subsoil are
moderately
erodible; deep
cuty expose
sand and
gravel; diffi-
cult to vege-
tate;
droughty.

Erodible clayey
subsoil; diffi-
cult to vege-
tate; seasonal
high water
table.

Nearly level;
clayey ma-
terial; mod-
erately erod-
ible in chan-
nels; cuts
difficult to
construct and
vegetate; very
poorly
drained.

Clayey subsoil
and substra-
tum; cuts
ditfieult to
construct and
vegetate;
erodible.

Very poorly
drained; sea-
sonal high
water table.
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TasLE 5.—Engineering

Suitability as source of— SBoil features
affecting—
Suitability Suscepti-
Soil series and map symbols for winter bility to
grading frost action
Topsoil Sand and Road fill Highway location
gravel

Defiance: Df_._ . ____.____ Poor: High._ ... __ Good to fair | Not suitable__| Poor: plastic Somewhat poorly
plastic soil; to a depth clayey drained;
seasonal of 10 material; poor seasonal high
high water inches; stability and water table;
table; sub- poor in sub- compaction; flooding,
ject to s0il; high water
flooding. clayey. table; subject

to flooding.
*Del Rey: DgA, DIA, DIB, | Poor: High____._._ Good in sur- Not suitable__| Fair: fair stability;| Seasonal high
CmB. sticky face layer; seasonal high water table.
For Fulton part of Dm B, when wet; fair below; water table.
see Fulton series. seasonal moderate
high water fine
table. material.

Dighy: DnA,DnB_.____.__._ Poor: Moderate Fair to Fair below Fair: fair Seasonal high
seasonal to high. depth of 18 depth of 2 compaction and water table;
high water inches; to 4 feet, stability; moderate
table. poor below. but seasonal high permesbility.

containg water table;
consider- good in sub-
able fines. stratum.

Digby, moderately shallow | Poor: sea- Moderate___| Fair to lime- Source of Fair: fair com- Seasonal high

variant: DoA. sonal high gtone bed- rock lime- paction and water table;
water table; rock. stone below stability; sea- moderate
limestone depth of 2 sonal hmgh permeability;
bedrock at to 3 feet. water table; bedrock at
depth of 2 limited depth depth of 2 to
to 3 feet. over bedrock. 3 feet.

TFulton; .

FtA, FuA, FuB_._____.____ Poor: clayey | Moderate Fair in sur- Not suitable_ .| Poor: plastic Clayey soil;
sotl materi- to high. face layer. clay; fair sta- seasonal high
al; seasonal bility; medium water table.
high water to high com-
table. pressibility;

seasonal high
water table.

FvA . Surface layer | Moderate Fair in sur- Poor source Poor: plastie Clayey soil;
and subsoil to high. face layer. below clay; fair sta- seasonal high
poor; depth of 3 bility; medium water table.
clayey soil to 5 feet; to high com-
material; contains pressibility;
geagonal considerable seasonal high
high water fines. water table;
table. substratum

good to fair,
has gravel and
gand with
variable con-
tent of fines.
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Boil features affecting—Continued

Pipeline Farm ponds

construction and cultural Irrigation Terraces or Waterways

maintenance rainage diversions
Reservoir areas Embankments
Bomewhat Low seepage; Poor stability; Somewhat High available Nearly level Noarly level ;
gmrlr clayey D and compac- my water clayey soil; moierahly
rained ; material; tion ; low ined; alow capacity ; moderately erodible in
clayey subject to Earmenbmtry; permesbility ; slow infiltra- erodible in channels;
material; flocding, igh volume geasonal high tion ; high chanmels ; clayey soils
subject to change; water table; water table; cuts difficult difficult to
flooding. cracks when subject to subject to to vegetate; vegetate;
dry. flooding. flonding. subject to subject to
flooding. flooding.

Seasonal hi Low ﬂeepagﬁl; Fair stability; Seasonal high High available Nearly level to | Clayey subsoil;
water table. seasonal high fair to goo water table; water gently slopctni; difficult to

water table. compaction ; slow CApAity; cla subaoil ; vegetate;
low permea- permeability. medium cuts difficult seasonally
bility; infiltration ; to vegetate. wet,
medium seasonal high
eompressi- water table.
bility.

Beasonal high Pearvious sub- Fair stability; Seasonal high Medium MNearly level or Nearly level to
water table; gtratum, high fair to go water t-ble; available gently sloping; genily sloping;
sandy and seEpage; compaction ; surface layer water cuts expose moderately
srwally below seasonal high medivm to and subsoil capacity ; moderately erodible in

epth of 40 water table. high perme- moderately medium erodible sand channels;
inches. nb%lit.y when permeable; infiltration ; and gravel, seasonally
compacted, underlving seasonal high wet,
sand and water table.
gravel;
moderately
rapid
permeability.

Limestone Limestone bed- Limestone Seasonal hi Low available Nearly level; Nearly level;
bedrock at rock at depth bedrock at water table; water papac- limestone moderately
depth of 2 to of 2 to 3 feet. depth of 2 to moderate per- ity ; medium hedrock at erodible in
3 feet; sea- 3 feat. meability; infiltration th of 2 to channels;
sonal hi limestone limestone 3 feet. limestone
water table. bedrock at bedrock at bedrock at

thof 2 to daipthuf‘ztu depth of 2
3 feet. 3 feet. to 3 feet.

Beaszonal hi Very low seep- Fair to poor Seasonal high Medium avail- Nearly level to Nearly level
water table; age; seasonal eompaction water table; ahble water ntly slng: 5 to gently
clayey subsoil high water and stability; slow - f.'?a.city: low ayey subsoi sloping; mod-
and sub- table. low permea- bility. infiltration; and substra- erately
stratum. bility; high seasonal high tum; cuts ible in chan-

shrink-swell water table. difficult to nels; clayey
potential ; vegetate; mod- subsoil an
medium fo erately erod- substratum;
high eom- ible in chan- difficult to
pressibility, niela. vegetate.

Seasonal hi Gravelly sand Fair to poor Beasonal hi Medium avail- Nearly level; Nearly level;
water table; strata permit compaction water table; able water seasonal high cuts in elayay
clayey subsoil; | high seepage; and stability ; slow permea- capacity; low water table. subsoil diffi-
grevelly sub- seasonal high low permes- bility ; sandy, infiltration; cult to vege-
stratum, waler table, hility in clay gravelly ma- sessonal high tate; moder-

material; terial below water table. ately erodible
pervious grav- depth of 2 to In uLnnela,
elly aand to 3 feet.

substratum.
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Suitability as souree of— Boil features

affecting—

Suitability Suscepti-
Boil geries and map symhaols for winter bility to 1
grading frost action
Topsoil Band and Road fill Highway loeation
gravel

Genesee! Gnoooo.._aeeo... Poor: ecom- | Moderate _ | Good to depth] Not suitable. .| Fair: fair sta- Good drainage;
monly wet; of 2 feet. bility and subject to
subject to compaotion. ﬂoﬂdi.nﬁ
flonding. nearly level.

Gravel pits: Gp.

o interpretations;
properties  too  vari-
able to be estimated,

Haney: HaB, HdA, HdB....| Fair: sea- Moderate Good to Fair to good Fair surface layer | Moderately well
zonally to low. depth of 12 locally at a and subsoil; drained; zea-
wel inches; depth of 2 fair stability sonal wetness,

fair be- to 4 feet, and eompae-
tween but eon- tion; fair to
depth of 12 taing con- gﬂuci subatra-
and 20 sidernble tum has varied
inches. fines. eontent of
fines,
Haskins: HkA, HkB, Hn#A, | Poor: sea- High_____._.| Good to Not sultable__| Fair in subsoil Seasonal high
HnB. sonal high depth of 10 to depth of water table;
water table, inches; fair 2 to 3 feet; subsoil mod-
hetween moderate erately per-
depth of 10 ghrink-swell meable; sub-
to 20 potential: stratum has
inches. seasonal high clavey material
watar table; at depth of 30
poar in sub- to 40 inches,
stratum, plastie very slowly
clay, high permeable.
volume change.

Hoytville: Ho, HYo e ooeee... Poor: clayey | Higho...__. Poor: high | Not suitable__| Poor: plastic Eeasonal hi
material; elay con- elay; high vol- water table;
aeamnn.ll'}‘ tent. ume change; plastic soil
wet, seasonal water material; very

table. poorly drained.

*Kibhie: KbA, Ksh, KtB_...| Poor: sea- High._. ....| Fair to good | Not suitable__| Poor: poor stabil- | Seasonal high

For Del Rey part of aomally to depth of ity, high erod- water table;
KtB. see Del Rey wet; low 15 inches; ibility; poor seepage in cuts,
series. stability on fair be- compaction;

freezing tween seasonal high
and thaw- depth of water table.
ing. 15 and 30

inahes.

Latty: La, Leeooaoomoaana- Poor: high | High._._.__) Poor: high | Notsuitable; | Poor: plastic clay;| Seasonal hi
clay con- clay con- fine- seasonal high water table;
tent; very tent. grained water table. plaztic clayvey
poorly material. material; very
drained. poorly draine
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Boil features affecting—Continued
Pipeling Farm ponds
eanstruction and Agricultural Irrigation Terraces or Waterways
meintenance drainage diversions
Reservoir areas Embankments
| Well-drained, Medium seep- Fair compaction | Well dra‘ned; High available NW‘f level; Nearly level;
leamy soil ; age; subject and stability; subject to water capac- well drained ; subject to
aubject to to flooding; medium per- flooding. ity ; medium subject to Hund.[ﬁ; well
ficoding,. well-drained meability ; infiltration ; flooding. drained.
soil. medium com- well drained ;
pressibility. subject to
flooding.

Moderately High seepage in Fair to good Moderately Medium avail- Nearly lovel to Nearly lavel to
well drained; substratum; eompaction; well drained ; able water gently sloping; gently sloping;
loamy mna- moderately and stability; gravel and capacity ; short slopes; madmtﬂ?m
terial over well drained moderate sand at depth medium maoderately erodible in
sand or soil. permeability; of 2 to 4 foet, infiltration. srodible in channels,
gravel, substratum channels,

has anrh:rus
gravel and
sand. I

Sensonal Medium =eepage | Fair compaetion | SBeasonal high Meadinm avail- MNearly level to Nearly lavel to
water table; in subsoil to and stability; water table; able water gently sloping; gently sloping;
clayey ma- depth of 30 low permea- moderately capacity; moderately moderately
terial below to 40 inches; bility; sub- permeable medium in- erodible in erodible in
daepth of 30 spasonal high stratum has subsoil ; filtration; channels:; channels;
inches. water table; high shrink- clayey sub- slow permea- seasonal high seasonal high

subatratum swell poten- stratum, very bility below water table. water table.
has very low {ial. slowly per- depth of 30 to
soepage, meable. 40 inches,

Seasonal high Low seepage; Fair to poor Beazonal high High available MNearly level; Nearly lavel
water table; anasonal high compaction water table; witer capac- clayey sub- clayey aoil
very poorl water table, and stability; maoderately ity ; slow infil- aoil; euts diffi- material ;
drained; clay- low permea- slow permea- tration; sea- oult to vege- moderately
ey material. hility when bility; ve gonal high tate; moder- erodible in

compacted ; poorly drained. water table. ately erodible channels; sea-
high valume in ol als. sonally wat.
change; cracks

when dry.

Seazonal high High sespage Poor stability Seasonal high High available Wearly level to Nearly level to
water table; ugh aandy and compac- water table; water capac- ﬁently sloping; gently slop-
trench walls seams in sub- tion; sandy moderate por- ity ; medinm ighly erod- ing; sandy
unstable. stratum; sen- permeable meability; infiltration ; ible in chan- and =ilt;

gonal high material, sub- nearly lovel, seasonal high nels ; siltation material is

waler table. jeet to piping. water table, hazard. erodible and
source of
siltation.

Beasonal high Low sespage; Fair to poor High water Medium avail- Nearly level ; Nearly level
water table; high water stability; poor table; very able water clayey sub- clayey soil
very poorly table, eompaction; slow permea- capacity; slow stratum and material;
drained ; clay- high shrink- hility; very infiltration ; subsoil ; diffi- maoderately
ey material. awell po en- poorly high water cult to vege- erodible in

tial; cracks drained. table. tate; very channels;
when dry; low orly seasonally
permeability. rained. wet,
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TanLe 5.—Engineering

Suitability as source of— Soil features
affecting—-
Suitability Sugeepti-
Soil series and map symbols for winter bility to
grading froat action
Topsoil HSand and Road fill Highway location
gravel

Lenawee: Ln, [s.__________ Poor: sea- High_______ Fair to depth | Not suit- Poor to fair; fair High water table;
sonally of 15 able. compaction moderately slow
wet; very inches; and stability; permeability ;
poorly moderate high water very poorly
drained. clay con- table. drained.

tent.

Lucas: LwB, LwC2, LwD?2___| Poor: wetin | Moderate.__| Poor: clayey | Not suit- Poor: plastic Plastic clayey
winter; material. able. clayey material; maierial; some
slow to high volume steep slopes.
dry: clayey change.
material.

Mermill: Md, Me_____._____ Poor: very High __.___ Fair to good | Not suit- Fair in subsoil; sea- | Seasonal high
poorly to depth able. sonal high water water table;
drained; of 15 table; poor in plastic clay
seasonally inches. substratum; material at
wet. plastic clayey ma- depth of 20 to

terial; very slowly 40 inches.
permeable.

Millgrove: M{, Mg__________ Poor: very Moderate.._| Goad to Fair to Fair: fair stability | Seasonal high
poorly depth of 20 good and compaction watber table;
drained; inches, below to depth of 3 to 4 moderately
seasonally depth of feet: good in permeable sub-
wet. 3to4 sandy and grav- soil; very

feet; elly substratum; poorly drained.
strata of good stability.

sand and

gravel;

consider-

able fines

in many

places.

Morley: MeB___.__________ Poor: sea- High_ .. ____ Fair to depth | Not suit- Poor: surface and Seasonally wet;
gonally wet of 12 able. subsoil has plas- moderately
and slow inches. tie soil material; well drained;
o dry; high volume slow permea-
clayey change. bility; clayey
material. material.
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Soil features affecting—Continued

Pipeline Farm ponds
construction and Agricultural Irrigation Terraces or Waterways
maintenance drainage diversions
Reservoir areas Embankments
Seasonal high Low seepage; Fair stability High water High available Nearly level; Nearly level;
water table; high water and compac- table ; mod- water capac- moderately seasonally
very poorly table; medium tion ; medinm erately slow ity ; moderate erodible in wet; very
drained. seepage in to high com- permeability ; infiltration ; channels; very poorly
places through pressibility; very poorly high water poorly drained.
silt lenses. moderate drained. table. drained.

Clayey material;

seasonally
wet.

Very poorly
drained; sea-
gonal high
water table;
clayey.

Very poorly
drained;
sandy and
gravelly sub-
stratum;
nearly level.

Moderately well

drained;
clayey mate-
rial.

Moderately well

drained; low
seepage; high
scepage in
places through
sand or silt
lenses.

Medium to low

seepage to
depth of 20 to
40 inches; low
seepage in
substratum;
seasonal high
water table,

Pervious sub-

stratum, ex-
cessive seep-
age; seagonal
high water
table.

Low seepage;

moderately
well drained.

shrink-swell
potential ; low
permeability.

Falir stability;

fair to poor
compaction;
high compres-
sibility; high
shrink-swell
potential;
cracks when
dry.

Fair stability

and compac-
tion; high
compressibility
below depth

of 20 to 40
inches; low
permeability.

Fair stability;

fair to gond
compadction ;
poor resist-
ance to pip-
ing; substra-
tum has medi-
um permeahil-
ity.

Fair stability

and compac-
tion; low
permeability;
medium to
high eompres-
sibility.

Moderately well

drained ; sea-
sonal high wa-
ter table; slow
permeability.

Seazonal high

water table;
moderately
permeable
suhsoil; very
slow perme-
ability in
gubstratum;
very poorly
drained.

Seasonal high

water table;
moderate
permeability;
sand or
gravelly sand
below depth
of 3 to 4 fleet ;
very poorly
drained,

Moderately well

drained; slow
permeability;
seasonally
wet,

Medium avail-

able water
capacity; slow
infiltration.

Medium avail-

able water
capacity; me-
dium infiltra-
tion; seasonal
high water
table.

High available

water capac-
ity; medium
infiltration;
seasonal high
water table,

Medium avail-

able water
capacity; slow
infiltration;
moderately
well drained.

Clayey subsoil at

shallow depth,
difficult to
vegetate;
seasonally wet.

Nearly level;

moderately
eredible in
channels; very
poorly
drained.

Nearly level;

cuts expose
sand and
gravel; diffi-
cult to vege-
tate; very
poorly
drained.

Gently sloping

to sloping;
clayey sub-
soil and sub-
stratum; cuts
difficult to
vegetate;
moderately
erodible in
channels.

Digturbed soil

material ig
erodible;
clayey sub-
soil; seasonally
wet.

Nearly level;

moderately
erodible in
channels; sea-
sonally wet;
very poorly
drained.

Nearly level,;

moderate
erodibility;
seasonally
wet; very
poorly
drained.

Gently sloping

to sloping;
clayey sub-
s0il and sub-
stratum; cuts
difficult to
construct and
vegetate.
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Snitability as source of— Soil features
affecting—
Suitability Suscepti~
Soil series and map symbols for winter bility to
grading frost action
Topsoil Sand and Road fill Highway location
gravel

Nappanee: NaA, NaB, NpA, | Poor: sea- High_______ Fair in sur- Not suitable..| Poor: plastic Seasonal high

NpB, NtA sonally wet, face layer; soil material; water table;
clayey ma- limited high compres- very slow per-
terial. suitable sibility; sea- meability.

material. sonal high
water table.
*Ottokee: OkB, OtBo__..___ Good________ Low___.__. Poor: sandy | Good: Fair: fair stabil- | Moderately well
For Tuscola part of material ; poorly ity and fair to drained loose
(OtB, see Tuscola ser- low fer- graded fine good compac- sand; unstable;
ies. tility. sands, but tion; unpro- hinders hauling
contains tected slopes operations; cuts
some fines; are highly difficult to
not suit- erodible. vegetate;
able for droughty.
gravel.

Paulding: Pa, Pdo_._.______ Poor: sea- Moderate Poor: high Not suitable__| Poor: plastic Plastic soil ma-
sonal high to high. clay con- clay; high vol- terial; high
water tent. ume change; water table;
table; very slow per- very slow per-
clayey meability. meability.
soils.

Pewamo: Pm._______ . _..___ Poor: plastic | High______. Fair in sur- Not suitable._| Poor: clayey Plastic soil ma-
when wet; face layer, plastic soil terial ; mod-
seasonal clayey material. ately slow per-
high water below. meability, sea-~
table. sonal high

water table,

Quarries: QCu.

No interpretations;
properties too vari-
able to be estimated.

Rawson: RmA, RmB, RmC2.| Fair to poor: | Moderate.__| Goed in sur- | Nof suitable_ .| Fair to depth of 2 Moderately well
seasonally face layer. to 3 feet; fair drained; moder-
wet; slow gtability and ately permeable;
to dry. compaction. substratum is

Poor in substra- very slowly
tum: plastic permeable
clay; high plastic clay.
volume change.
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Soil features affecting—Continued

trench walls
very unstable;
moderately
well drained.

Plastic, clayey
soil; very
poorly
drained.

Very poorly
drained ;
clayey ma-
terial.

Moderately well
drained ;
clayey below
depth of 2 to
3 feet.

pervious gands.

Low seepage;

seasonal high
water table.

Low seepage;

seasonal high
water table,

Moderate seep-

age to depth
of 2 to 3 feet;
low seepage
below depth
of 2 to 3 feet;
moderately
well drained.

and com-
paction;
highly per-
meable sands;
subject to
piping.

Fair to poor

stability;
high shrink-
swell poten-
tial; cracks
when dry.

Fair stability

and compac-
tion; medium
to high com-
pressibility;
high volume
change; low
permeability,

Fair stability

and ecompae-
tion; sub-
stratum has
high shrink-
swell poten-
tial ; eracks
when dry.

well-drained
sandy soil;
rapid permea~
bility.

Seasonal high

water table;
very slow
permeability ;
vel'y poorly
drained.

Seasonal high

water table;
moderately
slow per-
meability;
very poorly
drained.

Moderately well

drained ; mod-
erate per-
meability;
substratum is
very slowly
permeable,

water capac-
ity; rapid in-
filtration;
moderately
well drained.

Medium avail-

able water
capacity; slow
infiltration;
very poorly
drained.

High available

water capac-
ity; medium
infiltration;
seasonal high
water table.

Medium avail-

able water
capacity;
medium infil-
tration; sea-
sonally wet.

to sloping;
erodible sandy
material; cuts
difficult to
vegetate; low
fertility;
droughty,

Nearly level;

dense, clayey
subsoil ;
highly plastic,
cuts difficult
to construct
and vegetlate;
very poorly
drained.

Nearly level

elayey soil;
moderately
erodible in
channels,

Nearly level to

sloping ; mod-
erate per-
meability;
cuts may ex-
pose dense
clayey ma-~
terial ; diffi-
cult 1o vege-
tate.

Pipeline Farm ponds
construction and Agricultural Irrigation Terraces or Waterways
maintenance drainage diversions
Reservoir areas Embankments
Somewhat Low seepage; Fair to poor Seasonal high Medium avail- Nearly level Nearly level
poorly seasonal stability and water table; able water to gently to gently
drained; high water compaction; very glow capacity; sloping; mod- sloping; mod-
clayey sub- table. high compres- permeability. slow infil- erately erod- erately erod-
goil. gibility ; sub- tration; sea- ible in chan- ible in chan-
ject to crack- gonal high nels; clayey nels; euts
ing. water table. subsoil and difficult to
substratum; vegetate;
difficult to clayey ma-
vegetate. terial crusts
and is lIow in
organic mat-
ter.
Loose sand; Rapid seepage; Fair stability Moderately Low available Nearly level Nearly level to

sloping;
sandy ma-
terial; diffi-
cult to vege-
tate;
droughty;
low fertility.

Nearly level;
very clayey
material;
seasonal high
water table;
difficult to
construct and
vegetate.

Nearly level;
clayey ma-
terial;
moderately
erodible in
channels.

Nearly level to
sloping ; mod-
erately erod-
ible in chan-
nels; cuts
may expose
plastie clay.
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TaBLE 5.—Engineering

Suitability as source of— Soil features
affecting—
Suitability Suscepti-
Hoil series and map symbols for winter bility to
grading frogt aetion . .
Topsoil Sand and Road fill Highway loeation
gravel

Rimer: RnA,RnB_.._______ Poor: sea- Moderate Poar: sandy | Fair source Fair to depth of 2 | Seasonal high
sonal high to high, madterial; af poorly to 3 feet; sub- water table;
water low fer- graded stratum poor: moderately
table; slow tility. fine sand plastic elay; rapid permea-
to dry. to depth of high volume bility to depth

2 to 3 feet; change. of 2 to 3 feet;
not suit- subatratum is
able for clayey and slow-
gravel, ly permeable.

Roszelms: RoA, RoB, RsA, | Poor: sea- Moderate Poor: thin; Not suitable__| Poor: plastic Seagonal high

RsB. sonal high to high. clayey. clay; high water table;
water volume change; very slow per-
table; plas- very slow per- meability;
tie goil meability. plastic soil
material. material.

8t. Clair; SaB, ScB, ScC2, | Poor: sea- Moderate_._| Poor: thin Not suitable_ _| Poor: fair sta- Moderately well

ScD2 sonally to plastic bility; high drained; plastic
wet; slow clay. compressibility; goil material;
to dry; plastic clay. moderately
clavey ma- sloping in plaeces,
terial,

Seward: SdA, SdB__________ Fair: mod- Maoderate Poor: sandy | Fair source Good to fair to Moderately well
erately well to low. material. of poorly depth of 2 to 3 drained; sub-
drained; graded fine feet; sub- stratum i
sandy soil gand to stratum poor; plastic clay.
over clay. depth of 2 plastic clay.

to 3 feet;
not suit-
able for
gravel,

Shinrock: SfB, SfC2____..__ Poor: sea- Moderate.__[ Good to Not suitable._] Fair to peor: Moderately well
sonally depth of 10 moderately drained; clayey
wet; slow inches; plastic; high s0il material;
to dry; poor sub- shrink-swell seasonally wet.
clayey soil soil mod- potential.
material. erately

clayey.

Shoals: Sh_o_ . _______.____ Poor: sea- High_______ Good to Not suitable. .| Poor: fair sta- Somewhat poorly
sonal high depth of 2 bility and com- drained; sea-
water feet. paction; high sonal high water
table; sub- water table; table; subject
ject to subject to to flooding,.
flooding. flooding.
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Beil features affecting—Continued

Pipeline
construction and
maintenance

Farm ponds

Reservoir areas

Embankments

Agrieultural
drainage

Irrigation

Terraces or
diversions

Waterways

Seasonal high
water table;
clayey below
depth of 2 to
3 feet.

Seasonal high
water table;
clavey soil
material.

Some steep soils;
seasonally
wet; sticky
clay material.

Seasonal wet-
ness; clayey
material be-
low a depth of
2 to 3 feet;
moderately
well drained,

Moderately well
drained ; some-
what clayey
soil material.

Somewhat poor-
ly drained;
subject to
flooding,.

High seepage in

surface layer
and suhsoil;
sandy ma-
terial ; low
seepage in
substratum;
seasonal high
water table.

Low seepage;

seasonal high
water table.

Low seepage;

moderately
well drained.

High seepage to

depth of 2 to 3
feet; low seep-
age in clayey
substratum.

Low seepage;
moderately
well drained.

Medium seep-
age; perme-
able gandy
layer in places;
seasonal high
water table;
subject to
flooding.

Poor stability;

fair compac-
tion; slight
COmPressi=
hility; per-
vious to depth
of 2 to 3 feet;
substratum
has low per-
meability,
high volume
change, cracks
when dry.

Fair stability ;

fair to poor
compaction;
high com-
pressibility;
high shrink-
swell poten-
tial ; cracks
when dry.

Fair stability

and compac-
tion ; medium
to high eom-
presgibility;
high shrink-
swell potential ;
cracks when
dry.

Fair stability;
fair to good
compaction;
subject to pip-
ing; sub-
stratum clay-
ey, has low

ermeability,
igh volume
change.

Fair stability
and compac-
tion; medium
to high com-
pressibility;
low perme-
ahility.

Fair stability
and eompac-
tion; moderate
permeability ;
subject to
piping.

Seasonal high
water table;
rapid perme-
ability in
sandy mg-
terial ; slow
permesbility.
in clayey
substratum.

Seasonal high
water table;
very slow per-
meability;
somewhat

poorly drained.

Moderately well
drained; very
slow perme-
ability; seg-
sonally wet.

Moderately well
drained ; rapid
permeability
to depth of 2
to 3 feet; sub-
stratum clay-
ey ; slowly
permeable.

Moderately well
drained; mod-
erately slow
permeability;

seasonally wet.

Somewhat poor-
ly drained;
moderate
permeability;
subject to
flooding.

Low to medium

available
water capac-
ity ; rapid
infiltration;
seazsonal high
water table.

Medium avail-
able water
capacity; slow
infiltration ;
seasonal high
water table,

Medium avail-

able water ca-
pacity; slow
infiltration ;
sloping in
places,

Low to medium

available water
capacity; rapid
infiltration;

seasonally wet.

Medium avail-

able water
eapacity; slow
infiltration
rate; mod-
erately well
drained; sea-
sonal water
table.

High available

water ca~
pacity ; medi-
um infiltra-
tion; seasonal
high water
table; subject
to flooding.

Nearly level to
gen ly sloping
sandy ma-
terial; severely
erodible in
channels; cuts
may expose
plastic clay;
sand or clay
difficult to
vegetate.

Nearly level to
gently sloping;
dense clayev
subgoil; highly
plastic cuts
difficult to
construct and
vegetate.

Gently sloping
to moderately
steep; mod-
erately erod-
ible in
channels;
plastic clay;
cuts difficult to
construct and
vegetate.

Nearly level to
gently sloping;
very erodible
in channels;
deep cuts ex-
pose plastic
clay; difficult
to vegetate.

Gently sloping
to sloping;
moderately
erodible in
channels; mod-
erately clayey.

Nearly level;

moderately
erodible in
channels; sub-
jeet to flood-
ing.

Nearly level to
gently sloping;
severely erod-
ible in chan-
nels; gandy
material; cuts
difficult to
vegetate.

Nearly level to
sloping; very
clayey plastic
soil material;
geasonal high
water table;
diffieult to
construct and
vegetate.

Gently sloping
to moderately
steep; clayey
soil material;
moderately
erodible in
channels.

Nearly level to

gently sloping;
sandy ma-
terial; very
erodible in
channels;
difficult to
vegetate.

Gently sloping

to sloping;
moderately
erodible in
channels; clay-
ey material;
difficult to
vegetate.

Nearly level;

erodible in
channels; sub-
ject to flood-
ing,
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TasLe 5.—Engineering

Buitability as source of— Boil features
affecting—
Buitability Buscepti-
Boil series and map symhbaols for winter bility to
grading frost action
Topsaail Band and Road fill Highway location
gravel

Shoals, moderately shallow | Poor: sea- Moderate__.| Good to fair | Source of Poor: fair sta- Somewhat poorly

variant: Sk. sonal high above lime- limestone bility and com- drained ; sea-
water gtone bed- bedrock at paction; high sonal high
table; rock. depth of 2 water table; water le;
aubject to to 3 feet. aubject to bedroek at
flooding; fooding; lim- depth of 2 to 3
limestona ited doEt.h aver feet; subject to
bedrock at bedr ﬂnoding
depth of 2
to 3 feat.

Sloan: So--o-ooooecc-o-....| Poor: sea- High___.... Fair to good Not suitahle. .| Poor: (falr sta- Very poorly
sonal high to depth of bility and com- dramed ; sea-
water 2 feat. paction; high sonal high water
table; water table; table; subject
subjeet to subject to to flooding.
flooding. flooding.

Tedrow: TdA..... M o Poor: sea- Moderate.__| Poor: sandy | Fair souree of | Fair: fair sta- Somewhat poorly
sonal high material ; poorly bility and com- drained; sea-
water low graded fine paction; high sonal high water
table; slow fertility. sand; not water table; table; nearly
to dry. suitable for unprut.enm:f level,

gravel, slopes are
erodible.

Toledo: To, Ttoceeeeee-.---| Poor: sea- High.......| Poor: Not suitable. _| Poor: plastic Vwaroorly
sonall clayey soil clay; high drained; sea-
wet; clayey malerial, water table. sonal high water
Anil table; claye
material, soil material.

*Tuscola: TuB, Tw 'E-_______ Fair: silty High.......| Good to Not suitable__| Fair to poor: Moderately well

TFor Shinrock sp material depth of 12 silty material; drained ; sea-
TwB, see hiumck dries in ; erodible on zonally wat.
series. slowly. fair be- slopes. moderately

‘t:i:remﬁﬂ i 13 plarmenhla out

pths of 1 slopes are very
and 24 erodible,
inches,

Urban land: Ur,

No interpretations; prop-
erties too variable to
be estimated,

Voaughnaville: VaB______.... Poor: gener- | Moderate__.| Good to Not suitable. | Good to depth of | Moderately well
ally wet depth of 12 2 to 3 feet; drained; mod-
and seepy inches, poor in sub- erate perme-

in winter. stratum; ability in sub-
plastio clay. soil; in
stratum clayey,
slow per-
meability.
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interpretations of the soils—Continued

Soil features affecting—Continued

Very poorly

Very poorly

Medium to slow

Low seepage;

Fair stability

Poor stability

Yery poorly

Very poorly

rock at depth
of 2 to 3 feet.

High available

Medium awvail-

Nearly level;

Nearly level

Pipeline Farm ponds

construetion and Agricultural Irrigation Terraces or Waterways

maintenance drainage diversions
Reservoir areas Embankments

Limestone bed- Limestone bed- Limestone bed- Somewhat poorly | Medium avail- Nearly level; Nearly level;
rock below rock at depth rock below drained; mod- able water moderately erodible in
depth of 2 to of 2 to 3 feet. depth of 2 to erate permea- capacity; me- erodible in channels;
3 feet; some- 3 feet. bility ; subject dium infiltra- channels; subject to
what poorly to flooding; tion; seasonal limestone hed- flooding;
drained; limestone bed- high water rock below limestone
subject to rock at depth table; subject depth of 2 to bedrock he-
flooding. of 2 to 3 feet. to flooding; 3 feet. low depth of

limestone bed- 2 to 3 feet.

Nearly level;

drained; seepage, more and compac- drained; mod- water capac- moderately erodible in
gubject to rapid in sandy tion; medium erate permea- ity; medium erodible in channels;
flooding; silty seams; subject compressibil- bility; sea- infiltration; channels; subject to
material. to flooding; ity; subject to sonal high seasonal high subject to flooding; very
seasonsal high piping. water table; water table; flooding. poorly
water tahle. gubject to subject to drained.
flooding. flooding,

Somewhat Rapid seepage; Fair stability Somewhat poorly ;| Low available Nearly level Nearly level;
poarly pervious and compac- drained; sea- water capac- sandy ma- erodible;
drained; sands. tion; slight sonal high ity; rapid terial; difficult to
sandy ma-~ compressibil- water table; infiltration; highly erod- vegetate;
terial; season- ity; highly rapid permea- seasonal high ible; season- geagsonally
ally wet. perimeable bility. water table. ally wet. wet.

sands; subject
to piping.

Nearly level

drained; high water and compac- drained ; gsea- able water clayey soil; clayey ma-
clayey sub- table. tion; low sonal high capacity; slow slow permea- terial; cuts
soil and permeability; water table; infiltration; bility; cuts diffioult to
substratum. high shrink- slow permea- seasonal high difficult to construet and
swell poten- bility. water table. vegetate; very vegetate;
tial; cracks poorly drained. very poorly
when dry, drained.

Seasonally wet;

Moderate seep-~

Poor stability

Moderately well

High available

Gently sloping;

Gently sloping;

unstable age; rapid in and compae- drained; sea- water capac- severely very erodible
trench walls; sandy layer; tion; medium sonally wet; ity ; medium erodible in in channels;
moderately moderately compressi- moderate per- infiltration; channels; gilty gusceptible to
well drained. well drained. bility; subject meability. seasonal high and sandy siltation,
to piping. water table. material ;
giltation
hazard.

Moderately well

Medium seepage;

(Good stability

Moderately well

Medium avail-

Gently sloping;

Gently sloping;

drained; rapid in some and compac- drained; sea- able water moderately moderaiely

clayey below layers of sub- tion; moder- sonally wet; eapacity; erodible in erodible in

depth of 2 to soil; clayey ately per- moderate per- medium infil- channels; cuts channels;

3 feet. gubstratum, meable; sub- meability in tration; sea- in clayey clayey sub-
has low ject to piping; subsoil; re- sonaily wet. substratum; stratum; cuts
seepage. substratum ceives seepage difficult to difficult to

has low per- from adjacent, vegetate. vegetate.
meability; more permesa-
high shrink- ble soils,

swell potential.
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TasLE 5.—Engineering

Suitability as souree of—

Soil features

. affecting—
Buitability Suscepti-
Boil series and map symbols for winter bility to
grading frost action
Topsoil Band and Road fill Highway location
gravel
Wabasha: Wa__._._._______ Poor: sea- Moderate Poor: clayey.| Not suitable__.| Poor: poor Very poorly
sonally to high. stability; drained; slow
wet; sub- plastic clay; permeability;
ject to high volume high water
floading. change; high table; clayey
water table; material; sub-
subject to ject to flood-
flooding. ing.
Wahasha, moderately shallow | Poor: Moderate___| Poor: Source of Poor: poor Very poorly
variant: Wh. seasonally clayey soil limestone stability; plastic drained; slow
wet; sub- material. bedrock at elay; high permeability;
ject to depth volume change; high water
flooding; below 2 to high water table; clayey
limestone 3 feet. table; subject soil material;
bedrock at to flooding; bedrock at
depth of 2 limited depth depth below
to 3 feet. aver bedrock. 2 to 3 feet;
subject to
flooding.
Wauseon: Wf_o________.__.. Poor: High__..___ Good to Poor: poorly | Fair: fair Very poorly
seasonally depth of 20 graded gtability and drained; rapid
wet; very inches. fine sand compaction; permeability;
poorly mixed with high water clayey scil
drained. considera- table; erodible material below
ble fines to on slopes. a depth of 2 to
depth of 2 3 feet; very
to 3 feet. slowly
permeable.
Willette: Wm______________ Poor: High.._.__.. Poor if used Not suitable__| Not suitable: Organic material
seasonal alone, fair organic 2 to 3 feet
high water if mixed material over thick; high
table; with clay; seasonal water table;
organic mineral soil high water subject to
matter 2 to material. table. ponding or
3 feet flooding;
thick over unstable
clayey soil material; sub-
material. stratum is

plastic clay.
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Soil features affecting—Continued

Very poorly

drained;
clayey soil
material
below depth
of 3 feet,

Very poorly
drained;
organic
material 2 to
3 feet thick;
clayey sub-
stratum,

High seepage in

sandy
material over
clays; high
water table;
very poorly
draingd ; low
seepage in
substratum.

Uppermost 2 to

3 feet is
organic
material; high
water table;
variable rate
of seepage;
impervious
clay sub-
stratum, low
seepage rate.

Fair stability;

fair to good
compaction;
sandy
material
susceptible to
piping; sub-
stratum elay-
ey, high
volume
change.

Uppermost 2 to

3 feet iy
arganic
material ;
pervious; poor
stability; high
compressibil-
ity; clayey
substratum;
fair stability
and compac-
tion; high
volume
change;
cracks when
dry.

Very poorly

drained; sea-
sonally high
water table;
moderately
rapid perme-
ability; clay-
ey material
below depth
of 2 to 3 feet.

Organic material,

subject to
subsidence;
high water
table; clayey
material below
depth of 2 to
3 feet; very
poorly
drained.

depth of 2 to
3 feet.

Medium avail-

able water
capacity ;
rapid infiltra-
tion ; seasonal
high water
table.

Medium to high

available
water
capacity;
rapid infiltra-
tion; high
water table;
susceptible to
s0il blowing
when dry.

Nearly level

sandy
material ;
erodible in
channels;
giltation
hazard; very
poorly
drained.

Level to

depressed;
subject to
ponding;
organic
material; deep
cuts may
expose clayey
material;
difficult to
construct and
vegetate,

Pipeline Farm ponds
construction and Agricultural Irrigation Terraces or Waterways
maintenance drainage diversions
Reservoir areas Embankments
Subject to Low seepage; Fair stability Very poorly Medium to high | Nearly level; Nearly level;
flooding; clayey ma- and compac- drained; sea- available clayey soil; clayey mate-
clayey soil terial; high tion; high sonal high water capacity; slow perme- rial; sea-
material; water table; shrink-swell water table; slow infiltra- ability ; mod- sonal high
very poarly subject to potential ; slow permea-~ tion rate; erately water table;
drained. flooding. cracks when bility ; sub- seasonal high erodible in difficult to
ject to water table; channels; cuts construct and
flooding. subjeet to difficult to vegetate;
flooding. vegetate; subject to
subject to flooding.
flooding.
Limestone bed- | Limestone bed- Fair stability Very poorly Medium Nearly level; Nearly level
rock below rock below and eompac- drained; sea- available moderately clayey
depth of 2 to depth of 2 to tion; cracks sanal high water erodible in material ;
3 feet; very 3 feet, when dry; water table; capaeity ; slow channels; seasonal high
poorly limestone limestone infiltration; limestone Wa.t-pr table;
drained; bedrock at bedrock at seagonal high bedrock at subject to
subject to depth of 2 t0 3 depth of 2 to water table; depth of 2 to flooding ;
flooding. feet. 3 feet; subject subject to 3 feet; aubject limestone
to flooding. flooding; to flooding, bedrock at
limestone depth of 2 to
bedrock at 3 feet.

Nearly level

sandy
material ;
seasonally
wet; highly
erodible in
channels;
very poorly
drained.

Level to

depressed
organic
material;
highly
erodible in
channels; cuts
may expose
clayey
substratum;
difficult to
vegetate.
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Engineering properties

Table 4 shows estimated physical and chemical proper-
ties of the soils and the estimated engineering and USDA
texture classifications. Additional information about the
soils is given in the section “Descriptions of the Soils.”
Some reference to geology is given in the section “Forma-
tion and Classification of Soils” and in the section “Gen-
eral Nature of the County”.

The estimated physical data shown in table 4 are based
on the soil test data in table 3 and on fleld experience
and test data from the same kinds of soil in other coun-
ties. The following paragraphs briefly describe the col-
umns shown in table 4.

Depth to bedrock is not given in table 4, because bed-
rock generally does not occur within a depth of 5 feet, but
the moderately shallow variants of the Digby, Shoals,
and Wabasha series have bedrock at a depth ranging
from 20 to 40 inches.

Depth to seasonal high water table—The shallowest
depth is given at which saturated soil occurs during win-
ter and spring because of a perched or other ground-
water table. Soil conditions immediately after heavy pre-
cipitation are not considered. In all soils, particularly in
sloping soils on uplands, the depth to the water table is
generally greater late in spring and in summer and fall
than is indicated in this column.

Depth from surface.—The depths given in this column
correspond to differences in properties significant to engi-
neering in the profile described as representative for each
series. It is pointed out that because the estimated data
given is for the representative soil profile in each series,
the depth from the surface and thickness of the major
layers may vary somewhat from those shown.

Percentage passing sieve—These columns show esti-
mated particle-size distribution according to the standard
size of sieves.

USDA texture—The textures given correspond to the
dominant textures given in the technical description of
each soil.

Engineering classifications~The estimated classifica-
tions are based on actual test data from this county and
other survey areas. See the subsection “Engineering Clas-
ii_ﬁcation ystems” for explanations of these classifica-

lons,

Permeability—Permeability values are estimates of the
range in rates of downward water movement in the major
soil horizons when they are saturated but allowed to
drain freely; that ig, saturated above a true water table,
They are estimates based on soil texture, soil structure,
porosity, permeability, and infiltration tests, as well as
drainage observations of the soils. In any given soil, infil-
tration through the surface layer varies considerably ac-
cording to land use and management, as well as to initial
moisture conditions.

Awailoble water capacity—The capacity of soils to
hold water available for use by most plants. It is com-
monly defined as the difference between the amount of
soil water at field capacity and the amount at wilting
point. It is commonly expressed as inches of water per
inch of soil.

Reaction—The ranges in pH given in this column rep-
resent a summary of the many field pH determinations
taken during the survey on each of the soils in the county.

SURVEY

Liming and other management practices can result in a
pH that differs from that indicated in this column. Re-
action is defined in the Glossary.

Shrink-swell potential —The estimated shrink-swell
potential is an indication of the volume change to be ex-
pected of the soil material with changes in moisture con-
tent. Soil materials rated high have serious limitations
for engineering uses, such as highway locations and back-
fill for building foundations.

Corrosion potential—The corrosion potential estimated
for uncoated steel is based on soil testure, soil drainage,
and total acidity. Electrical resistivity is not considered
in this rating. 'The corrosion potential for concrete is
based on soil texture and pH value. The rating given is
for average concrete. The ratings do not apply to con-
crete mixed specifically for corrosion resistance.

Engineering interpretations

Table 5 gives interpretations of the engineering prop-
erties of the soils in Putnam County. Interpretations for
other selected uses Involving engineering procedures are
given in the subsection “Soils and Land Use Planning.”

Table 5 lists all of the soil series in the county. Tt de-
seribes and rates selected characteristics of the soils that
might affect their engineering usage. The interpretations
shown in the table are based on actual and estimated soil
test data in table 3, on the estimated properties in table
4, and on field experience. Explanations of the column
headings in table 5 follow.

Suitability for winter grading—DBecanse of wetness,
plasticity, or susceptibility to frost action, many of the
soils are not adapted to grading during parts of winter.
Such soils are rated as poor.

Susceptibility to frost action—Silty and fine sandy
soils that are wet most of the winter and that have a
readily available source of water are most susceptible to
frost action. Such soils are rated high, as are others that
show evidence of frost action,

Topsoil.—The thickness, texture, and natural fertility
of the surface layer determine the suitability of a soil for
use as a topdressing for roadbanks and embankments to
promote the growth of vegetation. Except as noted, only
the surface layer of the soil is considered in this rating.

Sand and gravel—This column gives information
about the soils as & possible source of sand and gravel for
construction purposes. It should not be assumed that
where a soil is rated “good,” that all areas of that soil
can be used for commercial development for sand or
gravel, A soil rated good has better possibilities for sand
or gravel than soils rated poor or fair.

Road fill—This is soil material used in embankments
for roads. The suitability ratings reflect (1) the predicted
performance of soil after it has been placed in an em-
bankment that has been properly compacted and pro-
vided with adequate drainage and (2) the relative ease of
excavating the material at borrow areas.

Highway locations.—Soil features that affect highway
location include shallow depth to rock, a high water table,
steep slopes, stability, and flooding hazard. Susceptibility
to frost action is an important consideration in selecting
locations for highways, but it is rated separately in this
table.

Pipeline construction and maintenance.—Soil features
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that affect pipelines are depth to hard bedrock, soil sta-
bility, high water table, and natural drainage.

Farm ponds—In estimating features that affect reser-
voir areas, consideration is primarily given to the sealing

otential of the reservoir. In addition, shallowness to
Eedrock and the susceptibility to overflow in flood plains
are noted. For embankments, the soils are rated according
to the stability and permeability of the materials if used
in the construction of pond embankments. The perme-
ability noted in table 5 is for the soil material when com-
pacted at optimum moisture. The information also ap-
plies to low dikes and levees.

Agricultural drainage—The soil features that affect
agricultural drainage include natural drainage, the pres-
ence of a seasonal high water table, permeability, and
depth to bedrock.

Irrigation—Tmportant soil features that affect irriga-
tion are the relative ease with which water normally in-
filtrates into, percolates through, and drains from each
of_lthe soils, and the available moisture capacity of the
soils.

Terraces and diversions.—The slope of the land and
the relative erodibility of the soil material are the main
considerations. Other soil features considered include
depth to rock and the presence of a seasonal high water
table. Nearly level soils need no terracing, and steep soils
are not well suited to terracing. Highly erodible soils re-
quire special care in the construction of diversions.

Waterways.—Slope of the land and erodibility of the
so0il material are the main features that affect waterways.
Other features are depth to rock and high water table.

Soils and Land Use Planning

The use of land in Putnam County is diversified. Most
of the acreage has been used for farming, but the acreage
used for residential, commerecial, industrial, and recrea-
tipnal purposes is increasing.

(Table 6 shows estimates of the degree and kind of lim-
itation of each of the soils in Putnam County for farming
and other specified uses. The degree of limitation is based
on soil properties, and the limitations are rated slight,
moderate, and severe. Slight indicates that the limitation
is not serious and is easily overcome; moderate indicates
that overcoming the limitation generally is feasible; and
severe that the limitation is difficult and costly to over-
come, and that the use of the soil for the specified purpose
is questionable, though not impossible.

The interpretations in this survey should be used pri-
marily in planning more detailed investigations to deter-
mine the condition of seil material in place at the pro-
posed site.

_ The following paragraphs explain the column headings
in[table 6

Farmang (cultivated crops)~The degree of limitation
for farming is based on the capability classification sys-
\f,em,”which is explained in the section “Capability Group-
ing.

Disposal of sewage effluent from septic tanks—Homes
that are built in areas that have no public sewage dis-
posal systems require individual septic tanks and filter
fields. The degree of limitation for this use depends
largely on depth to the water table, flooding hazard, per-
meability, and slope.

A high water table that persists for an extended period
interferes with the functioning of a filter field, because
effluent discharged below the water table does not seep
away. In slowly permeable soils, the seepage of effluent
is very slow. If the soils have a sandy or gravelly sub-
stratum, effluent may seep away without adequate filtra-
tion and pollute nearby streams and other water sources.
If » filter field has a steep slope, effluent may seep to the
surface at the lower part of the slope.

Sewage lagoons—These are shallow ponds built to im-
pound and treat sewage. Thev may be needed in an area
if septic tanks or a central sewage system is not practical.
Among the features that control the degree of limitation
are the hazard of fooding, degree of slope, permeability
of the soil, and depth to seasonal high water table.

Homesite location—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. Soil properties and some related
site characteristics that are considered when rating a soil
include slope, natural drainage, and the flooding hazard.
Methods of sewage disposal are not considered.

Basements in poorly drained and somewhat poorly
drained soils are likely to be wet unless foundation drain-
age is provided. By means of extensive systems of tile
drains and open ditches, large areas of the wet soils in
Putnam County have been made suitable for farming.
Excavations for buildings are apt to disrupt these arti-
ficial drainage systems. A combination of poor natural
drainage and silty texture makes some soils soft and
compressible and, consequently, unfavorable for founda-
tions. Heaving and cracking of foundations can be ex-
pected if the soils have a high shrink-swell potential.
Flooding, even if infrequent, causes costly damage.

Lawns, landscaping, and golf fairways—The degrees
of limitation for these uses depend upon natural drain-
age, slope, depth to bedrock, texture of the surface layer,
stoniness, flooding hazard, and available moisture capac-
ity. Generally, the original surface layer in an area is
better for growing lawn grasses and ornamentals than
either fill brought from other areas or soil material taken
from excavations. The surface laver on a site can be re-
moved and stored until comstruction and grading are
completed, and then returned. The natural surface layer
removed in grading from areas for streets also can be
used for lawns.

The amount of supplemental watering that will be
needed to maintain a lawn depends largely on the depth
and other features of the soil. Grading of steep slopes is
likely to result in erosion unless protective measures are
used.

Streets and parking lots—In this column the soils are
given suitability ratings for use for streets and parking
lots in subdivisions where traffic is not continually heavy.
Soil characteristics that affect this use include natural
drainage, slope, and flooding hazard. Tables 4 and 5 in
the engineering section of this survey give other infor-
mation about the soils that are important for streets and
parking lots. The degree of slope that should be designed
for the sides of cuts and fill depends on the erodibility of
the soil and the capacity of the soil to support close-grow-
ing vegetation.
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TABLE 6.—FEstimated degree and kinds of

[An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soil. The soils in
referring to other series that appear

Farming (culti- Disposal of sew- Homesite loea- Lawns, landscap-
Soil series and map symbols vated crops) age effluent from Sewage lagoons ! tion ? (3 stories ing, and golf
septic tanks ! or less) fairways
Arkport: ArB..o . ___ Slight____________ Slights_______.___ Severe: ¥ rapid Slight ___________ Severe: low
permeability in available water
substratum. capacity; tex-
ture.
Belmore:

BIB, BmB_._ . __._ Slight. ___________ Shight s ________ .-| Bevere:3 rapid Slight..__________ Slight______._____

permeability.

BmA o __ Slight____.__._.__ Slights___________ Severe: 3 mod- Slight___________. Slight__.______.__

erately rapid )
permeability.

BmC .. Moderate: ero- Moderate: 3 Severe: 3 rapid Moderate: Moderate:

gion, slope. permeability; slope. glope.
slope.
*Blount

BnA, BoA_____________._ Slight . __________ Severe: slow Slight_ ___________ Moderate: sea-~ Moderate: sea-
permeability. sonal high sonal high

water table. water table.

BoB, BrB. o ____ Slight____._______ Severe: slow Moderate: Moderate: sea- Moderate: sea-

For Del Rey part of permeability. slope. sonal high sonal high
BrB, see Del Rey water table. water table.
series,
Bono: Bs._.__ . . _________. Moderate: wet- Severe: slow Slight______._____ Severe: high Severe: high
ness. permeability; water table. water table;
high water slow permea-
table. bility.
Broughton:
BtB, BuB2________.....- Moderate: Severe: very Moderate: Moderate: high | Severe: slow
erosion. slow permea~ slope. shrink-swell permeability.
bility. potential.

BuC2 ... Severe: erosion...| Severe: very Severe: slope.__.| Moderate: high Severe: very
slow shrink-swell slow
permeability. potential; slope. permeability.

BuD2, BuE3 ... _________ Bevere: erosion___| Severe: very Severe: slope____| Bevere: slope..._| Severe: wvery
slow perinea- ‘ glow permeas
bility; slope. bilty; slope.

Clay cg:uitns: Cp.
ommonly not used, but
some gites may be suit-
able for some uses.
Colwood: Cw_ ..o __.____ Slight___________. Severe: high Moderate: Severe: high Severe: high
water table. moderate water table. water table.
permeability.
Cut and fill land: Cx,
Commeonly not used, but
some sites may be suit-
able for some uses,
Defiance: Df_o____..._______ Moderate: Severe:3subject to | Severe: subject Bevere: subject Severe: subject
wetness., flooding. to flooding, to flooding. to Hooding.

See footnotes at end of table,
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limitations of soils for specified land vses

such mapping units may have different properties and limitations, and for this reason it is necessary to follow carefully the instruetions for
in the first column of this table]

" Recreation
Streets and Sanitary land-
parking lots t Campsites fill (trench Cemeteries
Athletic fields Parks and type)
(intensive use) play areas
Tents Trailers

Moderate: Bevere: tex- Severe: tex- Severe: tex- Severe: tex- Severe:  rapid | Severe: tex-
slope. ture. ture, ture. ture, permeability ture.

in substratum.

Moderate: Moderate: Slight ._____.____ Blight ._._.______ Moderate: Moderate: 2 Slight.
slope. slope. slope. moderately

rapid perme-
ability.

Slight __._______ Shght.__________ Slight________... Stight ___.__.___ Slight . _._ooo-- Moderate: 3 Slight.

moderately
rapid permea-
bility.

Severe: slope.-.| Severe: slope___| Moderate: Moderate: Severe: slope_..| Moderate: 3 Moderate:

slope. slope. moderately siope.
rapid perme-
ability; slope.

Moderate: sea- | Severe: slow Moderate: sea- | Severe: slow Severe: slow Moderate: sea- | Severe: slow
songl high permeahbility. sonal high permeability. permeability, sonal high permeability.
water tabie. water table. water table,

Moderate: sea- | Severe: slow Moderate: sea- | Severe: slow Severe: slow Moderate: sea- | Severe: slow
sonal high permeability. sonal high permeability. permeability, sonal high permeahility.
water table, water table. water table,

Severe: high Severe: high Severe: high Severe: high Severe: high Severe: high Severe: high

water table.

water table;
slow permea.
bility.

water table.

water table;
slow permea-
bility.

water table;
slow permea-
bility.

water table.

water table;
slow permea-
bility.

Moderate: Severe: very Moderate: Severe: very Severe: very Severe: very Severe: very
slope. slow permea- texture. slow permea- slow permea- slow permea- slow permea-
bility. bility. bility ; slope. bility. bility.
Severe: slope_. | Severe: very Moderate: Bevere: very Severe: very Severe: very Severe: very
slow permea- slope. slow permea- slow permea- slow permea- slow permea-
bility. bility. bility ; slape. bility. bility.
Severe: slope_._j Severe: very Severe: slope_._| Severe: very Severe: very Severe: very Severe: very
slow permea- slow permea- slow permea- slow permea- slow permea-
bility; slope. bility. bility ; slope. bility; slope. bility; slope.
Severe: high Severe: high Severe: high Severe: high Severe: high Severe: high Severe: high
water table; water table. water table. water table. water table. water table. water table.
- frost heave,
Severe: subject | Severe: subject | Moderate: Severe: subject | Severe: subject | Severe: subject | Severe: subject
to flooding. to flooding; subject to to flooding. to flooding, to flooding. to flooding.
slow permea- flooding;

bility.

seasonal high
water table.
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SOIL BURVEY

TasLe 6.—FEstimated degree and kinds of

Soil series and map symbols

Farming {culti-
vated erops)

Disposal of sew-
age effluent from

Bewage lagoons !

Homesite loca-
tion ? (3 stories

Lawns, landscap-
ing, and golf

septic tanks 1 or less) fairways
*Del Rey:

DgA, DIA__ . ______ Slight_____._____._ Severe: slow Slight______.___.__ Moderate: sea- Moderate: sea-
permeability. gonal high sonal high

water table, water table.

DIB,DmB_______________ Slight_. . _.__... Severe: slow Moderate: Moderate: sea- Moderate: sea-

For Fulton part of permeability. slope. sonal high sonal high
DmB, see Fulton water table. water table.
series.
Digby:

BnA. . Slight____________ Moderate: sea- Severe: moder- Moderate: sea- Moderate: sea-
sonal high ately rapid sonal high sonal high
water table. permeability water table. water table.

in substratum.

DnB_ . Slight______.____. Moderate: sea- Severe: rapid Moderate: sea- Moderate: sea-
sonal high permeability sonal high sonal high
water table. in substratum. water table. water table,

Digby, moderately shallow | Slight.__________. Severe: lime- Severe: lime- Severe: lime- Moderate: sea-
variant: DoA. stone bedrock stone bedrock stone bedrock gonal high
at depth of 2 at depth of 2 at depth of 2 water table;
to 3 feet. to 3 feet. to 3 feet. limestone
bedrock at
depth of 2 to
3 feet.
Fulton:

FtA, FuA . ____________ Moderate: wet- Severe: slow Slight.____.__.___. Moderate: sea- Severe: slow
ness. permeability. sonal high permeability.

water table.

FuB. ... Moderate: Severe: slow Moderate: slope_.| Moderate: Severe: slow
wetness and permeability. seasonal high permeability.
erosion. water table.

| Moderate: Severe: ? slow Severe: ® mod- Moderate: Severe: slow
wetness, permeability in erately rapid seasonal high permeahility.

upper 2 to 3 permeability in water table.
feet. substratum,
Genesee: Gn_.______________ Slight.____ .. ... Severe: ¥ subject | Severe:?® subject | Severe: subject Moderate: sub-
to flooding, to flooding. to flooding. ject to flooding,
Gravel pits: Gp____-________ () . (G T Severe: rapid () T Severe: low
permeability, available mois-
ture capacity.
Haney:
HaB, HdB______________ Slight,_vrvnrcao.- Slight._eveuauna’ Severe: mod- Slight____________ Slight___._._____.
erately rapid
permeability in
lower layers.
HdA_ . Slight_.______._._. Slight____________ Severe: mod- Slight_ ___________ Blight___________

See footnotes at end of table,

erately rapid
permeability in
substratum.
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Recrestion
Btreets and Sanitary land-
parking lots 1 Campsites fill (trench Cemaeteries
Athletic fields Parks and type)
(intengive use) play areas
Tents Trailera
Moderate: Severe: eglow Moderate: sea- Severe: slow Severe: slow Moderate: Severe: sea-
seasonal high permeability. sonal high permeability. permeability. seasonal high sonal high
water table. water table. water table. water table.
Moderate: sea- | Severe: slow Moderate: sea- | Severe: slow Severe: slow Moderate: sea- | Severe: sea-
sonal high permeability. sonal high permeability. permeability. sonal high sonal high.
water table. water table. water table. water table.
Moderate: sea- | Moderate: sea- | Moderate: sea- | Moderate: sea- | Moderate: sea- | Moderate: sea- | Severe: sea-
sonal high sonal high sonal high gonal high sonal high sonal high sonal high

water table.

Moderate:
sonal high
water table.

sCa-

Severe: lime-
stons bedrock
at depth of 2
to 3 feet.

Moderate:
seagonal high
water table.

Moderate:
seasonal high
water table.

Moderate:
geasonal high
water table.

Bevere: subject
to flooding.

Moderate:
slope.

water table.

Modesate:
sonal high
water table,

sea-

Severe: lime-
stone bedrock
at depth of 2
to 3 feet.

Severe: slow
permeability.

Severe: slow
permeability.

Severe: slow
permeability
in upper 2 to
3 feet.

Severe: subject
to flooding.

Moderate:
slope.

water table.

Moderate:
sonal high
water table.

sca-

Moderate:
sonal high
water table;
limestone bed-
rock at depth
of 2 to 3 feet.

8ea-

Moderate:
seasonal high
water table.

Moderate:
sengonal high
water table.

Moderate;
seasonal high
water table.

Severe: subject
to flooding.

€ J

Slight_ . ...

Slight. __ ________

water table.

Moderate:
sonal high
water table.

sca-

Moderate:
sonal high
water table.

3ea-

Severe: slow
permeability.
Severe: slow
permeability.
Severe: slow
permeability.
Severe: subject
to flooding.
G T
Slight _______...
Slight___________

water table.

Moderate:
sonal high
water table;
slope.

sea-

Moderate:
sonal high
water table;
slope.

Sea-

Severe: slow
permeability.

Severe: slow
permeability.

Severe: slow
permeability.

Severe: subject

to flooding.

Moderate:
slope.

water table.

Moderate:
sonal high
water table.

sea-

Severe: lime-
stone bedrock
at depth of 2
to 3 feet.

Moderate:
seasonal high
water table.

Moderate:
seasonal high
water table,

Severe: ¥ mod-
erately rapid
permeability

in substratum.

Severe: ¥ sub-
jeet to flood-
ing.

Severe: * rapid
permeability.

Moderate:
moderately
rapid perme-
ability in
substratum.

Moderate:
moderately
rapid perme-
ability in
substratum.

water table.

Severe: sea-
gonal high
water table.

Severe: lime-
stone bedrock
at depth of 2
to 3 feet.

Severe: slow
permeability;
seasonal high
water table.

Severe: slow
permeability;
geasonal high
water table.

Severe;
seasonal high
water table.

Severe: sub-
ject to flood-
ing.

.

Moderate:
seasonal high
water table.

Moderate:
seasonal high
water table.
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SOIL

SURVEY

TABLE 6.--Estimated degree and kinds of

Soil series and map symbols

Farming (culti-
vated crops)

Disposal of sew-
age efMuent from

Sewage lagoons !

Homegite loca-
tion 2 (3 stories

Lawns, landscap-
ing, and golf

septie tanks ! or less) fairways

Haskins:

HkA, HnA______________ 8light____________ Severe: very Moderate: mod- | Moderate: sea- Moderate: sea-
slow perme- erate perme- sonal high water gonal high water
ability in lower ability in upper table. table.
layers. 2 to 3 feet.

HkB, HnB. __________.__ Slight__ .. _____ Severe: very Moderate; slope..| Moderate: Moderate:
glow perme- seagonal high seagonal high
ability in lower water table. water table.
layers.

Hoytville: Ho, Hv__.________ Shight____________ Severe: slow Blight____________ Severa: high Severe: high
permeability; water table. water table,
high water
table.

*Kibbie: KbA, KsA, KtB____| Slight_.______._ .| Moderate: Moderate: Moderate: Moderate:

For Del Rey part of KtB, seasonal high moderate seasonal high seasonal high

see Del Rey series. water table, permeability. water table. water table;
moderate
permeahility.

Latty: La, Leeooo o _____ Moderate: Severe: very Slight____._______ Severe: high Severe: high

wetness. slow perme- water table. water table;
ability; high very slow
water table, permesability.

Lenawee: Ln, Lso_ ... o= Slight____________ Severe: high Slhight___ ... Bevere: high Severe: high
water table. water table. water table.

Lucas:

lwB_ .- Moderate: ero- Severe: slow Moderate: slope_.| Slight.____._ .. - Severe: slow

siomn. permeability. permeability.

LlwC2_ .. Severe: eronsion.__{ Severe: slow Hevere: slope.._._| Moderate: slope..i Severe: slow
permeability. permeability.

bwD2_ . Severe: erosion.__| Severe: slow Severe: slope.___| Severe: slope____| Severe: slow
permeability; permeability;
slope. glope.

Mermill: Md, Me___________ Slight______ T Severs: very Slght. __________ Severe: high Severe: Thigh
slow permea- water table. water table.
bility; high
water table.

Millgrove: Mf, Mg ________ Slight___________. Severe: high Severe: moder- Bevere; high Severe: high
water table, ately rapid per- water table. water table.

meability in
lower layers.

Morley: MrB_______________ Moderate: ero- Severe: slow Moderate: slope._| Slight...._.______ Slight_____._._._.

sion, permeability.

Nappanee;

NaA, NpA, NtA__ . .__._. Moderate: wet- | Severe: very Slight___.___.__. Moderate: sea- HBevere: very

ness. slow permea- sonal high slow permesa~
bility. water table. bility.

NaB, NpB__ ____________ Moderate: wet- Severe: very Moderate: slope..| Moderate: sea- Bevere: very

ness and gro- slow permea- sonal high slow permea-
sion. bility. water table. bility.

See footnotes at end of table.
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seasonal high
water table.

Severe:
seasonal high
water table,

Severe: high
water table;
frost heave.

Severe: sea-
sonal high
water table;
subject to
frost heaving,

Severe: high
water table.

Severe: high
water table.
Moderate:
slope.
Severe: slope__.
Severe: slope___
Severe: high

water table.

Severe: high
water table.

Moderate:
slope.

Moderate:
sonal high
water table.

Sea-

Moaoderate:
slope.

slow perme-
ability in lower
layers.

Severe: 'very

slow perme-
ability in lower
layers.

Severe: high
water table;
texture.

Moderate:
sonal high
water table.

sea-

Severe: high
water table;
very slow
permeability;
texture,

Severe: thigh
water table.

Severe: slow
permeability.
Severe: slow
permeability;
slope.

Severe: slow
permeability;
slope.

Severe: high
water tahle.

Severe: high
water table.

Severe: slow
permeability.
Severe: very

slow permea-
bility.

Severe: very
slow permea-
bility.

seasonal high
water table.

Moderate:
seasonal high
water table.

Severe: high
water table;
texture.

Moderate:
sonal high
water table

Sea-

Severe: high
water table;
texture.

Severe: hipgh
water table.

Maderate:

Severe:

Severe: high
water table.

SBevere: high
water table.

Moderate:
sonal high
water table.

3¢a-

Moderate:
sonal high
water table.

Sca-

slope_

slope___

seasonal high
water table,

Moderate:
seasonal high
water table.

Severe: high
water table;
texture.

Moderate:
sonal high
water table.

Bea-

Severe: high
water table;
texture.

Severe: high
water table.

Severe: slow
permeability.

Severe: slow
permeability.

Severe: slow
permesbility;
slope.

Severe: high
water table.

Severe: high
water table.

Severe: slow
permeability.
Severe: very

slow permea-
bility.

Severe: very
slow permea-
bility.

seagonal high
water table.

Moderate:
seagonal high
water table.

Severe: high
water table;
texture.

Moderate:
sonal high
water table.

sca-

Severe: high
water table;
texture.

Severe; high
water table.

Severe: slow
permeability.
Severe: slow
permeability;
slope.

Severe: slow
permeability;
slope.

Severe: high
water table.

Severe: high
water table.

Severe: slow
permeability.

Severe: wvery
slow permea-
bility.

Severe: very
slow permea-
bility.

geasonal high
water table.

Moderate:
seasonal high
water table.

Severe: high
water table.

Moderate: mod-
erate perme-
ability; sea-
sonal high
water table.

Severe: high
water table;
texture.

Severe: high
water table.

Severe: texture..

Severe: texture__

Severe: texture;
slope.

Severe: high

water table.

Severe: high
water table;
moderately
rapid permea-
bility in
gubatratum.

Moderate:
ture.

tex-

Moderate: tex-
ture; seasonal
high water
table.

Moaoderate: tex-
ture; seasonal
high water
table.

Recreation
Streets and Sanitary land-
parking lots ! Campsites fill {trench Cemeteries
Athletic fields Parks and type)
(intensive use) play areas
Tents Trailers
Moaderate: Severe: very Moderate: Moderate: Moderate: Moderate: SBevere: very

slow perme-
ability in lower
layers: sea-
sonal high
water table.

Severe: very
slow perme-
ability in lower
layers: sea-
gonal high
water table.

Severe: high
water table;
texture.

Severe: sea-
sonal high
water table.

Severe: high
water table;
very slow
permeability;
texture.

Severe: high
water table.

Severe: slow
permeability.

Bevere: slow
permeability.

Severe: slow
permeability;
slope.

Severe: high
water table.

Severe: high
water table.

Severe: slow
permeability.
Severe: very

slow permea~
bility.

Severe: very
slow permes-
bility.



S0IL

SURVEY

TasLe 6.—Fstimated degree and kinds of

Soil series and map symbols

Farming (culti-
vated erops)

Disposal of sew-
age effluent from

Sewage lagoons !

Homegite loca-
tion ? (3 stories

Lawns, landscap-
ing, and golf

septic tanks 1 or less) fairways

*Ottokee: OkB,OtB____.____ Moderate: low Slight: 3 rapid Severe: 3 rapid Slight - _.________ Severe: low

For Tuscola part of OtB, available water permeability. permeability. available water

see Tuscola series. capacity. capacity.

Paulding: Pa, Pd___________ Moderate: wet- Severe: very Slight_..____ et Bevere: high Severe: high

ness. slow perme- water table. water table.
ability; high
water table.

Pewamo: Pm_____._.. TN Slight- __________ Severe: moder- | Slight____________ Severe: high Severe: high
ately slow water table, water table.
permeability;
high water
table.

Quarries: Qu.

Commaonly not used.

Rawson:

RmA . Slhight___________. Severe: very Slight .. _._...___ Slight_._______.._ Slight . ___._____
slow perme-
ability.

RmB__ . Slight ..o .. ______ Severe: very Moderate: slope__.] Slight______..____ Slight .. .-
slow perme-
ability.

RmC2. Moderate: Severe: very Severe: slope__.__| Moderate: slope..| Moderate: slope.

erosion. slow perme-
ability.

Rimer:

RnA Slight___.________ Severe: slow Severe: rapid Moderate: Moderate:
permeability; permeability seasonal high seasonal high
seasonal high in upper 2 to water table. water table,
water table. 3 feet.

RnB_ . ______ Might____________ Severe: slow Severe: rapid Moderate: Moderate:
permeability; permeability seasonal high seasonal high
seasonal high in upper 2 fo water table. water table.
water table. 3 feet.

Roselms:

RoA, RsA_______________ Moderate: SBevere: very Slight_______.____ Moderate: Severe: very

wetness. slow permea- seasonal high slow permea-
bility; seasonal water table. bility.
high water
table.

RoB, RsB_______________ Moderate: Severe: very Moderate: Moderate: Severe: very

wetness, slow permea- slope. geasonal high sloyv permea-
bility; seasonal water table. bility.
high water
table.

8t. Clair:

5aB, SeBo_______________ Moderate: Severe: very Moderate: Slight_. ... _-_.___ Severe: very

erosion. slow permea- slope. slow permea-
bility. bility.

SeC2 Bevere: erosion.._| Severe: very Bevere: slope.._.| Moderate: Severe: very
slow permea- slope. slow permea-
bility. bility.

SeD2 . Severe: erosion...| Severe: very Severe: slope_.__| Severe: slope____| Severe: very

See footnotes at end of table.

slow permea-
bility; slope.

slow permea-
bility; slope.
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Recreation
Streets and Sanitary land-
parking lots ! Campsites fill (trench Cemeteries
Athletic fields Parks and type)
(intensive use) play areas
Tents Trailers
Moderate: Severe: texture. | Severe: texture._| Severe: texture__| Severe: texture. | Severe:? rapid Severe: texture.
slope. permeability.
Severe: high Bevere: high Severe: high Severe: high Severe: high Severe: high Severs: high
water table. water table; water table; water table; water table; water table; water table;
very slow texture. texture, texture. texture. texture; very
permeability; slow perme-
texture, ahility.
Severe: high Severe: high Severe: high Severe: high Severe: high Severe: high Severe: high
water table. water table; water table. water table. water table, water table. water table;
moderately moderately
slow perme- slow perme-
ability, ability.
Slight_ . ________ Severe: very Slight.._ .. __. Severe: very Severe: very Moderate: tex- | Severe: very
slow perme- slow perme- slow perme- ture. slow perme-
ability below ahility below ability below ability.
depth of 2 to depth of 2 to depth of 2 to
3 feet, 3 feet. 3 feet.
Moderate: Severe: very Blight__________.. Bevere: very Severe: very Moderate: tex- | Severe: wvery
slope. slow perme- slow perme- slow perme- ture. slow perme-
ability below ahility below ability below ability.
depth of 2 to depth of 2 to depth of 2 to
3 feet. 3 feet. 3 feet.
Severe: slope___| Severe: slope__ | Moderate: Severe: very Severe: slope_._| Moderate: tex- | Severe: very
slope. slow perme- ture; slope. slow perme-
ability below ability.
depth of 2 to
3 feet.
Moderate: Moderate: Moderate: Moderate: Moderate: Moderate: Severe:

seasonal high
water table.

Moderate:
seasonal high
water table;
slope.

Moderate:
seasonal high
water table.

Moderate:
seasonal high
water table;
slope.

Moderate:
slope.

Severe: slope__.

Severe: glope._.

seasonal high
water table.

Moderate:
seasonal high
water table.

Severe: very
slow permea-
bility.

Bevere: very
slow permes-
bility.

Severe: very
slow permea-
bility.

Severe: very
slow permea-
bility; slope.

Severe: very
slow permea-
bility; slope.

seasonal high
water table;
texture.
Moderate:
seasonal high
water table;
texture.

Moderate:
seasonal high
water table.

Moderate:
geasonal high
water table.

Moderate:
slope.

Severe: slope. . .

geasonal high
water table.

Moderate:
seasonal high
water table;
slope.

Severe: very
slow permea-
bility.

Severe: very
slow permea-
bility.

Severe: very
slow permesa~
bility.

Severe: very
glow permea-
bility.

Severe: very
slow permea-
bility; slope.

seasonal high
water table.

Moderate:
seagonal high
water table.

Severe: very
slow permea-
bility.

Saevere: wvery
slow permea-
bility.

Severe: very
slow permes-
bility.

Severe: very
slow permea-
bility; slope.

Severe: slow
permeability;
slope.

seasonal high
water table.

Moderate:
seasonal high
water table.

Severe: texture__
Hevere: texture__
Severe: texture..
Severe: texture..
Severe: slope_.__

seasonal high
water table.

Severa:
seasonal high
water table.

Bevere: very
slow permea-
bility; texture

Severe: very
slow permea-
bility; texture.

Severe: very
slow permea-
bility.

Severe: very
slow permea-
bility.

Severe: very
slow permea-
bility; slope.
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SOIL SURVEY

Tasve 6.—FEstimated degree and kinds of

Soil series and map symbols

Farming (culti-
vated crops)

Disposal of sew-
age effluent from

Sewage lagoons !

Homesite loca-
tion 2 (3 stories

Lawns, landscap-
ing, and golf

septic tanks ! or less) fairways

Seward:

SdA. .. SHght____________ Severe: slow Severe: rapid Slight_ . _________ Moderate:
permeability permeability texture.
helow depth of in upper 2 to
2 to 3 feet. 3 feet.

SdB._ ... Slight_______.____ Severe: slow Bevere: rapid Slight. oo _oo___ Moderate:
permeability permeability texture.
below depth of in upper 2 to
2 to 3 feet. 3 fest.

Shinrock:

SfB__ ... Slight____________ Severs: moder- Moderate: slope_.| Slight..._..._.___ Slight: slow
ately slow permeability.
permeability.

SfC2__________ e Moderate: Severe: moder- Severe: slope____| Moderate: slope__| Moderate: slope..

erosion. ately slow
permeability.

Shoals: Sh._____ .. Slight____________ Severe:? sub- Severe: ? sub~ Severe: subject Severe: subject
ject to flooding; ject to flooding. to flooding. to flooding.
seasonal high
water table.

Shoals, moderately shallow vari- | Slight_____._...__ Severe: 2 sub- Severe: ¥ sub- Severe: subject Severe: subject

ant: ject to flooding; ject to flooding; to flooding. to flooding.
limestone bed- limestone bed-
rock at depth rock at depth
of 2 to 3 feet. of 2 to 3 feet.

Bloan: So_.______________.___ Moderate: Severe:? Severa:s Severe: Severe:
wetness. subject to subject to subject to subject to

flooding; high ficoding. flooding; high flooding; high
water table. water table. water table.

Tedrow: TdA._.___________. Slight_ .. ______. Moderate:? Severe:? Moderate: Severe: low
seasonal high rapid permea- seasonal high available water
water table. bility, water table. capaocity.

Toledo: To, Tto_____________ Moderate: Severe: slow Shight. .. _______ Severe: high Severe: slow

wetness. permeability; water table. permeability;
high water high water
table. table.

*Tuscola: TuB, TwB________ Blight. ... _____. Moaderate: Moderage:3 Slight_ ... ____.... Slight ________._.

For Shinrock part of TwB, moderate moderate

gee Shinroek series, permeability. permeability;
slope.

Urban Land: Ur. v

Not rated.

Vaughnsville: VaB____._ _ . Slight____________ Severe: slow Moderate; Slight_. .. _.._.___ Blight. .. _.___. -
permeability moderately
below depth rapid permea-
of 2 to 3 feet. hility in upper

2 to 3 feet.
Wabasha: Wa_____________._ Moderate: wet- Severe: 3 sub- Severe: 3 sub- Severe: subject Severe: subject
ness. ject to flooding; ject to flooding. to flooding; to flooding;
high water high water high water
table, table. table.

See Tfootnotes at end of table,
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Recreation
Streets and Sanitary land-
parking lots ! Campsites fill (trench Cemeteries
Athletic fields Parks and type)
(intensive use) play areas
Tents Trailers
Slight_ - ____._.._ Moderate: Moderate: Moderate: Moderate: Moederate: Bevere: slow
texture; slow texture. texture; slow texture; slow texture. permeability.
permeability permeability permeability
below depth below depth below depth
of 2 to 3 feet. of 2 to 3 feet. of 2 to 3 feet.
Moderate: Moderate: Moderate: Moderate: Moderate: Moderate: Severe: slow
slope. texture; slope. texture. texture; slow texture; slow texture. permeability.
permeability permeability
below depth below depth
of 2 to 3 feet. of 2 to 3 feet.
Moderate: Moderate: Slight__ .. _____ Moderate: Moderate: Moderate: Moderate:
slope. moderately moderately slope; mod- texture. maoderately
slow permea- slow permea- erately slow slow permea-
bility. bility. permeability. bility.
Severe: slope___| Severe: slope___{ Moderate: Moderate: Severe: slope___| Moderate: Moderate:
slope. slope. texture; slope. moderately
slow permea-
bility; slope.
Severe: sub- Severe: sub- Severe: sub- Severe: sub- Severe: sub- Severe:? sub- Severe: sub-
jeet to ject to ject to ject to ject to ject to ject to
flooding. flooding. flooding. flocding. flooding, flooding. flooding.
Severe: Bevere: Bevere: Severe: Bevere: Severe: ? Bevere:
subject to subject to subject to subject to subject to gubject to subject to
flooding. flooding. flooding. flooding. flooding. flooding; lime- flooding;
gtone bedrock limestone
at depth of 2 bedrock at
to 3 feet. depth of 2
to 3 feet.
Severe: subject | Severe: subject | Severe: subject | Severe: subject | SBevere: subject | Severe:? subject | Severe: subject
to flooding; to flooding; to flooding; to flooding; to flooding; to flooding. to flooding;
high water high water high water high water high water high water
table. tabla. table. table. table. table.
Moderate: Moderate: Moderate: Moderate: Moderate: Severe:? rapid Severe:
seasonal high texture; seasonal high texture; texture; permeability. seasonal high
waier table. seasonal high water table; seasonal high gseasonal high water table.
water table. texture. water table. water table.
Severe: high Severe: slow Severe: high Severe: high Severe: high Severe: high Severe: high
water lable. permeability; water table; water table; water table; water table; water table;
high water texture. texture. texture. texture. texture.
tahle; texture.
Moderate: Moderate: Slight___________ Slight___________ Moderate: Moderate: Moderate:
slope. slope. slope. seasonal high seasonal high
water table. water batle.
Moderate: Moderate: Slight___________ Slight. . ...______ Moderate: Moderate:? Moderate;
slope. slope. slope. geasonal high seagonal high
water table, water table.
Bevere: gubject | Severe: subject | Bevere: subject | Severe: subjeet | Severe: subjeet | Severe:?® sub- Severe: sub-
to flooding; to flooding; to flooding; to flooding; to flooding; jeet to flood- ject to flood-
high water high water high water high water high water ing; texture. ing; high
table, table. table. table. table. water table.
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TasLE 6.—Kstimated degree and Einds of

Farming (culti- Disposal of sew- Homesite loca- Lawns, landscap-
Hoil series and map symhols vated crops) age effluent from Sewage lagoons ! tion ? (3 stories ing, and golf
septic tanks ! or less) fairways

Wabasha, moderately shallow | Moderate: wet- | Severe:3 sub- Severe:3 sub- Bevere: subject Severe: subject

variant: Whb. ness. jeet to flooding; ject to flooding; to flooding; to flooding;
limestone bed- limestone bed- high water high water
rock at depth rock at depth table. table.
of 2 to 3 feet. of 2 to 3 feet,

Wauseon: Wi _____________. Slight_.__________ Severe: very Shght __________ Bevere: high Severe: high
slow permea- water table, water table.
bility; high
water table.

Willette: Wm_______________ Moderate: wet- | Severe:3 high Severe:3 or- Severe: high Severe: high

ness, water table; gahic material, water table; water table;
subject to organic ma- organic ma-
ponding. derial, terial.
! Additional onsite studies are needed for final decisions on loeation and construction of proposed works,
* Ratings also apply to locations for light industrial, institutional, and commercial buildings.
Recreation.—Recreation is becoming increasingly im- Oampsites~Campsites should be located in areas

portant in Putnam County. Potentially, all the soils of
the county are suitable for one or more kinds of recrea-
tional development. Some soils on flood plains are well
suited to some kinds of recreation because they generally
are in long, winding areas along streams and are adja-
cent to wooded hills. Use of these soils for homes, high-
ways, and other nonfarm purposes 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
safely developed on some areas of flood plains are exten-
sive play areas. Also suitable are intensive play areas,
such as ball diamonds, picnic areas, and tennis courts,
that are not used during the normal period of flooding
and are not subject to damage from floodwaters. Flooding
can cause costly damage to some recreational facilities. A
determination of the frequency and duration of flooding
in a local area is needed to properly evaluate the limita-
tions for recreational uses.

Athletic flelds (intensive use )—These are fairly small
tracts used for baseball. football, tennis, volleyball, bad-
minton, and other sports. Because the areas must be
nearly level, considerable shaping may be needed. Conse-
quently, slope is a limitation 1f it is more than 2 percent.
Also important are the texture of the surface layer, per-
meability, natural drainage, and susceptibility to flood-
ing.

Parks and play areas—These sites can be located on
many kinds of soil that provide a wvariety of wildlife
and natural vegetation, Considered in rating the soils for
picnicking and related hiking are natural drainage and
the hazard of flooding. Paths in picnic and play areas
should be constructed and maintained in a way that helps
to control erosion.

where the landscape is attractive, the trafficability is
good, and the productivity for grasses and trees is me-
dium or high. Soils in which the natural drainage is
good or moderately good have less serious limitations
than the wetter soils. Level soils are better suited than
sloping ones. Soils that are firm when moist and non-
sticky when wet are most desirable. Among the soils most
suitable for campsites are those having a surface layer of
loam, silt loam, very fine saudy loam, fine sandy loam,
and sandy loam. A slope of less than 12 percent is best
for tent sites. Slope is a more critical factor for trailer
gites than for tent sites.

Sanitary lendfill—Among the properties that affect
the degree of limitation for sanitary land fill are drain-
age, flooding hazard, slope, texture, and permeability.
Natural drainage is a critical factor. All soils that are
subject to flooding have severe limitations. Slope is im-
portant, because heavy equipment has to be used and
because of the hazard of erosion on bare slopes. Coarse-
textured soils have less serious limitations than medium-
textured and fine-textured soils because they are easier
to move. All permeable soils are limited by the risk of
contamination of ground water.

Cemeteries—The principal soil features that affect the
degree of limitation for cemeteries are ease of excavation
and natural drainage. QOthers are susceptibility to flood-
ing, texture, and slope. The limitation is slight if drain-
age is good, moderate if drainage is moderately good,
and severe if drainage i1s poor or somewhat poor. All
soils that are subject to flooding have severe limitations.
If graves have to be dug below the water table, they will
fill with water. Medium-textured soils have fewer limita-
tiong than coarse-textured or fine-textured soils. Slope is
important because of its effect on traflicability.
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Recreation
Streets and Banitary land-
parking lots ! Campsites fill {trench Cemeteries
Athletic fields Parks and type)
(intensive use) play areas
Tents Trailers
Severe: subject | Severe: subject | Severe: subject | Severe: subject | Severe: subject | Severe:3 subject Severe: subject
to flooding; to flooding; to flooding; to flooding; to flooding; to flooding; to flooding;
limegtone high water high water high water high water limestone bed- lmestone
bedrock at table. table, table, table. rock at depth bedrock at
depth of 2 to of 2 to 3 feet, depth of 2 to
3 feet. 3 feet,
SBevere: high Severe: high Severe: high Bevere: high Severe: Thigh Severe: high Severe: high
water table. water table. water table. water table. water table. water table. water table.
Severe: high Severe: high Severe: high Severe: high Hevere: high Severe:® high Severe: high
water table; water table; water table; water table; water table; water table; water table;
organic ma~ organic ma- organic ma~ organic ma- OTgANnic ma- organic ma- organic ma-
terial. terial. terial. terial. terial, terial. terial.

8 Environmental pollution is a hazard if the =oil is developed for this use. Some of the soils, ineluding the substratum, are porous,
If alluvial and other soils subject to flooding are developed, extensive pollution of the surface water can be expected.

+ Commonly not used for the purpose specified.

Descriptions of the Soils

. This section describes the soil series and mapping units
in Putnam County. Feach 201l series is deseribed in detail,
and then, briefly, each mapping unit in that series. Unless
it is specifically mentioned otherwise, it is to be assumed
that what is stated about the soil series holds true for the
mapping units in that series. Thus, to get full informa-
tion about any one mapping unit, it is necessary to read
both the description of the mapping unit and the deserip-
tion of the soil series to which 1t belongs.

An important part of the description of each soil series
is the soil profile, that is. the sequence of layers from the
surface downward to rock or other underlying material.
Each serles contains two descriptions of this profile. The
first is brief and in terms familiar to the layman. The
second is much more detailed and is for those who need
to make thorough and precise studies of soils. The profile
described in the series is representative for mapping units
in that series. If the profile of a given mapping unit is
different from the one described for the series, these
differences are stated in describing the mapping unit, or
they are differences that are apparent in the name of the
mapping unit. Color terms are for moist soil unless other-
wise indicated.

As mentioned in the section “How This Survey Was
Made,” not all mapping units are members of a soil
series. Clay pits, for example, does not belong to a soil
series, but nevertheless, it is listed in alphabetic order
along with the soil series.

Following the name of each mapping unit is a symbol
in parentheses. This symbol identifies the mapping unit
on the detailed soil map. Listed at the end of each de-
scription of a mapping unit is the capability unit in which

the mapping unit has been placed. The page for the de-
scription of each capability unit can be learned by refer-
ring to the “Guide to Mapping Units” at the back of this
survey. )
The acreage and %mﬁ? rtionate extent of each mapping

unit are given in [table 7| Many of the terms used 1n de-
scribing soils can be Tound in the Glossary, and more de-
tailed information about the terminology and methods
of soil mapping can be obtained from the Soil Survey
Manual (11).

Arkport Series

The Arkport series consists of gently sloping soils that
are well drained. These soils are on sandy ridges and
knolls, where they formed in thick sandy material.

In a representative profile of an Arkport soil that is
cultivated, the plow layer is grayish-brown loamy fine
sand about 9 inches thick. A subsurface layer is between
depths of 9 and 60 inches and consists of pale-brown,
loose loamy fine sand. Lamellae or bands of yellowish-
brown and strong-brown fine sandy loam are hetween
depths of 28 and 60 inches. Below a depth of 60 inches
and extending to T0 inches or more is pale-brown and
light brownish-gray loose sand. ]

Runoff is slow, and permeability is moderately rapid.
Arkport soils have low organic-matter content and low
available water capacity. The root zone is deep and me-
dium acid to mildly alkaline.

Arkport soils are easy to cultivate, but they are
droughty and are deficient in water, mostly during the
latter part of the growing season. They are mostly used
for cash-grain crops that are commonly grown in the
county.
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-—-Acreage and proportionate extent of the soils

Seil Acres | Pereent Sail Acres | Percent
Arkport loamy fine sand, 2 to 6 percent slopes__ 83 o Mermill loam___________.___._______.___.__ 4, 103 1.3
Belmore sandy loam, 2 to 6 percent slopes_____ 456 0.1 || Mermill sitéy clay loam-__. __________________ 1, 841 .6
Belmore loam, 0 to 2 percent slopes___________ 124 ® Millgrove loam_______ e m e 4,047 1.3
Belmore loam, 2 to 6§ percent slopes. . _______ 1, 156 .3 || Millgrove silty clay loam_____.______._.______ 1, 095 .3
Belmore loam, 6 to 12 percent slopes_______.__ 192 .1 || Morley silt loam, 2 to 6 percent slopes________ 71 m
Blount loam, D to 2 percent slopes__._________ 103 {1 Nappanee loam, 0 to 2 percent slopes_________ 2, 190 L7
Blount silt loam, 0 to 2 percent slopes_________ 1, 48 .5 || Nappanee loam, 2 to 6 percent slopes__._______ 230 .1
Blount silt loam, 2 to 6 percent slopes_________ 285 .1 |i Nappanee gilt loam, 0 to 2 percent slopes______ 7, 983 2.6
Blount-Del Rey silt loams, 1 to 6 pereent slopes-- 343 . 1 |j Nappanee silt loam, 2 to 6 percent slopes____ .. 452 .1
Bono silty clay loam._ . .. . ________ 67 M Nappanee silty clay loam, 0 to 2 percent slopes_| 2, 04 i
Broughton silty clay loam, 2 to 6 percent slopes_ 743 . 2 || Ottokee loamy fine sand, 1 to 6 percent slopes_ 635 .2
Broughton clay, 2 to 6 percent slopes, moder- Ottokee-Tuscola complex, 2 to 6 percent slopes_ 111 o
ately eroded - - __ L oo 379 .1 || Paulding silty clay loam. .. __ ... _____ 330 .1
Broughton clay, 6 to 12 percent slopes, moder- Paulding elay. . 65, 515 21.1
ately eroded_ _ ____ . ________ . ... 1,094 . 3 || Pewamo silty elay loam._______._______ .. .__ 7,152 2.3
Broughton clay, 12 to 18 percent slopes, mod- Quarries ... e 112 (y
erately eroded_ _ _________________. .. . - 336 .1 || Rawson loam, 0 to 2 percent slopes___._______ 200 .1
Broughton clay, 18 to 25 percent slopes, severely Rawson loam, 2 to 6 percent slopes__.__._____ 802 .3
eroded. . e 83 (1 Rawson loam, 6 to 12 percent slopes, moderately
Clay pits_ oo 150 0] eroded_ - o ___ 113 ()
Colwood Yoam e 311 . Rimer loamy fine sand, 0 to 2 percent slopes___ 699 .2
Cutandfillland__ ____.__ .. ___.___ 123 )] Rimer loamy fine sand, 2 to 6 percent slopes___ 212 .1
Defiance silty clayloam___________.. . _______ 384 . 1 |} Roselms silt loam, 0 to 2 percent slopes._ . ..___ 5, 213 1.7
Del Rey loam, 0 to 2 percent slopes__________ 1,118 . 4 || Roselms silt loam, 2 to 6 percent slopes_______ 1, 044 .3
Del Rey silt loam, 0 to 2 percent slopes____ . 3, 288 1. 1 || Roselms silty clay loam, 0 to 2 percent slopes._| 6, 654 2.1
Del Reyv silt loam, 2 to 6 percent slopes_______ 267 .1 || Roselms silty clay loam, 2 to 6 percent slopes__ 584 .2
Del Rey-Fulton silt loams, 1 to 6 percent slopes_| 4, 699 1. 5 || 8t. Clair loam, 2 to 6 percent slopes_____.____ 85 1)
Digby loam, 0 to 2 percent slopes__ _______.___ 3, 106 1.0 || 8t. Clair silt loam, 2 to 6 percent slopes_______ 525 .2
Digby loam, 2 to 6 percent slopes__ ______ . __ 622 . 2 || 8t. Clair silt loam, 6 to 12 percent slopes, mod-
Digby loam, moderately shallow variant, 0 to 30 ® erately eroded__ .. ___ e 664 .2
2 percent slOPes _ __ __ ..o St. Clair silt loam, 12 to 18 percent slopes, mod-
Fulton loam, 0 to 2 percent slopes. .. __ . ._. 567 .2 erately eroded . _ _ _____________________.__. 100 )
Fulton silty clay loam, 0 to 2 percent slopes___| 6, 721 2. 2 || Seward loamy fine sand, 0 to 2 percent slopes._ 117 O]
Fulton silty elay loam, 2 to 6 percent slopes___ 823 .3 || Seward loamy fine sand, 2 to 6 percent slopes__ 372 .1
Fulton silty clay loam, gravelly substratum, Shinrock silt loam, 2 to 6 percent slopes.______ 158 .1
0to 2 pereenbslopes__ . ________.________ 226 . 1 || Shinrock silt loam, 6 to 12 percent slopes, mod-
Genesee gilt loam_.___ . ________ . _____... 1, 807 .6 erately eroded._._____________ ____________ 141 ®
Gravel pits_ . e 27 ™ Shoals silt loam . .. _._________________.___. 2, 095 .7
Haney sandy loam, 2 to 6 percent slopes.. ... 326 . 1 || Shoals silt loam, moderately shallow variant_._ 72 Q)]
Haney loam, 0 to 2 pereent slopes____________ 367 .1 || Sloan silsy elay toam________________________ 5, 481 1.8
Haney loam, 2 to 6 percent slopes________ . - 873 .8 || Tedrow loamy fine sand, 0 to 3 percent slopes__ 310 -1
Haskins fine sandy loam, 0 to 2 percent slopes__| 1, 385 .8 || Toledo silty clay loam________ e 15, 169 4.9
Haskins fine sandy loam, 2 to 6 percent slopes__ 154 (1) Toledo silty elay .. _ ... . 7, 004 2.2
Hasking loam, () to 2 percent slopes_._________ 8, 065 2.8 || Tuscola loam, 2 to 6 percent slopes_________.__ 116 )
Haskins loam, 2 to 6 percent slopes________. . 759 . 2 || Tuscola-Shinrock complex, 2 to 8 percent slopes_| 1, 143 .3
Hoytville silty elay loam__________. ... 35, 093 11. 3| Urbanland____________ . ___ _._ .. _._______ 563 .2
Hoytville elay - o oo 41, 234 13. 3 || Vaughnsville loam, 2 to 6 percent slopes_______ 93 M
Kibbie loam, 0 to 2 percent slopes_____. - ... 293 .1} Wabaghasilty elay___. . ________._______._. 2,191 .7
Kibbie silt loam, ¢ to 2 percent slopes...______ 160 .1 i Wabasha silty clay loam, moderately shallow
Kibbie-Del Rey silt loams, 1 to 6 percent slopes_| 3, 345 11 variant-____________ .. .. ____ 55 i
Latty silty elay loam __ .. ____._- 1, 498 .5 || Wauseon fine sandy Yoam.____________________ 73 4y
Latty elay . oo o oo 21, 963 7.1 Willette maek____ . .. ____ 69
Lenaweesiltloam . ________ . ___ .- 1, 611 .5 Individual water areas less than 40 acres
Lenawee silty clay loam_______._____.__.__ aeo=] 9,060 3.2 each, and streams less than one-eighth
Luecas silty clay loam, 2 to 6 percent slopes___. 792 .2 mile wide_.._________ ... 1,116 .3
Lucas #ilty clay loam, 6 to 12 percent slopes, —
moderately eroded___ . _______.______.___ 551 .2 Total . ____ ... 311, 040 100. 0
Lucas silty clay loam, 12 to 18 percent slopes, 015 ]

moderately eroded

i Less than 0.05 percent.

Representative profile of Arkport loamy fine sand, 2
to 6 percent slopes, in a cultivated field in Blanchard

Township, SE1j sec. 9:

Ap—oO0 to 9 inches, dark grayish-brown (10YR 4/2) loamy fine
sand; weak, fine, granular structure; very friable;
slightly acid; abrupt, smooth boundary.

A21—9 tp 28 inches, pale-brown (10YR 6/8) loamy fine sand;

gingle grain; loose; slightly

boundary.

acid ;

abrupt, wavy

AZ2&B2t—28 to 60 inches, A22 is pale-brown (10YR 6/3)
loamy flne sand; single grain; loose: B2t lamellae
are yellowish-brown (10YR 5/6) and strong-brown
(7.5YR 5/6) fine sandy loam ; weak, fine, subangular

clay bridges be-

tween sand grainsg; neutral; abrupt, irregular bound-

blocky structure; very friable;

ary.

C—=80 to 70 inches, pale-brown (10YR 6/8) and light brown-
ish-gray (10YR 6/2) sand; single grain; loose; mod-

erately alkaline, calcareous.
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The solum ranges from 42 to 60 inches in thickness. This
commonly corresponds with the depth to carbonates. The Ap
horizon has a hue of 10YR, value of 4 or 8, and chroma of
2 or 3. The texture iz loamy fine sand or sand. The A2 hori-
zon has & hue of 10YR, value of 4 to 6, and chroma of 3 to
6. The B2t lamallae range from 8 to 18 inches in thickness.
They have a hue of 10YR or 7.5YR, value of 3 to 5, and
chroma of 4 to 6. The C horizon is mildly alkaline and has a
hue of 10YR, value of 4 to 6, and chroma of 2 or 3.

Arkport soils commonly are adjacent to the moderately
well drained Ottokee or Seward soils. Arkport soils lack
mottles that are common in Ottokee soils, and they lack the
clayey IIB and IIC horizons common in Seward soils.

Arkport loamy fine sand, 2 to 6 percent slopes (ArB).—
This soil is on ridges and knolls of the lake plain. Areas
of this soil are oval in most places and are commonly less
than 10 acres in size. o .

Included with this soil in mapping are small areas of
Ottokee fine sand and small areas where slopes are more
than 6 percent.

This Arkport soil is droughty and tends to blow where
it 1s bare of plant cover. Soil blowing is a moderate haz-
ard. Droughtiness and moderately rapid permeability are
limitations to some nonfarm uses. Capability unit ITe-2.

Belmore Series

The Belmore series consists of nearly level to sloping
soils that are well drained. These soils formed in loamy
material containing sand and gravel. They most com-
monly are on beach ridges and stream terraces.

In a representative profile of a Belmore soil that is
cultivated, the plow layer is brown loam about 9 inches
thick. The subsoil is 46 inches thick. The uppermost layer
is T inches of brown loam; the next layer is 12 inches of
strong-brown clay loatn; the next is 12 inches of brown
clay loam; below this is 12 inches of dark-brown sandy
clay loam mottled with dark brown and dark gray; and
the lowermost layer is 8 inches of dark grayish-brown
gravelly loam mottled with brown and dark brown. The
substratum, which begins at a depth of 55 inches and
extends to a depth of 74 inches, is dark grayish-brown
gravelly sandy loam.

Belmore soils have moderately rapid permesability.
Their root zone is deep, and they have medium available
water capacity. The root zone is medium acid in the
upper part unless it has been limed.

Most areas of Belmore soils are cultivated and used for
cash grain, Some local areas of them are used for special
crops, such as potatoes and other vegetable crops.

Representative profile of Belmore loam, 2 to 6 percent
slopes, in a cultivated field in Sugar Creesk Township,
SELSEL, sec. 1:

Ap—0 to 9 inches, brown (10YR 4/3) loam; weak, fine,
granular structure; very friable; few fine pebbles;
slightly aecid; abrupt, smooth boundary.

B1—9 to 16 inches, brown (7.5YR 5/4) loam; weak, medium,
subangular blocky structure; friable; few fine peb-
bles; medium acid; clear, smooth boundary.

B21t—16 to 28 inches, strong-brown (7.5YR 5/6) clay loam;
moderate, medinm, subangular blocky structure; fri-
able; few fine pebbles; thin, patehy, brown (7.5YR
5/4) clay films on vertical faces of peds; medium
acid; diffuse, wavy boundary.

B22t—28 to 40 inches, brown (7.5YR 5/4) clay loam; moder-
ate, medium, subangular blocky structure; friable;
thin, patehy, brown (7.5YR 5/4) eclay films on verti-
cal and horizontal faces of peds, few fine pebbles;
slightly acid; gradual, wavy boundary.

B23t—40 to B2 inches, dark-brown (T.5YR 4/4) sandy clay
loam that has common, medium, distinet, dark-brown
(7.5YR 3/2) and dark-gray (10YR 4/1) mottles;
weak, medium, subangular blocky structure; firm:
thin, patchy, brown (7.5YR 5/4) clay films on vertical
faces of peds; neutral; clear, wavy boundary.

B31—52 to 55 inches, dark grayish-brown (10YR 4/2) gravel-
ly loam that has many, medium, distinet, brown
(7.5YR 5/4), and dark-brown (7.5YR 4/4) mottles;
weak, medium and coarse, subangular blocky struc-
ture; friable; thin patchy, dark-brown (7.5YR 4/4)
clay films on vertical faces of peds and along old
root channels; mildly alkaline, ecaleareous; clear
wavy boundary.

C—55 to T4 inches, dark grayish-brown (10YR 4/2) gravelly
sandy loam that has many, medinm, distinct, yellow-
ish-brown (10YR 5/4 and 5/6) mottles; single grain;
loose; mioderately alkaline, caleareous.

The solum ranges from 45 to 55 inches in thickness. This
commonly eoincides with the depth to carbonates. The Ap
horizon has a hue of 10YR, value of 3 to 5, and chroma of
2 or 3. The texture is loam or sandy loam. The Bl and B2
horizong have a hue of 10YR, 7.5YR, or 5YR, value of 3
to 5, and chroma of 3 to 6, The texture in these horizons is
loam, clay loam, sandy clay loam, and gravelly loam to
gravelly clay loam. The content of gravel increases from
about 2 percent in the upper part of the solum to 40 per-
cent in the lower part.

Belmore s0ils are the well-drained members of a drain-
age sequence that includes the moderately well drained
Haney soils, the somewhat poorly draimed Digby soils, and
the very poorly drained Millgrove soils. Belmore seils are
adjacent to the Haney, Digby, and Millgrove soily in many
places. They also are commonly adjacent to Rawson. Has-
kins, and Mermill soils that formed in material similar te
that of Belmore soils but have a clayey C horizon within
20 to 40 inches of the surface. Belinore soils are also adjacent
to the redder Vaughnsville soils in scattered, loecal areas on
the lake side of beach ridges.

Belmore sandy loam, 2 to 6 percent slopes [BIB).—This
soil commonly is on the sides of the larger beach ridges.
In most places it is in long and fairly narrow areas that,
at their base, are next to soils that formed in similar ma-
terials but that are not so well drained. The largest inclu-
sions are areas of Belmore loam.

The hazard of erosion is moderate if this Belmore soil
is used for farming. It has few limitations to most non-
farm uses. Capability unit ITe-1,

Belmore loam, ¢ to 2 percent slopes [BmA).—This soil
is on the larger beach ridges and, in places, on the stream
terraces and outwash plains,

Included with this soil in mapping are areas of Belmore
sandy loam. Also included in some areas are spots that
have a silt loam surface layer and other areas that have
2 to 6 percent slopes.

Erosion is a hazard if this soil is used for farming.
Droughtiness is a hazard to crops that mature late in the
growing season. There are few limitations to most non-
farm uses. Capability unit ITe-1.

Belmore loam, 2 to 6 percent slopes (BmBl.—A profile
of this soil is described as representative for the series.
This soil most commonly occurs as long, rather narrow
areas on the beach ridges. It also is on terraces adjacent
to the major streams. Included in mapping were spots
of Belmore sandy loam, 2 to 6 percent slopes.

The hazard of erosion is moderate if this soil is used
for farming. Except for slope, this soil has few limita-
tions to most nonfarm uses. Capability unit ITe-1.

" Belmore loam, 6 to 12 percent slopes (BmC).—This soil
lies along the flanks of beach ridges and stream terraces.
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Included with this soil in mapping were spots of soils
that have a sandy loam and gravelly loam surface layer.
Also included were areas where slopes are 12 percent to
more than 35 percent.

The hazard of erosion is severe if this soil is used for
farming. Slope is a severe limitation to most nonfarm
uses. Capability unit ITTe-1.

Blount Series

The Blount series consists of nearly level to gently
sloping soils that are somewhat poorly drained. These
soils formed in compact glacial till, mainly on the till
plain south of State Route No. 12,

In a representative profile of a Blount soil that is culti-
vated, the plow layer is dark grayish-brown silt loam
about 7 inches thick. The subsoil is 29 inches thick. The
uppermost layer is 5 inches of grayish-brown, firm silty
clay loam mottled with yellowish brown; the next layer
is 8 inches of grayish-brown, firm clay mottled with yel-
lowish brown; the next layer is 8 inches of yellowish-
brown, firm clay raottled with dark grayish brown; and
the lowermost layer is 8 inches of dark yellowish-brown,
very firm clay loam mottled with gray and dark gray.
The substratum, which begins at a depth of 36 inches and
extends to a depth of 60 inches or more, is moderately
alkaline glacial till. This material is very firm heavy clay
loam that contains fragments of black shale, chert, lime-
stone, and granite.

Blount soils have slow permeability in the subsoil and
in the underlying glacial till. They are seasonally satu-
rated with water and are slow to warm up and dry out
in spring unless adequately drained. These soils have
medium available water capacity. They are slightly acid
to strongly acid in the upper part unless they have been
limed. The root zone is moderately deep.

Blount soils are cultivated. They are used mainly for
corn, soybeans, and small grain.

Representative profile of Blount silt loam, 0 to 2 per-
cent slopes, in a cultivated field in Riley Township, SE4
SW1; sec. 26, T.1 S, R. 8§ X.:

Ap—0 to 7 inches, dark grayish-brown (10YR 4/2) silt loam;
moderate, medium, granular strocture; friable; 2
percent fine chert and granite pebbles; alightly acid;
abrupt, smooth boundary.

B&A-—T to 12 inches, grayish-brown (10YR 65/2) silty clay
loam; many, fine, distinct, yellowigh-brown (10YR
5/4) mottles; weak, fine and medivm, subangular
blocky structure; firm; 2 percent fine chert and gran-
ite pebbles; medium acid; clear, wavy boundary.

B21t—12 to 20 inches, grayish-brown (10YR 5/2) clay; many
medium, distinet, yellowish-brown (10YR 5/4 and
5/6) motties; moderate, medium, subangular blocky
structure; firm; thin, patchy, grayish-brown (1OYR
5/2) clay films on vertical and horizontal ped faces:
2 percent fine chert and granite pebbles; medium
acid; diffuse, wavy boundary.

B22t—20 to 28 inches, yellowish-brown (10XYR 5/4) clay:
many, medium, distinet, dark grayish-brown (10YR
4/2) mottles; weak and moderate, medium, sub-
angular blocky structure; firm; thin, patehy, dark
grayish-brown (10YR 4/2)} clay films on vertical and
horizental ped faces; 5 percent flne chert, black
shale, and granite pebbles; slightly acid; clear,
wavy boundary.

B8t—28 to 36 inches, dark yellowish-brown (10YR 4/4) clay
loam; many, medium, distinet, gray (10YR 5/1)
and dark-gray (10YR 4/1) mottles; weak, coarse,
subangular blocky structure; very firm; thin, patchy,
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dark-gray (10YR 4/1) clay films on vertieal ped
faces and along old root chanmels; 10 percent fine
chert, black shale, granite, and limestone pebbles;
moderately alkaline, calcareous; diffuse, wavy bound-

ary.

(O--86 to 60 inches, dark-brown (10YR 4/3) heavy clay
loam; many, medium, distinet, gray (10YR 35/1})
mottles; massive; very firm; 10 percent fine chert,
black shale, granite, and limestone pebbles; mod-
erately alkaline, caleareous; giacial till.

The solum ranges from 25 to 44 inches in thickness. The
Ap horizon has a hue of 10YR, a value of 4 to 6, and a
chrema of 1 or 2. The texture is silt loam or loam. The B21t
horizon is 10YR in hue, 4 to 6 in value, and 2 to 4 in chroma,
It is mottied in hues of 10YR and 7.5YR, value of 4 to 6,
and chroma of 4 to 8 The texture in this horizon ranges
from silty clay loam to clay., The B22t horizon has a hue
of 10YR, values of 4 and 5, and chroma of 3 to 6. The
mottles have a hue of 10YR, value of 4 io 6, and chroma of
2, Texture ranges from silty clay leam to clay. The Bidt and
C horizons are 10YR in hue; value is 4 or 5, and chroma iIs
3 or 4. These horizons are mottled with gray or dark gray.
The texture ranges from clay to clay loam.

The sand content in the upper part of the B horizon is
higher than in the range defined for the series, but this differ-
ence does not alter the usefulness or behavior of these goils.

Blount soilg are the somewhat poorly drained members
of a drainage sequence that includes the moderately well
drained Morley soils and the very poorly drained Pewamo
soils. Blount zo0ils contain less clay in their B and O horizons
than the nearby Nappanee soils.

Blount loam, 0 to 2 percent slopes {BnA).—This soil is
mainly in small areas, generally 5 to 10 acres in size, that
are well scatterad across the till plain. There are a few
larger areas, 10 to 20 acres in size, near beach ridges and
terraces. This soil generally is in slightly higher positions
than Blount silt loam, 0 to 2 percent slopes. Its profile is
similar to the one described as representative for the
series, but its plow layer has more sand and is as much as
14 inches thick in places. Generally, the plow layer is 10
to 12 inches thick., This soil is easier to cultivate and is
less subject to surface crusting than Blount silt loam, 0
to 2 percent slopes, because the plow layer is sandier.

Included with this seil in mapping were small areas of
the coarser textured Haskins loam. 0 to 2 percent slopes.

A seasonal high water table is the main limitation to
farm use. Seasonal wetness and slow permeability are
limitations to nonfarm uses. Capability unit 1Tw—4.

Blount silt loam, 0 te 2 percent slopes [BoA).—This soil
is mostly on the till plain in the southeastern and east-
central parts of the county. Much of it is on small, low
knolls that are surrounded by or are adjacent to lower
areas of Pewamo soils. A profile of this soil is described
as representative for the series. This Blount soil is highly
subject to surface crusting because its organic-matter con-
tent is low and its silt content is high. Generally, it is
not subject to ponding, whereas the adjacent Pewamo
soils are subject to ponding. Thus, where the two soils
are farmed together, these diverse features tend to com-
plicate soil management.

Included with this soil in mapping were small areas
of Pewamo silty clay loam in depressions and along
drainageways.

A seasonal high water table is the main limitation to
farm use. Seasonal wetness and slow permeability are
limitations to many nonfarm uses. Capability unit TTw—4.

Blount silt loam, 2 to 6 pereent slopes [BoB).—This soil
is mostly in the southeastern part of the county near
stream valleys. A few. small, scattered areas of it are in
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the east-central part. Most areas are adjacent to areas of
Morley soils and, to a lesser extent, Pewamo soils. Be-
cause of the slope, surface water flows away more readily
on this soil and is more likely to cause erosion than on
Blount silt loam, 0 to 2 percent slopes.

Included with this soil in mapping were small areas of
moderately eroded soils, small areas of moderately well
drained Morley soils, and small areas of Blount sil loam,
0to2 fper'cent- slopes. Also included were a few small
areas of the very poorly drained Pewamo silty clay loam.

A seasonal high water table is the main limitation to
farm use. Erosion is a hazard, particularly in the more
sloping areas. Seasonal wetness and slow permeability are
limitations to many nonfarm uses. Capability unit TEw-4.

Blount-Del Rey silt loams, 1 to 6 percent slopes
(BrB).—This complex is in the east-central part of the
county. It consists of Blount and Del Rey soils in areas
so small and intermingled that it is not possible to show
each soil separately on the soil map. Most of the areas
are oval in shape and are adjacent to low-lying areas of
very poorly drained Toledo soils. This complex is about
35 percent Blount silt loam and 35 percent Del Rey silt
loam; the remaining 30 percent is inclusions of the finer
te:_tltured Nappanee soils and the coarser textured Kibbie
soils.

A seasonal high water table is the main limitation to
farm use. Seasonal wetness and slow permeability are
limitations to many nonfarm uses. Capability unit ITw—4.

Bono Series

The Bono series consists of nearly level, very poorly
drained soils. These soils formed in clayey lacustrine ma-
terial. They are in depressions on the Defiance Moraine
and between beach ridges.

In a representative profile of a Bono silty clay loam
that is cultivated, the plow layer is black silfy clay loam
9 inches thick. The subsoil is 21 inches thick. The upper
part is 6 inches of black silty clay mottled with dark
brown; the middle part is 10 inches of dark-gray silty
clay mottled with brown and dark yellowish brown; and
the lower part is 5 inches of dark-gray silty clay loam
mottled with dark yellowish brown. The substratum,
which begins at a depth of 30 inches and extends to a
depth of 60 inches or more, is gray silty clay that also is
mottled dark yellowish brown.

Runoft is slow on Bono soils, and water ponds in the
depressions. These soils are saturated with water for ex-
tended periods and are slow to warm up and dry out in
spring unless adequately drained. Permeability is slow.
Gray color and mottling in the subsoil are indicators of
natural wetness. When adequately drained these soils
have a deep root zone and high available water capacity.
They commonly are neutral to mildly alkaline in the root
ZOne.

Bono soils are used primarily for corn and sovbeans.
Small grain and hay are less extensively grown.

Representative profile of Bono silty clay loam in a cul-
tivated fleld in Blanchard Township, SE1,8W1; sec. 14,
T.1N, R. 8 E.:

Ap—>0 to 9 inches, black ((10YR 2/1) silty clay loam ; strong,

very fine and fine, subangular blocky structure; fri-
able; neutral; abrupt, smooth boundary.

B21g—9 to 15 inches, black (10YR 2/1) silty clay that has
a few, fine, distinet, dark-brown (10YR 4/3) mot-
tles; weak, medium. prismatic structure parting to
strong, fine and medium, subangular blocky; firm;
neutral; clear, wavy boundary.

B22g—15 to 25 inches, dark-gray (10YR 4/1) silty clay that
has many, medium, distinet, brown (10YR 4/3) and
dark yellowisb-brown (10YR 4/4) mottles; weak,
medium, prismatic, structure parting to moderate,
medium, subangular blocky ; very firm; black (10YR
2/1) organie coatings on vertical ped faces and in
root channels; neutral; gradual, wavy boundary.

B3g—25 to 30 inches, dark-gray (10¥R 4/1) silty clay that
has muny, medium, distinet, dark yellowish-brown
(10YR 4/4) mottles; weak, medium, prismatic struc-
ture parting to moderate, fine and medium, subangui-
lar blocky; very firm; black (I0YR 2/1) organic
coatings on vertical ped faces and in root channels ;
mildly alkaline: clear, wavy boundary.

C—30 to 60 inches, gray (10YR 8/1) silty clay that has
many, medium, distinet, dark yellowish-brown (10YR
4/4) mottles; massive; very firm: moderately alka-
line, caleareous.

The solum ranges from 25 to 45 inches in thickness. The
B horizon is neutral in the upper part and gradually in-
creases with depth to mildly alkaline., The Ap horizon has
a hue of 10YR, 2.5Y, or 5%, value of 2 or 8, and chroma of
0 to 2. The B21g horizon has a hue of 10YR, 2.5Y, or 5Y,
value of 2 or 3, and chroma of 0 or 1. The B22g and B3g
horizons have a hue of 10YR, 2.5Y, or 5Y, value of 4 to 6,
and chroma of 0 to 1. They are mottled with a hue of 10YR,
value of 4 to 6, and chroma of 2 to 4. These horizons are
silty clay or clay in texture. The C horizon has a hue of
10YR or 2.5%, value of 3 to 5, and chroma of 0 to 2. The
texture ranges from silty clay loam to clay.

Bono soils are the very poorly drained members of a
drainage sequence that includes the moderately well drained
Lucas soils, the somewhat poorly drained Fulton soils, and
the very poorly drained Toledo soils. Bono soils generally
are adjacent to Toledo soils. The dark-colored A horizon is
thicker in the Bono so0ils than in the Toledo soils.

Bono silty elay Ioam {Bs).—This nearly level soil is in
small oval depressions. Most areas are surrounded by
Toledo soils, which oceupy slightly higher positions. These
areas have no natural surface drainage outlets.

Included with this soil in mapping were Toledo soils
on the slightly higher outer perimeters of some areas
mapped as this soil. On the moraine in the eastern part
o_f the county, some areas of soils are underlain by glacial
till at a depth of 4 to 6 feet.

Seasonal wetness is a major limitation if this soil is
used for farming. Seasonal wetness is also a limitation
to most nonfarm uses. Capability unit II1Tw-2,

Broughton Series

The Broughton series consists of gently sloping to
steep, moderately well drained soils. These soils formed
in weakly laminated lacustrine clay. They are gently
sloping to sloping on the lake plain and are steep on the
sides of valleys where streams flow through the plain.

In a representative profile of a Broughton silty clay
loam that is cultivated. the plow layer is brown sitty clay
loam 6 inches thick. The subsoil is 16 inches thick. The
upper part is 6 inches of dark yellowish-brown clay
mottled with pale brown; the middle part is 6 inches of
dark yellowish-brown clay mottled with gray; and the
lower part is 4 inches of yellowish-brown clay mottled
with gray. The substratum, which begins at a depth of
22 inches and extends to a depth of 60 inches or more, is
dark-gray clay mottled with dark yellowish brown.
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Runoff is moderate to rapid on Broughton soils, and
permeability is very slow. These soils are saturated for
short periods, mostly in spring, which delays tillage.
Available water capacity is low to medinm. Although the
clayey subsoil restricts root penetration, most annual
crops develop roots to a moderate depth. These soils are
medium acid to neutral in the most acid part of the root
ZOne.

The gently sloping Broughton soils are used for corn,
soybeans, small grain, and hay. Sloping areas are used
mostly for small grain and hay crops. Steeper areas com-
monly are used for pasture or woodland.

Repregentative profile of Broughton silty clay loam, 2
to 6 percent slopes, in a cultivated field in Monroe Town-
ship, SEL,NEL; sec. 15, T. 2 N, R. b E.:

Ap—0 to 6 inches, brown (10YR 5/3) silty clay loam; weak,
medium, granular structure; friable; slightly acid;
abrupt, smooth boundary.

B2it—6 to 12 inches, dark yellowish-brown (10YR 4/4) clay
that has few, fine, distinet, pale-brown (10YR 6/3)
mottles; weak, medium, subangular blocky struc-
ture; very firm; thin, patchy, dark yellowish-brown
(10YR 4/4) clay films on vertical ped faces; slightly
acid; diffuse, irregular boundary.

B22t—12 to 18 inches, dark vellowish-brown (10YR 4/4} clay
that has common, medium, distinet, gray (10X¥R &/1)
mottles ; weak, medium and coarse, subangular blocky
structure: very firm; thin, patchy, dark yellowish-
brown (10YR 4/4) clay filmg on vertical and hori-
zontal ped faces and along some root channels;
neutral; abrupt, wavy boundary.

B3t—18 to 22 inches, yellowigsh-brown (10YR 5/4) clay that
has many, medium, distinet, gray (10YR 6/1) mot-
tles; weak, medium, prismatic structure parting to
weak, medium, subangular blocky; very firm; thin,
continuous, grayish-brown (10YR 5/2) clay films
along some root channels; mildly alkaiine, cal-
careous; clear, wavy boundary.

C-—22 to 60 inches, dark gray (10YR 4/1) clay that has
many, medium, distinet, dark yellowish-hrown (10YR
4/4) mottles; massive; extremely firm; mildly alka-
line, calcareous.

The solum ranges from 15 to 22 inches in thickness. Depth
to carbonates ranges from 15 to 20 inches. The Ap horizon
has a hue of 10YR, value of 4 or 5, and chroma of 2 to 5.
The texture is silty eclay loam or clay. The Bt horizon has
a hue of 10YR, value of 4 or 5, and ehroma of 2 to 4. Mot-
tles have a hue of 10YR. value of 4 to 6, and chroma of 1
to 3. Reaction is medium acid to neutral in the upper part
of the B horizon, and it gradually increases with depth to
mildly alkaline and caleareous.

Bronghton soils are the moderately well drained members
of a drainage sequence that includes the somewhat poorly
drained Roselms soils and the very poorly drained Paulding
soils. Broughton soils are similar to Lucas and St. Clair soils
in natural drainage, but they have a higher ¢lay content in
the B and C horizons than those soils.

Broughton silty clay loam, 2 to 6 percent slopes
{BtB}.-—This soil is in both oval and long, narrow areas, most
of which are adjacent to the upper part of waterways. A
profile of this soil is described as representative for the
series. Slopes are relatively short, and most slopes are 2
to 3 percent.

Included with this soil in mapping were spots of soils
that have a silt loam surface layer and other spots of
soils where the surface layer is moderately eroded. Also
included were spots of Roselms soils.

If this soil is used for farming, erosion is a severe haz-
ard. Although drainage generally is not a concern, seep

spots occur in a few places. Very slow permeability is a
limitation to most nonfarm uses. Capability unit TITe-2.

Broughton clay, 2 to 6 percent slopes, moderately
eroded (BuB2).—This soil is adjacent to natural drainage-
ways. Most areas are long and narrow; however, a few
are oval, Slopes are relatively short, and most of them are
slightly less than 3 percent. This soil has a profile similar
to the one described as representative for the series. but
it has a higher content of clay in the surface layver. The
present plow layer is a mixture of the material originally
in the surface layer and that in the upper part of the
subsoil. This soil needs more careful management for
growing plants than the less eroded Broughton soils, be-
cause it has a lower capacity to absorb and supply mois-
ture to plants. Because of the clay texture of the surface
layer, this soil is difficult to cultivate and good seedbeds
are difficult to prepare.

Included with this soil in most mapped areas were
spots of soils that have a silty elay loam or silt loam sur-
face layer and spots where slope ranges from 6 to 12
percent,

Further erosion is a severe hazard in farmed areas.
Very slow permeability is a limitation to many nonfarm
uses. Capability unit IITe-2.

Broughton clay, 6 to 12 percent slopes, moderately
eroded (BuC2.—This soil dominantly has shert slopes. It
is on valley sides along streams that flow through the
lake plain. Most areas are small and long and narrow.
Except for a higher content of clay in the surface layer,
this soil has a profile similar to the one described as rep-
resentative for the series. The present plow layer is a
mixture of the material originally in the surface layer
and that in the upper part of the subsoil. Because of the
clay texture of the surface layer, this soil is difficult to
cultivate and good seedbeds are hard to prepare. This
condition is further aggravated by erosion.

Included with this soil in most mapped areas were
spots of severely eroded soils where all of the original
surface layer hag been removed by erosion.

Further erosion is a very severe hazard if this soil is
used for farming. Very slow permeability and slope are
limitations to many nonfarm uses. Capability unit TVe-1.

Broughton clay, 12 to 18 percent slopes, moderately
eroded (BuD2)—This soil has short slopes, and it is on
valley sides adjacent to streams. The overall thickness of
the surface layer and the subsoil is less than that in the
profile described as representative for the series. This soil
requires more careful management for growing plants
than the less eroded Broughton soils, because it has a
lower capacity to absorb and supply water to plants.

Included with this soil in mapping were spots of se-
verely eroded soils where all of the original surface layer
has been removed by erogion. Also included were spots
of steeper soils.

The hazard of further erosion is very severe if this soil
is bare of vegetation. This soil is suited to pasture or
trees, Slope is a limitation to many nonfarm uses. Capa-
bility unit VIe-L

Broughton clay, 18 to 25 percent slopes, severely
eroded (BuE3l—This soil is on the breaks of valley sides
that are adjacent to streams. The overall thickness of the
surface layer and the subsoil is less than that in the profile
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described as representative for the series. This soil is more
difficult to manage for growing plants than the less
eroded Broughton soils, because it has a lower capacity
to absorb anﬁ supply water to plants. In several narrow
areas the soils have a slope of more than 25 percent.
These are shown on the soil map as escarpments. The use
of farm machinery is limited by the steep slopes in many
areas.

Included in mapping were severely eroded spots of
soils where all the original surface layer has been re-
moved by erosion.

Further erosion is a very severe hazard if this soil is
bare of vegetative cover. This soil is suited to pasture or
trees. Steepness of slope is a limitation to many nonfarm
uses. Capability unit VIe-1.

Clay Pits

Clay pits (Cp) is made up of excavated areas from which
the original surface layer and subsoil have been removed,
primarily for use in making clay tile for drains. The soil
material in this land type commonly is calcareous. Be-
cause the content of organic matter and available water
capacity are low, it is poorly suited to most plants. Bare
areas are subject to erosion and are a source of siltation.
Grasses and trees that can tolerate the low available
moisture capacity and other unfavorable properties of
the soil are suitable for seeding and planting. Some of

the pits d as shallow ponds for recreation and
Wildlifel (fig. 3).[Not in a capability unit.

Colwood Series

The Colwood series consists of nearly level, dark-col-
ored soils that are very poorly drained. These soils
formed at the bottom of former lakes in stratified fine
sand and silt that contains some clay material. They are
on the lake plain, commonly adjacent to sandy soils.

In a representative profile of a Colwood loam that is
cultivated, the plow layer is very dark-gray loam. The
subsoil, between a depth of 9 and 13 inches, is very dark
grayish-brown loam ; between a depth of 13 and 22 inches
it is gray loam mottled with yellowish brown; and be-
tween a depth of 22 and 45 inches the subsoil is light
brownish-gray fine sandy loam mottled with yellowish
brown. The substratum, which begins at a depth of 45
inches and extends to a depth of 60 inches or more, is
gray, stratified fine sand, silt, and clay that is mottled
yvellowish brown.

Colwood soils have a seasonal high water table. Runoff
is slow, and water ponds in depressions. Permeability is
moderate, and available water capacity is high. Where
these soils are adequately drained, the root zone is deep.
They are commonly neutral in reaction,

Colwood soils are used primarily for growing corn,
soybeans, small grain, and hay.

Figure 3.—Abandoned clay pit being developed as a shallow-water area for wildlife.
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Representative profile of Colwood loam in a cultivated
field in Perry Township, NW1,NW1; sec. 4, T. 1 N, R.
5 E.:

Ap—0 to 9 inches, very dark gray (10IR 3/1) loam; moder-
ate, medium, granutar structure; very friable; many
roots ; neutral; abrupt, smooth boundary.

A12—9 to 18 inches, very dark grayish-brown (10YR 3/2)
loam: weak and moderate, fine and medium, sub-
angular blocky structure; very friable; many roots;
neutral; clear, wavy boundary.

B21g—18 to 22 inches, gray (10¥YR 5/1) loam; common,
mediom, distinet, yellowish-brown (10YR 5/6) mot-
tles; weak, fine, and medium, subangular blocky
structure; friable; many roots; neutral; diffuse.
wavy houndary.

B22g—22 to 45 inches, light brownigh-gray (10YR 6/2) fine
sandy loam ; few, fine, faint yellowish-brown (10IR
5/6) mottles; friable; weak, fine, subangular blocky
gtructure ; neatral; gradual, wavy boundary.

C—45 to 60 inches, gray {10YR 5/1) stratified fine sand and
gilt that has thin strata of clayey material; few
fine, distinct, brownish-yellow (10YR 6/6) and light
yellowish-brown {(10¥YR 6/4) mottles; firm; mildly
alkaline, caleareous.

The scolum ranges from 4¢ to 50 inches in thickness; car-
bonates commonly occur at the same depth. The A and B
horizons are typically neutral, but in some profiles the Ap
horizon is slightly acid, and in others the lower part of the
B horizon iz mildiy alkaline. In the Ap and Al horizons, the
colorg include very dark gray (10YR 3/1), very dark gray-
ish brown (10YR 3/2), biack (10YR 2/1), and very dark
brown {(I0YR 2/2). In the B2 horizon, the colors are gray
(10YR 5/1), light brownish gray (10YR 6/2). and grayish
brown (10YR 5/2). Texture in the B2 horizon includes fine
gandy loam, loam, silt loam, and light silty clay loam.

Colwood soils are the very poorly drained members of a
drainage sequence that includeg the somewhat poorly drained
Kibbie soils and the moderately well drained Tuscola soils.
Colwood soils formed in finer textured material than Mill-
grove soils, Colwood gsoils formed in coarser textured ma-
terial than the Lenawee soils.

Colwood Ioam (Cw).—This soil is nearly level. Most
areas are long and narrow and are near beach ridges and
terraces.

Included with this soil in mapping were spots of soils
that have a surface layer of fine sandy loam and spots of
the finer textured Lenawee soils and the coarser textured
Millgrove soils.

Seasonal wetness is a moderate limitation if this soil
is used for farming. Wetness is a limitation to most non-

farm uses. Capability unit ITw-5.

Cut and Fill Land

Cut and fill land (Cx) consists of areas where the soil
material has been disturbed, moved, or leveled, or of areas
that have been artificially filled with earth or trash, or
both, in such a manner as to alter the original soil profile.
The soil material in many areas of this land type is made
up of a mixture of parent material and material from the
original surface layer and subsoil. Some of these areas
have been leveled and graded and are used for cuitivated
crops. Onsite investigations of Cut and fill land are
needed before suitability for most uses can be determined.

In areas where soil material has been removed, this
land type is generally similar to the material in the sub-
stratum of the adjacent soils. In fill or disposal areas, the
soil material has more variable characteristics because it
commonly consists of varying kinds and amounts of ma-

terial from other sources, including the subsoil and sub-
stratum materials of nearby soils.

The soil material in this land type generally is poor
for plant growth. It is normally calcareous, especially in
areas where the source of material was from soils under-
lain by deposits of glacial till or lacustrine material.
Available water capacity and the content of organic
matter are low, and most areas are susceptible to erosion
if they are not protected. Instability of the soil material
causes gullying -and siltation. .

Where a cover of plants is to be established and main-
tained, resurfacing areas of this land type with favorable
soil material provides a more suitable root zone. (rasses
and trees that can tolerate the adverse characteristics of
the soil material are needed to help prevent erosion and
siltation. Most of these areas wounld then be suitable for
wildlife habitat or for development for recreational pur-
poses, Not placed in a capability unit.

Defiance Series

The Defiance series consists of nearly level soils that
are somewhat poorly drained. These soils formed in fine-
textured alluvium. They are along the more sluggish,
slow-flowing streams.

In a representative profile of a Defiance silty clay loam
that is cultivated, the plow layer is dark-gray silty clay
loam about 7 inches thick. The subseil is 21 inches thick.
The uppermost 4 inches of it is grayish-brown heavy clay
loam mottled with yellowish brown; the next 9 inches 18
grayish-brown eclay mottled with yellowish brown; and
the lowermost 8 inches is yellowish-brown clay mottled
with light brownish gray. The substratum begins at a
depth of 28 inches and reaches a depth of 60 inches or
more. Tt consists of grayish-brown silty clay mottled with
yellowish brown. L

Defiance soils are subject to frequent flooding n winter
and in spring. Runoff is slow on these soils, and perwme-
ability is slow. The grayish colors and mottling in the
subsoil indicate natural wetness. Available water capac-
ity is high. If adequately drained, these soils have a deep
root zone. The root zone of most of these soils is neutral

in reaction. ) _
Defiance soils are used primarily for corn and soy-

beans.
Representative profile of Defiance silty clay loam in a

cultivated field in Monterey Township, NE4NEL, sec.
24, T.1 8, R. 4 E.:

Ap—0 to T ineches, dark-gray (10YR 4/1) silty clay loam;
moderate, medium, granular strocture; friable;
slightly acid; abrupt, smooth boundary.

Blg—7 to i1 inches, grayish-brown {(10YR 5/2) heavy clay
loam; many, fine and medium, distinet, yellowish-
brown (10YR §/4) mottles; weak, fine and medium,
subangular blocky strueture; firm; neutral; clear,
wavy boundary.

E21g—11 to 20 inches, grayish-brown (10YR 5/2) clay;
many, fine and medium, distinct, yellowigh-brown
(10YR 5/6) mottles; weak, medinm, subangular
blocky structure; very firm; neutrai; diffuse, wavy
boundary.

B22g—20 to 28 inches, yellowish-brown {10YR 5/4) clay;
many, fine and medivm, distinet, light brownish-
gray (2.5Y 6/2) mottles: weak, medium and coarse,
subangular blocky structure; very firm; peutral ;
diffuse, irregular boundary.
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Cg—28 to 60 inchew, grayish-brown (10YR 5/2) silty clay;
many, medium, distinct, yellowish-brown (10YR 5/6)
mottles; firm:; stratified with thin layers of silty
clay loam, loam, silt loam, and sandy loam: neutral.

The solum ranges from 26 to 42 ineches in thickness. The
A and B horizons range from slightly acid to mildly alkaline.
The Ap horizon is dark gray (10YR 4/1) or dark grayish
brown (10YR 4/2). The Blg and B2lg horizons are gray-
ish brown (10YR 5/2} or light brownish gray (10YR 6/2).
Mottles in the Blg and B21g horizons have a hue of 10YR,
value of 4 or 5, and chroma of 4 to 8 The B horizon is
heavy clay loam, clay, silty elay loam, or silty clay. The C
horizon is silty elay or clay.

Defilance soils are the somewhat poorly drained members
of a drainage sequence that includes the very poorly drained
Wabasha soils. Defiance soils formed in heavier textured
material than Shoals socils. They have more gray colers and
mottles than Genesee soils.

Defiance silty clay loam (Df).—This nearly level soil is
on flood plains. Most areas of this soil are oval or are in
slightly higher areas than the adjacent Wabasha soils.
long narrow strips parallel to streams. This soil occupies
Runoff is slow and tends to pond in depressional areas.
Included in mapping were spots of soils that have a silt
loam surface layer.

Wetness is a severe limitation if this soil iz used for
farming. Flooding is a limitation to most nonfarm uses.
Capability unit TITw-32.

Del Rey Series

The Del Rey series consists of nearly level to gently
sloping soils that are somewhat poorly drained. These
soils formed in lacustrine silty clay loam and clay loam
that is stratified with thin layers of sandy material. They
are mostly on the lake plain. A lesser acreage is on the
Defiance moraine.

In a representative profile of 2 Del Rey silt loam that
is cultivated, the plow layer is grayish-brown silt loam 8
inches thick. The subsoil is 80 inches thick. Between a
depth of 8 and 14 inches it is grayish-brown light silty
clay loam mottled with dark yellowish brown; between
a depth of 12 and 22 inches it is grayish-brown heavy
silty clay loam mottled with yellowish brown; between
a depth of 22 and 34 inches it is yellowish-brown heavy
silt clay loam mottled with gray; and between a depth
of 34 and 38 inches it is yellowish-brown silty clay loam
mottled with gray. The substratum begins at a depth of
38 inches and extends to a depth of 80 inches or more. It
consists of yellowigh-brown, stratified light silty clay
loam mottled with gray.

Runoff is slow to moderate on Del Rey soils, and per-
meability is slow. These soils have a seasonal high water
table. The grayish colors and mottling indicate natural
wetness. Available water capaecity is high. The root zone
is deep. It generally is slightly acid.

Del Rey soils are used primarily for corm, soybeans,
small grain, and hay.

Representative profile of Del Rey silt loam, 0 to 2 per-
cent slopes, in a cultivated field in Blanchard Township,
SEYSE1; sec. 28, T.1 N., R. 8 E.:

Ap—0 to 8 inches, grayish-brown (10YR 5/2) silt loam ; mod-
erate, fine and medium, granular structure; friable;
slightly acid; abrupt, smooth boundary.

Blg—8 to 14 inches, grayish-brown (10YR 5/2) light silty
clay loam; many, medium, distinet, dark yellowish-
brown (10YR 4/4) mottles; moderate, fine and

medium, Subangular blocky structure; friable;
medium acid; clear, wavy boundary.

B2lig—14 to 22 inches, grayish-brown (10YR 5/2) heavy
silty clay loam; many, medium, distinet, yellowish-
brown (10YR 5/4) mottles; moderate, fine and
medium, suobangular blocky structure; flrm; thin,
patchy, grayish-brown (10YR 5/2) clay films on ver-
tical ped faces; slightly acid; diffuse, wavy bound-

ary.

B22tg—22 to 34 inches, yellowish-brown (10YR 5/4) heavy
gilty clay loam; many, medium, distinct, gray (10YR
5/1) mottles; weak, medium, subangular blocky
structure; firm; thin, patehy, gray (10YR 5/1) clay
films on vertical and horizontal ped faces; slightly
acid; abrupt, wavy boundary.

B3t—34 to 3% inches, yellowish-brown (10YR 5/6) silty clay
leam ; many, medium, distinet, gray (10YR 5/1) mot-
tles; weak, medium, subangular blocky structure;
firm; mildly alkaline; clear, wavy boundary.

C—38 to 60 inches, yellowish-brown (10YR 5/4) stratified
light silty clay loam; many, medium, distinet, gray
(10YR 6/1) mottles; massive; friable; mildly alka-
line, caleareous.

Depth to earbonates ranges from 30 to 40 inches. The Ap
horizon has a color of 10YR 4/2 or 10YR 5/2 and a texture
of silt loam or loam. The Blg and B21tg horizons have a hue
of 10YR, value of 4 or §, and a chroma of 1 or 2. Their
mottles have a hue of 10YR, value of 4 or 5, and chroma of
3 or 4. The B22tg horizon has a hue of 10YR, value of 4
or 5, and chroma of 2 to 6, This horizon is heavy silty clay
loam or eclay loam in texture and slightly acid to neutral
in reaction. The B3 horizon is not present in some profiles.
The C horizon has a hue of 10YR, value of 4 or 5, and
chroma of 3 or 4. It is mottled with a hue of 10YR, value of
5 or 6, and chroma of 1 or 2. It ranges from silt loam to
light silty clay loam.

Del Rey s0ils are the somewhat poorly drained members
of a drainage sequence that includes the moderately well
drained Shinrock soils and the very poorly drained Lenawee
s0ils, Del Rey soils are similar to Fulton and Kibbie soils
in that they are somewhat poorly drained and formed in
lacustrine sediment. However. they differ from the Fulton
soils in being coarser textured in the B and C horizons. Del
Rey soils differ from Kibbie soils by having finer textured
B and C horizons.

Del Rey loam, 0 to 2 percent slopes {DgA).—This soil
is in small, oval areas. Tt has a profile similar to the one
described as representative for the series, but the surface
layer is sandier. This soil is thus easier to eultivate than
Del Rey silt loam, 0 to 2 percent slopes.

Included with this soil in manv mapping areas were
spots of coarser textured Kibbie soils and spots of Has-
kins seoils that are underlain by fine-textured material.
Also included were spots of soils that have a slope of 2
to 6 percent.

Seasonal wetness is a moderate limitation if this seil
is used for farming. Seasonal wetness also is a limitation
to many nonfarm uses. Capability unit 1Tw--2.

Del Rey silt loam, 0 to 2 percent slopes (DIA}.—This
soil 1s in broad areas on slight rises of the lake plain,
commonly near Lenawee soils. It also is on the moraine
in the east-central part of the county, generally near
Toledo soils. Most areas of this soil are oval in shape,
but on the moraine the areas are elongated and are domi-
nantly oriented north and south. A profile of this soil is
described as representative for the series.

Included with this soil in many mapped areas were
spots of finer textured Fulton soils. In other areas, spots
of Lenawee soils were also included.

Seasonal wetness is a moderate limitation if this soil is
used for farming, Seasonal wetness is also a limitation
to many nonfarm uses. Capability unit TTw-2.
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Del Rey silt loam, 2 to 6 percent slopes (DIB).—This
soil generally is adjacent to the valley sides of streams
and on moraines or lake plains.

Included with this soil in mapping in most areas were
spots of soils that have slopes of less than 2 percent. Also
included were spots of moderately well drained Shinrock
soils and spots of coarser textured Kibbie soils.

Seasonal wetness is s moderate limitation if this soil is
used for farming. Alse, erosion is a hazard, particularly
where slopes are longer or steeper. Wetness is a limita-
tion to many nonfarm uses. Capability unit TTw-2.

Del Rey-Fulton silt loams, 1 to 6 percent slopes
{DmB}.—This complex is In long, narrow areas on the
moraines. It consists of Del Rey and Fulton solls in areas
so small and intermingled that it is not possible to show
each soil separately on the soil map. Del Rey soils make
up about 40 percent of the complex and Fulton soils
about 40 percent. The remaining 20 percent includes spots
of the coarser textured Kibbie or Haskins soils or spots
of Lucas or Shinrock soils.

Seasonal wetness is a moderate limitation if these soils
are used for farming. Also, erosion is a hazard. particu-
larly where slopes are longer and steeper. Seasonal wet-
ness is a limitation to most nonfarm uses. Capability unit
IIw-2.

Digby Series

The Dighy series consists of nearly level to gently slop-
ing soils that are somewhat poorly drained. These soils
formed in loamy glacial material underlain by sand and
gravel that contain varying quantities of silt and clay.
Digby soils are on beach ridges, outwash plains, and
stream tferraces. ) . .

In a representative profile of a Dighy soil that is culti-
vated, the plow layer is dark grayish-brown loam 9
inches thick. The subsoil is 27 inches thick. From a depth
of 9 inches to a depth of 18 inches, it is grayish-brown
loam mottled with yellowish-brown; between a depth of
18 and 24 inches, it is grayish-brown sandy clay loam
mottled with yellowish brown; and between a depth of
94 and 36 inches, it is vellowish-brown sandy clay loam
mottled with grayish brown. The substratum extends
from a depth of 36 inches to 60 inches or more and is gray,
stratified fine gravel and sand.

Digby soils have moderate permeability and slow run-
off. They have medium available water capacity. Where
these solls are adequately drained, the root zone is deep.
It is strongly acid to mildly alkaline.

Digby soils are cultivated and are used primarily for
corn, soybeans, and small grain.

Representative profile of Digby loam, 0 to 2 percent
slopes, in a cultivated field in Sugar Creek Township,
SW1,SEL; sec. 6, T. 2 5., R. 6 E.:

Ap—0 to 9 inches, dark grayish-brown (10¥YR 4/2) loam;
weak, fine and medium, granular structure; very
friable; ecommon roots; slightly acid; abrupt, smooth
boundary.

Bl1t—9 to 18 inches, grayish-brown (10¥YR 5/2) sandy clay
loam; many, medium, distinet, yellowish-brown
(10YR 5/4) mottles;: weak, fine and medium, sub-
angular blocky structure; friable; few fine pebbles;
strongly aecid; gradual wavy boundary.

B21t—18 to 24 inches, grayish-brown (10YR 5/2) sandy clay
loam; many, distinct, yellowish-brown (10YR 5/6)
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mottles ; moderate, medium, subangular blocky strue-
ture; friable; thin, patchy, dark grayish-brown
{10YR 4/2) clay films on vertical and horizontal
ped faces: 5 percent pebbles; strongly acid; diffuse,

wavy boundary.

B22t—24 to 86 inches, yellowish-brown (10YR 5/4) sandy
clay loam; ecommon, medium. distinet, dark grayish-
brown (10YR 4/2) mottles and many, medium, yel-
lowish-brown (10YR 5/8) motiles; weak, medium,
and coarse, subangular blocky structure; firm ; thin,
patchy, dark grayish-brown (10¥YR 4/2) eclay films
on vertical ped faces; 10 percent pebbles; medinm
acid grading to neutral in lower part; clear, irregu-
lar boundary.

(—36 to 60 inches, gray (10YR 5/1) stratified fine gravel
and sand; single grain; loose; mildly alkaline,
calearequs.

The solum ranges from 24 to 40 inches in thickness. Depth
to the mildly alkaline, calcareous material ranges from 24 to
48 inches, but it is generally at a depth of about 34 inches.
The Ap horizon has a hue of 10YR, value of 4 or 5, and
chroma of 1 or 2. The Blt horizon has a hue of 10YR, value
of 4 or 5, and chroma of 2 to 4, The texture is clay loam or
sandy clay loam, The B21t horizon has a hue of 10YR, value
of 4 or 5, and chroma of 1 or 2. Its mottles have a hue of
10YR or 7.5YR, value of 4 or 5, and chroma of 4 to 8 Its
texture is sandy clay loam, clay loam, or sandy clay. The
B22t horizon haz a hue of 10YR or 7.5YR, value of 4 or b,
and chroma of 4 to 8 The mottles in this herizon have a
hue of 10¥YR value of 4 or 5, and chroma of 1 to 8. The
texture is sandy clay loam or clay loam.

Dighy =soils are the scmewhat poorly drained soils in a
drainage seauence with the well drained Belmore soils, the
moderately well drained Haney soils, and the very poorly
drained Millgrove soils. Digby soils are lighter colored than
the Millgrove soils, Their B horizon is grayer and more
mottled than that of the Bellmore and Haney soils. Digby
soils contain more fine gravel than Kibbie soils. They are
gimilar to the Haskins soils but lack the fine-textured sub-
stratum.

Digby loam, 0 to 2 percent slopes (DnA)—This soil is
on low-lying heach ridges and on slightly elevated stream
terraces. Generally, the areas are Jong and narrow and
they conform to the winding patterns of the beach ridges
and terraces. A profile of this soil is described as repre-
sentative for the series.

Included with this soil in mapping were spots of soils
that have a slightly coarser surface layer than this soil
and spots of soils that have a surface laver of silt loam.

A seasonal high water table is a moderate limitation
to farm use. Seasonal wetness i3 a limitation to many
nonfarm uses. Capability unit IIw—2.

Dighy loam, 2 to 6 percent slopes [DnB).—This soil
generally is near the base of the major beach ridges, but
it also is on stream terraces and outwash plains. On the
beach ridges and stream terraces, the areas are domi-
nantly elongated and are adjacent to areas of Haskins,
Millgrove, Mermill, or Haney soils. On the outwash
plains the areas gemerally are oval and are adjacent to
areas of Haskins, Blount, Nappanee, or St. Clair soils.

Included with this soil in mapping were areas of soils
where the surface laver is sandier than that of this soil,
and small areas of IHasgking loam where a contrasting
clayey material is at a depth of less than 40 inches. Also
included were a few small areas of soils that have a
gravelly surface layer.

A seasonal high water table is a moderate limitation to
farm use. Seasonal wetness is a limitation to many non-
farm uses. Capability unit ITw-2.
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Digby Series, Moderately Shallow Variant

The Digby series, moderately shallow variant, consists
of nearly level soils that are somewhat poorly drained.
These soils formed in loamy glacial material underlain
by limestone bedrock at a depth of 20 to 30 inches. They
alll-s; on a low terrace along Riley Creek in Riley Town-
ship.

In a representative profile of a Dighy loam, moderately
shallow variant, that is cultivated, the plow layer is dark
grayish-brown loam 8 inches thick. The next layer is 2
inches of light yellowish-brown loam mottled with gray-
ish brown. The subsoil is at a depth of 10 inches and
extends to a depth of 28 inches. It 1s grayish-brown clay
loam mottled with yellowish brown. The subsoil rests on
limestone bedrock.

Digby soils, moderately shallow variant, have mod-
erate permeability, and low available water capacity. The
root zone 1s moderately deep. It is medinm acid to
slightly acid.

These soils are cultivated and are used mainly for corn,
soybeans, and small grain.

Representative protile of Digby loam, moderately shal-
low variant, 0 to 2 percent slopes, in a eultivated field in
Riley Township, SW1;4NE?4 sec. 29, T. 1 8., R. 8 E.:

Ap—0 to 8 inches, dark grayish-brown (10YR 4/2) loam:
weak, fine, granular structure; friable; 5§ percent
pebbles; slightly acid; abrupt, smooth boundary.

B&A—8 to 10 inches, lisht yellowish-brown (10YR 6/4)
loam; many, fine, distinet, grayish-brown (10YR
b6/2) mottles; weak, fine, subangular blocky struc-
ture; friable; 5 perecent pebbles; slightly acid; clear,
smooth boundary.

B1t—10 to 28 inches, grayish-brown (10YR 5/2) clay loam;
common, mediam, distinct, yellowish-brown (10YR
5/6) mottles; weak to moderate fine blocky struc-
ture; firm; thin, patchy, gray (10YR 5/1) clay films
on vertical and horizontal ped faces; 10 percent
pebbles; slightly acid; abrupt, smooth boundary.

B—28 inches, limestone bedrock.

Depth to the underlying bedrock ranges from 20 to 30
inches, but it iz generally about 22 inches thick. The Ap
horizon has a hue of 10YR, value of 4 or 5, and chroma
of 1 or 2. The Bt horizon matrix color is in & hue of 10YR
or 7.5 YR, value of 4 to 6, and chroma of 1 or 2. Mottles in
this horizon have a hue of 10YR, value of 4 or 5, and chroma
of 4 to 8 The texture is clay loam or sandy clay lpam.

This soi] is adjacent to the Shoals silt loam, moderately
shallow variant, which is on flood plains. It is also adja-
cent to the moderately well drained Rawson soils.

Digby loam, moderately shallow variant, 0 to 2 per-
cent slopes [DoA}).—This soil makes up an area of about 30
acres along the east side of Riley Creek between the vil-
lage of Pandora and the Allen County line. In places
bedrock is at a depth of 12 to 20 inches. This soil is sub-
ject to occasional flooding. Tt is somewhat droughty in
dry periods because of shallowness,

A seasonal high water table is a moderate limitation
to farm use. Seasonal wetness and shallowness to bed-
rock are limitations to many nonfarm uses. Capability
unit Tw-2.

Fulton Series

The Fulton series consists of nearly level to gently
sloping soils that are somewhat poorly drained. These
soils formed in clayey lacustrine material. They are in
the slightly higher areas of the lake plain.

In a representative profile of a Fulton soil that is culti-
vated, the plow layer is dark grayish-brown silty clay
loam about 7 inches thick. The next layer is 2 inches of
light-gray silty clay loam mottled with yellowish brown.
The subsoil is 20 inches thick. It is grayish-brown silty
clay that is mottled mostly with vellowish brown. The
substratum, which begins at a depth of 29 inches and
extends to a depth of 60 inches or more, is yellowish-
brown silty clay.

Fulton soils have slow permeability and medium avail-
able water capacity. They are saturated with water for
significant periods in winter and in spring. They dry
out slowly in spring unless artificially drained. The
growth of roots 1s restricted to a moderate depth by the
clayey subsoil. In the upper part of the root zone, the
soil is medium acid to neutral.

Fulton soils are used mostly for corn, soybeans, and
small grain,

Representative profile of Fulton silty clay loam, 0 to
2 percent slopes, in a cultivated field in Greensburg
Township, SEI4,NEL; sec. 24, T. 1 N., R. 6 E., laboratory
No. PT-26:

Ap—O0 to 7 inches, dark grayish-brown (10YR 4/2) silty clay
loam; moderate, fine and medium, subangular
blocky structure; friable; many roots; mneutral;
abrupt, smacoth houndary.

B&A-—T7 to 9 inches, light-gray (10YR 6/1) silty clay loam;
many, medinm, distinet, yellowish-brown (10YR 5/6)
mottles ; moderate, medium, subangular blocky strue-
ture; friable; common roots; slightly acid; clear,
wavy boundary.

B21tg—9 to 15 inches, grayish-brown (10¥YR 5/2) silty clay;
many, medium, distinet, yellowish-brown (10YR 5/6)
mottles and a few, fine, prominent, yellowish-red
(5YR 5/6) mottles; strong, medium and coarse, sub-
angular blocky structure parting to moderate, fine,
subangular Mocky ; firm; common roots; thin, patehy
grayish-brown (10YR 5/2) clay films on vertieal ped
faces; medium acid; clear, wavy boundary.

B22tg—15 to 25 inches, grayish-brown (10¥YR 5/2) silty clay;
many, large, distinct, yellowish-brown (10YR §5/6)
mottles ; moderate, medium, prismatic structure part-
ing to moderate, coarge, subangular blocky; very
firm; few roots; thin, patchy, grayish-brown (10YR
8/2) clay films on vertical and horizontal ped faces;
slightly acid; clear, wavy boundary.

B3z—25 to 28 inches, grayish-brown (10YR 5/2) silty clay:
many. medium, distinct, yellowish-brown (10YR 5/6)
mottles; weak, medinm, prismatic structure parting
to weak, medium, subangular blocky ; very firm; few
roots; few, small, black (I0YR 2/1) oxide concre-
tions; light brownish-gray (10YR 6/2) lime coatings
on some ped faces; mildly alkaline, ecalcareous;
clear, wavy boundary.

—29 to 60 inches, vellowish-brown (10YR 5/6) silty clay;
manhy, medivm, distinet, gray (10YR 5/1) mottles;
weak, coarse, prismatic structure; very firm; few,
small, black (10YR 2/1) oxide concretions; light-
gray (10YR 6/1) lime coatings on ped faces; mildly
alkaline, calcareous.

The solum ranges from 24 to 36 inches in thickness, but it
is generally about 28 inches thick. The Ap horizon is dark
grayish-brown (10XR 4/2) or grayish-brown (10YR 5/2)
gilty clay loam or loam. The B2 gnd B3 horizons have a hue
of 10YR, value of 4 to 6, and chroma of 1 or 2. Their
mottles have a hue of 10YR, 7T.5YR, or 5YR, value of 4 to
6, and chroma of 3 to 6. The texture is silty clay or clay.
The C horizon has a hue of 10YR, value of 4 to 6, and ehroma
of 2 to 6. The mottles are 10YR in hue, 4 to 6 in value, and
1 or 2 in ¢hromg., The ¢ horizon is mildly alkaline and eal-
careous.

Fulton soils are the somewhat poorly drained members of
a drainage sequence fthat includes the moderately well
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drained Luecas soils, the very poorly drained Toledo soils,
and the very dark colored and very poorly drained Bono
goils. Fulton soils formed in clayey lacustrine material,
whereas Nappanee soils formed in clayey glacial till. Fulton
soils have flner textured B and C horizons than the Del Rey
soils, They have coarser textured B and C horizons than
the Roselms soils.

Fulton loam, 0 to 2 percent slopes [FtA},—This soil
commonly is near the Haskins soils in areas where there
is a thin mantle of loamy overwash on clayey lacustrine
sediment., It has a profile similar to the one described as
representative for the series, but its surface layer has a
higher content of sand and is as much as 14 inches thick
in places. The surface layer commonly is 10 to 12 inches
thick. This soil is easier to cultivate and is less subject to
crusting than Fulton silty clay loam, 0 to 2 percent
slopes.

Included with this Fulton soil in mapping were small
areas of gently sloping soils and spots of soils that have
a siltier surface layer than this soil. Also included were
some spots of the coarser textured Haskins and Del Rey
soils,

A seasonal high water table is a severe limitation to
farm use. Seasonal wetness and slow permeability are
limitations to many nonfarm uses. Capability unit T1Iw-1.

Fulton silty clay loam, 0 to 2 percent slopes [FuA)—
This soil commonly is on slight rises on the lake plain
near the Toledo soils. It also occurs in the east-central
part. of the county near the Del Rey and Kibhie soils.
Areas of this soil commonly are oval or irregular in shape.
In the east-central part of the county, the areas are rela-
tively small elongated ovals, the long axis of which is
oriented north and south. A profile of this soil is described
as representative for the series.

Included with this soil in mapping were small spots of
gently sloping soils and a few long, narrow spots of the
wetter Toledo soils.

A seasonal high water table is a severe limitation to
farm use. Seasonal wetness and slow permeability are
limitations to many nonfarm uses. Capability unit ITTw-1.

Fulton silty clay loam, 2 to 6 percent slopes (FuB).—
This soil is on rises on the lake plain and along drainage-
ways. Areas of this soil generally are oval in shape on
the lake plains, but they are elongated or irregular in
shape near the drainageways. Slopes are typically short
and mostly 2 to 4 percent. Surface water moves away
more readily on this soil than it does on Fulton silty clay
loam, 0 to 2 percent slopes.

Included with this soil in mapping on a few of the
higher rises were moderately eroded soils. Also included
wers a few areas of soils that have a silt loam surface
layer.

A seasonal high water table is a severe limitation to
farm use. Seasonal wetness and slow permeability are
limitations to many nonfarm uses. Capability unit
11Tw-1.

Fulton silty clay loam, gravelly substratum, 0 to 2
percent slopes [FvAl.—This soil commonly is on some of
the stream terraces and second bottoms that are adjacent
to the Auglaize and Blanchard Rivers. Also, small areas
are near some of the other larger streams in the county.
This soil commonly is adjacent to the Dighy soils or

SURVEY

areas of alluvial soils. Tt has a profile similar to the one
described as representative for the series, but it has a
gravelly, rather than a clayey, substratum, and the com-
bined thickness of the surface layer and the subsoil com-
monly is about 10 inches greater. The gravelly sub-
stratum ranges from 40 to 60 inches in depth, but it is
generally at a depth of 40 to 45 inches.

This soil is flooded oceasionally because of its low-lying
position; however, its substratum is more permeable than
that of other Fulton soils, and it drains more readily.

Included with this soil in mapping were a few spots of
soils that have a gravelly substratum at a depth of 35 to
40 inches. Also included were small spots of alluvial seils,
mostly Shoals and Sloan, and small spots of the coarser
textured Digby soils.

A seasonal high water table is a severe limitation to
farm use. Seasonal wetness is a limitation to many non-
farm uses. Capability unit ITTw-1.

Genesee Series

The (Genesee series consists of nearly level soils that are
well drained. These soils formed in stratified, medium-
textured. recent alluvium. They are on flood plains at
slightly elevated positions on the first bottoms along
major streams. ) . .

In a representative profile of a Genesee soil that is
cultivated, the plow layer is dark-brown silt loam about
8 inches thick. The subsoil is 36 inches thick. It is dark-
brown silt loam in the upper 20 inches and dark-brown
h%ht silt loam in the lower 16 inches. The substratum,
which begins at a depth of 44 inches and extends to a
depth of 60 inches or more, is dark-brown, stratified silt
loam, loam, silty clay loam, and sandy loam mottled with
gray.

Genesee soils are subject to flooding, but they flood less
frequently and severely than the alluvial soils at lower
positions. Runoff is slow, and permeability is moderate.
The available water capacity is high. These soils have a
deep root zone and are easy to cultivate. Their root zone
is slightly acid to neutral.

Genesee soils are used primarily for corn and soybeans.
The hazard of flooding limits the use of these soils for
winter and early spring crops such as wheat and oats.

Representative profile of Genesee silt loam in a culti-
vated fleld in Jackson Township, SE1,SEL; sec. 27, T.
18,R.5E.:

Ap—0 to 8 inches, dark-brown (10YR 4/3) silt loam; weak,
medium, granolar structure; friable; slightly acid;
abrupt, smooth houndary,

B21—8 to 28 inches, dark-brown (10YR 4/8) silt loam ; mod-
erate, fine and medium, subangular blocky atructure;
friable ; neutral ; gradual, wavy boundary.

B22— 28 to 44 inches, dark-brown (10YR 4/3) light silt
loam; weak, fine, subangular blocky structure, fri-
able ; neutral; clear, wavy boundary.

C—44 to 60 inches, dark-brown (10YR 4/3) siratified silt
loam, loam, silty clay leam, and sandy loam; com-

mon, medium, distinet, gray (10YR 5/1) mottles;
massive; very friable; mildly alkaline.

The solum ranges from 30 to 50 inches in thickness but
typically it is about 40 inehes thiek. The Ap horizon has a
hue of I0YR, value of 4 or 5, and chroma of 2 to 4. The
B horizon has a hune of 10YR, value of 3 or 4, and chroma
of 3 or 4. Its texture is silt loam, loam, or light silty clay loam,
In some profiles gray mottles oceur below a depth of 30
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inches in the B horizon. The C horizon has a hue of 10YR,
value of 4 and 5, and ehroma of 3 and 4. Its mottles have a
hue of 10YR, a value of 4 to 6, and chroma of 1 and 2.

The solum of this soil is slightly thicker than that in the
range defined for the series. Also, free carbonates do not
oceur within 40 inches of the surface, as indicated in the
range defined for the series. These differences do not greatly
influence the use or behavior of these soils,

Genesee soils are the well-drained members of a drainage
sequence that also inclades the somewhat poorly drained Shoals
soils and the darker colored and very poorly drained Sloan
soils. They are adjacent to these soils in many places.

Genesee silt loam (Gnl.—Most of the acreage of this
nearly level soil is on the flood plains of the Auglaize,
Blanchard, and Ottawa Rivers. This soil also is on flood
plains of some of the smaller streams in the county. It
generally is in slightly elevated positions on the first bot-
toms. Most areas of Genesee soils are accessible for farm-
ing, but a few isolated areas are difficult to get to.

Included with this soil in mapping were spots of soils
that have dark colors extending to a depth of 15 inches.
Most of these are on the Blanchard River flood plain.
Also included in mapping were areas of moderately well
drained soils that are mottled with dark gray in the sub-
soil.

Other than susceptibility to flooding, limitations to use
of this soil for farming are few. Flooding is a limitation
to most nonfarm uses. Capability unit I-1.

Gravel Pits

Gravel pits (Gp) consists of open excavations from which
the upper layers of the soil have been removed during the
mining of the underlying gravelly material. This land
type is on gravelly beach ridges and in areas of outwash.
The areas generally are near soils of the Belmore and
Haney series, which were present in these areas before
they were removed to expose the underlying sand and
gravel,

Because of the nature of strip mining, soil material in
the spoil bank of gravel pits varies within short hori-
zontal distances. This soil material is low in content of
organic matter, and it has low available water capacity.
These conditions are poor for the growth of most plants.

The soil material in areas that are no longer being
mined should be treated so that plants can be established.
Grasses and trees that can tolerate the unfavorable soil
properties are suitable for seeding and planting. Pond
areas are potentially suitable for recreation or wildlife.
Not placed in a capability unit.

Haney Series

The Harney series consists of nearly level to gently slop-
ing soils that are moderately well drained. These soils
formed in loamy material overlying stratified fine gravel
and sand. They are on beach ridges, stream terraces, and
outwash plains.

In a representative profile of a Haney soil that is culti-
vated, the plow layer is dark-brown loam about 9 inches
thick. The subsoil 1s 33 inches thick. The uppermost layer
is 8 inches of yellowish-brown clay loam; the next layer
is 9 inches of yellowish-brown clay loam mottled with
grayish brown; the next is 8 inches of dark-brown sandy
clay loam mottled with gray; and the lowermost layer is

8 inches of dark-brown sandy clay loam mottled with
dark gray. The substratum begins at a depth of 42 inches
and extends to a depth of 60 inches or more. It is gray
gravelly loam mottled with vellowish brown.

Haney soils have moderate permeability and medium
available water ~apacity. Runoff is slow to moderate. The
root zone is deep. It ranges from strongly acid in the
npper part to mildly alkaline in the lower part.

Haney soils commonly are used for corn, soybeans, and
small grain.

Representative profile of Haney loam in a cultivated
field in Sugar Creek Township, SE14SE14 sec. 1, T. 2
S, R.6E.:

Ap—0 to 9 inches, dark-brown (10YR 4/3) loam; moderate,
medium, granular structure; very friable; 5 percent
pebbles; slightly aeid; abrupt, smooth boundary.

B1t—9 to 17 inches, yellowish-brown (10YR 5/4) light clay
loam; few, medium, faint, brown (10YR 5/3} and
dark yellowish-brown (10YR 4/4) mottles; weak
and moderate, fine and medium, subangular blocky
structure; friable; thin, patchy, dark-brown (10YR
4/3) clay films c¢n vertical ped faces; O percent
pebbles; medium aecid; clear, wavy boundary.

B21t—17 to 26 inches, yellowish-brown (10YR 5/4) clay
loam; few, fine, distinet, dark-brown (10YR 4/3)
and dark grayish-brown (10YR 4/2) mottles; mod-
erate, fine and medium, subangular blocky struc-
ture; flrm; thin, patchy, brown (10YR 5/3) clay
films on vertical and horizontal ped faces; 10 per-
cent pebbles; medium acid: diffuse, wavy boundary.

B22t—26 to 34 inches, dark yellowish-brown (10YR 4/4)
gandy clay loam; common, medium, distinet, gray
{10YR 5/1) mottles; weak and moderate, fine and
medium, subangular blocky structure; firm, thin,
patehy, grayish-brown (10YR 5/2) eclay films on
vertical and horizontal ped faces; 10 percent pebbles;
slightly acid; clear, wavy boundary.

B3t--34 to 42 inches, dark-brown (7.5YR 4/4) sandy clay
loam; common, medinm, distinet, dark-gray (N 4/0)
mottles; weak, medium, subangular blocky strie-
ture; firm; thin, patchy, gray (10YR 5/1) elay films
on vertieal ped faces; 10 percent pebbles ; mildly alka-
line, caleareous ; diffuse, wavy boundary.

C—42 to 60 inches, gray (10YR 5/1) gravelly loam; many,
medium, distinet, dark yellowish-brown (10YR 4/4)
and yellowish-brown (10YR 5/6) mottles; massive;
loose; 20 percent pebbles; mildly alkaline, caleareous.

The solum ranges from 26 to 44 inches in thickness, but
it is generally about 35 inches thick. Gray mottles are at a
depth of 16 to 26 inches. The A horizon is neutral to medium
acid. The Ap horizon has a hue of 10YR, value of 4 or 5,
and chroma of 2 or 3. Its texture Is loam or sandy loam. The
B horizon is strongly aeid to slightly acid in the upper part
and it ranges from slightly acid te mildly alkalne in the
lower part. The Blt bhorizon has a hue of 10YR or 7.5YR,
value of 4 to 6, and chroma of 8 or 4. Its texture is loam.
light clay loam, fine sandy loam, or sandy clay loam. The
B2t horizon has a hue of 10YR or 7.5YR and a value and
chroma of 4 to 6. Its mottles have a hue of 10YR, value
of 4 to 6, and chroma of 1 to 8. Its texture is clay loam.
sandy clay loam, sandy clay, or gravelly clay loam. The C
horizon is calcareous. It has a hue of 10YR, value of 4 to
6, and chroma of 1 or 2, Tts mottles have a hue of 10YR or
75YR end value and chroma of 4 to 6. Its texture is gravelly
loam or gravelly sandy loam.

Haney soilg are the moderately well drained members of
a drained sequence that includes the well drained Belmore
so0ils, the somewhat poorly drained Digby soils, and the very
poorly drained Millgrove soils. Haney soils are similar to
Vaunghnsville soils, except that Vaughnsville soils are red-
dish brown. Haney soils have a finer textured B horizon than
the Tuscola soils, but the Tusecola soils contain no pebbles.
Haney soils are similar to Rawson soils, except that Raw-
son seils have fine-textured lacustrine material within a
depth of 40 inches.
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Haney sandy loam, 2 to 6 percent slopes (HaB).—This
soil is mainly on stream terraces, outwash plains, and
beach ridges on the moraine in the east-central part of
the county. Areas generally are clongated and tend to
conform to the relief of the local landform. This scil has
a profile similar to the one described as representative
for the series, but the surface layer has a higher content
of sand. It is easier to cultivate than Haney loam, 2 to 6
percent slopes, but is more droughty because of the high
content of sand.

Included with this soil in mapping were spots of mod-
erately eroded soils and a few areas of Haney soils that
are steeper than this soil.

A moderate hazard of erosion is the major limitation
to use. Slope is a limitation to some nonfarm uses. Capa-
bility unit ITe-1.

Haney loam, 0 to 2 percent slopes {HdA).—This soil
generally is on elevated flats of the beach ridges and
stream terraces and in a few small, slightly elevated areas
of local outwash. Areas generally are oval and are adja-
cent to other Haney soils and to Belmore and Dighy soils.

Included with this soil in mapping were small spots
of gently sloping Haney soils and spots of soils that have
a st loam or sandy loam surface layer.

This soil has no major limitations to farm use nor to
most nonfarm uses. Capability unit I-2.

Haney loam, 2 to 6 percent slopes (HdB).-—This soil is
mainly along the flanks of beach ridges. A few areas are
on stream terraces. The areas of this soil commonly are
elongated, and they generally conform to the local relief
of the beach ridges and stream terraces. A profile of this
soil is described as representative for the series.

Included with this seil in mapping were small areas of
soils that have a silt loam surface layer and small areas
of moderately eroded soils, Also included were small
areas of nearly level soils.

A moderate hazard of erosion is the major limitation
to use of this soil for farming. Slope is a limitation to
some nonfarm uses. Capability unit ITe-1.

Haskins Series

The Hasking series consists of nearly level to gently
sloping soils that are somewhat poorly drained. These
goils formed partly in loamy material and partly in un-
derlying fine-textured glacial till or fine-textured lacus-
trine material. They occur on beach mnidges, outwash
plains, and stream terraces. The underlying, finer tex-
tured soil material is at a depth of 20 to 40 inches.

In 2 representative profile of a Haskins soil that is
cultivated, the plow layer is grayish-brown loam 8 inches
thick, The subsoil 1s 27 inches thick. The uppermost layer
is 3 inches of brown loam mottled with yellowish brown;
the next layer is 5 inches of grayish-brown loam mottled
with yellowish brown; the next is 8 inches of grayish
brown sandy clay loam mottled with yellowish brown;
below this is 6 inches of dark yellowish-brown sandy clay
loam mottled with grayish brown and yellowish brown;
and the lowermost layer is 5 inches of grayish-brown clay
mottled with dark yellowish brown. The substratum,
which begins at a depth of 35 inches and extends to a
depth of 60 inches or more, is dark grayish-brown clay
mottled with dark yellowish brown.

SURVEY

Runoff on Haskins soils is slow to moderate. Perme-
ability is moderate in the upper part of the profile and
very slow in the underlying fine-textured material. These
soils have a moderately deep root zone and medium avail-
able water capacity. They have a seasonal high water
table. The root zone commonly is slightly acid to strongly
acid in the most acid layver. As the depth increases, this
soil becomes less acid and grades to mildly alkaline.

Haskins soils are used primarily for corn, sovbeans,
small grain, and hay.

Representative profile of Haskins loam, 0 to 2 percent
slopes, in a cultivated field in Sugar Creek Township,
NELSWL, see. 5, T.2 5, R. 6 E.:

Ap—0 to 8§ inches, grayish-brown (10YR 5/2) loam,; weak,
fine and medium, granular strueture:; very friable;
3 percent fine pebbles; medium aecid; abrupt, smooth
boundary.

B1—8 to 11 inches, brown (10YR 5/3) loam; few, medinm,
distinct, yellowish-brown (10YR 5/4) mottles; wealk,
fine, subangular blocky strueture; very friable; 3
percent fine pebbles; strongly acid: diffuse, wavy
boundary.

B21t—11 to 16 inches, grayish-brown (10YR 5/2) loam;
many, medium, distinet, yeilowish-brown (10YR 5/6)
mottles; moderate, fine and medium, subangular
bloeky struecture; friable; thin, patchy, contrasting,
grayish-brown (10YR 5/2) clay films on vertical ped
faces; 3 percent fine pebbles; strongly acid; clear,
wavy boundary.

B22t—16 to 24 inches, grayish-brown (10YR 5/2) sandy clay
loam; many, medium, distinet, yellowish-brown
(10YR 5/4) mottles; weak and moderate, fine and
medium, subangular blocky structure; firm; thin,
patchy, contrasting, grayish-brown (10Y¥YR 5/2) clay
filmg on vertieal ped faces; 3 percent fine pebbles;
mediuzm acid; diffuse, wavy boundary.

B23t—24 to 30 inches, dark yellowish-brown (10YR 4/4)
sandy clay loam; many, medium, distinct, grayish-
brown (10YR 5/6) mottles; weak, medium, subangu-
lar blocky structure: firm; thin, patehy, dark gray-
ish-hrown (10YR 4/2) clay films on vertical and
horizontal ped faces: 3 percent fine pebbles; slightly
acid; abrupt, wavy boundary.

IIB3t—30 to 3% inches, grayish-brown (10YR &§/2) clay;
many, medinm, faint, brown (10YR 5/3) and dark
yellowish-brown (I0YR 4/4) mottles; weak, medium
and coarse, subangular blocky structure; firm; thin.
patchy, dark grayish-brown (10YR 4/2) clay films
on vertical ped faces and thin continuous clay films
along old root channels in places; neutral; clear,
wavy boundary.

IIC1—35 to 60 inches, dark grayish-brown (10YR 4/2)
clay ; many, medium, distinet, dark yellowish-brown
(10YR 4/4) mottles: massive; very firm; compact
glacial till; mildly alkaline, calcareous.

The solum ranges from 26 to 42 inches in thickness, but
it commonly extends into the underlying fine-textured ma-
terial,

The content of fine pebbles is 2 to 10 percent in the Ap
horizon and ¢ to 20 percent in the B horizon. The Ap horizon
is dark grayish-brown (10YR 4/2}) or grayish-brown (10YR
5/2) loam or fine sandy loam. Reaction ranges from glightly
acid to strongly acid in the upper part of the B horizon and
from slightly acid to mildly alkaline in the lower part. Some
profiles lack a IIB3t horizon. The B1 and B2 horizons have
a hue of T.5YR or 10YR, value of 4 or 5§, and chroma of
2 to 4. Their mottles have a hue of 75YR or 10YR, value
of 4 or 5, and chroma of 2 to 8. The texture is loam, sandy
clay loam, or clay loam. The IIB horizon is filner textured
than the overlying horizons. Its texture is clay or siity
clay. This horizon is 10¥YR in hue, 4 or § in value, and 2 or
3 In chroma, Mottles in the IIB horizon have a hue of
10YR, value of 4 or 5, and chroma of 4 to 6.

Haskins secils are the somewhat poorly drained members
of a drainage sequence that includes the moderately well
drained Rawson soils and the very poorly drained Mermili
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soils. Hasking soils differ from Digby soils in that Haskins
goils are underlain by fine-textured material; whereas Dighy
soils are underlain by gravel and sand. Hasking soils are
finer textured in the uppermost horizons than Rimer soils.
Hasking soils, like Rimer soils, are fine textured in the lower
part of the B horizen and in the C horizon,

Haskins fine sandy loam, 0 to 2 percent slopes [HkA].—
This soil is in slightly elevated oval areas that commonly
are near Hoytville and Nappanee soils. Less extensively,
this soil is near the sandy Rimer and Seward soils. Indi-
vidual areas generally are only a few acres in size. This
soil has a profile similar to the one described as repre-
sentative for the series, but its surface layer has a higher
content of fine sand. The sandier texture makes this soil
more friable and easier to cultivate than Haskins loam,
0 to 2 percent slopes.

Included with this soil in mapping were spots of Nap-
panee loam, spots of soils that have a sandy loam sur-
face layer, and spots of scils that have slopes of 2 to 6
percent.

Seasonal wetness is a moderate limitation if this soil
is farmed. Seasonal wetness is a limitation to many non-
farm uses. Capability unit ITw-2.

Haskins fine sandy loam, 2 to 6 percent slopes {-kB).——
This soil is mainly on the low stream terraces and out-
wash plains near the Digby, Blount, and Nappanee soils.
It 1s also near first-bottom soils, such as (Genesee and
Sloan. The areas are quite long and narrow on the ter-
races, and they are irregular in shape on the local out-
wash plains. This soil has a profile similar to the one
described as representative for the series, but its surface
layer has a higher content of fine sand. The sandier tex-
ture makes this soil more friable and easier to cultivate
than Haskins loam, 0 to 2 percent slopes.

Included with this soil in mapping were spots of Has-
kins fine sandy loam, 0 to 2 percent slopes, and spots of
Nappanee loam, Blount loam, and Del Rey loam. Also
included were spots of Genesee and Sloan alluvial soils.

Seasonal wetness is a moderate limitation if this seil
is farmed. Also, erosion is a hazard, particularly in the
longer and steeper areas. Seasonal wetness is a limitation
to many nonfarm uses. Capability unit ITw-2.

Haskins loam, 0 to 2 percent slopes (HnA).—This soil
is mainly in elongated areas on beach ridges that are
slightly higher than the surrounding lake plain, Less ex-
tensively, 1t is in small oval or irregularly shaped areas
on moraines. This soil commonly is near the Mermill,
Dighby, Nappanee, Del Rey, and Hoytville soils. A profile
of this soil is described as representative for the series.

Included with this soil in mapping were spots of Dighy
loam and Nappanee loam, spots of soils that have a silt
loam surface layer, and spots of soils that have slopes of
2 to 6 percent. Seasonal wetness is a moderate limitation
if this soil is farmed. Seasonal wetness is also the main
limitation to many nonfarm uses. Capability unit TTw-2.

Haskins loam, 2 to 6 percent slopes (HnB}.—This soil
commonly is on beach ridges and terraces. Less exten-
sively, it is in isolated irregularly shaped areas at some of
the higher elevations on the moraines. Common nearby
soils are the alluvial Genesee, Sloan, Dighy, Nappanee,
and Hoytville soils. On the moraines, nearby soils include
the Blount and Pewamo.

Included with this seil in mapping were spots of Has-
kins fine sandy loam, Digby loam, and Nappanee loam;

spots of soils that have a silt loam surface layer; and
spots of nearly level soils.

Seasonal wetness is a moderate limitation. Erosion is
a hazard, particularly where slopes are longer and
steeper. Seasonal wetness is a limitation to many nonfarm
uses. Capability unit ITw-2.

Hoytville Series

The Hoytville series consists of nearly level, dark-col-
ored solls that are very poorly drained, These soils
formed in clay or silty clay glacial till that has been
somewhat modified in the upper part by water action at
the bottom of former lakes. They are on broad flats of the
lake plain.

In a representative profile of a Hoytville soil that is
cultivated, the plow layer is very dark grayish-brown
clay about 8 inches thick. The subsoil is 36 inches thick.
The upper 16 inches is dark-gray silty clay mottled with
brown and dark yellowish brown. The lower 20 inches ig
gray silty clay mottled with dark yellowish brown and
yellowish brown. The substratum extends from a depth
of 44 inches to a depth of 70 inches or more. It consists
of gray silty clay that is mottled with strong brown and
dark yellowish brown in the upper part and yellowish
brown in the lower part. .

Runoff on Hoytville soils is very slow, and permeabil-
ity is slow. Available water capacity is high. The root
zone is deep if adequately drained. It is neutral to mildly
alkaline.

Hoytville soils are farmed intensively, mainly to corn
and soybeans. Most of the acreage has been artificially
drained for improved plant growth and timely tillage.

Representative profile of Hoytville clay in a cultivated
field in Monterey Township, SE1,NW1j sec. 36, T. 1 S,,
R. 4 E., Laboratory No. PT-22:

Ap—0 to 8 inches, very dark grayisbh-brown (10¥YR 3/2)
clay; moderate, fine and medium, subangular blocky
structure; friable; few small fragments of black
shale, chert, and igneous pebbles as much as one-half
inch in diameter; common roots; slightly acid;
abrupt, smooth boundary.

B21tg-—-8 to 17 inches, dark-gray (10YR 4/1) silty clay;
common, medium, faint, brown (10YR 4/3) mottles;
moderate, fine and medium, subangular blocky strue-
ture; firm; few small fragments of black shale,
chert, and igneous material as much as one-half
imeh in diameter:; thin, patchy, dark-gray (10YR
4/1) clay films on vertical and horizontal ped faces;
common roots, neutral; gradual, smooth boundary.

B22tg—17 to 24 inches, dark-gray (10YR 4/1) silty clay; few,
fine, faint, dark yellowish-brown (I0YR 4/4) mot-
tles and few, fine, distinet, yellowish-brown (10YR
5/6) mottles; weak medium, prismatic structure in
place, parting to weak, fine and medinm, subangular
blocky; firm; thin, continuous, dark-gray {(10YR
4/1) clay fllms on vertical and horizontal ped faces;
few fragments of black shale, chert, and igneous ma-
terial as much as one-half inch in diameter; com-
mon roots; neutral; gradual, smooth boundary.

B23tg—24 to 35 inches, gray (10YR 5/1} silty elay; com-
mon, fine, distinet, dark yellowish-brown (10YR 4/4)
and yellowish-brown (10YR 6/6) mottles; weak,
medium, prismatic structure in place, parting to
moderate, fine and medium, subangular blocky ; firm ;
thin, continuous, dark-gray {(10¥YR 4/1) clay films
on vertical faces; few f{fragments of black shale,
chert, and igneous material as much as one-half inch
in diameter; common roots; neutral; gradual, wavy
boundary.
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B24tg—35 to 44 inches, gray (10YR 5/1) silty clay; many,
mediom, distinct, dark yellowish-brown (10YR 4/4)
mottles and few, fine, distinct, Fellowish-brown
(10YR 5/6) mottles; moderate, medium and coarse,
prismatic structure in place, parting to weak, fine
and medium, subangular blocky; firra; thin, patehy.
grayish-brown (10YR 5/2) clay films on vertical
faces; few fragments of black shale, chert, and
igneons material as much as ome-half inch in dia-
meter; few roots; mildly alkaline; abrupt, wavy
boundary.

C1—44 to 60 inches, gray (10YR 5/1) silty clay; many,
medium, prominent, strong-brown (7T.5YR 5/8) and
dark yellowish-brown (J0YR 4/4) mottles; weak,
medium and coarse, subangular blocky structure;
very firm; few fragments of black shale, chert, and
igneous material as much as 1 inch in diameter;
few roots; mildly alkaline, caleareous; clear, wavy
houndary.

to 70 inches, gray (10YR §/1) silty clay; many,

coarse, distinet, yellowish-brown (10YR 5/4) mot-

tles; massive; very firm; mildly alkaline, calcareous
glacial till,

C2—860

The solum ranges from 36 to 52 inches in thickness, bhut
it is generally 40 to 45 inches thick. The A horizon is domi-
nantly clay, but it is silty clay or silty clay loam in places.
Although the dominant texture is clay, the clay is very near
the separating point between silty clay and clay. In north-
western Ohio, most of the Hoytville soils have a clay tex-
ture rather than a silty clay texture in the A horizon. The
Ap horion has a hue of 10YR, value of 2 or 3, and chroma
of 1-or 2. Reaction iz slightly acid to neutral. The B horizon
matrix color has a hue of 10YR or 25Y, value of 4, 5, or
6, and chroma of 1. Mottles are 10YR or 7.5YR in hue,
4 or 5 in value, and 3 to 6 in chroma. The texture is silty
clay or clay, and reaction ranges from slightly acid to
mildly alkaline. The C horizon has a hue of 10YR or 7.5YR.
value of 4 to 6, and chroma of 1 or 2, Its mottles have a
hue of 10YR, 2.5Y, or 7.5YR, value of 4 or 5, and chroma of
4 to 8 The texture of the caleareous glacial till is silty
clay, clay, or heavy clay loam.

Hoytville soils are the very poorly drained members of a
drainage sequence that includes the moderately well drained
St. Clair soils and the somewhat poorly drained Nappanee
soils. Hoytville so0ils are finer textured than the Pewamo
goils that formed in clay loam or silty clay loam glacial till.
Hoytville soils have more sand and pebbles in the A and
B horizons than do the Latty or Toledo soils, They have
less ¢lay in'the B horizon then the Paulding soils, and they
generally have somewhat less clay in the B horizon than Latty
soils, Hoytville soily differ from Lenawee soils in having a
higher content of clay and a lower content of sand in the B
horion. They formed in glaecial till, whereas Lenawee goils
formed in stratified lacustrine material

Hoytville silty clay loam {Ho).—This nearly level soil
is on flats of the lake plain, commonly east of Jennings
Creek and the Auglaize River in the southern part of the
county. Generally, it is near areas of Nappanee soils and
soils of the beach ridges and stream terraces. This soil
has a profile similar to the one deseribed as representa-
tive for the series, but its surface layer has a lower con-
tent of clay. Consequently, it has a wider range of opti-
mum moisture for tillage than Hoytville clay.

Included with this soil in mapping were spots of
lighter colored, somewhat poorly drained Nappanee soils.
Also included were areas of soils that have a clay loam
surface layer. Small areas of the coarser textured Mill-
grove and Mermill scils were included in some places.

Wetness is the major limitation to use of this soil for
farming, Seasonal wetness and slow permeability are
limitations to many nonfarm uses. Capability. unit TTw-6.

Hoytville elay (Hv).—This nearly level soil is on broad
flats of the lake plains in the northeastern and southwest-

ern sections of the county. It generully is near small,
slightly elevated areas of Nappanee solls. A profile of
this soil is described as representative for the series.

Included with this soil in mapping were small spots of
lighter colored, somewhat poorly drained Nappanee soils.
In places this Hoytville soil hag a thinner subsoil than is
typical for its series.

‘Wetness is the major limitation to farm use of this soil.
Seasonal wetness and slow permeability are limitations
to many nonfarm uses, Capability unit ITw—6.

Kibbie Series

The Kibbie series consists of nearly level to gently
sloping soils that are somewhat poorly drained. These
soils formed in stratified loamy material on the lake
plain.

In a representative profile of a Kibbie soil that is culti-
vated, the plow layer is dark grayish-brown loam 9 inches
thick. The subsoil is 27 inches thick. The uppermost part
is T inches of grayish-brown loam mottled with yellowish
brown; the middle layer is 14 inches of yellowish-brown
loam mottled with dark gravish brown; and the lower-
most, part is 6 inches of grayish-brown heavy loam mot-
tled with yellowish brown. The substratum, which begins
at a depth of 36 inches and extends to a depth of 60
inches or more, is yellowish-brown fine sandy loam mot-
tled with grayish brown.

Runoff is slow on Kibbie soils, and permeability is
moderate. These soils have a seasonal high water table.
Available water capacity is high. If these soils are ade-
quately drained, the root zone is deep. These soils are
medium acid in the most acid layer, but they grade to
mildly alkaline as depth increases.

Kibbie soils are used mainly for corn, soybeans, and
small grain. Most of the acreage has been artificially
drained for improved plant growth and timely tillage.

Representative profile of Kibbie loam, 0 to 2 percent
slopes, in a cultivated field in Blanchard Township, NEl%
NE14 sec. 24, T.1 N,, R. 8 E.:

Ap—0 to 9 inches, dark grayish-brown (10YR 4/2) loam:
weak, medium, granunlar structure; very friable;
glightly acid; abrupt, smooth boundary.

B1—9 to 16 inches, grayish-brown (10YR 5/2) loam, many.
medium, distinet, yellowish-brown (10YR 5/4) mot-
tles; weak, fine and medium, subangular blocky
strueture; very friable; medium acid; diffuse, wavy
boundary.

B21t—16 to 30 inches, yellowish-brown (10YR 5/4) heavy
loam ; many, fine, distinet, dark grayish-brown (10XR
4/2) mottles; moderate, fine and medium, subangu-
lar blocky structure; firm; thin, patehy, grayish-
brown (10YR 5/2) elay films on vertical and hori-
zontal faces of peds; slightly acid; diffuse, wavy
houndary.

B22t—380 to 36 inches, grayish-brown {10YR 5/2) heavy
loam; many, medium, distinet, yellowish-brown
(10YR 5/4) motiles; moderate, fine and medium,
gubangular blocky structure; firm; thin, patchy.
grayish-brown (10YR 5/2) clay films on vertieal
and horizonial faces of peds; neutral; clear, wavy
houndary.

(C—386 to 60 inches, yellowish-brown (10YR &5/6) fine sandy
loam ; many, medium and coarse, distinet, grayish-
brown (10YR 5/2) mottles; massive; friable; mildly
alkaline, calcareous.

The solum ranges from 30 tp 45 inches in thickness, but

it generaliy is 32 to 38 inches thick. The Ap horizon is dark
grayish brown (10YR 4/2) or grayish-brown (10¥YR 5/2).
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It is loam or silt loam. The upper part of the B horizon is
medium acid to slightly aeid, and the lower part Is slightly
acid to neutral. The B1 horizon has a hue of 10YR, value
of 4, b, or 6, and chroma of 2. Its mottles have a hue of
10YR, value of 4 or 5, and chroma of 4 to 8 The upper
part of the Bt horizon has a hue of 10YR, value of 4 or
5, and chroma of 1 or 2. Mottles have a hune of 10YR, value
of 4 to 6, and chroma of 1 or 2. The lower part of the Bt
herizon hag a hue of 10YR, value of 4 or 5, and chroma of
4 to 8. The B horizon is loam, heavy loam, or clay loam. The
C horizon is stratified fine sandy loam, sandy loam, and
8ilt loam,

The Kibbie soils in this county have colors of low chroma
on ped faces in the lower part of the Bt horizon, and they
have a lighter colored A horizon than is within the range
defined for the series, These differences do not greatly influence
the use or behavior of these soils.

Kibhie soils are the somewhat poorly drained members of
a drainage sequence that ineludes the moderately well
drained Tuscola soils and the very poorly drained Colwood
soils. Kibhie soils generally have a higher sand content than
Digby soils, and they lack fine pehbles. They are coarser tex-
tured than Del Rey soils.

Kibbie loam, 0 to 2 percent slopes (KbA).—This soil is
mostly on beach ridges near ITaskins, Colweod, Dighy
and other soils that are common on the beach ridges. It
also is in the Findlay Basin near Del Rey and Lenawee
soils and on the Defiance moraine near the Tuscola, Shin-
rock, Del Rey, and Toledo soils. Areas in most places
are small in size and irregular or oval in shape. A profile
of this soil is described as representative for the series.

Included with this soil in mapping were spots of Del
Rey, Digby, Haskins, and Tuscola soils. Also included
were spots of soils that have a fine sandy loam surface
layer and spots of soils that have 2 to 6 percent slopes.

This soil is friable and easy to keep in good tilth. Sea-
sonal wetness is a moderate limitation in farmed areas.
Seasonal wetness limits many nonfarm uses. Capability
unif ITw-2.

Kibbie silt loam, 0 to 2 percent slopes (XsA).—This soil
commonly is on elevated flats of stream terraces. Areas
are small and oval in most places. On the Defiance mo-
raine, this soil is near Del Rey and Fulton soils. It also
is in the Findlay basin near the Del Rey and Lenawee
soils. This soil has a profile similar to the one described
as representative for the series, but the surface layer has
& lower content of sand. This soil is slightly less easy
to cultivate than Kibbie loam, 0 to 2 percent slopes, and
is more subject to surface crusting.

Included with this soil in mapping were spots of Del
Rey silt loam and spots of soils that have 2 to 6 percent
slopes.

Seasonal wetness is a moderate limitation of this soil
for farming. Seasonal wetness is a limitation to many
nonfarm uses. Capability unit ITw-2.

Kibbie-Del Rey silt loams, 1 to 6 percent slopes (KiB).—
This complex is on the Defiance moraine. Del Rey soils
make up 40 percent of this unit, Kibbie soils 40 percent,
and the Haskins, Fulton, Tuscola, and Shinrock soils
make up the remaining 20 percent. The Kibbie soils have
a profile similar to the one described as representative
for the Kibbie series, except that they have a lower con-
tent of sand. The Del Rey soils have the profile deseribed
as representative for the Del Rey series. Most areas are
long and narrow, and the long axis is generally oriented
north and south. Nearby scils include the Toledo, Del

Rey, Fulton, and Kibbie soils.

Seasonal wetness is a moderate limitation to use of these
soils for farming. Also, erosion is a hazard, particularly
in the longer and steeper areas. Wetness limits many non-
farm uses. Capability unit TTw-2.

Latty Series

The Latty series consists of nearly level soils that are
very poorly drained. These soils formed in clay or heavy
clay loam lacustrine and till material. They are on some
of the broad, nearly level flats of the lake plain. _

In a representative profile of a Latty soil that is culti-
vated, the plow layer is dark-gray clay about 7 inches
thick. The subsoil is 41 inches thick. The uppermost part
is 6 inches of dark-gray clay mottled with dark yellow-
ish brown; next is 10 inches of dark-gray clay mottled
with yellowish brown; the next is 18 inches of dark-gray
clay mottled with yellowish brown and dark yellowish
brown; and the lowermost part is 7 inches of gray clay
mottled with yellowish brown. The substratwmn, which
begins at a depth of 48 inches and extends to a depth of
60 inches or more, is gray clay mottled with yellowish
brown. .

Runoff is very slow on Latty soils, and permeability 1s
very slow. Available water capacity is medium. These
soils are saturated with water for long periods in winter
and in spring, and they are slow to dry out m spring
unless adequately drained. The root zone is moderately
deep. These soils are slightly acid to neutral in the upper
part of the root zone. _

Latty soils are used mainly for cultivated crops. Most
of the cultivated acreage has been artificially drained for
improved plant growth and timely tillage. .

Representative profile of Latty clay in a cultivated
field in Union Township, SEL;NW14 sec. 9, T.1 5, R. 6
E.:

Ap—0 to T inches, dark-gray (10YR 4/1) clay; moderate,
very fine, subangular blocky structure; firm ; slightly
acid; abrupf, smooth boundary.

B21g—7 to 12 inches, dark-gray (10YR 4/1) clay; common,
medium, distinct, dark yellowish-brown (10YR 4/4)
mottles; moderate, fine, subangular blocky struc-
ture ; very firm ; neutral ; diffuse, wavy boundary.

B22g—13 to 28 inches, dark-gray (10YR 4/1) clay; com-
mon, fine, distinct, yellowish-brown (I10YR 5/4) mot-
tles; strong, flne and medium, subangular blocky
structure; very firm; neutral; diffuse, wavy bound-

ary.

B23z—23 to 41 inches, dark-gray (10YR 4/1) clay; many,
medium, distinet, yellowish-brown (10YR 5/4) and
dark yellowish-brown (10YR 4/4) mottles; strong,
fine, subangular blocky strueture; very firm; neu-
tral; diffuse, wavy boundary.

B3z—41 to 48 inches, gray (10YR 5/1) clay; many, medinm,
distinet, yellowish-brown (10YR 5/4) mottles; wealk,
medium, prismatic structure parting to moderate.
medium, subangular blocky; very firm; mildly alka-
line, calcareous; clear, wavy boundary.

Cg—48 to 60 inches, gray (10YR 5/1) clay; many, medium,
distinet, yellowish-brown (10YR 5/6) mottles; mas-
sive; eXxtremely firm; mildly alkaline, calecareous.

The solum ranges from 35 to 50 inches in thickness. This
generally coincides with the depth to earbonates. The upper
part of the solum is slightly aeid to neutral, and the lower
part is meutral to mildly alkaline. The Ap horizon has a hue
of 10YR or 2.5Y, value of 8 or 4, and chroma of 1 or 2. It
is clay or silty clay. The Bg horiZon matrix colors have a hue
of 10YR, 2.5Y, or 5Y, value of 4 to 6, and chroma of 1 or 2.
The mottles have a hile of 10YR or 7.5YR, value of 4 or 5,
and chroma of 8 to 6. This horizon is clay or silty clay. In
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the C horizon the colors are similar to those of the Bg
borizon. Texture is clay or heavy clay loam.

Latty soils are the very pdorly drained members in a drain-
age sequence that includes the somewhat poorly drained
Nappanee soils and the moderately well drained St. Clair
soils. Latty scils are transitionary between Hoytville and
Paulding soils with respect to color of the surface layer and
the clay content of the solum. Latty soils generally have a
darker Ap horizon than Paulding soils and a lighter Ap hon-
zon than Hoytville soils. Latty soils have less clay in the
Bg horizon than Paulding soils, and they commonly have
somewhat more clay in the Bg horizon than Hoytville soils,
Latty soils have less clay in the C horizon than Paulding
soils, and they have the same or a greater clay content in this
horizon than Hoytville soils, Latty soils have a somewhat
lighter colored A horizon and a less well developed structure
than the very poorly drained Toledo soils,

Latty silty ¢lay loam (te).—This nearly level soil gen-
erally is near low-lying sandy ridges or near the Nappa-
nee loams. Tt has a profile similar to the one described as
representative for the series, but its surface layer con-
tains more silt and less clay; consequently, good tilth is
easler to maintain in this soil than in Latty clay.

Included with this soil in mapping were spots of soils
that have a surface layer of clay and spots of somewhat
poorly drained Nappanee soils, generally on slight rises
surrounded by this soil.

Very poor natural drainage is a severe limitation to
farm use. Excessive wetness and very slow permeability
are major limitations to most nonfarm uses. Capability
unit TITw-2.

Latty elay (1c).—This nearly level soil is on broad flats of
the lake plain, commonly adjacent to Hoytville and
Paulding soils. The continuity of the areas is broken in
a few places by a stream valley or a low offshore beach
ridge. A profile of this soil is described as representative
of the series. Maintenance of favorable tilth on this soil
is difficult because of the clayey surface layer. Cultivat-
ing this goil when it is wet is especially damaging to its
tilth.

Included with this soil in mapping were spots of lighter
colored Paulding soils or darker colored Hoytville soils.
Also included were spots of the somewhat poorly drained
Nappanee soils, which generally are on slight rises with-
in areas of this Latty soil.

Very poor natural drainage and the clay texture are
major limitations to farm uses. This soil dries out slowly
in spring, and artificial drainage is difficult. Fxcessive
wetness, very slow permeability, and the clay texture are
major limitations to most nonfarm uses. Capability unit

I1Tw-2.

Lenawee Series

The Lenawes series consists of nearly level, very poorly
drained soils. These soils formed in stratified silty clay
loam, silt leam, and sandy leam lacustrine material on
the flats of the lake plain, mainly in northern Riley
Township and in parts of southern Blanchard Township.

In » representative profile of a Lenawee soil that is
cultivated, the plow layer is very dark-gray silty clay
loam about 9 inches thick. The subsoil is 39 inches thick.
The upper part is T inches of dark grayish-brown silty
clay loam mottled with dark vellowish brown; the mid-
dle part is 14 inches of dark grayish-brown heavy clay
loam mottled with vellowish brown. The lower part is 18

inches of gray heavy clay loam mottled with yellowish
brown. The substratum begins at a depth of 48 inches
and reaches a depth of 60 inches or more. It is yellowish-
brown, stratified silty clay loam, silt loam, and sandy
loam mottled with gray.

Lenawee soils have very slow runoff and moderately
slow permeability, Available water capacity is high. The
root zone is deep if these soils are adequately drained.
It is mostly neutral.

Lenawee soils are used mostly for cultivated crops,
such as corn, soybeans, and small grain. Most of the
acreage has been artificially drained for improved plant
growth and timely tillage.

Representative profile of Lenawee silty clay loam in a
cultivated area in Blanchard Township, SW14,SW14 sec.
33, T.1N,R. 8 E.:

Ap—0 to 9 inches, very dark gray (10YR 3/1) silty clay
leam; moderate, medium, subangular blocky struc-
ture; friable; neutral; abrupt, wavy boundary.

B21g—9 to 16 inches, dark grayish-brown (10YR 4/2) heavy
gilty elay loam; many, medium, distinct, dark yel-
lowish-brown (10YR 4/4) mottles; moderate,
medium, subangular blocky structure; firm; thin,
patehy, dark-gray (10YR 4/1) clay films on ver-
tical ped faces; neutral; diffuse, wavy houndary.

B22g—16 to 30 inches, dark grayish-brown (10YR 4/2) heavy
clay loam; common, medivm, distinet, yellowish-
brown {(10YR 5/4) mottles; moderate, medinm, sub-
angular blocky structure; firm; few, thin, patehy,
dark-gray (10YR 4/1) clay films on vertical ped
faces; neutral; clear, wavy boundary.

B23g—30 to 48 inches, gray (10YR 5/1) heavy clay loam;
many, medium, distinct, yellowish-brown (10YR 5/6}
mottles; weak, medium, subangular blocky struc-
ture; firm; few, thin, patchy, dark-gray (10YR 4/1)
clay films on vertical ped faces; mildly alkaline;
clear, wavy boundary.

C—18 to 60 inches, yellowish-brown (10YR 5/6) stratified
gilty clay loam, silt loam. and sandy loam; many,
medinm, distinet, gray (10YR 5/1) mottles; mas-
sive; friable; mildly alkaline, calcareous,

The solum ranges from 44 to 60 inches in thickness, but
it commonly is about 50 incheg thick. This commonly coin-
cides with the depth to ecarbonates. The solum is slightly
acid to neutral ia the upper part, and it is mildly alkaline
in the lower part. The Ap horizon has a hue of 10YR, value
of 2 or 3, and chroma of 1 or 2. It is silt loam or silty clay
loam. The B horizon matrix colors have a hue of 10¥YR, 2.5¥,
or $Y, value of 4 or §, and chroma of 1 or 2. Its mottles
have a hue of 10YR, 2.5Y, or 5Y, value of 4 or 5, and
chroma of 4 to 8. The texture 1s heavy silty clay loam or
heavy clay loam. In gome profiles, thin silty elay or eclay
layers are present. The C horizon hags a hue of 10YR or
2.5Y, value of 4 or 5, and chroma of 3 to 6. Its mottles are
of the same hue and value, but the chroma is 1 or 2. This
horizon is stratified with layers that are dominantly silty
clay loam, silt loam, and sandy loam.

Lenawee soils have a thicker solum than is within the
range deflned for the series, but this difference does not
alter their usefulness or behavior.

Lenawee soils are the very poorly drained members of a
drainage sequence that includes the somewhat poorly drained
Del Rey soils and the moderately well drained Shinrock soils.
Lenawee soils are not g0 fine textured in their B and C hori-
zons a8 are the Toledo soils, which formed in lacustrine clay
and silt. Lenawee soils have finer textured B and C horizons
than do the Colwood soils, which formed in lacustirine silt
and fine sand that eontains some clay.

Lenawee silt loam {in}.—This nearly level soil com-
monly is near beach ridges and stream terraces. It also is
in small, elongated areas on the moraines near the Toledo,
Del Rey, and some of the sandier soils. In a few places it
is in local outwash areas on the lake plain, This soil has a
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profile similar to the one described as representative for
the series, but its surface layer is siltier. Consequently,
favorable tilth is easier to maintain in this soil than in
Lenawee silty clay loam, and crops grow somewhat
better.

Included with this soil in mapping were spots of soils
that have a surface layer of silty clay loam and spots of
the finer textured Toledo soils. Also included were spots
of the coarser textured Colwood soils.

Wetness is a moderate limitation to farm use. Wetness
and moderately slow permeability are limitations to most
nonfarm uses. Capability unit ITw-5.

Lenawee silty clay loam (ts).—This nearly level soil
commonly is on broad flats of the Findlay Basin near
the Del Rey soils. Less commenly, it is near beach ridges
and stream terraces. The areas generally are large and
have no definite pattern or shape, but the soil conditions
are uniform. A profile of this seil is described as repre-
sentative for the series.

Included with this soil in mapping were spots of the
somewhat poorly drained, lighter colored Del Rey soils
that commonly are near drainageways. Also included in
some areas were spots of the finer textured Toledo soils
Ml'(ll in other areas spots of the coarser textured Colwood
goils,

Wetness is a moderate limitation to farm use, and it is
a limitation to most nonfarm uses. Capability unit TIw-5.

Lucas Series

The Lucas series consists of gently sloping to mod-
erately steep soils that are moderately well drained.
These soils formed in clayey lacustrine sediment on val-
lely_SLdes adjacent to streams that flow through the lake
plain.

In a representative profile of a Lucas silty clay loam
that is cultivated, the plow layer is grayish-brown silty
clay loam 7 inches thick. The upper 5 inches of the sub-
soil is brown silty clay, and the lower 8 inches is brown
clay mottled with light yellowish brown, The substratum,
which begins at a depth of 20 inches and extends to a
depth of 60 inches or more, is dark-brown silty clay
mottled with gray.

Runoff is rapid on Luecas soils. Permeability is slow,
and these soils are saturated for short periods, mostly in
spring, which limits timely tillage. The clayey subsoil
and substratum restrict root penetration. Available water
capacity is medium. The root zone is moderately deep.
Reaction in the root zone generally is strongly acid in the
most acid layer. Below the root zone reaction grades to
slightly acid to mildly alkaline with increasing depth.

Corn, soybeans, small grain, and hay are grown on
the gently sloping and sloping Lucas soils. Steeper areas
of these soils are used for pasture and woodland.

Representative profile of a Lucas silty clay loam, 2 to
6 percent slopes, in a cultivated field in Greensburg
Township, NW1,NF1, sec. 14, T.1 N, R. 6 E.:

Ap—~0 to 7 inches, grayish-brown (10YR 5/2) silty clay loam
moderate, fine and medium, granular structure; fri-
able ; medinm acid; abrupt, smooth boundary.

B&A—T to 12 inches, brown (10YR 5/3) silty clay: moderate,
fine and mediam, subangular blocky structure; firm:
few, thin, patchy, grayish-brown (10YR 5/2) clay
films on ped faces and pore linings; strongly acid;
clear, wavy boundary.

B2t—-12 to 20 inches, brown (10YR 4/3) clay; few, fine,
distinet, light yellowish-brown (10YR 6/4) mottles;
moderate, medium, suwbangular blocky structure;
very firm; few, thin, patchy, brown (10YR §/3)
clay filmg on vertical and horizontal ped faces and
along old root channels; slightly acid; abrupt, wavy
houndary.

(C—20 to 60 inches, dark-brown (10YR 4/3) silty eclay; many.
medinm, distinet, gray (10YR 5/1) mottles; mas-
sive; very firm; thin layers of silt and fine sand
in places; mildly alkaline, caleareous.

The solum ranges from 20 to 25 inches in thickness. Depth
to carbonates ranges from 18 to 25 inches. The Ap horizon
is grayish brown (10YR 5/2) or brown (10XYR 5/8). The
upper part of the B horizon ranges from strongly acid to
slightly acid, and the lower part Is slightly acid. Reaetion
of the C horizon increases with depth to neutral or mildly
alkaline. The B horizon has a hue of 10YR, value of 4 or
5, and chroma of 3 or 4. It is silty clay or clay. The C
horizon has a hme of 10YR, value of 4 or 5, and chromna
of 3 or 4. Mottles in the C horizon have a hue of 10YR,
value of 4 to 6, and chroma of 1 or 2. This horizon is silty
clay or clay.

Lueas soils are moderately well drained members of a
drainage sequence that includes the somewhat poorly drained
Fulton soils, the very poorly drained Toledo soils, and the
very poorly drained and very dark colored Bono soils. Lucas
goils are finer textured than the moderately well drained
Shinrock soils and coarser textured than the moderately
well drained Broughton soils.

Lueas silty elay loam, 2 to 6 percent slopes {lwB).—
This soil generally lies along valley sides that are ad-
jacent to streams that flow through the lake plain. The
areas generally are long and narrow. This soil commonly
is near Toledo and Fulton soils and alluvial soils. A pro-
file of this so1l is deseribed as representative for the series.

Included with this seil in mapping were spots of Shin-
rock soils and spots of somewhat poorly drained soils.
Also included were areas of soils that have a loam or silt
loam surface layer. Spots of moderately eroded soils were
also included.

Erosion is a severe hazard if this soil is farmed. Slow
permeability and a clayey texture are limitations to many
nonfarm uses. Capability unit ITTe-2.

Lucas silty clay loam, 6 to 12 percent slopes, mod-
erately eroded (LwC2).—This soil is on valley sides adja-
cent to streams that flow through the lake plain. This soil
is in long, narrow areas on the stream breaks between the
upland flats and the flood plains. The areas generally are
too narrow to be managed separately. The present plow
layer is a mixture of the material originally in the surface
layer and part of the material originally in the subsoil.
This soil needs more careful management for growing
plants than the less eroded Lucas soils because it has a
lower capacity to absorb and supply water to plants.
Nearby soils commonly are Fulton and Toledo soils and the
alluvial Defiance soils.

Included with this soil in mapping were spots of se-
verely eroded soils and spots of steeper soils.

Further erosion is & very severe hazard if this soil is
used for farming. Slope is & limitation to many nonfarm
uses. Capability unit VIe-1.

Luecas silty clay loam, 12 to 18 percent slopes, mod-
erately eraded (LlwD?2).—This s0il is on valley sides that are
adjacent to streams. Most areas of this soil are long and
narrow, The present surface layer is a mixture of the
material originally in the surface layer and part of the
material in the subsoil. Total thickness of the surface
layer and the subsoil is less than that of the uneroded
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Lucas soils. Nearby soils commonly are the Fulton soils
and the alluvial Defiance soils.

Included with this soil in mapping were spots of
slightly eroded or severely eroded soils and spots of
steeper soils.

Further erosion 18 a very severe hazard if this soil is
farmed. This soil is suited to pasture and trees. Slope is
a limitation to most nonfarm uses. Capability unit VIe-1.

Mermill Series

The Mermill series consists of nearly level, dark-
colored soils that are very poorly drained. These soils
formed partly in loamy material and partly in the under-
Iying, finer textured material. They commonly oceur near
beach ridges and on stream terraces and in areas of local
outwash.

In a representative profile of a Mermill soil that is
cultivated, the plow layer is very dark gray loam 9
inches thick. The subsoil is 31 inches thick. In the upper
11 inches it is dark grayish-brown clay loam mottled
with vellowish brown; the next 14 inches is grayish-
brown sandy clay loam mottled with vellowish brown;
and the lower 6 inches is dark grayish-brown clay
mottled with dark yellowish brown. The subsoil begins
at o depth of 40 inches and extends to a depth of 60
inches or more. It is mottled, grayish-brown and yellow-
ish-brown clay.

Runoff is very slow on Mermill soils. Permeability is
moderate in the upper part of the profile and very slow
in the lower part. Artificial drainage is essential. These
soils have medium available water capacity. The root
zone is moderately deep. It commonly is neutral, but as
depth increases, reaction grades to mildly alkaline.

Mermill soils are used mostly for cultivated crops.
Most of the acreage has been artificially drained for im-
proved plant growth and more timely tillage. Corn, soy-
beans, small grain, and hay are the principal crops.

Representative profile of Mermill loam in a cultivated
field in the Palmer Township, NW1,N'W14 sec. 12, T. 2
N, R. 6 E.:

Ap—0 to 9 inches, very dark gray (10¥R 3/1) loam; mod-
erate, medium, granular structure; very friable;
slightly acid; abrupt, smocoth boundary.

B21tg—9 to 20 inches, dark grayish-brown (10¥R 4/2) clay
loam ; many, fine and medium, distinct, dark yellow-
ish-brown (10YR 4/4) and yellowish-brown (10YR
B/4) mottles; moderate, medium, subangular blocky
structure; firm; thin, patchy, dark-gray {10YR 4/1)
clay fllms on horizontal and vertical ped faces:
neutral; gradual, wavy boundary.

B22tg—20 to 34 inches, grayish-brown (10YR b6/2) =andy
clay loam; common, medium, distinet, yellowish-
brown (10YR 5/6) mottles; weak, medium, sub-

angular blocky structure; firm; thin, patehy, dark
grayish-brown (10YR 4/2) eclay films on vertical
and horizontal ped faces; meutral; abrupt, smooth
boundary,

1IBz—84 to 40 inches, dark grayish-brown {10YR 4/2) elay;
many, medium, distinet, dark yellowish-brown (10YR
4/4) and yellowish-brown (10YR 5/6) maottles;
weank, coarge, prismatic structure parting to weak,
medium, subangular blocky; very firm; few fine peb-
bles; mildly alkaline; clear, wavy boundary.

IIC—40 to 60 inches, mottled, grayish-brown (10YR 5/2)
and yellowish-brown (10¥YR 5/4) clay glacial till;
massive; extremely firm; common fine pebbles;
mildly alkaline, calcareous.

The solum ranges from 24 to 40 inches in thickness. Depth
to the IIB horizon, which has the finer textured material,
ranges from 20 to 40 inches, but most commonly it is about
35 inches. The Ap horizon has a hue of 10YR, value of 2
or 8, and chroma of 1 or 2. It is loam or silty clay loam.
The upper part of the B horizon ranges from slightly acid
to mildly alkaline, and the lower part is neutral or mildly
alkaline. The B2t horizon has a hue of 10YR or 2.5%,
value of 4 or 5, and chroma of 1 or 2. Its mottles have a
hue of 10YR, 2.5%, or 5Y, value of 4 or 5, and chroma of
4 to B, The IIB horizon has a hue of 10YR or 5Y, value of
4 or b, and chroma of 1 or 2. Its mottles have a hue of 10YR
or 7T.0YR, value of 4 or B, and chroma of 4 to 8 Texture
iz clay, silty clay loam or heavy clay loam. The IIC horizon
has a range in color and texture similar to those of the IIB
horizon. The IIC horizon is caleareous, fine-textured glacial
till or lacustrine material.

Mermill soils are the very poorly drained members of a
drainage sequernce that includes the somewhat poorly drained
Hasking so0ils and the moderately well drained Rawson soils.
Mermill goils are similar to Millgrove soils in some prop-
erties but lack their underlying sandy or gravelly sub-stratum.
They lack the fine sand and silt content common to the very
poorly drained Colwood soils. They are finer textured than the
very poorly drained Wauseon goils.

Mermill Ioam (Md).—This nearly level soil commonly
is near the more sandy soils in areas of local outwash and
sandy lake deposits. The areas of this soil generally are
oval, or they surround other better drained sandy soils
that are in slightly higher positions. This soil is near
Hoytville, Toledo, and Paulding soils. A profile of this
soil 1s described as representative for the series.

Included with this soil in some mapped areas were
spots of lighter colored, somewhat poorly drained Has-
kins soils. Also included in some areas were spots of finer
textured Hoytville, Toledo, or Paulding soils. In addi-
tion, a few areas of soils that have a silt loam surface
layer were included.

‘Wetness is a moderate limitation if this soil is farmed.
Seasonal wetness is a limitation to many nonfarm uses.
Capability unit ITTw—b.

Mermill silty clay loam (Me¢).—This nearly level soil
commonly is near low-lving ridges or offshore bars on the
lake plain and is also near stream terraces. Less com-
monly it is in areas of local outwash. The areas of this
soil are small, and they range from oval to long and
narrow. This soil has a profile similar to the one deseribed
as representative for the series, but its surface laver con-
tains more clay and less sand. Thig soil is more difficult to
cultivate and to keep in good tilth than Mermill loam
because its surface layer is more clayey.

Included with this soil in mapping were spots of
lighter colored, somewhat poorly drained Haskins soils
and small areas of more clayey, very poorly drained
Hoytville, Toledo, and Paulding soils. Also included
were a few areas of soils that have a surface layer of
clay loam,

Wetness is a moderate limitation to farming, Seasonal
wetness is a limitation to many nonfarm uses. Capability
unit Ilw-5.

Millgrove Series

The Millgrove series consists of nearly level, dark-
colored soils that are very poorly drained. These soils
formed in loamy material underlain by stratified sandy
and gravelly material. They occur in areas near the base
of beach ridges and in areas of local outwash.
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In a representative profile of a Millgrove so0ll that is
cultivated, the plow layer is very dark gray loam about
8 inches thick. Below the plow layer is 6 inches of very
dark gray loam. The subsoil i 28 inches thick, The upper-
most part is 12 inches of dark-gray, firm clay loam
mottled with dark brown, and the lower part 1s 16 inches
of dark-gray sandy clay loam. The substratum, which
begins at a depth of 42 inches and extends to a depth of
80 inches or more, is yellowish-brown gravelly sandy
leam mottled with dark gray.

Runoff is very slow on Millgrove soils, and permea-
bility is moderate. These soils are saturated with water
for a significant period in winter and spring. Available
water capacity is high. The root zone is deep and slightly
acid to neutral.

Millgrove soils are cultivated and are used mainly for
corn, soybeans, and small grain. Most of the acreage has
been artificially drained for improved plant growth and
timely tillage.

Representative profile of Millgrove loam, in a culti-
vated field in Sugar Creek Township, SW14SW1ij sec.
1,T.2S,R. 6 E.:

Ap—0 to 8 inches, very dark gray (10YR 3/1) loam; mod-
erate, fine and medium, granular structure; very
friable; neutral; abrupt, smooth boundary.

A12—8§ to 14 inches, very dark gray (10YR 3/1) loam; weak,
fine and medinm, subangular blocky structure; very
friable; slightly acid; clear, wavy boundary.

B21tg—14 to 26 inches, dark-gray (10¥R 4/1) clay loam;
many, distinet, medium, dark-brown (10YR 4/3)
mottles ; moderate, medium, subangular blocky struc-
ture; firm; thin, patehy, very dark gray (10YR 3/1)
films on vertical and horizontal ped faces; few fine
pebbles ; neuiral; clear, wavy boundary.

B22tg—26 to 42 inches, dark-gray (10YR 4/1) sandy clay
loam:; common, medium, distinct, yellowish-brown
(10YR 5/4) mottles; moderate, medium, subangular
blocky structure; very firm; thin, patchy, very dark
gray (10YR 3/1) elay films on horizontal ped faces
and thin, continuous, very dark gray (10YR 3/1)
clay films on vertical ped faces; few fine pebbles;
neutral; abrupt, irregular boundary.

C—42 to B0 inches, yetlowish-brown (10YR 5/4) gravelly
sandy loam; common, fine and medium, distinet,
dark-gray (10YR 4/1) mottles; single grain; loose,
moderately alkaline, caleareouns ; stratified fine gravel
and sand.

The solum ranges from 35 to 44 inches in thickness, which
commonly coincides with the depth to carbonates. The gravel
content ranges from less than 5 percent to 20 percent In the
golum and as much as 50 percent in the C horizen. Reaction
in the lower part of the A horizon and the upper part of
the B horizon ranges from slightly acid to neutral. The lower
part of the B horizon is neutral or mildly alkaline. The A
horizon has a hue of 10YR, value of 2 or 8, and chroma of
1 or 2. It is loam or silty clay loam., Thickness of the A
horizon ranges from 10 to 16 inches. The B2 horizon has a
hue of 10YR or 2.5Y, value of 4 or 5, and chroma of 1 or
2. The motties in this horizon have a hue of 7.6YR, 10YR,
5Y, or 2.5Y, a value of 4 to 6, and chroma of 3 or 4. Texture
iz clay loam, sandy clay loam, loam, or gravelly sandy clay
loam. The O horizon has a hue of 10YR or 7.5¥R, a value of
4 to 6, and chroma of 3 or 4.

Millgrove soils are the very poorly drained members of a
drainage sequenee that includes the well drained Belmore solls,
the moderately well drained Haney scilg, and the somewhat
poorly drained Dighy soils. The reddish-colored and moderately
well drained Vaughnsville soils are nearby in places. Millgrove
s0ils regemble Mermill soils, except that they have a sandy or
gravelly substratum, rather than fine-textured material. Mill-
grove soils differ from the Colwood soils, which formed in
lacustrine silt and flne sand, but Colwood soils lack the fine
gravel that is present in Millgrove soils.

Millgrove loam (Mf).—-This nearly level soil commeonly
is along the base of beach ridges in long, narrow areas. It
also is on the flats of outwash areas. Along the beach
ridges this soil generally is near Mermill, Dighy, and
Hoytville soil. In outwash areas it is near Dighy, Has-
kins, and Mermill soils. A profile of this soil is described
as representative for the series.

Included with this soil in mapping were spots of lighter
colored, somewhat poorly drained Dighy soils. Also in-
cluded were a few areas of soils that have a surface layer
of silt loam or fine sandy loam.

Wetness is the major limitation to farming and to most
nonfarm uses as well. This soil drains readily if arti-
ficial drainage is installed. Capability unit ITw-5.

Millgrove silty clay loam [Mgl.—This nearly level soil
generally is near beach ridges and stream terraces. Com-
monly it is between beach ridges, but it alse is near the
base of slopes of the stream terraces that are adjacent to
first bottoms. The areas generally are long and narrow,
or they are irregular in shape. This soil is commonly
overwashed by runoff from adjacent higher areas. It has
more clay in the surface layer than Mermill loam; there-
fore, favorable tilth is more difficult to maintain.

Included with this soil in mapping were spots of lighter
colored, somewhat poorly drained Digby soils. Also in-
cluded in places were small areas of finer textured Hoyt-
ville soils and a few areas of soils that have a surface
layer of clay loam,

Wetness 1s the major limitation to use of this soil for
farming and to most nonfarm uses. This soil drains
ﬁadily if artificial drainage is installed. Capability unit

w-5.

Morley Series

The Morley series consists of gently sloping soils that
are moderately well drained. These soils formed in cal-
carcous clay loam or silty clay loam glacial till. They
are mainly on the glacial till plain in the southeastern
part of the county, south of State Route No. 12. Small
areas also occur in the east-central part of the county,
but these areas are widely scattered.

In a representative profile of a Morley soil that is
cultivated, the plow layer is dark grayish-brown silt loam
6 inches thick. The subsoil is 26 inches thick. The upper-
most layer is 6 inches of brown clay loam, the next layer
is 8 inches of dark yellowish-brown clay, the next is §
inches of yellowish-brown clay mottled with grayish-
brown, and the lowermost layer is 7 inches of brown
clay loam mottled with gray. The substratum begins at a
depth of 32 inches and extends to a depth of 60 inches.
It is dark yellowish-brown clay mottled with gray.

Runoff is moderate to rapid on Morley soils, and
permenbility is slow. These soils are saturated for short
periods, mostly in spring, which limits timely tillage.
Available water capacity is medium. The clayey subsoil
and the underlying till restrict root penetration. Never-
theless, most annual crops develop roots to a moderate
depth. The root zone generally is medium acid in the
most acid layer. With increasing depth below the root
zone, these soils grade to mildly alkaline.

Morley soils are used primarily for corn, soybeans,

small grain, and hay.
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Representative profile of Morley silt loam, 2 to 6 per-
cent slopes, in a cultivated field in Riley Township,
SW1,SE1,] sec. 26, T. 1 8., R. 8 E.:

Ap—0 to 6 inches, dark grayish-brown {10YR 4/2) sili loam;
moderate, medium, granular structure; friable;
slightly aeid; abrupt, smooth boundary.

Bl1t—6 to 12 inches, brown (10YR 5/3) clay loam ; moderate,
medium, subangular blocky structure; friable; thin,
patchy, brown (I0YR 5/3) clay films on vertical
ped faces; 4 percent fine pebbles; medium acid;
clear, wavy boundary.

B21t—*12 to 20 inches, dark yellowish-brown (10YR 4/4)
clay; moderate, medium, subangular blocky strue-
ture; firm; thin, patehy, brown (10YR 4/3) clay
films on vertical and horizontal faces; 4 percent
fine pebbles; medium acid ; diffuse. wavy houndary.

B22t—20 to 25 inches, yellowish-brown (10YR 5/2) mottles;
moderate, medium, subangular blocky structure; very
firm ; thin, patehy, dark yellowish-brown (10YR 4/4)
clay films on vertical and horizontal ped faces; 4
percent fine pebbles; neutral; diffuse, wavy bound
ary.

B3t—25 to 32 inches, brown (10YR 4/3) clay loam; many
medinm, distinct, gray (10YR 5/1) mottles; weak,
medium, prismatic structure parting to weak,
medium, subangular blocky; very firm; thin patchy,
contrasting, gray (10YR 5/1) clay films on vertical
faces and continuously along old root channels; 4 per-
cent fine pebbles; mildly alkaline, caleareous; diffuse,
wavy, boundary,

32 to 60 inches, dark yellowish-brown (10YR 4/4) clay
loam; many. medium, distinet, gray (I0YR 5/1)
mottles; masgive; very firm; 4 percent fine pebbles;
mildly alkaline, caleareous glacial till.

The solum ranges from 20 to 34 inches in thickness, which
commenly coincides with the depth to carbonates. The Ap
horizon is dark grayish-brown (10YR 4/2) or brown (10YR
4/3%. The upper part of the B horizon ranges from medium
acid to strongly acid, and the lower part is meutral or mildly
alkaline. The B1t horizon has a hue of 10YR, value of 4 or
5, and chroma of 3 or 4. Its texture is e¢lay loam or silty
clay loam. The B21t horizon has a hue of 10YR or V.5YR,
value of 4 or 5, and chroma of 3 or 4. Its texture is clay
or silty eclay. The B22t horizon has a hue of 10YR or 7.5YR,
value of 4 or 5, and chroma of 3 to 6. Mottles in the lower
part of this horizon have a hue of 10YR, value of 4 to 6.
and chroema of 2. Its texture is clay or silty clay. The B3t
horizon, where present, has a hue of 10YR or 75YR, value
of 4 or 5, and chroma of 2 to 6. Tts mottles have a hue of
10YR, value of 4 to 6, and chroma of 1 or 2. Texture is
clay loam or =ilty clay loam. The C horizon has a hue of
1I0YR, value of 4 to 6, and chroma of 3 to 6. Its mottles
have a hue of 10YR, value of 4 te 6, and chroma of 1 or 2.
The texture is clay loam or silty clay loam.

Morley soils are the moderately well drained members of a
drainage sequence that includes the somewhat poorly drained
Blount sofls and the very poorly drained Pewamo soils.
Morley soils have less elay in the B and C horizons than St
Clair =oils. They have more clay in the B and C horizons
than Shinrock soils.

Morley silt loam, 2 to 6 percent slopes (MrB).—This soil
commonly is on slope breaks, adjacent to streams that
flow through the moraines.

Included in mapping in most areas were spots of some-
what poorly drained Blount soils, spots of soils that have
8 .lloam surface laver, and spots of moderately eroded
soils.

Erosion is a severe hazard if this soil is used for farm-
ing. Slow permeability is a limitation to many nonfarm
uses. Capability unit 1TTe-2.

Nappanee Series

The Nappanee series consists of nearly level to gently
sloping soils that are somewhat poorly drained. These

soils formed in heavy clay loam, silty clay, or clay glacial
till that has been somewhat modified in the upper part by
water action at the bottom of former lakes. They are on
slight rises on the lake plain.

In a representative profile of a Nappanee soil that is
cultivated, the surface layer is 8 inches of dark grayish-
brown silt loam that is underlain by 3 inches of dark
grayish-brown clay loam. The subsoil is 23 inches thick.
Between depths of 11 and 29 inches the subsoil is gray-
ish-brown clay meottled with dark yellowish brown, and
between depths of 29 and 34 inches, it is grayish-brown
silty clay mottled with dark vellowish brown and vellow-
ish brown. The substratum, which beging at a depth of 34
inches and extends to a depth of 60 inches or more, is
grayish-brown, silty clay glacial till mottled with dark
brown and dark yellowish brown.

Nappanee soils have slow runoff and very slow permea-
bility. They are saturated with water in winter and in
spring and are slow to dry out and warm up in spring un-
less adequately drained. These soils have medium avail-
able water capacity. They have a moderately deep root
zone. It is very strongly acid to medium acid in the
uppermost 18 inches.

Nappanee soils are principally used for corn, soybeans,
and small grain.

Representative profile of Nappanee silt loam, 0 to 2
percent slopes, in Monterey Township, SW14NW1j sec.
36, T.1 8., R. 4 E,, Laboratory No, Pt.—21:

Ap—0 to § inches, dark grayish-brown (10YR 4/2) gilt
loam, weak, flne and medium, granular structure;
very friable; strongly acid; abrupt, smooth bound-

ary.

A%g—8 to 11 inches, dark grayish-brown (10YR 4/2) clay
loam; many, fine, faint, dark yellowish-brown (10YR
4/4) mottles; weak, medium, platy structure in
place parting to weak, very fine, subangular Mocky ;
friable; 5 percent fine pebbles; very strongly acid:
abrupt, smooth boundary.

B21tg—11 to 19 inches, grayish-brown (10YR 5/2) clay:
many; medium, distinet, dark yellowish-brown {10YR
4/4) mottles; weak, medium, prismatic structure
parting to moderate, fine and medium, subangular
bloeky: firin; thin, patchy, dark-gray (10YR 4/1)
clay films on vertical and horizontal ped faces and
in root channels; 5 percent fine and medium peb-
bles; very strongly acid; gradual, smooth boundary.

B22tg—19 to 29 inches, grayish-brown (I0YR 5/2) clay-
many, fine, distinet, dark yellowish-brown (10YR
4/4) mottles; weak, mediam, prismatic structure
parting to moderate, fire and medium, subangular
blocky structure; very firm; thin, patchy, gray
(10YR B5/1) clay films on vertical and horizontal
ped faces and along root channels; § percent fine
and medium pebbles; slightly acid; abrupt, wavy
boundary.

B3t—29 to 34 inches, grayish-brown (10YR 5/2) silty elay:
many, medium, distinet, dark yellowish-brown {10YR
4/4)} mottles and few, fine, distinet, yellowish-brown
(10YR 5/6) motitles; weak and moderate, fine and
medium, subangular blocky structure; very firm;
thin, patchy, dark-gray (10YR 4/1) clay films on
vertical ped faces and along root channels; few
fragments of black shale, chert, and igneous ma-
terial as much as 1 inch in diameter and making
up 5 to 10 percent by volume; mildly alkaline, cal-
careous; elear, smooth boundary.

C—34 to 60 inches, grayish-brown (10YR 5/2) silty clay;
many, medinm, distinct, dark-brown (10YR 4/3)
and dark yellowish-brown (10YR 4/4) mottles; mas-
give: extremely firm; combpact glacial till: mildly
alkaline, ealeareous.
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The solum ranges from 20 to 36 inches in thickness, which
commonly coincides with the depth to ecarbonates. In places
the solum extends info the calcareous material for several
inehes. The Ap horizon is dark grayish-brown (10YR 4/2)
or grayish-brown (I10YR 5/2) silt loam, loam, or silty clay
loam. The B horizon is very strongly acid to medium acid in
the upper part and neutral to mildly alkaline in the lower
part. The B2 horizon has a hue of 10YR or 25Y, value of
4 or 5, and chroma of 2. The mottles have a hue of 10YR
or 2.5Y, value of 4 or 5, and chroma of 4 to 8. Fexture of
the B2 horizon is clay or silty clay. The B3 and C horizons
have a hue of 10YR, value of 4 to 6, and chroma of I or 2.
Their motiles have a hue of 10YR, value of 8 to 5, and
chroma of 8 to 6. The texture of these horizons is silty
clay, clay, or heavy clay loam.

Nappanee soils are the somewhat poorly drained mem-
ber_s of a drainage sequence that includes the moderately well
drained 8t. Clair soils and the very poorly drained Hovtville
s0ils. Nappanee soils also occur adjacent to the darker eol-
ored Latty soils. They have finer textured B and C horizons
than the similar, somewhat poorly drzined Blount soils.
They have less clay in their B and C horizons than the
somewhat poorly drained Roselms sgoils, which formed in
fine-textured lacustrine material. Nappanee soils have a tex-
ture similar to that of Fulton soils; however, Fulton soils
formed in lacustrine material.

Nappanee loam, 0 to 2 percent slopes (NaA].—This soil
generally is on slight rises of the lake plain, and it seems
to be the remnants of former beach ridges or low offshore
bars. It has a profile similar to the one described as repre-
sentative for the series, but it has more sand in the surface
layer. Tt is thus more easily tilled and is less subject to
crusting than Nappanee silt loam. 0 to 2 percent slopes.
Small, oval areas or somewhat elongated areas of this
soil are near areas of other Nappanee soils and of Haskins
soils.

Included with this soil in mapping were spots of

slightly steeper soils and spots of coarser textured Has-
kins soils,
_ Seasonal wetness is a severe limitation where this soil
is farmed. Seasonal wetness and very slow permeability
are limitations to many nonfarm uses. Capability unit
IITw-1.

Nappanee loam, 2 to 6 percent slopes [NaB).—This
soil 1s mostly in oval areas or in long, narrow areas on
low-lying beach ridges. It also is on stream terraces. Most
commonly- it is near the Digby and Haskins soils. This
soil has a profile similar to the one described as repre-
sentative for the series, but it has more sand in the sur-
face layer. It is thus easier to till and less subject to
crusting than Nappanee silt loam, 0 to 2 percent slopes.

Included with this soil in some mapped areas were
spots of soils that have 0 to 2 percent slopes, spots of
moderately well drained St. Clair soils, and spots of
coarser textured Haskins soils.

Seasonal wetness is a severe limitation where this seil
i1s farmed, and the hazard of erosion also is a limitation.
Seascnal wetness and very slow permeability are the

dominant limitations to many nconfarm uses. Capability
unit TTTw-1.

Nappanee silt loam, 0 to 2 percent slopes (NpA).—This
soil is mainly on slight rises of the lake plain. A profile of
this soil is described as representative for the series. The
areas are oval shaped and are surrounded by large areas
of Hoytville and Latty soils in most places.

Included with this soil in mapping in places were spots
of soils that have a finer textured surface layer and spots
of slightly steeper soils,

Seasonal wetness is a severe limitation if this soil is
used for farming. Seasonal wetness and very slow perme-
ability are limitations to many nonfarm uses. Capability
unit I1TTw-1.

Nappanee silt loam, 2 to 6 percent slopes {NpB).—This
soil is mostly adjacent to streams. Slopes generally are
2 to 4 percent. The areag of this soil are long and narrow
and are near St. Clair, Hoytville, and Latty soils in
most places.

Included with this soil in mapping in a few areas were
spots of moderately well drained St. Clair soils and spots
of moderately eroded soils.

Seasonal wetness is a severe limitation if this Nappanee
soil is farmed; however, an erosion hazard is also a limi-
tation to farm use. Seasonal wetness and very slow
permeability are the dominant limitations to many non-
Iarm uses. Capability unit I1Tw-1.

Nappanee silty clay loam, ¢ to 2 percent slopes
(NtA).—This soil is on slight rises of the lake plain, and
most areas are near the Hoytville and Latty soils. The
areas of this soil commonly are oval or slightly long and
narrow and are surrounded by Hoytville or Latty soils in
most places. This soil has a profile similar to the one de-
scribed as representative for the series, but-it has more
clay in the surface layer; thus, it is not so easy to cultivate
and is more subject to crusting than Nappanee silt loam,
0 to 2 percent slopes.

Included with this soil in mapping were a few areas of
moderately eroded soils and a few areas of soils that have
slopes of 2 to 6 percent. Also included were spots of
Roselms soils, which have a finer textured subsoil.

Seasonal wetness is a severe limitation if this Nappanee
soil is farmed. Seasonal wetness and very slow permea-
bility are limitations to many nonfarm uses. Capability
unit IT1Tw-1.

Ottokee Series

The Ottokee series consists of gently sloping soils that
are moderately well drained. These soils formed in deep
sands and are on sandy knolls of the moraine and on
beach ridges of he lake plain.

In a representative profile of an Ottokee loamy fine
sand that is cultivated, the plow layer is grayish-brown
loamy fine sand 9 inches thick, The subsoil is 61 inches
thick. To a depth of 38 inches, it is brown loamy fine
sand mottled with yellowish brown; between depths of 38
and 46 inches, it is brown loamy fine sand mottled with
yellowish brown; between depths of 46 and 64 inches, it
is grayish-brown loamy fine sand that has yellowish-
brown and dark yellowish-brown bands; and between
depths of 64 and 70 inches, it is gray fine sand mottled
with yellowish brown. The substratum, which begins at a
depth of 17 inches and extends to a depth of 80 inches or
more, is gray fine sand mottled with yellowish brown.

Runofl is slow on Ottokee soils, and permeability 1s
rapid. Available water capacity is low. These soils are
droughty, particularly in the latter part of the growing
season. These sandy soils have good tilth and are easy to
cultivate. The root zone is deep. It is slightly acid or
medium acid in the most acid part. With increasing depth
helow the root zone, Teaction increases to neutral or

moderately alkaline.
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Ottokee soils are used primarily for corn, soyheans,
small grain, and hay.

Representative profile of Ottokee loamy fine sand, 1 to
6 percent slopes, in a cultivated field in Riley Township,
SW1,SW1j sec. 12, T. 1 S, R. 8 KE.:

Ap—0 to 9 inches, dark grayish-brown (10YR 4/2) loamy
fine sand; very weak. fine, granular structure; very
friable; slightly acid; abrupt, smooth boundary.

B21—§ to 26 inches, brown (10YR 5/3) loamy fine sand;
few, fine, faint, yellowish-brown (10YR 5/4) mot-
tles; single grain; loose; slightly acid; gradual,
wavy boundary.

B22—26 to 38 inches, brown (10YR 5/8) loamy fine sand;
many, fine, faint and distinet, yellowish-brown
{10YR 5/6) mottles; single grain; loose; slightly

© acid: clear, wavy boundary.

B23—88 to 46 inches. grayish-brown (10YR 5/2) loamy
fine sand; many, fine and medium, distinet, yellow-
igh-brown (10YR 5/4) mottles; single grain; loose;
slightly acid; abrupt, wavy boundary.

B31&B24t—46 to 64 inches, grayish-brown (10YR 5/2) loamy
fine sand; single grain; loose and has dark yellow-
ish-brown (10YR 4/4) bands that have weak, fine,
subangular blocky structure; bands range in thick-
nesg from less than one-eighth inch to slightly less
than 1 inch, most are near the thin end of the
range ; friable; peutral; abrupt, irregular boundary.

B32—64 to 70 inches, gray (10YR 6/1) fine sand; many,
medinum, distinct, yellowish-brown (10YR 5/4) mot-
tles; single grain; loose; neutral; diffuse, wavy
boundary.

C—70 to 80 inches, gray (10YR 6/1) fine sand; many.
medinm, distinct, yellowish-brown (10YR 5/6) mot-
tleg; single grain; loose; moderately alkaline.

The solum ranges from 40 to 80 inches in thickness, but
is most commonly 60 inches thick. Depth to carbonates gen-
erally coincides with this thickness. The upper part of the
B horizon ranges from medium acid¢ to slightly acid. The
lower part of the B horizon is slightly acid to neutral. Re-
action commonly increases gradually with depth. The B21
and B22 horizons have a hue of 10YR, value of 4 to 6, and
chroma of 3 or 4. Mottles have a hue of 10YR, value of 4
to 6, and chroma of 4 to 8 These horizons are loamy fine
gand or fine sand. The B23 horizon has a hue of 10YR,
value of 4 to 6, and chroma of 2. The mottles in this horizon
have a hue of 10YR or 7.5YR, value of 4 to 6, and chroma
of 4 to 8 Texture is loamy fine sand or fine sand. The B31
horizon, which has the B24t bands, has a hue of 10YR, value
of 4 to 6, and chroma of 2. The bands have a hue of 10YR
or 7T.5YR, value of 4 or 5, and chroma of 8 to 6. The com-
bined thickness of the B24t bands is 8 to 4 inches. Texture
of the B31 horizon material is loamy fine sand or fine sand,
and texture of the B24t bands is loamy flne sand to a depth
of 60 inches. The B32 horizon and the € herizon have a
hue of 10YR, value of 5 or 6, and chroma of 1 to 2. The mot-
tleg have a hue of I0YR, value of 4 or §, and chroma of 3
to 6. The texture is fine sand and sand. In places the C
horizon is neutral or mildly alkaline.

Ottokee so0ils are the moderately well drained members
of the drainage sequence that includes the somewhat poorly
drained Tedrow soils. In conirast to Seward soils, the
Ottokee soils are not underlain by fine-textured material.
Ottokee soils do not have the accumulative thickness of the
B2t bands that exists in the Arkport soils, Ottokee soils
are more sandy throughout their profile than the Tuscola
goils.

Ottokee loamy fine sand, 1 to 6 percent slopes (OkB).—
This soil is mainly in long narrow areas. A profile of this
soil is described as representative for the series.

Included with this soil in mapping were spots of the
more poorly drained Tedrow soils, and spots of the better
drained Arkport soils. Alse included in some areas were
spots of Seward soils that are underlain by fine-textured
material, and other small areas of the finer textured Tus-

S0Il. SURVEY

cola soils. In addition, a few areas of sloping soils were
included.

Soil blowing is a severe hazard if this soil is used for
farming. Damage to young plants occurs early in spring
if the soil surface is not protected by a cover of vegeta-
tion. Droughtiness is a limitation to some nonfarm uses.
Capability unit TITs-1.

Ottokee-Tuscola complex, 2 to 6 percent slopes
(OtB}).—This complex consists of both Ottokee and Tuscola
soils. Each of these soils makes up about 40 percent of
the complex; the remaining 20 percent consists mostly
of the more poorly drained Tedrow and Kibbie soils.
The Ottokee soils and the Tuscola seils have a profile
gimilar to the one described as representative for their
regpective series.

Included with these soils in mapping were a few areas
of soils that have slopes of 6 to 12 percent.

In most areas soil blowing is a severe hazard if these
soils are used for farming. Damage to young plants oc-
curs early in spring if the surface of these soils is not
protected by vegetative cover. Droughtiness is a limita-
%ion to some nonfarm uses in most areas, Capability unit

ITs-1.

Paulding Series

The Paulding series consists of nearly level, dark-col-
ored soils that are very poorly drained. These soils
formed in caleareous lacustrine clay on the broad flats of
the lake plain.

In a representative profile of a Paulding soil that is
cultivated, the plow layer is dark grayish-brown clay 6
inches thick. The subsoil is 89 inches thick. The upper-
most 4 inches is gray clay mottled with brown; the next
4 inches is dark-gray clay mottled with dark yellowish
brown; next is 16 inches of gray clay mottled with dark
yellowish brown and yellowish brown; below this is 10
inches of gray clay mottled with olive brown; and the
lowermost 5 inches is gray clay mottled with light olive
brown. The substratum, which begins at a depth of 45
inches and extends to a depth of 60 inches or more, is
gray, very firm lacustrine clay mottled with light olive
brown.

Runoff is very slow to ponded on Paulding soils, and
permeability is very slow. The available water capacity
1s medium. These soils are saturated with water for sig-
nificant periods in winter and in spring, and they dry
out slowly in spring. The root zone is moderately deep
where these soils are adequately drained. The root zone
is slightly acid to mildly alkaline.

Taulding soils are used mainly for soybeans, corm,
small grain, and hay. Much of the cultivated acreage has
been surface drained or drained by tile for increased
plant growth and timely tillage. Water enters the tile
drains slowly because of the high clay content and the
wealk structural development in the subsoil.

Representative profile of Panlding clay that is culti-
vated in Greensburg Township, SW1,SW1j sec. 19, T. 1
N, R. 7T E.:

Ap—0 to 6 inches, dark grayish-brown (10YR 4/2) clay:
weak, medium, subangular blocky structure; firin;
slightly acid; abrupt, smooth boundary.

B21g—6 to 10 inches, gray (10YR 5/1) clay; many. fine and
medium, distinet, brown (10YR 4/3) mottles; weak,



fine and medium, subangular blocky structure; firm;
neutral ; clear, wavy boundary.

B22g—10 to 14 inches, dark-gray (10YR 4/1) clay; many,
medium, distinet; dark yellowish-brown (10YR 4/4)
mottles ; moderate, medum, prismatic structure part-
ing to weak, medium, subangular blocky; firm; neu-
tral; diffuse, wavy boundary.

B23g—14 to 21 inches, gray (10YR 5/1) clay; many, medium
and coarse, distinct, dark yellowish-brown (10YR
4/4) and yellowish-brown (10YR 5/4) mottles; weak
and moderate. medium, prismatic structure parting
to weak, medinm, subangular blocky; very firm;
neutral ; diffuse, wavy boundary.

B24g—21 to 30 inches, gray (10YR 5/1) clay; many, fine
and medium, dark yellowish-brown (10YR 4/4) and
yvellowish-brown (10YR 5/4) mottles; moderate,
medium, prismatic structure parting to weak,
medium, subangular blocky; very firm; neutral;
diffuse, wavy boundary.

B25g—30 to 40 inches, gray (10YR §/1) clay; common.
medium, prominent, olive-brown (2.5Y 4/4) mottles;
weak, medium, prismatic structure parting to weak,

medium, subangular blocky; very firm; neutral;
clear, wavy boundary.
B3g—40 to 45 inches, gray (10YR 6/1) clay; common.

medium and coarse, prominent, light olive-brown
(25YR 5/4) mottles; weak, medium, prismatic struc-
ture parting to weak, medium, subangular blocky;
very firm; mildly alkaline, calcareous; diffuse,
wavy boundary.

C—45 to 60 inches, gray (10YR 5/1) clay; common, medium
and coarse, prominent, light olive-brown (2.5Y 5/4)
and olive-brown (2.5Y 4/4) mottles; massive; ex-
tremely firm ; mildly alkaline, calecareous.

The solum ranges from 38 to, 50 inches in thickness. Depth
to carbonates is the same as or slightly less than the thick-
ness of the solum. The Ap horizon is dark-gray (10YR 4/1)
or dark grayish-brown (10YR 4/2) clay or silty clay loam.
The upper part of the B horizon is slightly acid or neutral,
and the lower part is neutral or mildly alkaline. The B and
C horizons have a hue of 10YR or 25Y, value of 4 to 6,
and chroma of 1 or 2. Mottles in these horizons have a hue
of 10YR, 2.5Y, or 5Y, value of 4 or 5, and chroma of 3 to 8.
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Paulding soils are the very poorly drained members of a
drainage sequence that includes the moderately well drained
Broughton soils and the somewhat poorly drained Roselms
soils. Paulding soils have finer textured B and C horizons
than the Hoytville or Latty soils. They have fine-textured B
and C horizons, and the A horizon is not so dark as that of
the Toledo soils.

Paulding silty clay loam (Pa).—This nearly level soil
is mainly near soils of secondary beach deposits, stream
terraces, and local areas of sandy overwash. It generally
is in long, narrow areas. This soil has a profile similar
to the one described as representative for the series, but
its surface layer has a lower clay content and a higher
sand content. This soil is thus easier to cultivate and to
drain than Paulding clay, and it generally is better suited
to plants.

Included with this soil in mapping were spots of the
somewhat poorly drained Roselms soils and spots of the
somewhat poorly drained, coarser textured Haskins soils.
Also included were spots of soils that have a silty clay
surface layer.

Wetness is a severe limitation to use of this soil for
farming. Seasonal wetness and very slow permeability
are limitations to many nonfarm uses. Capability unit
I1Tw-2.

Paulding clay (Pd).—This nearly level soil is on broad
flats of the lake plain. Most areas of it are large. Within
these areas are a few. small, oval spots of Roselms soils
that are on widely scattered slight rises. A profile of this
soil is described as representative for the series. This soil
is difficult to till because of its clay texture. After heavy
rains, the surface layer is sticky and cloddy and a severe
crust forms[{H This crust adversely affects stands
of seedlings. This soil cracks readily in dry weather. It
is wet, poorly aerated. and somewhat unfavorable for the
penetration of plant roots.

Figure 4—Crusting of surface soil on Paulding clay.
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Included with this soil in mapping in the vicinity of
South Powell Creek were a few areas of a soil similar to
Paulding clay, except that it has a darker and thicker
surface layer. Also, its organic-matter content is some-
what higher; and it is therefore more fertile, easier to
cultivate, and easier to maintain in favorable tilth than
Paulding clay. Such areas are identified by a special
symbol on the soil map. Also included in mapping in
some areas were gpots of the somewhat poorly drained
Roselms soils and in other areas spots of the coarser tex-
tured Toledo or Latty soils,

Wetness is a severe limitation to farming. Seasonal
wetness, very slow permeability, and the clayey texture
are limitations to many nonfarm uses. Capability unit
ITIw-2.

Pewamo Series

The Pewamo series consists of nearly level, dark-col-
ored soils that are very poorly drained. These soils
formed in clay loam or silty clay loam glacial till. They
are mainly on the flats and in the drainageways of the till
plain south of State Route No. 12. They also occur in small
widely scattered areas on the Defiance Moraine in the
east-central part of the county.

In a representative profile of a Pewamo soil that is
cultivated, the surface layer is 13 inches of very dark
gray silty clay loam, the uppermost 9 inches of which has
been plowed. The subsoil is 37 inches thick. Between
depths of 13 and 18 inches, it is dark, firm silty clay
mottled with yellowish brown; between depths of 18 and
86 inches, it 18 dark-gray, very firm clay mottled with
yellowish brown ; and between depths of 36 and 50 inches,
it is gray, very firm clay mottled with yellowish brown.
The underlying material, which begins at a depth of 50
inches and extends to a depth of 60 inches or more, is
lght-gray, very firm, compact, calcarecus clay loam gla-
cial till mottled with yellowish brown.

Runoff is very slow or ponded on Pewamo soils, and
permeability is moderately slow. The water table 1s sea-
sonally high for long periods unless the soil is artificially
drained. The available water capacity is high. The root
zone is deep where these soils are adequately drained. It
is slightly acid to mildly alkaline.

If Pewamo soils are adequately drained, they are well
suited to farming. Soybeans, corn, small grain, and hay
CFOpS are grown.

Representative profile of Pewamo silty clay loam in a
cultivated field in Riley Township, SE14SE1; sec. 25, T.
18,R.8E.:

Ap—0 to 9 inehes, very dark gray (10YR 3/1) silty clay
loam, moderate, medium, granular structure; fri-
able; neutral; abrupt, smooth boundary.

Al2-—=9 to 13 inches, very dark gray (10YR 3/1) silty clay
loam; moderate, medinm, subangular blocky strue-
ture; firm; 2 percent fine fragments of igneous rock
and black shale; neutral; diffuse, wavy boundary.

B21ig—13 to 18 ineches, dark-gray (10YR 4/1) silty clay;
many, medium, distinet, yellowish-brown (10YR 5/4)
mottles ; moderate, medium, subangular blocky strue-
ture; firm; thin, patchy, very dark gray (10YR
8/1) clay films on vertical and horizontal ped faces;
2 percent fine fragments of igneows rock and black
shale; neutral; gradual, wavy boundary.

B22tg—18 to 36 inches, dark-gray (10YR 4/1) clay; com-
mon, mediam, distinet, yellowish-brown (10YR 5/6)
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mottles; strong, medium, subangular blocky strue-
tare; very firm; thin, patchy, dark-gray (10YR 4/1)
clay films on vertieal ped faces; 5 percent fine and
medium fragments of igneous rock and black shale;
mildly alkaline: clear, irregular boundary.

B23tg~-36 to 50 inches, gray (10YR 6/1) clay; many, fine
and medium, distinct, yellowish-brown (10YR 5/6)
mottles ; moderate, medium, subangular blocky struc-
ture; very firm; thin, patchy, dark-gray (10YR 4/1)
clay films on vertical ped faces; 5 percent fine and
medium igneous and black shale fragments; mildly
alkaline; clear. irregular houndary.

C—b50 to 65 inches, light-gray (10YR 6/1) clay loam; many,
medium and coarse, distinet, yellowish-brown (10YR
95/4) mottles; very firm; massive; glaclal till; §
percent fine and medium fragments of igneous rock
and black shale; mildly alkaline, caleareous.

The solum ranges from 30 to 50 inches in thickness. The
depth to earbonates generally coincides with the thickness
of the solum, but in some profiles it is a few inchey less.
The A horizon ranges from 10 to 14 inches in thiekness.
It has a hue of 10YR, value of 2 or 3, and chroma of 1 or
2. The upper part of the B horizon is slightly acld to neu-
tral. and the lower part i3 neutral to mildly alkaline. The
B2 horizon has a hue of 10YR, 2.5Y, or 5Y, value of 4 to
6, and chroma of T or 2. The mottles have a hue of 10YR,
2.5Y, or 5Y, value of 4 or 5, and chroma of 2 to 8 Texture
is clay or silty clay. The C horizon has colors similar to
those of the B2 horion. Its texture is clay loam or silty
clay loam,

Pewamo soils are the very poorly drained soils in a drain-
age sequence that has the moderately well drained Morley
80ils and the somewhat poorly drained Blount soils. Pewamo
soils have a thicker dark-colored A horizon than the Hoyt-
ville or Toledo soils. They have finer textured B and C
horizens than the Lenawee soils that formed in lacustrine
materizls.

Pewamo silty clay loam {Pm).—This nearly level soil is
mostly on broad flats of the till plains and along upland
drainageways. It commonly is near Blount soils and, less
commonly, near Morlev soils. On the ground moraines it
generally is near the Blount soils in a mixed pattern.
Where this Pewamo silty clay loam lies along upland
drainageways, adequate drainage is difficult to establish in
places.

Included with this soil in mapping were small areas
where the slope is more than 2 percent and small areas
of the somewhat poorly drained Blount soils. Also in-
cluded are a few spots of the finer textured Hoytville
soils,

Very poor natural drainage is the main limitation to
farm use. Seasonal wetness and moderately slow perme-
ability are limitations to many nonfarm uses. Capability
unit ITw-5.

Quarries

Quarries (Qu] consists of open excavations from which
limestone bedrock is mined. All overlying material, in-
cluding the soil, hag been removed and spread out as
spoil adjacent to the excavations, or it has been used for
access roadways and as fill.

Because of the nature of stripmining in this land type,
the soil material in spoil banks varies within short hori-
zontal distances. Generally the content of organic matter
and available water capacity are low in the stripped
soil material. This material is therefore poorly suited to
the growth of plants. In most areas the stripped soil
material is unstable and is subject to erosion. It is also
a source of siltation.
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The soil material in areas that are no longer mined
need to be treated so that plants can be established to help
reduce the hazard of erosion. Grasses and trees that can
tolerate the low available water capacity and the unfavor-
able properties of the soil material are suitable for seed-
ing and planting.

Ponded areas of this land type are generally suitable
for development of wildlife habitat and recreational fa-
cilities. Not olaced in a capability unit.

Rawson Series

The Rawson series consists of nearly level to sloping
soils that are moderately well drained. These soils formed
in loamy material that is underlain by fine-textured gla-
cial till or lacustrine deposits at a depth of 24 to 42
inches. Rawson soils generally are on beach ridges and
stream terraces.

. In a representative profile of a Rawson soil that is cul-
tivated, the surface layer is 8 inches of dark brown loam,
beneath which is 8 inches of brown loam. The subsoil is
27 inches thick. The vppermost layer is 9 inches of yel-
lowish-brown loam mottled with strong brown; the nest
layer is 6 inches of yellowish-brown sandy clay loam mot-
tled with brown; next is 6 inches of dark yellowish-brown
sandy clay loam mottled with grayish brown; and the
lowermost layer is 6 inches of gray, very firm clay mot-
tled with yellowish brown. The substratum, which begins
at a depth of 38 inches and extends to a depth of 60 inches
or more, 15 brown, extremely firm, heavy clay loam mot-
tled with gray. ) )

Runoff is slow to moderate on Rawson soils, depending
on slope. These soils are moderately permeable in the sur-
face layer and subsoil, but the substratum is very slowly
permeable, They have a medium available water capacity.
Their root zone is moderately deep. Below the plow layer,
the upper part of the root zone commenly is very strongly
acid to medium acid in the most acid layer. The lower
part of the root zone is slightly acid to mildly alkaline.

Rawson soils are used primarily for corn, sovbeans,
stall grain, and hay.

Representative profile of Rawson loam, 2 to 6 percent
slopes, in a cultivated field in Sugar Creek Township,
NE14NW1j sec. 10, T. 2 8, R. 6 E.:

Ap—0 to 8 inches, dark-brown (10YR 4/3) loam; weak, fine,
granular strueture; very friable; 2 percent pebbles;
medium acid; abrupt, smooth boundary.

A2—8 to 11 inches, brown (10YR 5/3} loam; weak, medium,
platy structure; very friable; 2 percent pebbles;
strongly acid; eclear, wavy boundary.

Bit—11 to 20 inches, yellowish-brown (L0YR 5/4) loam;:
few, fine, distinet, strong-brown (7.5YR 5/8) mot-
tles; moderate, fine and medinm, sabangular blocky
structure; friable; thin, yellowish-brown (10YR
5/4), patehy clay films on vertieal ped faces and in
pores; 5 percent pebbles; very strongly acid; clear,
wavy boundary.

B21t—20 to 26 inches, yellowish-brown (I0YR 5/4) sandy
clay loam; few, fine, faint, brown (10YR 5/3) mot-
tles; moderate, fine and medium, subangular blocky
structure; firm; thin, patchy, dark yellowish-brown
(10YR 4/4) clay films on vertical ped faces; 5 per-
cent fine pebbles; medium acid; diffuse, wavy bound-

ary.
B22t—26 to 32 inches, dark yellowish-brown (10YR 4/4)
sandy clay loam; many, medium, distinet, grayish-
brown (10YR 5/2} mottles; moderate, medium, sub-
angular blocky structure; very firm; thin, patchy,
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dark yellowish-brown (10YR 4/4) clay films on ver-
tical and horizontal ped faces; B percent pebbles;
glightly acid; abrupt, wavy boundary.

IIB3t—32 to 38 inches, gray (10YR 6/1) clay; many, medium,
distinet, yellowish-brown (10YR 5/6) mottles; weak,
medium, subangular blocky structure; very firm;
thin, patehy, grayish-brown (10YR 5/2) clay fllms
on vertical ped faces and along root channels; neu-
tral; clear, wavy boundary. -

IIC—38 to 60 inches, brown (10YR 5/3) heavy clay loam;
many, medium, distinct, gray (10YR 5/1) mottles;
massive ; extremely firm ; mildly alkaline, calcareous.

The solum ranges from 30 to 42 inches in thickness and
commoniy extends into the underlying, fine-textured ma-
terial. Fine pebbles range from 2 to 10 percent in the upper
part of the solum. The Ap horizon has a hue of 10YR, value
of 4 or 5, and chroma of 3. An A2 horizon, where present,
includes brown (10YR 5/3) and light yellowish-brown (10YR
6/4) colors. This horizon is loam or fine sandy loam. The
upper part of the B horizon ranges from very strongly acid
to medium acid. The lower part of the B horizon is medinm
acid to mildly alkaline. The Blt and B2t horizons have a
hue of 10YR or 7.5YR, values of 4 or 5, and chroma of
% to 6. The mottles have a hue of 10YR or 7.5YR, value of
4 to 6, and chroma of 3 to 8. Texture is loam, sandy c'ay
loam, clay loam, or gravelly sandy clay loam. The B22t
horizon has a hue of 10YR or 7.5YR, value of 4 or 5, and
chroma of 3 or 4. The mottles have a hue of 10YR or 7.5YR,
value of 4 to 6, and chroma of 2. The texture is sandy clay
loam, clay loam, or gravelly sandy clay loam. The IIB3t
horizon has a hue of 10YR, value of 4 to 6, and chroma of
1 or 2. The mottles have a hue of 10YR or 7.5YR, value of
4 or 5, and chroma of 4 to 8 The texture is clay or silty
clay. The IIC horizon hag a hue of 10YR, value of 4 to 6.
and chrema of 3 or 4. The mottles have a hue of 10YR:
valne of 4, 5, or 6; and chroma of 1 or 2. The IIC horizon
is clay loam, &ilty clay. or silty clay loam.

Rawson soils are the moderately well drained members
of a drainage sequence that includes the somewhat poorly
drained Haskins and the very poorly drained Mermill soils.
Rawson soils are similar to Haney soils but are underlaln by
fine-textured till or lacustrine material, Rawson soils are less
gandy in the upper part of the solum than are Seward soils,

Rawson loam, ) to 2 percent slopes [RmA).—This soil is
mainly on slightly elevated beach ridges and on stream
terraces. Most areas of this soil are oval and are near
othler Rawson soils and the Haskins, Haney, and Dighy
soils.

Included with this soil in mapping in most areas were
spots of the more poorly drained Haskins soils and spots
of Haney soils that are underlain by gravelly material,
Also included were spots of soils that have a silt loam or
sandy loam surface layver and spots of the gently sloping
Rawson soils,

Limitations to farm use of this Lawson soil are few.
Also, limitations are few to most nonfarm uses. Capabil-
ity unit I-2.

Rawson loam, 2 to 6 percent slopes (RmB).—This soil is
mainly in elongated areas that generally conform to the
local relief of the beach ridges or stream terraces. A pro-
file of this soil is described as representative for the
series.

Included with this soil in mapping in many areas
were spots of Haney soils that are underlain by gravelly
material. Also included were spots of moderately eroded
goils, spots of level soils. and spots of soils that have a
fine sandy loam surface layer.

Erosion is a moderate hazard if this soil is used for
farming. Limitations are few to most nonfarm uses. Ca-
pability unit ITe-1.

Rawson loam, 6 to 12 percent slopes, moderately
eroded (RmC2).—This soil 1s in small areas, and it has short
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slopes. The present plow layer is a mixture of the mate-
rial originally in the surface layer and some of the mate-
rial in the upper part of the subsoil. This soil needs more
careful management for growing plants than the less
eroded Rawson soils, because it has a lower capacity to
supply water to plants.

Included with this soil in most mapped areas were
spots of moderately steep soils and spots of Haney soils
that are underlain by gravelly material.

If this soil is used for farming, the hazard of further
erosion is severe. Slope is a limitation to many nonfarm
uges, Capability unit ITTe-1.

Rimer Series

The Rimer series consists of nearly level to gently slop-
ing sandy soils that are somewhat poorly drained. These
soils formed in moderately thick sandy material and in
the underlying lacustrine clay or clay glacial till. The
contrasting texture is within a depth of 40 inches. Rimer
soils are on slight rises and on low-lying sandy ridges on
the lake plain and beach ridges.

In a representative profile of a Rimer soil that is culti-
vated, the plow layer is dark grayish-brown loamy fine
sand 9 inches thick. The subsoil is 29 inches thick. In the
uppermost 13 inches, it is dark-brown loamy fine sand
mottled with pale brown or yellowish brown; the next 10
inches is grayish-brown, heavy fine sandy loam mottled
with dark yellowish brown; and the lowermost 6 inches
is dark grayish-brown clay mottled with yellowish brown.
The substratum begins at a depth of 38 inches and ex-
tends to a depth of 60 inches or more. It consists of gray-
ish-brown, extremely firm, calcareous lacustrine clay.

Runoff is slow on Rimer soils. Permeability is rapid in
the upper part of the subsoil and slow in the lower part
of the subsoil and the substratum. The uppermost 20 to
40 inches of these soils commonly is saturated for long
periods in winter and early in spring. These soils have
low to medium available water capacity. They have a
moderately deep root zone. It is mostly neutral or slightly
acid, but in places it is medium acid or strongly acid.

Rimer soils are used primarily for cultivated crops,
mainly corn, soybeans, and small grain.

Representative profile of Rimer loamy fine sand, 0 to
2 percent slopes, in a cultivated field in Blanchard Town-
ship, NE14,NE1l4 sec. 33, T. 1 N, R. 8 E.:

Ap—0 to 9 inches, dark grayish-brown (10YR 4/2} Ioamy
fine sand; weak, flne, granular structure; very
friable; slightly acid; abrupt, smooth boundary.

to 12 inches, dark-brown (10YR 4/3) loamy fine

gand; common, medium, distinet, grayish-brown

(10YR 5/2) mottles; weak, fine, subangular blocky

structure; very friable; medium acid; clear, wavy

boundary.

B12—12 to 22 inches, dark-brown (10YR 4/3) loamy fine
sand; common, medlum, distinet, pale-brown (10YR
6/3) mottles and few, fine, distinct, yellowish-brown
(10YR 5/8) mottles; single grain; loose; medium
acid: abrupt, wavy boundary.

B21t—22 to 32 inches, grayish-brown (10YR 5/2) heavy fine
sandy leam; eommon, medium, distinct, dark yel-
lowish-brown (10YR 4/4) and yellowish-brown
(10YR 5/4) mottles; weak, medinm and coarse, sub-
angular blocky structure; friable; thin, patchy, gray-
ish-brown (10YR 5/2) clay films on vertical and
horizontal faces of peds, and bridging between sand
grains; few iron and manganese stains; neutral;
abrupt, wavy poundary.

B11—%

IIB22t—32 to 38 inches, dark grayish-brown (10YR 4/2)
clay; common, medium, distinet, yellowish-brown
(10YR 5/4) mottles; weak, medlum, prismatic strue-
ture parting to weak, medium, subangular blocky;
very firm; thin, patchy, dark grayish-brown (10YR
4/2) clay films on vertical faces of peds and along
root channels: neutral; diffuse, wavy boundary.

IIC—388 to 60 inches, grayish-brown (10YR 5/2) clay; com-
mon, medium, distinet, dark yellowish-brown (10YR
4/4) mottles; maasive; extremely firm; moderately
alkaline, ealcareous lacustrine material.

The solum ranges from 24 to 44 inches in thickness, which
commonly coincldes with the depth to carbonates, but in
places several inches of the lower part of the golum are
glightly calcareous. The depth to flne-textured material in
the IIB or IIC horizons ranges from about 22 to 40 inches,
but it is most commonly about 30 inches.

The Ap horizon has a hue of 10YR, value of 8 to 6, and
chroma of 2. The B horizon ranges from strongly acid to
glightly aecid in the upper part and from slightly acld to
mildly alkaline in the lower part. The Bl horizon has a
hue of 10¥R, value of 4 or 5, and chroma of 3 or 4 The B2
horizon has a hue of 10YR, value of 4 to 6, and chroma of
2, The mottless have a hue of 10YR or 7.5YR, value of 4 or
5, and chroma of 3 to 8 This horizon s sandy loam, fine
sandy loam, and sandy clay loam in texture. The IIB hori-
zon has a hue of 10YR, value of 4 or 5 and chroma of
4 to 6. Its texture ranges from clay to heavy clay loam.
The IIC horizon has a hue of 10YR, value of 5 or 6, and
chroma of 1 or 2. Mottles in this horizon have a hue of
10YR, value of 4 or 5, and chroma of 4 to 6. The texture
ranges from clay to silty clay loam.

Rimer soils are the somewhat poorly drained members of
a drainage sequence that includes the moderately well
drained Seward soils and the very poorly drained Wauseon
soils. Rimer soilg differ from the somewhat poorly drained
Tedrow soils in that they are clayey in the lower part
of the solum and In the C horizon, whereas Tedrow soils are
underlain by calcareons sand. Rimer soils have a coarser
textured B horizen above the clayey lower part of the solum
and the C horizon than do the Haskins szoils.

Rimer loamy fine sand, ¢ to 2 percent slopes [RnA).—
This soil is in small, oval areas, most of which are adja-
cent to the deeper sandy Tedrow and Ottokee soils. This
soil generally is downslope from the Tedrow and Ottokee
soils and between those soils and the clayey lake plain
soils, such as Hoytville, Paulding, or Toledo. A profile
of this soil is described as representative for the series.
Seepage from soils on adjacent side slopes is more notice-
able in this soil than in the more sloping Rimer soils.

Included with this soil in mapping were spots of deep,
sandy Tedrow soils and spots of the somewhat finer tex-
tured Haskins soils. Also included were a few small areas
of moderately well drained soils.

Seasonal wetness is a moderate limitation to use of
this soil for farming: droughtiness is also a limitation.
Seasonal wetness and slow permeability are limitations
to many nonfarm uses. Capability unit ITw-3.

Rimer loamy fine sand, 2 to 6 percent slopes (RnB).—
This soil is on rises on the lake plain, where it is adja-
cent to deeper sandy soils, such as Tedrow and Ottokee
and to soils of the lake plain, such as Hoytville, Nappa-
nee, and Toledo. Also, it is on some of the flanks of beach
ridges and stream terraces. Areas of this soil range from
oval to long and narrow. Excessive seepage 18 a concern
where this soil is near the base of ridges, downslope from
better drained sandy soils.

Tncluded with this soil in mapping were a few spots of
moderately well drained soils and a few spots of the
somewhat finer textured Haskins soils. Spots of deep,
sandy Tedrow soils were also included.
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Seasonal wetness is a moderate limitation to use of this
soil for farming; droughtiness and susceptibility to ero-
sion are also limitations. Seasonal wetness and slow per-
meability are limitations to many nonfarm uses. Capabil-
ity unit YTw-3.

Roselms Series

The Roselms series consists of nearly level to gently
sloping soils that are somewhat poorly drained. These
soils formed in lacustrine clay sediment on the lake plain.

In a representative profile of 2 Roselms soil that is cul-
tivated, the plow layer is grayish-brown silty clay loam 6
inches thick, The subsoil is 22 inches thick, The upper-
most layer is 6 inches of dark-gray clay mottled with
dark yellowish brown and brown: the next layer is 6
inches of dark-gray clay mottled with dark yellowish
brown and yellowish brown; below this is 6 inches of
brown clay mottled with dark gray; and the lowermost
layer is 4 inches of gray clay mottled with dark yellowish
brown. The substratum, which begins at a depth of 28
inches and extends to a depth of 60 inches or more, is
gray, calcareous clay mottled with brown.

Runoff is slow to medium on Roselms soils, and perme-
ability is very slow. These soils are seasonally saturated
with water for long periods. They dry out slowly in
spring. Awvailable water capacity is medium. The root
zone is moderately deep. It ranges from strongly acid to
mildly alkaline,

Roselms soils are used mostly for soybeans, corn, small
grain, and hay.

Representative profile of Roselms silty clay loam, 0 to
2 percent slopes, in a cultivated field in Greensburg

Township, NW1,SWij see. 19, T. 1 N, R. 7 E.:

Ap—0 to 6 inches, grayish-brown (10YR 5/2) silty clay
loam; weak, fine and medium, granular structure;
friable; medium aeid; abrupt, smooth boundary.

B21tg—6 to 12 inches, dark-gray (10YR 4/1) clay; many
medinm, distinet, dark yellowish-brown (10YR 4/4)
and brown (10YR 4/3) mottles; moderate, fine and
medinm, subangular blecky structure: firm ; thin,
patehy, dark-gray (10YR 4/1) clay films on vertical
ped faces; strongly acid; clear, wavy houndary.

B22tg—12 to 18 inches, dark-gray (10YR 4/1) clay; many,
medium, distinet, dark yellowish-brown (1I0YR 4/4)
and yellowish-brown (10YR 5/4) mottles; weak,
medium, prismatic structure parting to wealk, fine
and medium, subangular blocky; firm; thin, patchy,
gray (10YR 5/1) clay films on vertical and hori-
sontal ped faces; slightly acid; diffuse, wavy bound-

ary.

B23tg—18 to 24 inches, brown (10YR 4/3) clay; many,
medium, distinet, dark-gray (10YR 4/1) mottles ;
weak, medium, prismatie structure parting to weak,
fine and medinm, subangular blocky ; very firm ; thin,
patchy, dark-gray (10YR 4/1) clay films on vertical
ped faces; neutral; gradnal, wavy houndary.

B3tg—24 to 28 inches, gray (10YR §/1) clay; many, mediam,
distinet, dark yellowish-brown (10YR 4/4) mot-
tles; weak, medium, prismatic structure parting to
weal, fine, subangular blocky; wvery firm; thin,
patehy, dark-gray (10YR 4/1) clay films on vertieal
ped faces and continuously along old root channels;
mildly alkaline; caleareous: clear, wavy boundary.

C—28 to 60 inches, gray (10YR 5/1) clay; many, medium,
Qistinct, brown (10YR 4/3) mottles; massive: ex-
tremely firm; moderately alkaline, calearecus lacus-
trine sediment.

_ The solum ranges from 18 10 30 inches in thickness but
it gemerally is about 22 inches thick. The depth to carbon-

ates commonly coincides with the thickness of the solum,
but in places it is a few Inches less. The Ap horizon is dark
grayish-brown (10YR 4/2} or grayish-brown (10YR 5/2)
silt loam or silty clay loam. The B horizon ranges from
strongly acid to neuatral in the upper part and from nentral
to mildly salkaline in the lower part. The B21 and B22
horizons have a hue of 10YR, value of 4 to 8, and chroma
of 1 or 2, Their mottles have a hue of 10YR or 7.5 YR,
value of 4 or §, and chroma of 8 to 6. The B23 horizon has
a hue of 10YR or 7.5YR, value of 4 or 5, and chroma of
3 or 4. The mottles are In a hue of 10YR, value of 4 to
8, and chroma of 1 or 2. The B3 and C horizons have a hue
of 10YR, value of 4 to 6, and chroma of 1 or 2. Mottles
in these horizons have a hue of 10YR, value of 4 to 6, and
chroma of 3 or 4.

Roselms soils are the somewhat poorly drained members
of a drainage sequence that includes the moderately well
drained Broughton soils and the very poorly drained Pauld-
ing soils. Roselms soils differ from Nappanee soils in hav-
ing a higher content of clay in the B horizon and in hav-
ing formed in lacustrine sediment rather than glacial till.
Roselms soils have a higher content of clay in the B
horizon than Fulton soils.

Roselms silt loam, 0 to 2 percent slopes {RoA).—This
soil generally is on slight rises on the lake plain. The
areas are oval or somewhat elongated, and they are gen-
erally surrounded by large areas of Paulding soils. This
soil has a profile similar to the one described as Tepre-
sentative for the series. but its surface layer is less clayey.
This soil is thus easier to cultivate and to maintain in
favorable tilth than Roselms silty clay loam, 0 to 2 per-
cent slopes.

Included with this soil in mapping were a few areas of
soils that have a loam surface layer. Also included were
spots of slightly steeper soils and spots of coarser tex-
tured Fulton soils.

Soil wetness is a severe limitation to use of this soil for
farming. Seasonal wetness, very slow permeability, and
a high clay content are limitations to most nonfarm uses.
Capability unit TTTw-1. .

Roselms silt loam, 2 to 6 percent slopes {RoB).—This
soil is mainly in upland areas adjacent to streams and
drainageways. Slopes are near the low end of the slope
range 1n most places. The areas of this soil are elongated
and are adjacent to areas of the Broughton and Paulding
soils and also to scils of the flood plains. This soil has a
profile similar to the one described as representative for
the series, but its surface layer is less clayey. This soil is
thus easier to cultivate and to keep in favorable tilth than
Roselms silty clay loam. 0 to 2 percent slopes.

Included with this seil in mapping were a few areas of
soils that have a loam surface layer. Also included were
spots of slightly less sloping soils and spots of moderately
well drained Broughton soils. o

Wetness is a severe limitation to use of this soil for
farming. Seasonal wetness, very slow permeability, and
a high content of clay are limitations to most nonfarm
uses. Capability unit ITTw-1.

Roselms silty clay loam, 0 to 2 percent srlopes (RsA),.—
This soil is on slight rises of the lake plain, commonly
adjacent to Paulding soils. The areas generally are oval
or slightly elongated and are surrounded by Paulding
soils in most places. A profile of this soil is deseribed as
vepresentative for the series. The soil is difficult to till
because the surface layer is sticky and tends to be cloddy.
Also, serious crusting occurs after periods of heavy rain-

fall.
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Included with this soil in mapping, in the upper
reaches of South Powell Creek, were a few areas of soils
that have a darker colored surface layer. Such aveas are
identified by a symbol on the soil map. Also included
were a few areas of soils that have a clay surface layer
and a few spots of slightly steeper soils.

Wetness is a severe limitation to use of this soil for
farming. Seasonal wetness, a high clay content, and very
slow permeability are limitations to most nonfarm uses.
Capability unit ITTTw-1.

Roselms silty clay loam, 2 to 6 percent slopes (RsB).—
This soil is mostly along the valley sides or uplands adja-
cent to streams that flow through the lake plain. The
areas are long and narrow in most places, and most slopes
are near the low end of the slope range. This soil gen-
erally is adjacent to Broughton scils, Paulding seils,
other Rogelms soils, and to soils of the flood plains.

Included with this soil in mapping were a few spots of
moderately eroded soils and a few spots of moderately
well drained Broughton soils. Also included were a few
areas of soils that have a clay surface layver.

Wetness is a severe limitation to use of this soil for
farming. Seasonal wetness, a high clay content, and very
slow permeability are limitations to most nonfarm uses.
Capability unit ITTw-1.

St. Clair Series

The St. Clair series consists of gently sloping to mod-
erately steep soils that are moderately well drained.
These soils formed in clay loam or clay glacial till. They
are commonly on the sides of valleys adjacent to streams
that flow through the lake plain.

In a representative profile of a St. Clair soil that is
cultivated, the plow layer is brown silt loam 6 inches
thick, The subsoil is 20 inches thick. The uppermost 6
inches is brown clay mottled with dark yellowish brown;
the next 5 inches 1s dark yellowish-brown clay mottled
with yellowish brown; and the lowermaost & inches is dark
yellowish-brown clay mottled with grayish brown. The
substratum, which extends from a depth of 26 inches to
a depth of 60 inches or more, is dark grayish-brown, cal-
careous glacial till clay mottled with brown.

Runoff is moderate to rapid on St. Clair soils, depend-
ing on slope. Permeability is very slow. These soils are
seasonally saturated with water for short periods. Avail-
able water capacity is medium. The root zone i3 mod-
erately deep. It is medium acid to mildly alkaline.

The gently sloping St. Clair soils are principally used
for cultivated crops, but the steeper ones are mostly in
woodland or pasture.

Representative profile of St. Clair silt loam, 2 to 6
percent slopes, in & cultivated field in Monterey Town-
ship, SW1,NW1j sec. 36, T.1 S, R. 4 E.:

Ap—0 to 6 inches, brown (10YR 5/8) silt loam; weak, fine
and medium, granular structure; very friable; 2
percent small fragments of black shale, chert, and
igneous pebbles; medinum aecid; abrupt, smooth
boundary.

B21t—56 to 9 inches, brown (10YR 4/3) clay; few, fine, faint,
dark yellowish-brown (10YR 4/4) mottles; mod-
erate, fine and medium, subangular blocky strue-
ture; very firm; few, thin, patchy dark yellowish-
brown (10YR 4/4) clay films on vertical ped faces;
2 percent fine fragments of black shale, chert, and

igneous pebbles; medium acid; clear, smooth bound-
ary.

B22t—9 to 12 inches, brown (10YR 4/3) clay ; few, fine, faint,
dark vellowish-brown (10YR 4/4) mottles; moderate,
fine and medinm, subangular Mocky structure, very
firm ; thin, patehy, dark yellowish-brown (10YR 4/4)
clay filmg on vertical and horizontal ped faces; 2
percent fine fragments of black shale, chert, and
igneous material; neutral; gradual, smooth bound-

ary.

B23t—12 to 17 inches, dark yellowish-brown (10YR 4/4)
clay; few, flne, distinet, yellowish-brown (10YR 5/6)
mottles ; weak, medium, prismatie structure parting
to moderate, medium, subangular blocky; very firm;
2 percent fine fragments of black shale, chert, and
igneous material; mildly alkaline; clear, smooth
houndary.

B3t—17 to 26 inches, dark yellowish-brown (10YR 4/4)
clay; many, medium, distinet grayish-brown (10TR
5/2) mottles; moderate, medium, prismatie struc-
ture parting to moderate, fine and mediom, sub-
angular blocky; very firm; 2 percent fins fragments
of black shale, chert, and igneous material; few,
thin, patchy, brown (10YR 4/3) clay filmsg on ver-
tical ped faces and along root channels; mildly alka-
line, caleareous; clear, smooth boundary.

C—26 to 60 inches, dark grayish-brown (10YR 4/2) clay;
few, fine, faint, brown (10YR 4/3) mottles; weak,

medlum, sabangular blocky structure grading to
massive with depth; extremely firm; moderately
alkaline, raleareous; glacial till

The solum ranges from 20 to 28 inches in thickness, but it
is generally about 20 inches thick. In many places, much of
the material in the solum has been lost through erosion. The
depth to carbonates generally coineldes with the depth of
the solum, but in some places the solum extends into the
calcareous material for several inches. The Ap horizon has a
hue of 10YR, value of 4 or 5 and chroma of 2 or 3. Tex-
ture ig either loam or silt loam. The B horizon ranges from
medium aecid to mildly alkaline. The B2 horizon has a hue of
10YR or 7.5YR, value of 4 or 5, and chroma of 3 or 4. Its
mottles have &2 hue of 10YR or 7.5YR, value of 4 or &, and
chroma of 4 to 8. The B3 horizon has a hue of 10YR, value
of 4 or 5, and chroma of 3 or 4. Its mottles have a hue of
10YR, value of 4 to 6, and chroma of 1 or 2. Texture of
both the B3 and the C horizons ig clay or silty clay.

The lower part of the solum is caleareous, which is out-
side the range defined for the series, but this difference does
not alter the usefulness or the behavior of these soils.

8t. Clair soils are the moderately well drained members
of a drainage sequence that includes the somewhat noorls
drained Nappanee soils and the very poorly drained Hoyt-
ville soils. 8t. Clair soils are adjacent to darker colored
Latty =oils also. They differ from Morley soils in having
finer textured B and C horizons. They differ from Broughton
solls in being eparser textured throughout the profile,

St. Clair loam, 2 to 6 percent slopes [SaB).—This soil
most commonly is adjacent to soils of the stream terraces.
Most areas are long and narrow. This soil has a profile
similar to the one described as representative for the
series, but its surface layer is sandier and is 10 to 12
inches thick. This soil is thus easier to cultivate than St.
Clair &ilt loam, 2 to 6 percent slopes. Also, a crust forms
on the surface less readily.

Included with this soil in mapping were a few spots of
moderately eroded soils and a few spots of slightly
steeper soils. Also included were a few spots of the
coarser textured Rawson soils.

A severe erosion hazard is the major limitation fo use
of this St. Clair soil for farming. Very slow permeability
and slope are limitations to some nonfarm uses. Capabil-
ity unit ITTe-2.

St. Clair silt loam, 2 to 6 percent slopes (ScB}.—This
soil commonly is along valley sides adjacent to streams
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that flow through the lake plain. The areas are long and
narrow in most places. A profile of this soil is described
as representative for the series. This soil generally is near
Hoytville, Nappanee, and Latty soils and also near soils
of the flood plains.

Included with this soil in mapping were areas of a
moderately eroded soil that has a silty elay loam surface
layer. Slopes of this included soil commonly are near the
high end of the slope range. Also included were spots of
the more poorly drained Nappanee soils and spots of
slightly steeper soils.

A severe erosion hazard is the major limitation to use
of this soil for farming. Very slow permeability and
slope are limitations to some nonfarm uses. Capability
unit I1Te-2.

St. Clair silt loam, 6 to 12 percent slopes, moderately
eroded [ScC2).—This soil is on valley sides adjacent to
streams that flow through the lake plain. Generally this
soil is in long, narrow areas on the breaks of slopes be-
tween the uplands and the flood plains. Most of these
areas are too short and too narrow to be farmed or man-
aged separately; thus, they commonly are incorporated
into fields that are made up of soils on bottom lands and
uplands. The present surface layer is a mixture of silt
loam from the original surface layer and clay from the
subsoil. Farming practices are the same for this soil as
thp,ly are for the nearby gently sloping or nearly level
soils.

Included with this soil in mapping were areas of un-
eroded St. Clair silt loam, 6 to 12 percent slopes, com-
monly in woods or pasture. Also included were a few
spots of St. Clair silt loam, 12 to 18 percent slopes, mod-
erately eroded; a few areas of soils that have a silty clay
loam surface layer; and a few spots of soils where the
thickness of the surface Iayer and the subsoil together is
slightly less than 20 inches.

A very severe erosion hazard is the major limitation to
use of this soil for cultivated crops. Slope and very slow
permeability are limitations to many nonfarm uses. Capa-
bility unit IVe-1.

St. Clair silt loam, 12 to 18 percent slopes, moderately
eroded {5cD2..—This soil is on valley walls adjacent to
streams that flow through the lake plain. This soil gen-
erally is not cultivated, because slopes are short and too
steep. This soil commonly is adjacent to other St. Clair
soils and to soils of the flood plains. The present surface
layer is & mixture of silt loam from the original surface
layer and clay from the subsoil,

Included with this soil in mapping were spots of
slightly less sloping soils and spots of severely eroded St.
Clair soils. Also included were a few spots of soils where
the thickness of the surface layer and the subsoil together
is slightly less than 20 inches,

A very severe erosion hazard is the major limitation to
use of this soil for farming. Slope, very slow permeabil-
ity, and susceptibility to further erosion are limitations
to many nonfarm uses. Capability unit VIe-1.

Seward Series

The Seward series consists of nearly level to gently
sloping, sandy soils that are moderately well drained.
These soils formed partly in moderately thick sandy ma-

terial and partly in the underlying lacustrine clay or
g{ac_:ial till clay. They are on the sandy ridges of the lake
ain,

P In a representative profile of a Seward soil that is
cultivated, the plow layer is 8 inches of dark grayish-
brown loamy fine sand. The subsoil is 30 inches thick. The
uppermost 20 inches is vellowish-brown loamy fine sand
mottled with pale brown; the next 6 inches is pale-brown,
heavy fine sandy loam mottled with yellowish brown; and
the lowermost 4 inches iz dark grayish-brown very firm
clay mottled with yellowish brown. The substratum,
which begins at a depth of 38 inches and extends to a
depth of 60 inches or more, is grayish-brown clay mottled
with dark yellowish brown.

Runoft is slow on Seward soils. Permeability is rapid
in the coarse-textured material in the upper part of the
profile and slow in the underlying clayey material. Avail-
able water capacity is low to medinm, The root zone is
moderately deep and strongly acid to neutral.

Seward soils are used mostly for corn, soybeans, and
small grain,

Representative profile of Seward loamy fine sand, 2 to
6 percent slopes, in a cultivated field in Blanchard Town-
ship, SW1,NE1, sec. 19, T. 1 N, R. 8 E.:

Ap—0 to 8 inches, dark grayish-brown (10YR 4/2) loamy
fine sand; weak, fine, granular structure; very fri-
able; slightly acid; abrupt, smooth boundary.

B11—8 to 16 inches, yellowish-brown (10YR 5/4) loamy flne
sand; very weak, fine, subangular blocky structure;
very friable; medium acid; clear, wavy boundary.

B12—16 to 25 inches, yellowish-brown (10YR 5/4) loamy
fine sand; common, medium, distinet, pale-brown
(10YR 6/3) mottles; single grain; loose; medium
acid; abrupt, wavy boundary.

B2t—28 to 34 inches, pale-brown (10YR 6/3) heavy fine
sandy loam; few, fine, faint, yellowish-brown (10YR
5/4) mottles; weak, medium, subangular blocky
structure; friable; thin, patehy, dark yellowish-
brown (10YR 4/4) clay films on ped faces, and
bridging between sand grains; neutral ; abrupt, wavy
boundary.

ITB3t—34 to 38 inches, dark grayish-brown {10YR 4/2)
clay; many, medium, distinet, yellowish-brown
(10YR 5/4) mottles; weak, medium, prismatic
structure parting to weak, medium, subangular
blocky; very firm; thin, patchy, dark grayish-brown
(10YR 4/2) eclay films on vertical ped faces and
along root channels; neutral; diffuse, wavy bound-
ary.

IIC—38 to 60 inches, grayizsh-brown (10YR 5/2) clay; com-
mon, medium, distinct, dark yellowish-brown (10YR
4/4) mottles; massive; extremely firm; moderately
alkaline, caleareous lacustrine sediment.

The solum ranges from 38 to 48 inches in thlckness. This
generally coincides with the depth to carbonates, but in places
several inches of the lower part of the solum is calcareous.
The depth to fine-textured material (IIB or IIC horizons)
ranges from 24 to 40 inches, but it commonly is at a depth
of about 35 inches. The Ap horizon has a hue of 10YR, value
of 4 or 5, and chroma of 2 or 3. The upper part of the B
herizon is medium acid or slightly acid, but the lower part
ranges from slightly aeid to mildly alkaline. The Bl and B2
herizong have a hue of 10YR, value of 4 or 5, and chroma
of 8 or 4. The mottles are 10YR or 7.5YR in hue, 4 to 8 in
value, and 8 to 6 in chroma. Texture of the B2 horizon
ranges from sandy leoam to sandy clay loam. The IIB3 and
IIC horizons have a hue of 10YR, value of 4 or 5 and
chroma of 1 or 2. Mottles in these horizons have a hue of
10YR or 7.5YR, value of 4 or 5, and chroma of 4 to 8 The
texture iz clay.

Seward soils are the moderately well drained members of
& drainage sequence that includes the somewhat poorly
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drained Rimer soils and the very poorly drained Wauseon
soils. Seward soils differ from Otftokee soils in having a finer
texture in the lower part of the solum and in the underlying
clayey substratum, whereas Ottokee soils formed in thick
sands. Seward soils are coarser textured in the upper part
of the solum than are the similar Rawson soils.

Seward loamy fine sand, 0 to 2 percent slopes (SdA}—
This soil is on slightly elevated, sandy ridges on the lake
plain. The areas are oval in most places and are near the
high end of the slope range.

Included with this soill in mapping were spots of
slightly steeper soils, spots of the deep, sandy Ottokee
soils, and a few spots of the finer textured Rawson soils.
Also included were a few areas of soils that have a sur-
face layer of fine sandy loam.

A moderate hazard of erosion is the major limitation
to use of this soil for farming; droughtiness is also a
limitation. Slow permeability in the lower part of this
ﬁil is a limitation to some nonfarm uses. Capability unit

e-2,

Seward loamy fine sand, 2 to 6 percent slopes [SdB).—
This soil is mainly on sandy ridges of the lake plain and
on the moraine. Commonly, this soil is adjacent to deeper
sandy soils, such as the Tedrow and Ottokee soils, and to
shallow sandy soils, such as Rimer soils. The areas gen-
erally are long and narrow, but in places they are oval.
A profile of this soil is described as representative for
the series.

Included with this soil in mapping were areas of soils
that have a surface layer of fine sandy loam. Also in-
cluded were spots of soils that have slightly less slope or
slightly greater slope than this soil, spots of the deep
sandy Ottokee soils, and a few spots of the finer textured
Rawson soils.

A moderate hazard of erosion is the major limitation
to use of this Seward soil for farming. Droughtiness is
also a limitation. Slope and slow permeability are limita-
tions to some nonfarm uses. Capability unit ITe-2.

Shinrock Series

The Shinrock series consists of gently sloping to slop-
ing soils that are moderately well drained. These soils
formed in loamy material overlying mostly stratified
clayey material that was deposited at the bottom of
former glacial lakes. Shinrock soils are on the valley
sides of streams that flow through the lake plain. Some
areas are also on the moraine.

In a representative profile of a Shinrock soil that is
cultivated, the plow layer is dark grayish-brown silt loam
8 inches thick. The subsurface layer is pale-brown silt
loam 4 inches thick. The subsoil is 19 inches thick. Be-
tween depths of 12 and 20 inches it is yellowish-brown
silty clay loam, and between depths of 20 and 31 inches
it is strong-brown silty clay mottled with light brownish
gray. The substratum, which begins at a depth of 31
inches and extends to a depth of 60 inches or more, is
stratified silty clay loam, silty loam, and silty clay mot-
tled with grayish brown.

Runoff on Shinrock soils is moderate to rapid, depend-
ing on slope. Available water capacity is medium. Per-
meability is moderately slow. The root zone is moderately
deep. Below the plow layer, the root zone commonly is
slightly acid to medium actd in the most acid layer. Below

the root zone, these soils grade to mildly alkaline as depth
increases.

Shinrock soils are used primarily for corn, soybeans,
small grain, and hay. The sloping areas are used mostly
for pasture or trees.

Representative profile of Shinrock silt loam, 2 to 6 per-
cent slopes, in a cultivated field in Blanchard Township,
SE14SE1 sec. 28, T.1 N, R. 8 E.:

Ap—0 to 8 inches, dark grayish-brown (10YR 4/2) silt loam ;
weak, medium, granular structure; friable; slightly
acid ; abrupt, smooth boundary.

A28 to 12 inches, pale-brown (10YR 6/3) silt loam; very
weak, thick, platy structure; friable; medium acid;
clear, wavy boundary.

B21t—12 to 20 inches, yellowish-brown (10YR 5/6) silty clay
loam; moderate, fine and medium, subangular blocky
structure; firm; thin, patehy, pale-brown (10YR
6/3) clay films on vertical ped faces; slightly acid:
diffuse, wavy boundary.

B22t—20 to 31 inches, strong-brown (7.5YR 5/6) silty clay:
common, fine and medium, distinct, lght brownish-
gray (10YR 6/2) mottles; moderate, medium, sub-
angular blocky structure; very firm; ihin, patchy,
grayish-brown (10¥R 5/2) clay films on vertical and
horizontal ped faces; slightly acid; eclear, wavy
boundary.

C—31 to 60 inches, brown (7.5YR 5/4) stratified silty clay
loam, silt loam, and silty clay; many, medium, dis-
tinet, grayish-brown (10YR 5/2) mottles; massive;
firm ; mildly alkaline, calcarecus lacustrine material.

The solum ranges from 20 to 40 inches in thickmess. This
commonly coincides with the depth to carbonates. The Ap
horizor has a hue of 10YR, value of 4 or 5, and chroma of
2 or 3. The A2 horizon has a hue of 10YR, value of 4 to 6,
and chroma of 3, The A2 horizon is slightly acld to strongly
acid. The B horizon ranges from medium acid to slightly
acld in the upper part and from slightly acid to neutral in
the lower part. The B2 horlzon has a hue of 10¥YR or 7.5YR,
value of 4 to 6, and chroma of 4 to 6. Mottles in the B22t
horizen have a hue of 10YR, value of 4 to 6, and chroma of
1 or 2. Texture of the B2 horizon ranges from silty clay to
ctay loam. The C horizon has a hue of 7.6YR, value of 4
or 5, and chroma of 2 to 6. The mottles have a hue of 10YR,
value of 6 or 6, and chroma 1 or 2.

Shinroek soils are the moderately well dralned members
of a drainage sequence that includes the somewhat poorly
drained Del Rey soils and the very poorly dralned Lenawee
soils. Shinrock seoils have less clay in the B and C horizons
than Lucas solls, but they have more clay in the B and C
horizong than Tuscola soils.

Shinreck silt loam, 2 to 6 percent slopes [5B).—Most
areas of this soil are long and narrow, but a few are oval.
A profile of this soil is described as representative for the
series.

Included with this soil in mapping in many areas were
spots of coarser textured Tuscola or somewhat poorly
drained Del Rey soils. Also included were spots of soils
that have a surface layer of loam and other spots of mod-
erately eroded soils.

Trosion is a moderate hazard if this soil is farmed.
Limitations to most nonfarm uses are few. Capability
unit ITe-3.

Shinrock silt loam, 6 to 12 percent slopes, moderately
eroded (5fC2).—This soil is in long, narrow areas. Most
slopes are short. The present plow layer 1s a mixture of
the material originally in the surface layer and a part of
material in the subsoil. This soil needs more ca,reful. man-
agement for growing plants than the uneroded Shinrock
soils becanse it has a lower capacity to absorb and supply

water to plants.
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Included with this soil in mapping in many areas were
spots of gently sloping soils, and other spots of mod-
erately steep or steep soils.

If this soil is used for farming, further srosion is a
severe hazard. Slope is a limitation to some nonfarm
uses. Capability unit ITTe-2.

Shoals Series

The Shoals series consists of nearly level soils that are
somewhat poorly drained. These soils formed in loamy
recent alluvinm. They are on flood plains.

In a representative profile of a Shoals soil that is culti-
vated, the plow layer is grayish-brown silt loam 8 inches
thick. The upper part of the subsoil, which extends to a
depth of 16 inches, is grayish-brown silt loam mottled
with yellowish brown; and the lower part, which extends
to a depth of 28 inches, is yellowish-brown silt loam mot-
tled with grayish brown and dark yellowish brown. The
substratum extends to a depth of 60 or more inches and is
grayish-browr, stratified, calcareous silt loam and fine
sandy loam mottled with yellowish brown.

Runoff is very slow on Shoals soils, and permeability
is moderafe. Available water capacity is high. Artificial
drainage generally is needed in most areas; however, an
adequate tile system that has suitable outlets is difficult
to install because of the position of these soils in relation
to streams. The root zone is deep. It is slightly acid to
mildly alkaline.

Shoals soils are used primarily for cultivated crops or
for pasture.

Representative profile of Shoals silt loam, in a cnlti-
vated field in Union Township, NE14SE1; see. 20, T. 1
3., R. 8 E.:

Ap—O0 to 8 inches, grayish-brown (10YR 5/2) silt loam ; mod-
erate, fine and medium, granular structure; friable ;
neutral; abrupt, smooth boundary. .

B21g—S to 16 inches, grayish-brown (10YR §/2) heavy silt
loam ; many, coarse, distinct, yellowish-brown (10YR
5/4) mottles; weak, medium, subangular blocky
gtrueture; friable; neutral; diffuse, wavy boundary.

B22g--16 to 28 inches, yellowish-brown (10YR 5/4) silt
loam ; many, coarse, distinet, grayish-brown (I0YR
5/2) and dark yellowish-brown (10YR 4/4) mottles:
weak, medium, subangular blocky structure; friable;
neutral; gradual, wavy boundary.

COg—28 to 60 inches, grayish-brown (10YR 5/2) stratified
silt loam and flne sandy loam; many, coarse, dis-
tinct, yellowish-brown (10YR 5/6) and dark yel-
lowish-brown (10YR 4/4) motiles; massive: friable;
small pockets of sand and fine gravel in places be-
low a depth of 30 inches; mildly alkaline.

The solum ranges from 24 to 40 inches in thickness, but it
commonly is 25 to 35 Inches thick. The Ap horizon has a hue
of 10YR, value of 4 to 6, and chroma of 2 or 8. The B horizon
is slightly acid to neutral in the upper part and meutral to
mildly alkaline in the lower part. The B21 horizon has a
hue of 10YR, value of 4 to 6, and chroma of 1 or 2. Mottles
in this horizon have a hue of 10YR, value of 4 or &. and
chroma of 8 to 6. Texture in the B2 horizon i3 silt loam or
gilty clay loam. The B22 horizon has the same hue and value
as the B21 horizon, but the chroma is 4 to 6. The mottles
have a hue of 10XYR, value of 4 or 6, and echroma of 1 or 2.
The C horizon has a hue of 10YR, value of 4 or 5, and
chroma of 1 or 2. The upper part of this horizon is silt leam
and fine sandy loam.

Shoals soils are the somewhat poorly drained members of
a drainage sequence that includes the well-drained Genesee
soile and the very poorly drained Sloan soils. Shoals soils
are less clayey in the B and O horizons than Defiance soils.

Shoals silt loam {Sh).—This nearly level soil generally
oceupies elevated positions on flood plains of the major
streams and their tributaries between areas of (Genesee
soils and Sloan soils. It commonly is adjacent to Sloan
goils. In places it is next to Wabasha soils.

Included with this soil in many mapped areas were
small spots of soils that have a loam surface layer or
spots of soils that have a silty clay loam surface layer.
Also included were a few spots of finer textured Defiance
soils and a few spots of poorly drained Sloan soils.

Susceptibility to flooding and a seasonally high water
table are limitations to most nses of this soil. Capability
unit ITw-1.

Shoals Series, Moderately Shallow Variant

The Shoals series, moderately shallow variant, consists
of nearly level soils that are somewhat poorly drained.
These soils formed in loamy recent alluvium over lime-
stone bedrock, which occurs at a depth of 20 to 40 inches.
They are in an area along Riley Creek between the vil-
lage of Pandora and the Allen County line.

In a representative profile in an area that is cultivated,
the plow layer is dark yellowish-brown silt loam 8 inches
thick. The subsoil, between depths of 8 and 22 inches, is
dark grayish-brown silty clay loam mottled with yellow-
ish brown. The lower part of the subsoil, which extends
to a depth of 27 inches, is dark yellowish-brown silty clay
loam mottled with yellowish brown. The subsoil rests on

limestone bedrock. )
Shoals soils, moderately shallow variant, have mod-

erate permeability and medium available water capacity.
The root zone is moderately deep. It is slightly acid to
mildly alkaline.
These soils are used primarily for cultivated crops.
Representative profile of Shoals silt loam, moderately
shallow variant, in a cultivated field in Riley Township,
SW1,SE1; sec. 29, T.1 58, R. 8 E.:

Ap—O0 to S inches, dark yellowish-brown (10YR 4/4) silt
loam; moderate, very coarse, granular structure;
very friable; neutral ; abrupt, smooth boundary.

B21—8 to 16 inches, dark grayish-brown (;LOYR 4/2) silty
clay loam ; few, fine, distinct, yellowish-brown {(10YR
5/6) mottles; moderate, very coarse, platy struoc-
ture parting to moderate, coarse, subangular blocky,
firm; slightly acid; clear, smooth boundary.

B22—16 to 22 inches, dark grayish-brown (10YR %/2) silty
clay loam ; common, coarse, distinet, yellowish-brown
(10YR 5/6) mottles; moderate, coarse, gubangular
blocky structure; firm; mneutral; smooth, wavy
boundary.

B23—922 tp 27 inches, dark yellowish-brown (10YR 4/4) silty
clay loam; few, fine, distinct, yellowish-brown (10YR
5/4) mottles; moderate, coarse, subangular blocky
structure: firm; mildly alkaline; abrupt, wavy
boundary.

R—27 inchesy, limestone bedrock.

The depth to the limestone bedrock ranges from 20 to 40
inches, but it commonly is about 30 inches. The Ap horizon
has g hue of 10YR, value of 4 or 5, and chroma of 2, 3, or 4,
The B21 and B22 horizons have a hue of 10YR, value of 4
or 5, and chroma of 2. The B23 horizon has a hue of 10YR,
value of 4 or 5, and chroma of 3 or 4 The mofitles have a
hue of 10YR, value of 4 or 5, and chroma of 4 to 6.

Thig soil igs near Digby loam, moderately shallow variant,
which occurs on stream terraces. It is also near the poorly
drained, deep Sloan soils on flood plains.
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Shoals silt loam, moderately shallow variant (Sk).—
This nearly level soil is in an area along Riley Creck
between the village of Pandora and the Allen County
line. It is subject to flooding. Tt is somewhat droughty
because it is shallow to bedrock.

Included with this soil in mapping were a few spots of
soils where bedrock is at a depth of 16 to 20 inches.

A seasonal high water table is a moderate limitation to
use of this soil for farming. Seasonal wetness and shal-
lowness are limitations to many nonfarm uses. Capability
unit ITw-1.

Sloan Series

The Sloan series congists of nearly level, dark-colored
soils that are very poorly drained. These soils formed in
loamy-textured recent alluvinm. They are on flood plains.
Sloan soils are subject to flooding in periods of high
water, primarily in winter, but flooding can occur in any
560501

In a representative profile of a Sloan soil that is culti-
vated, the surface layer is 14 inches of very dark gray
silty clay loam, the upper part of which is a plow layer
about 8 inches thick. The subscil is 30 inches thick. The
upper part is 10 inches of grayish-brown silty clay loam
mottled with yellowish brown, and the lower part is 20
inches of gray silty clay loam mottled with dark vellow-
ish brown. The substratum extends from a depth of 44
inches to a depth of 70 inches or more. It is gray, strati-
fied silty clay loam, loam. and sandy loam caleareous allu-
vinm that is mottled with yellowish brown and brownish
vellow.

Runofl is slow, and permeability is moderate. Sloan
goils have a seasonal high water table for long periods in
winter and in spring. Available water capacity is high.
The root zone is deep if these soils are adequately
drained. It is nentral or mildly alkaline.

Sloan soils are used mainly for corn and soybeans, but
a few areas are used for meadow.

Representative profile of Sloan silty clay loam, in a
cultivated field in Union Township, SW1,5W1/ sec. 22,
T.18., R 6 E.:

Ap—0 to 8 inches, very dark gray (10YR 3/1) silty clay
loam ; moderate, fine and medium, subangular blocky
gtructure; friable; neutral; abrupt, smooth bound-

ary.

A12—8 to 14 inches, very dark gray (10YR 3/1) silty clay
loam ; moderate, fine and medium, subangular blocky
structure; friable; neutral; clear, wavy boundary.

B21g—14 to 24 inches, grayish-brown (10YR 5/2) silty clay
icam ; many, coarse, distinet, yellowish-brown (10YR
5/6) mottles; moderate, medinm, subangular blocky
structure; firm; neutral; @iffuse, wavy boundary.

B22g—24 to 36 inches, gray (10YR 5/1) cilty clay loam;
many, medium, distinct, dark yellowish-brown
(1I0YR 4/4) mottles; weak, medium, subangular
hocky structure ; firm ; nentral ; elear, wavy boundary.

B3g—36 to 44 inches, gray (10YR 5/1) silty clay loam;
many, medium, darlke yellowish-brown (10YR 4/4)
mottles; massive; firm; neutral; clear, irregular
boundary.

Cg—44 to 70 inches, gray (10YR 5/1) stratified alluvium
conslsting of silty clay loam, silt loam, loam, and
sandy loam; common, coarse, distinct, yellowish-
brown {1I0YR 5/6) and brownish:yellow (10YR 6/8)
mottles; massive; friable; moderately alkaline, cal-
careous,

The solum ranges from 40 to 0 inches in thickness. The
A horizon ranges from 11 to 15 inches in thickness. The
depth to carbonates commonly coincides with the thickness
of the solum, but in places the C horizon is nonealcareous
to a depth of 1 foot or more. Reaction in the solum is neu-
tral to moderately alkaline. The A horizon has a hue of
10YR or 2.6Y, value of 2 or 8, and chroma of 1 or 2. The B2
horizon has a hue of 10YR, value of 4 or 5, and chroma of
1 or 2. The mottles have a hue of 10YR, value of 4 or 5, and
chroma of 4 to 6. The B8 and C horizons have a hue of
10YR, value of 4 to 6, and chroma of 1 or 2. The mottles
in these horizons have a hue of 10YR, and a value and
chroma of 4 to 6.

Sloan soils are the very poorly drained members of a
drainage sequence that includes the well-drained Genesee
soils and the somewhat poerly drained Sheals seils. They are
adjacent to these soils in many places. Sloan solls are less
clayey in the B horizoen than the very poorly drained Wa-
basha soils.

Sloan silty clay loam {So).—This nearly level soil 1s on
low-lying flood plains along the major streams and their
tributaries, including abandoned stream channels and ox-
bows. )

Included with this soil in mapping were some areas of
soils that have a silt loam surface layer and a few spots
of lighter colored Shoals soils, .

Susceptibility to flooding and very poor natural drain-
age are the major limitations to use of this soil for farm
and nonfarm purposes. Capability unit ITTw-3.

Tedrow Series

The Tedrow series consists of nearly level soils that are
somewhat poorly drained. These soils formed in deep
lacustrine sands, and they commonly are on slight rises
of the lake plain,

In a representative profile of a Tedrow soil that is cul-
tivated, the plow layer is very dark grayish-brown loamy
fine sand 9 inches thick. The subsoil is 85 inches thick.
The upper layer is 7 inches of dark grayish-brown, loamy
fine sand mottled with dark yellowish brown. The lower
28 inches of the subsoil is grayish-brown sand mottled
with yellowish brown. The substratum, which begins at
a depth of 44 inches and extends to a depth of 72 inches
or more, is light hrownish-gray loamy sand mottled with
yellowish brown.

Runoff is slow on Tedrow soils, and permeability is
rapid. These soils are saturated with water for short pe-
riods in winter and in spring. Available water capacity
is low. The root zone is deep when the water table is low.
The upper part of the root zone is slightly acid to neu-
tral.

Fedrow soils are used mainly for corn, soybeans, and
small grain. Most of the cultivated acreage has been arti-
ficially drained for improved plant growth and more
timely tillage.

Representative profile of Tedrow loamy fine sand, 0
to 3 percent slopes, in Blanchard Township, SE{NW1j
gec. 14, T.1 N, R. 8 E.:

Ap—0 to © inches, very dark grayish-brown (10YR 3/2)
loamy fine sand; very weak, fine and medium, gran-
ular structure; very friable; slightly aecid; abrupt,
smooth boundary.

B21—9 to 16 inches, dark grayish-brown (10YR 4/2) loamy
fine sand; many, medium, distinet, dark yellowish-
brown (10YR 4/4) mottles; single grain; loose;

glightly acid; clear, smooth boundary.
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B22—16 to 25 inches, grayish-brown (10YR 5/2) sand;
many, medium, distinet, yellowish-brown (10YR
5/4) mottles; single grain, loose; slightly acid ;
clear, wavy boundary.

B23—25 to 44 inches, grayish-brown (10YR 5/2) sand; com-
mon, medivm, distinet, yellowish-brown (10YR 5/6)
mottles; single grain; loose; mildly alkaline; diffuse,
wavy boundary.

C—44 to 72 inches, light brownish-gray (I0YR 6/2) loamy
sand; common, fine and medium, distinet, yellowish-
brown (J0YR 5/6) mottles; single grain; loose;
moderately alkaline, caleareous.

The solum ranges from 36 to B0 inches in thickness, but it
commonly is about 40 inches. This commonly coincides with
the depth to carbonates. The Ap horizon has a hue of 10YR,
value of 3 or 4, and chroma of 2 or 8. The B and C horizons
have a hue of 10YR, 2.5Y, or 5Y, value of 4 to 6, and chroma
of 2. Mottles in these horizons have s hue of 10YR, 2,0Y, or
5Y, value of 4 to 6, and chroma of 4 or 6. The texture is loamy
sand or sand,

The B horizon has gray eolors that are outside the range
defined for the series, but this difference does not alter the
usefulness or behavior of Tedrow scils,

Tedrow soils are the somewhat poorly drained members of
a drainage sequence that includes the moderately well
drained Ottokee soils, They are commonly adjacent to those
soils, ag well as to Seward, Rimer, and Arkport soils, Ted-
row soils differ from the somewhat poorly drained Rimer
soils in not having fine-textured material in the lower part
of the solum and in the C horizon. Tedrow soils are coarser
textured than the similar Kibbie soils. They are more poorly
drained than Seward or Arkport soils.

Tedrow loamy fine sand, 0 to 3 percent slopes (TdA].—
Most areas of this soil are irregular or oval in shape. A
few areas are long and narrow.

Included with this soil in mapping were some areas of
soils that have a sandy loam surface Jayer and other areas
of slightly steeper soils. Also included were spots of finer
textured Kibbie soils and a few spots of better drained
Ottokee soils,

Seasonal wetness is a moderate limitation to use of this
soil for farming, and droughtiness is also a concern in
summer after extended periods of dry weather. Seasonal
wetness and rapid permeability are limitations to some
nonfarm uses. Capability unit TTw-3.

Toledo Series

The Toledo series consists of dark-colored, nearly level
soils that are very poorly drained. These soils formed in
lacustrine clayey sediment. They are on the broad flats
of the lake plain and in the more poorly drained areas
on the Defiance moraine in the east-central part of the
county.

In a representative profile of a Toledo soil that is culti-
vated, the plow layer is very dark grayish-brown silty
clay 8 inches thick. The subsoil is 47 inches of dark-gray
or gray, firm or very firm silty clay mottled with vellow-
ish red, brownish yellow, yellowish brown, and strong
brown. The substratum. which begins at a depth of 55
inches and extends to a depth of 80 inches or more, is
yellowish-brown lacustrine silty clay loam that is cal-
careous and very firm or extremely firm.

. Bunoff is very slow on Toledo soils, and permeability
13 slow. These soils are saturated with water for long pe-
riods in winter and in spring. They have medium avail-
able water capacity. The root zone is deep when the water
table is low. The root zone is mostly neutral in reaction.

Toledo soils are mainly used for corn, soybeans, and
small grain. Much of the acreage of these solls has been
artificlally drained for improved plant growth and more
timely tillage. ) )

Representative profile of Teledo silty clay in a culti-
vated field in Blanchard Township, NW1/NW1, sec. 19,
T. 1 N,, B. 8 E., Laboratory No. PT-27:

Ap—o0 to 8 inches, very dark grayish-brown (10YR 2/2) silty
clay; strong, fine and medium, subangular blocky
structure; firm; neutral; abrupt, smooth boundary.

B21g—S8 to 16 inches, dark-gray (10YR 4/1) silty clay; few,
fine, prominent, yellowish-red (3YR 4/6) mottles
and few, medium, distinet, yellowish-brown (10YR
4/8) mottles; strong, fine, subangular blocky struc-
ture; firm; neutral; clear, wavy boundary.

B22g—16 to 26 inches, gray (10YR 5/1) silty clay; common,
fine, distinct, yellowish-brown (10YR 5/R8) mottles;
strong, medium and coarse, subangular blocky strue-
tare; very firm; neutral; gradual, wavy boundary.

B232—26 to 39 inches, gray (10YR 6/1) silty clay; many.
medium and coarse, prominent, brownish-yellow
(10YR 6/8) mottles; strong, coarse, subangular
blocky structure parting to moderate, medium and
fine, subangular blocky; very firm; mildly alkaline;
gradual, wavy boundary.

B3g—39 to 55 inches, gray (10YR 6/1) silty clay; many.
medium and cearse, prominent, strong-brown (7.5YR
5/6) mottles; moderate, coarse, subangular blocky
structure parting to weak, fine and medium, sub-
angular blocky; very firm; mildly alkaline; clear,
wavy boundary.

Cg—55 to 80 inches, yellowish-brown (10YR 5/4) silty clay
Joam ; many, medium, distinet, gray (10YR 6/1) mot-
tles; massive; extremely firm; moderately alkaline,
calcareous.

The solum ranges from 30 to 55 inches in thickness. This
commonly coineides with the depth to carbonates, but in
places the lower few inches of the solum are ealcareous. The
upper part of the solum is slightly aeid or neutral, and the
lower part is neutral or mildly alkaline.

The Ap horizen has a hue of 10YR, value of 2 or 8, and
chroma of 1 or 2. Texture is silty clay or silty clay loam.
The B2 horizon has a hue of 10¥YR, 2.5Y, or 5Y, value of
4 to 6, and chroma of 1 or 2. The mottles have a hue of
10YR, 2.5Y, or 5Y, value of 4 to 6, and chroma of 4, 6, or 8.
Texture is silty clay or clay. The C horizon has a hue of
10YR, 2.5Y, or 5Y, value of 4 to 6, and chroma of 4 or 6.
Mottles have a hue of 10YR, 2.5Y, or 5Y, value of 4 to 6,
and chroma of 1 or 2. The C horizon is dominantly silty clay
loam or silty clay, but in places it has thin lenses of silf loam,
silt, or fine sand.

Tolede =soils are the very poorly drained members of a
drainage sequence that includes the moderately well grained
Lucas soils, the somewhat poorly drained Fulton soils, and
the dark-colored and very poorly drained Bono soils. Toledo
soils differ from Hoytville soils in having a lower content of
sand and eoarge fragments. They differ from Lenawee soils
in having a higher content of clay throughout the prolftle,
Toledo soils have less clay in the B horizon than Paulding
soilg,

Toledo silty clay loam {To).—This nearly level soil com-
monly -is on the slightly depressional flats of the lake
plain in the central part of the county. Many areas of it
are adjacent to Fulton and Lucas soils. This soil has a
profile similar to the one described as representative for
the series, but the surface layer has less clay. This soil
thus i1s more easily cultivated than Toledo silty clay, and
it ig less cloddy. .

Included with this soil in mapping were areas of soils
that have a silt loam surface layer. Also included were
a few spots of finer textured Paulding soils and a few
spots of coarser textured Lenawee soils,
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Seasonal wetness is a severe limitation if this soil is
farmed. Slow permeability and seasonal wetness are
limitations to many nonfarm uses. Capability unit
ITTw-2.

Toledo silty clay ({T1).—This nearly level soil is mainly
in northern Monroe Township and in the upper water-
shed of North and South Powell Creeks in Palmer Town-
ship. Tt commonly is adjacent to Fulton and Paunlding
soils. The areas of this soil generally are broad and long.
A profile of this soil is described as representative for
the series.

Included with this scil in mapping were spots of light-
colored, somewhat better drained Fulton soils and spots
of finer textured Paulding soils.

Seasonal wetness 1s a severe limitation if this Toledo
s0il is farmed. Slow permeability and seasonal wetness
%{?[ limitations to many nonfarm uses. Capability unit

w-2,

Tuscola Series

The Tuscola series consists of gently sloping soils that
are moderately well drained. These soils formed in loamy
materials that are high in content of silt and fine sand
and are underlain by stratified silt and fine sand. They
are on riges of the lake plain and on the moraine in the
east-central part of the county.

In a representative profile of & Tuscola soil that is
cultivated, the plow layer is dark grayish-brown loam 8
inches thick. The subsoil is 30 inches thick. It is dark
yellowish-brown loam in the uppermost 6 inches; the
next layer is 10 inches of vellowish-brown light silty
clay loam mottled with brown; below this is 8 inches of
brown light silty clay loam mottled with grayish brown;
and the lowermost layer is 6 inches of grayish-lirown
fine sandy loam mottled with yellowish brown. The sub-
stratum begins at a depth of 38 inches and extends to a
depth of more than 60 inches. Tt is gray silt loam mottled
with yellowish brown.

Runoff is slow to moderate on Tuscola soils, and perme-
ability is moderate. These soils are saturated with water
for short periods in winter and in spring. They have a
high available water capacity. The root zone is deep. It
is mostly medium acid te nentral.

Tuscola soils are used mainly for corn, soybeans, and
small grain.

Representative profile of Tuscola loam, 2 to 6 percent
slopes, in a cultivated field in Blanchard Township,
NE1/SW1) sec. 7, T.1 N, R. 8 E.:

Ap—0 to 8 inches, dark grayish-brown (10YR 4/2) loaw;
weak, medium. granular structure; very friable;
medium acid; abrupt, smooth boundary.

B1t—S8 to 14 inches, dark yellowish-brown (10YR 4/4) loam :
weak, fine and medium, subangular blocky strue-
ture; friable; few, thin, patehy, dark yellowish-
brown (10YR 4/4) clay films on vertical faces of
peds; slightly acid; clear, wavy boundary.

B2lt—14 to 24 inches, yellowish-brown (10YR 5/4) light
silty clay loam; few, fine, faint, brown (10YR 5/8)
mottles; weak, medium, subangular bloeky strue-
ture; firm; few, thin, patehy, dark yellowish-brown
(10YR 4/4) clay filmg on vertical and horizontal
ped faces; slightly acid; diffuse, wavy boundary.

B22t—24 to 32 inches. brown (10YR 5/3) light silty clay
loam: few, fine, faint, grayish-brown (10YR 5/2)
mottles; weak, medium, subangular blocky strue-
ture; firm; few, thin, patehy, brown (10YR 4/3)

elay films on vertical faces of peds; neutral; abrupt,
wavy boundary.

B3-—32 to 38 inches, grayish-brown (10YR 5/2) fine sandy
loam; many, medium, distinet, yellowish-brown
(10YR ©B/6) mottles; weak, coarse, subangular
blocky structure; friable; mildly alkaline, calcare-
ous; diffuse, wavy boundary.

C—38 to 60 inches, gray (10YR 5/1) silt loam ; many, me-
dium, distinet, yellowish-brown (10YR 5/6) mot-
tles; massive; friable; moderately alkaline, calear-
eous; lacustrine sediment.

The solum ranges from 30 to 44 inches in thickness. This
commonly coincides with the depth to carbonates, although
in some places the B3 horizon is calcareous. The upper part
of the B horizon is medium acid or slightly acid, and the
lower part is neutral or mildly alkaline. The Ap horizon has
a hue of 10YR, value of 4 or 5, and chroma of 1 or 2. The
B1 and B2 horizons have a hue of I0YR or 7.5YR, value of
4 or 5, and chroma of 8 or 4, Texture ranges from flne sandy
loam to light silty clay leam. The B3 and € horizons are
10YR in hue, 4 or 5 in value, and 1 or 2 in chroma. They
are typically stratified with layers of fine sandy loam, loam
and silt loam. Thickness of these layers ranges from one-
eighth inch to several inches.

Tuscola soils are the moderately well drained members of
a drainage sequence that includes the somewhat poorly
drained Kibhie soils and the very poorly drained Colwood
soilg, Tuscola soils have a coarser textured B horizon and n
less clayey solum than the moderately well drained Lucas
or Shinrock soils. Unlike the Rawson soils, Tuscola soils do
not have a contrasting, finer textured horizon within a depth
of 40 inches.

Tuscola loam, 2 to 6 percent slopes {TuB).~—This soil
is mostly on the moraine in the east-central part of the
county. Generally, its areas are long and narrow and are
adiacent to areas of Ottokee, Fulton, Del Rey, and Kibbie
soils. A profile of this soil is deseribed as representative
for the series.

Included in mapping were areas where the surface
layer is fine sandy loam, spots of steeper Tuscola soils,
and spots of finer textured Shinrock soils.

A moderate erosion hazard is the main limitation to
use of this soil for farming. Slope is a limitation tc some
nonfarm uses. Capability unit ITe-1.

Tuscola-Shinrock complex, 2 to 6 percent slopes
(TwB}.—This complex iz on the moraine in the east-central
part of the countv. The complex is about 40 percent
Tuscola soils and 40 percent Shinrock soils. The remain-
ing 20 percent iz Ottokee. Rawson, and Haney soils. A
moderate erosion hazard is the major limitation to use
of these soils for farming. Slope is a limitation to some
nonfarm uses. Capability unit ITe-1.

Urban Land

TUrban land (Ur) consists of industrial areas and areas
within cities and towns. Most areas of this land type are
covered with buildings, streets, or parking lots. The
original soil in areas of Urban land has been disturbed or
altered to the extent that no recognizable soil profile re-
mains. Runoff from surfaced areas of Urban land is very
rapid. Not placed in a capability unit.

Vaughnsville Series

The Vaughnsville series consists of gently sloping soils
that are moderately well drained. These soils formed in
loamy material underlain by caleareous glacial till. They
occur on the inner (or lake) slope of the beach ridges.
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The reddish color of Vaughnsville soils is a distinctive
feature where these soils are plowed.

_ In a representative profile of a Vaughnsville soil that
is cultivated, the plow layer is dark-red loam 8 inches
thick. The subsoil is 80 inches thick. The uppermost
layer is 8 inches of dark reddish-brown sandy clay loam;
the next layer is 3 inches of red clay loam mottled with
dark brown; next is 11 inches of reddish-brown clay
loam mottled with dark brown; below this is 8 inches of
reddish-brown sandy loam mottled with reddish gray;
and the lowermost layer is reddish-brown sandy loam
mottled with reddish gray. The substratum, which begins
at a depth of 38 inches and extends to a depth of 60
inches or more, is dark yellowish-brown clay loam mot-
tled with gray.

Vaughnsville soils have moderate permeability in the
subsoil and slow permeability in the underlying finer
textured materizl. Runoff is slow to moderate. These
soils have medium available water capacity. The root
zone is moderately deep. It is neutral to slightly acid.

Vaughnsville soils are used primarily for corn, soy-
beans, and small grain.

Representative profile of Vaughnsville loam, 2 to 6
percent slopes, in a cultivated field in Sugar Creek Town-
ship, SW1,SE14 sec. 1, T. 2 S.,, R. 6 E.:

Ap—0 to 8 inches, dark-red (2.6YR 3/6) loam; moderate.
fine and medium, granular structure; friable; 2 per-
cent pebbles; slightly aecid; abrupt, smooth boundary.

Blt--8 to 16 inches, dark reddish-brown (2.5YR 3/4) sandy
clay loam; moderate, fine and medium, subangular
blocky structure; friable; few, thin, patchy, dark-
brown (7.5YR 4/2) clay films on vertical ped faces;
2 percent pebbles; slightly aeid; abrupt, wavy
boundary.

B21t—16 to 19 inches, red (25YR 4/8) clay loam:; many.
medium, distinet, dark-brown (7.5YR 4/2) mottles;
moderate, fine and mediom, subangular blocky strue-
ture; firm; few, thin, patehy, brown (7.5YR 4/4)
clay fllms on vertieal and horizomtal ped faces; 2
percent pebbles; neutral; clear irregular boundary.

B22t—19 to 80 inches, reddish-brown (5YR 4/4) clay loam;
many, medium, distinet, dark-brown (7.0YR 4/2)
mottles; gtrong, fine and medlum, subangular blocky
structure; firm; few, thin, patchy, brown (7.6YR
4/4) clay films on vertical and horizontal ped faces;
2 percent pebbles; neutral; clear, irregular bound-

ary.

B23—30 to 38 inches, reddish-hbrown (5YR 4/3) sandy loam;
many, medivm, distinct, reddish-gray (5YR 5/2)
mottles; weak, fine and medium, subangular blocky
structure ; very friable; 10 percent pebbles; neutral;
abrupt, wavy boundary.

IIC—38 to 60 inches, dark yellowish-brown (10YR 4/4) clay
loam; many, medium, distinet, gray (10YR 6/1)
mottles; massive; extremely firm; 2 percent frag-
ments of black shale, chert, and igheous material;
mildly alkaline, caleareous glacial till.

The solum ranges from 30 to 40 inches in thickness, but
most commonly it is about 35 inches thick, This commaonly eoin-
cides with the depth to carbonates, but in places the bottom
few inches of the solum is weakly calcareous. Reaction in
the upper part of the solum is slightly acid to neutral, and
in the lower part it iz neutral to mildly alkaline. The Ap
horizon has a hue of 28YR or 5YR, value of 3 or 4, and
chroma of 4 or 6. The B horizon has a hue of 2.5YR or 5YR.
value of 3 or 4, and chroma of 8, 4, or 6. The mottley in the
B2 horizon bave a hue of 10YR, 7.5YR or 5YR, value of 4,
5, or 6, and chroma of 2. The B horizon texture ranges
from clay loam to gravelly sandy loam. The IIC horizon has
a hue of 10YR or 7.5YR, value of 4 to 6, and chroma of 4,
6, or 8. The texture ranges from clay loam to clay.

Vaughnsville =moils are commonly adjacent to the moder-
ately well drained Rawson and Haney soils and the somewhat

poorly drained Digby and Haskins soils. Vaughusville soils
differ from those soils in having redder hues in the A hori-
zon and the upper part of the B horizon. This reddish color
probably resulted from the precipitation of iron oxides from
seepage waters,

Vaughnsville loam, 2 to 6 percent slopes [VaBl.—This
soil is on the flanks of beach ridges, generally on the
lakeside slopes. The areas of this soil commonly are long
and narrow.

Included with this goil in mapping were spots of Bel-
more, Rawson, and Haney soils. None of these included
soils have reddish colors.

Seasonal wetness is a moderate limitation to use of this
soil for farming. Seasonal wetness is also a limitation to
many nonfarm uses. Capability unit ITw-2.

Wabasha Series

The Wabasha series consists of nearly level, dark-
colored soils that are very poorly drained. These soils
formed in stratified, clayey recent alluvium on flood
plains that are adjacent to sluggish streams that flow
through the lake plain.

In a representative profile of a Wabasha soil that is
cultivated, the plow layer ig very dark gray silty clay 6
inches thick. The subsoil is 42 inches thick. In the upper
12 inches, it is dark grayish-brown clay mottled with
dark yellowish brown; the middle part is 13 inches of
olive-gray mottled with yellowish brown; and the lower
part is 1% inches of dark yellowish-brown clay mottled
with olive gray. The substratum begins at a depth of 48
inches and extends to a depth of 60 inches or more. It
consists of dark-gray, stratified clay, silty clay, and heavy
gsilty clay loam mottled with yellowish brown.

Runoff on Wabasha soils is slow, and permeability is
slow. Available water capacity is medium to high. The
water table is seasonally high for long periods. In sum-
mer, when the water table is low, the root zone is deep.
The root zone is neutral or mildly alkaline.

Wabasha soils are used mostly for corn and soybeans.
Susceptibility to flooding in winter and in spring com-
monly prevents the growing of small grain. Tilth is a con-
cern at times because of the clayey surface layer. This
condition is reduced if Wabasha soils are cultivated when
they are not too wet. .

Representative profile of Wabasha silty clay in a culti-
vated field in Monterey Township, NWI4NE?) sec. 1,
T.18,R 4 E.:

Ap—C to 6 inches, very dark gray (10YR 3/1) silty clay;
gtrong, fine and medium, subangular blocky strue-
ture; firm; neutral; abrupt, smooth boundary.

B21lg—8 to 18 inches, dark grayish-brown (2.5Y 4/2) clay;
eommon, fine, distinet, dark yellowlsh-brown (10YR
4/4) mottles; weak, coarse, prismatic structure part-
ing to moderate, fine, gsubangular blocky; very firm;
very dark gray (10YR 8/1) coatings on ped faces;
neutral; gradual, wavy boundary.

B22z—18 to 381 inches, olive-gray (5Y 5/2) clay; many,
medinm, prominent, dark yellowish-brown (10YR
4/4) mottles; weak, medium, subangular blocky
structure; very flrm; neutral; gray {(5Y 5/1) coat-
ings on ped faces: gradual, wavy boundary.

B23g—31 to 48 inches, dark yellowish-brown .(10YR 4/4)
clay; common, medium, prominent, olive-gray (5Y
5/2) mottles; weak, coarse, subangular hlocky strue-
ture; very firm; dark-gray (5Y 4/1) coatings on ped
faces ; mildly alkaline ; clear, wavy boundary.
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Cg—a8 to 60 inches, dark-gray (10YR 4/1) stratified clay,
silty clay, and heavy silty clay loam ; many, medium.
distinet, yellowish-brown (10YR 5/4) mottles; mas-
give; firm; stratified alluvium that has a few thin
lenses of clay loam, leam, or sandy loam ; mildly al-
kaline.

The solum ranges from 40 to 60 inches in thickness. This
commonly coincides with the depth to carbonates, but in
places the lower part of the solum is ealeareous. The Ap
horizon hag a hue of 10YR, value of 2 or 3, and chroma of 1
or 2. The B2 horizon has a hue of 10YR, 5Y, or 2.5, value
of 4 or B, and chroma of 1 or 2. Mottles have a hue of 10
YR, 5Y, or 25Y, value of 4 or 5, and chroma of 4 to 6.
In some places the color of the matrix and color of mottles
are reversed in the lower part of the B2 horizon. Texture is
clay or silty elay. The C horizon has a hue of 10YR, value of
4 or 5, and chroma of 1 or 2, Mottles have a hue of 10YR,
value of 4 or 5§, and chroma of 4 to 8

Wabasha soils are the very poorly drained members of a
drainage sequence that includes the somewhat poorly drained
Defiance soils. Wabasha soils are more clayey throughout
than the very poorly drained Sloan soils.

Wabasha silty clay [Wa).—This nearly level soil is on
low-lying flood plains along the more sluggish streams.
Tt is near areas of Defiance soils and in places near areas
of Sloan soils. In addition to improving drainage and
controlling flooding, maintaining good tilth is difficult
because of the fine-textured surface layer.

Included with this soil in mapping were areas of soils
that have a silty clay loam surface layer and a few spots
of the coarser textured Sloan soils.

Susceptibility to flooding and wetness are the main
limitations fo both farm and nonfarm uses of this
Wabasha goil. Capability unit TTTw-3.

Wabasha Series, Moderately Shallow Variant

The Wabasha series. moderately shallow variant, con-
sists of nearly level, dark-colored, very poorly drained
soils that formed in clayey alluvium underlain by lime-
stone bedrock at a depth of 20 to 40 inches. These soils
are on the flood plain of Jennings Creek in the southern
part of Monterey Township.

In a representative profile of Wabasha soils, mod-
erately shallow variant, the plow layer is very dark gray
silty clay loam 8 inches thick. The subsoil, which extends
from a depth of 8 inches to a depth of 30 inches, is dark-
gray silty clay mottled with yellowish brown. The sub-
soil rests on limestone bedrock.

Runoff and permeability are slow. These soils have
medium available water capacity, and the water table is
seasonally high for long periods. The root zone is mod-
erately deep, and it is neutral or mildly alkaline.

These soils are used primarily for corn and soybeans.

Representative profile of Wabasha silty clay loam,
moderately shallow variant, in a cultivated field in Mon-
terey Township, SW1/SEL sec. 35, T, 1 5., R. 4 K.:

Ap—0 to B inches, very dark gray (10YR 3/1) silty clay
loam; strong, fine and medium, subangular bloecky
structure: firm; neutral; abrupt, smoeoth boundary.

B21g—=8 to 15 inches, dark-gray (10YR 4/1) silty clay; few,
fine, distinet, yellowish-brown (10YR 5/4) mottles:
strong, medium, subangular blocky structure; very
firm ; neutral; clear, irregular boundary.

B22g—15 to 30 inches, dark-gray (10¥YR 4/1) silty clay;
many, medium, distinct, yellowish-brown (10YR 5/4)
mottles ; moderate, medium, subangular blocky struc-
ture; very firm; few thin lenses of sandier material;
neutral; clear, wavy boundary.

R—30 inches, limestone bhedrock.

SOIL SURVEY

The depth to limestone bedrock ranges from 20 to 40 inches,
Reaction in the upper part of the solum is neutral. and in
the lower part it is neutral or mildly alkaline, The An
horizon hag a hue of 10YR, value of 2 or 3, and chroma of
1 or 2. The B2 horizon has a hue of 10YR, 5Y, or 2.5Y, value
of 4 or 5, and chroma of 1 or 2. Mottles have a hue of 10YR,
5Y, or 2.5Y, value of 4 or §, and chroma of 4 to 6. The texture
is silty clay or clay.

‘Wabasha soils, moderately shallow variant, are near the
s?n;ewhat poorly drained, deep Deflance soils on the flood
plain,

Wabasha silty clay loam, moderately shallow variant
{Wb}.~-This nearly level soil is on the flood plain of Jen-
nings Creek in the southwestern part of the county near
the Van Wert County line.

Susceptibility to flooding and wetness are the main
limitations to both farm and nonfarm uses of this soil.
The moderate depth to limestone bedrock severely re-
stricts the installation of drain tile because the necessary
depth and grade are difficult to obtain. Capability unit
ITTw-3.

Wauseon Series

The Wauseon series consists of nearly level, dark-
colored soils that are very poorly drained. These soils
formed in sandy material that is underlain by finer tex-
tured lacustrine clay. They occur in slight depressions
adjacent to better drained sandy soils on uplands.

In a representative profile of a Wauseon soil that is
cultivated, the surface layer is very dark gray fine sandy
loam 9 inches thick. The subsurface layer is 5 inches of
very dark grayish-brown fine sandy loam. The subsoil is
29 inches thick. In the upper 6 inches, it is dark grayish-
brown fine sandy loam mottled with yellowish brown,
and in the lower 16 inches, it is light brownish-gray fine
sandy loam mottled with yellowish brown. The sub-
stratum, which begins at a depth of 36 inches and extends
to a depth of 60 inches or more, is light-gray clay mottled
with dark yellowish brown and yellowish brown.

Runoff is very slow on Wauseon soils. Permeability is
rapid in the sandy material and very slow in the under-
lying clayey material. Available water capacity is medi-
um. If these soils are artificially drained, the root zone
is deep; otherwise, it is deep only in summer, when the
water table is-low. The root zone is slightly acid to neu-
tral in the upper part.

Wauseon soils are used for cultivated crops. Most of
the acreage has been artificially drained for improved
plant growth and more timely tillage. )

Representative profile of Wauseon fine sandy loam, in
a cultivated field in Perry Township, SE14NW1j sec. 9,
T.1N,R. 5 E.:

Ap—D to ® inches, very dark gray (10YR 3/1) fine sandy
loam; weak and moderate, fine and mediam, granu-
lar strueture; very friable; neutral; abrupt, smooth

boundary.
A12—9 to 14 inches, very dark grayish-brown (10YR 3/2)

fine sandy leam; weak, fine, subangular bloeky
gtructure:; very friable; neutral; gradual, wavy
boundary.

B2lg—14 to 20 inches, dark grayish-brown (10Y_R_4/2) fine
gandy loam; many, fine and medium, dlstx.nct, dark
yellowish-brown (10YR 4/4) and yellowish-brown
(10YR 5/4) mottles; very weak, fine, subangular
blocky stiructure; very friable; neutral ; gradual,
wavy boundary.
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B22g—20 to 36 inches, light brownish-gray (10YR 6/2) fine
sandy leam; many, medium, distinet, yellowish-
brown (10YR 5/6) mottles; very weak, fine, sub-
angular blocky structure; very friable; neutral;
abrupt, wavy boundary.

IIC--38 to B0 inches, light-gray (10YR 6/1) clay; common.
medinm and coarse, distinet, dark vellowish-brown
(10YR 4/4) and yellowish-brown (10YR 5/6) mot-
tles; massive; extremely firm; mildly alkaline, cal-
careous, compact lacustrine sediment.

The thickness of the solum and the depth to the fine-
textured material in the IIC horizon range from 24 to 36
inches but commonly are about 35 inches. This commonly co-
incides with the depth tn carbonates, but in places the lower
part of the B2 horizon, or the B3 horizon where present, is
calcareous, The dark-colored A horizon is more than 10 inches
in thickness and generally ranges from 13 to 16 inches. The
A horizon has a hue of 10YR, value of 2 or 8, and chroma
of 1 or 2. The B2 horizon has a hue of 10¥R, 5Y, or 2.5Y,
value of 4 to 6, and chroma of 1 or 2. Mottles have a hue of
10YR, 5Y, or 2.5Y, value of 4 or 5, and chroma is 4 to 6.
The IIC horizon has a hue of 10YR, value of 4 to 6, and
chroma of 1 or 2. The texXture is clay or silty clay.

Wauseon soils are the very poorly drained members of a
drainage sequence that includes the moderately well drained
Seward soils and the somewhat poorly drained Rimer soils.
Wauseon soils have a lower content of clay in the B horlzon
than the similar Mermill soils.

Wauseon_'l fine sandy loam (Wf).-—This nearly leve] soil
generally Is In depressions adjacent to better drained,
sandy soils near the village of Dupont. The areas of this
soil are irregular in shape and in most places are sur-
rounded by areas of soils that occupy higher pastures.

Included with this soil in mapping were spots of the
finer textured Mermill soils and a few spots of the better
dr_amed Rimer soils. Also included were a few spots of
soils where the depth to the underlying fine-textured
material is either slightly less or slightly greater than
the range defined for this soil.

Very poor natural drainage and seasonal wetness are
moderate limitations to use of this soil for farming. They
are also limitations to most nonfarm uses. Capability unit
ITw-5.

Willette Series

The Willette series consists of black onganic soils that
are very poorly drained and are underlain by lacustrine
clay at a depth of 16 to 42 inches. These soils are in
Palmer Township in the upper watershed of South
Powell Creek. The original vegetation was reeds, sedges,
and water-tolerant grasses.

In a representative profile of a Willette soil, the upper-
most layer is 18 inches of black, acid, very friable muck.
The next layer is 7 inches of dark reddish-brown, acid,
very friable muck. Underlying these layers of muck at a
depth of 25 inches is calcareous, very firm lacustrine clay
that extends to a depth of 60 inches or more.

Willette soils have a high water table for long periods
unless they are drained. They have slow permeability in
the underlying clayev material. The root zone is mod-
erately deep if these soils are artificially drained. They
have medium to high available water capacity. The or-
ganic part of this soil is medinm acid to slightly acid.

These soils are used mostly for corn and soybeans.

Representative profile of Willette muck, in 2 cultivated
geld in Palmer Township, NW14NE1; sec. 34, T. 2 N.,

. 8 E.:
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0al—0 to 9 inches, black (N 2/0) muck (sapric material) ;
few, small, woody fragments; moderate, fine, grann-
lar structure; very friable; slightly aecid; diffuse,
wavy boundary.

0a2—9 to 18 inches, black (N 2/0) muck (sapric material) :
few, small, woody fragments; weak, medium, granu-
lar structure; very friable; slightly acid; gradual,
wavy boundary.

0a3—18 to 25 inches, dark reddish-brown (5YR 2/2) muck
{sapric material}; weak, medium, granular struc-
ture; very friable; slightly acid; abrupt, wavy
boundary.

JIC—25 to 60 inches, light-gray (10YR 6/1) clay that has
many, medium, distinet, yellowish-brown (10TR
5/4) mottles and few, fine, prominent, dark reddish-
brown (5YR 3/4) mottles; massive; very firm;
moderately alkaline; caleareous lacustrine sediment,

The depth to the ITC horizon ranges from 16 to 42 inches,
but it is generally about 30 inches. Reaction in the O horizon
ranges from medinm aecid to neutral. The reaction in the
underlying IIC horizon is mildly alkaline or moderately
alkaline. The IIC horizon hag 4 hue of 10YR, 5Y, or 2.5Y,
valus of 4 to 6, and chroma of 1 or 2. The mottles have a
hue of 10YR, 7.5YR, or 6YR, value of 3 to 5, and chroma
of 4 to 8.

Willette soils commonly are near Toledo and Paulding soils.
They are the only organic seils in Putnam County.

Willette muck [Wm).—This nearly level soil oceurs on
broad flats in oval areas.

Included with this soil in mapping in a few areas are
spots where the organic material is less than 16 inches
thick. Also included are a few spots of the very poorly
drained Toledo soils. which do not have an organic sur-
face layer. _

A high water table is the major limitation to use of
this soil for crops. The high water table and instahilit
are limitations to most monfarm uses. Capability unit
ITTw-4.

Formation and Classification of Soils

This section lists the factors and processes of soil for-
mation and discusses the effects they have had on the
formation of soils in Putnam County. It also explains the
system of soil classification and places the soil series in
categories of that system. The soil series in this county,
including a representative profile for each series, are de-
scribed in the section “Descriptions of the Seils.”

Factors of Soil Formation

Soils are the products of soil-forming processes that act
on materials deposited or accumulated by geologic forees.
The important factors in soil formation are parent mate-
rial, climate, living organisms, relief, and time.

Climate and living organisms, particularly vegetation,
are the active forces in soil formation. Their effect on the
parent material is modified by relief and by the length of
time other factors of soil formation have acted on the
parent material. The relative importance of each factor
differs from place to place. In a few places, one factor
dominates and is responsible for most of the soil proper-
ties, but normally the interaction of all five factors de-
termines the kind of soil that forms in any given place.

The differences among the soils in this county resulted
chiefly from the influence of parent material and relief.
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Climate and vegetation have strongly influenced the de-
velopment of the soils, but those factors are nearly uni-
form throughout the county.

All of the county was covered by glaciers, most recently
by the Wisconsin Glaciation. The soils formed since this
glacial retreat. The interval of time since the retreat of
the glacier probably has been short enough so that dif-
ferences in time have not had any marked effect that ac-
counts for variations among the soils. The parent mate-
rial and relief, therefore, are the major factors that ac-
count for the differences among soils in the county.

Parent material

Glacial till and lacustrine deposits are the main kinds
of parent material from which the soils in Putnam
County formed (5). The Wisconsin glaciers covered the
area many centuries ago and left a mantle of fine-textured
till. For an extended period the glacier was stationary
near the northern part of Ohio, and large glacial lakes
formed. During this time lacustrine sediment was de-
posited over much of the county.

Tn Putnam County lacustrine materials and glacial till
are dominant, but they have been altered to varying de-
grees by lake waters. The only part of the county that
appears to have been relatively free of the influence of
the glacial lakes is the glacial till plain south of State
Route No. 12 in the southeastern part of the county.

The soils in about one-third of the county were derived
mainly from fine-textured, caleareous glacial till. The
clay content of the till ranges from 38 to 48 percent. The
wave action of the glacial lakes that covered this area
probably reworked and modified the till considerably. The
Hoytville and Nappanee soils are dominant in areas that
make up much of the southern part of the county and a
large area in the northeastern part.

About one-quarter of the county is made up of la-
custrine clays that are essentially free of glacial material.
The material has a clay content of 60 to 80 percent and a
caleium carbonate equivalent of 15 to 25 percent. The
Paulding and Roselms soils are dominant in this area,
which occupies much of the central, west-central, and
northwestern parts of the county.

Other lacustrine areas that show very little evidence of
glacial material are in the central part and the extreme
northwestern corner of the county. The soils in these
areas formed in lacustrine clay and silt that have a clay
content of 40 to 60 percent. Toledo and Fulton soils are
dominant in these areas.

The Defiance Moraine has a distinetly different relief
from that of most of Putnam County. This moraine oc-
curs in the northern half of Blanchard Township, the ex-
treme southwestern part of Van Buren Township, the
southeastern part of Liberty Township, and the extreme
northeastern part of Ottawa Township. It is made up of
various parent materials, most of which are of lacustrine
origin and generally overlie glacial till. The Kibbie, Del
Rey, Fulton, and Toledo soils are dominant in this area.

Climate

The climate throughout Putnam County is uniform
enough that differences in climate generally have not
greatly contributed to differences among the soils.

20IL SURVEY

The climate of Putnam County has been favorable to
both physical change and chemical weathering of parent
material and to biological activity.

Rainfall has been such that there was adequate perco-
lating water to leach carbonates to moderate depths, as in
the Morley and Blount soils. Frequency of rainfall has
allowed wetting and drying that are favorable to the
translocation of clay minerals and the formation of soil
structure, as in the Morley and Hoytville soils.

Temperature variations have been in a range that
favored both physical change and chemical weathering
of parent material. Freezing and thawing have aided in
the development of soil structure. Warm summer tem-
peratures have favored chemical reaction in the weather-
ing of primary mineral.

Both rainfall and temperature were conducive to plant
erowth and subsequent accumulation of organic matter
in all the soils.

Vegelation

The original vegetation of Putnam County was pri-
marily deciduous swamp forest (8). The trees common
on the very poorly drained and somewhat poorly drained
soils were black ash, white ash, American elm, shagbark
hickory, basswood, swamp white oak, bur oak, pin oak.
sycamore, silver maple, and cottonwood. Scattered
throughout the swamp forest were a few areas of better
drained soils on sandy or gravelly beach ridges and
knolls and in areas of sloping soils, such as those border-
ing streams, where black oak, beech, hard maple, and
black cherry were dominant.

Relief

Most of Putnam County is within the glacial lake plain
of the northwestern part of Ohio. Exceptions are the
gently sloping Defiance Moraine in the east-central part
of the county and the nearly level to gently sloping Ft.
Wayne ground moraine in the southeastern part, south of
State Route No. 12. Consequently, most of the land sur-
face consists of a nearly flat plain where runoff of surface
water is slow. In places this relief is interrupted by sandy
ridges or knolls, and by sides of valleys associated with
streams that are sluggish and have a low gradient. The
sandy and gravelly ridges represent the beaches, dnnes,
and offshore bars of the various stages of the glacial lakes
that existed in Putnam County.

Most of the soils on the lake plain and the Ft. Wayne
ground moraine are very poorly drained. The soils on
ridges, knolls, and valley slopes are well drained to some-
what poorly drained.

Time

Time is needed for the other soil-forming factors to
produce their effect. To some extent the age of a soil is
indicated by the degree of development of its profile.
Tn many places, however, factors other than time have
been responsible for most of the differences in kind and
distinetness of horizons in the different soils. If the par-
ent material weathers slowly, the profile develops slowly.
1f slopes are steep, and the soil is removed almost as fast
as it is formed, distinct horizons are not developed.

The age of the lake plain areas of Putnam County 15
believed to be about 10,000 to 18,000 years (4}. The small
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area of glacial till plain in the southeastern part of the
county may be as old as 15,000 years. The soils of Putnam
County have been developing a relatively short time, com-
pared with soils of other areas that formed in material
from earlier glaciation or in unglaciated areas. This short
time for development partly accounts for the challow
depth of leaching and also for the less acid reaction of
some of the soils in the county.

Processes of Soil Formation

The factors of soil formation largely control or influ-
ences four soil-forming processes. These processes are
additions, losses, transfers, and alterations (9). Some of
the processes promote differences within a soil; others
retard or preclude differences. The differentiation of hori-
zons in soils in Putnam County is the result of one or
more of the above processes. These processes have taken
place, or are beginning to take place, but the degree of ex-
pression of each process varies from soil to soil.

The most obvious addition is the accumulation of or-
ganic matter in the surface layer of the soils. Others are
addition of bases in organic matter and in ground water,
addition of bases contained in lime and fertilizer, and
deposition of eroded materizal.

The dark-colored surface layer in the Hoytville, To-
ledo, Millgrove, and Mermill soils illustrates addition of
organic matter. All the soils in the county have some
accumulation of organic matter, but on the soils where
organic matter was originally thin, plowing and culti-
vating have largely destroyed the organic matter or has
incorporated it with other horizons. The Nappanee, St.
Clair, Fulton, and Lucas soils show limited addition of
organic matter. The Dighy, Haskins, Rimer, and Tedrow
solls have a somewhat higher content of organic matter
than other similar soils. Plant nutrients are recycled from
soil to plant and back to the seil again in the form of
li.t._tler or organic matter. This process occurs in all the
soils.

Soils that are seasonally waterlogged, such as the
Hoytville, Toledo, Millgrove, and Colwood, continually
accumulate bases through addition from the ground
water. The additions of bases generally are greater than
the losses on these soils.

Soils such as the Genesee, Sloan, Wabasha, and Shoals
periedically receive additions of soil material that is de-
posited during flooding. The application of lime and fer-
tilizer on cropland and pasture areas counteracts plant
nutrient losses that normally occur. Where heavy liming
and fertilization is used. nutrient gains are likely to ex-
ceed nutrient losses.

Soil losses result from the removal of bases by leach-
ing, removal of plant nutrients by crops, actual losses of
soil material by erosion, and losses through volatiliza-
tion. One of the most significant Josses of the soils in
Putnam County is the removal of carbonates by leaching.
Most finer textured, light-colored soils on uplands have
the carbonates removed to a depth of 2 to 3 feet. This
is a considerable loss of carbonates because the glacial
till or lacustrine clays range from 15 to 25 percent cal-
cium carbonate before weathering. The coarser textured
soils generally are leached to a greater depth that ranges
from 3 to 8 feet. Some of these are the Ottokee, Belmore,
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and Arkport soils. Carbonate loss precedes other chemical
changes in the solum. and the total removal is slower in
those soil materials that have a high content of ecar-
bonate.

Other minerals are subject to the same chemical
weathering and are also lost by leaching, but at slower
rates. Alteration of other minerals produces iron oxides.
These oxides are leached from soils on the beach ridges
and precipitated and concentrated in a strip along the
base of the béach ridge by percolating ground water. This
causes the characterigtic reddish color of the Vaughns-
ville soils. The presence of ferric oxides in the s0il makes
mottles and colors brighter.

The most stgnificant transfers in the soils of Putnam
County involve transfers of colloidal material from the
surface layer to layers below. The primary minerals are
transformed largely to silicate clay minerals by the
processes of hydrolysis and base substitution. Most of the
clay remains in the soil profile, but much of the fine clay
is transferred from the A horizon to a greater depth in
the profile. It is carried downward by percolating water.
Seasonal drying or precipitation causes the fine clays to
be deposited as clay filtms on the surface of soil peds
and in cracks and in root and earthworm channels. Clay
films are observable in the Del Rey, Haskins, Nappanee,
Fulton, and other similar soils. Illite (hydrous mica) is
dominant in the clay fraction of 18 of the seils in Put-
nam County. In 21 of the so0ils, the clays are mixed and
no one clay mineral is dominant. The mixed clays con-
tain illite, montmorillonite, vermniculite, and some kaoli-
nite. Kaolinite clay, however, is a product of fairly in-
tense weathering. Since the soils in Putnam County have
not been so weathered, only minor amounts of this clay
occur in the soils. The translocation and development in
place of these silicate clay minerals has had a strong 1n-
fluence on the development of horizons in about one-half
of the soils in Putnam Countyv.

Various sesquioxides have also been transferred from
the surface layer to lower layers by this weathering
process. The reduction and solution of iron has taken
place in the very poorly drained and somewhat poorly
drained soils. This reduction of iron, called gleving, is
evident in the Hoytville, Toledo, Millgrove, Colwood,
and other similar soils because they have a recurring
water table. Gray colors indicate a soil condition favor-
able to reduction. Reduced iron is soluble, but in Put-
nam County it commonly has been moved only a short
distance. It stops in the horizon where it originated or
in an underlying one. Part of this iron may be reoxidized
and segregated to form the commonly observed bright-
colored yellow and red mottles. Mottling observed in all
except well-drained soils is caused by this alteration of
iron in the soil, which results from a fluctuating water
table. Accumulations of iron and manganese are com-
mon in somewhat poorly drained and very poorly drained
soils. These accumulations occur as dark-brown or black
blotches on ped surfaces or as small shotlike concretions.

Classification of Soils

Soils are classified so that we can more easily remem-
ber their significant characteristics. Classification enables
us to assemble knowledge about the soils, to see their re-
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lationships to one another and to the whole environment,
and to develop principles that help us to understand
their behavior and their response to manipulation. First
through classification and then through use of soil maps,
we can apply our knowledge to specific fields and other
tracts of land.

Thus, in classification soils are placed in narrow classes
that are used in detailed soil surveys so that knowledge
about the sotls can be organized and applied to manag-
ing farms, fields, and woodlands; in developing rural
areas; in engineering work; and in many other ways.
They are placed in broad classes of more general cate-
gories to facilitate study and comparison in large areas,
such as countries and continents.

The classification system currently used was adopted
for general use by the National Cooperative Soil Survey
in 1965.. This system is under continual study. Readers
interested in developments of the system should study
the latest literature available (72).

Under the system of classification, six categories are
recognized. Beginning with the broadest and the most
inclusive, these categories are the order, the suborder,
the great group, the subgroup, the family, and the series.
In this system the criteria used as a basis for classifi-
cation are soil properties that are observable and measur-
able. These properties are chosen so that the soils of
similar genesis, or mode of origin, are grouped together.
Most of the classes of the current system are briefly de-
fined in the following paragraphs. The family, subgroup,
an for each soil series in the county are shown
in|table 8.[The suborder and great group are not shown
separately as they are formative elements in the naming
of the subgroups.

OrpErs.—Ten soil orders are recognized in the current
system. They are Entisols, Vertisols, Inceptisols, Aridi-
sols, Mollisols, Spodosols, Alfisols, Ultisels, Oxisels, and
Histosols. The properties used to differentiate the soil
orders are those that tend to give broad climatic group-
ings of the soils. T'wo exceptions are Entisols and Histo-
sols, which oceur in many different climates. Five soil
orders are represented in Putnam County. They are Enti-
sols, Inceptisols, Mollisols, Alfisols and Histosols.

Entisols are mineral soils either without natural ge-
netic horizons or with only the beginning of such hori-
ZONS.

Inceptisols are mineral soils in which herizons have
started to develop but which do not have an accumulation
of illuvial clay in the B horizon.

Mollisols are mineral soils that have a dark-colored sur-
face layer, 10 inches or more thick, that has a base satura-
tion of more than 50 percent.

Alfisols are mineral soils that have a B horizon of clay
accumulation and a base saturation of more than 35 per-
cent within a depth of 50 inches from the top of the Bt
horizon,

Histosols are organie soils,

SusorpErs.—Each order is divided into suborders, pri-
marily on the basis of those soil characteristics that
produce classes having the greatest genetic similarity. The
801l properties used to separate suborders are mainly those
that indicate the presence or absence of a seasonal high
water table or other differences resulting from the clim-
ate or vegetation.
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Grear Grouvrs—Suborders are separated into groups
according to the presence or absence of genetic horizons
and the arrangements of these horizons. The horizons
used to make separations are those in which clay, iron,
or humus have accumulated, or those that have pans that
interfere with the growth of roots or the movement of
water. The features used are the self-mulching properties
of clay, soil temperature, major differences in chemical
composition (mainly calcium, magnesium, sodium, and
potassium), and the like.

Suserours.—Great groups are divided into subgroups,
one that represents the central, or typic, segment of a
group, and others, called intergrades, that have prop-
erties of one great 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. Examples are Aquic, Arenic, Haplu-
dalfs, and Typic Haplaquolls.

Famiures.—Families are separated within a subgroup
on the basis of properties important to the growth of
plants or to the behavior of soils if used for engineering.
Among the properties considered are texture, reaction,
soil temperature, mineralogy, thickness of horizons, and
consistence.

Serirs.—The series has the narrowest range of charac-
teristics of the categories in the classification system. It
is defined in the section “How This Survey Was Made.”
A detailed description of each soil series in the county
is given in the section “Descriptions of the Soils.” '

ome of the soils in this county do not fit in a series
that has been recognized in the classification system, but
recognition of a separate series would not serve a useful
purpose. Such soils are named for the series they strongly
resemble because they differ from those series in ways
too small to be of consequence in interpreting their use-
fulness or behavior. Soil scientists designate such soils
taxadjuncts to the series for which they are named. In
this survey, soils named in the Blount, Genesee, Kibbie,
Lenawee, St. Clair, and Tedrow series are taxadjuncts to
those series.

Laboratory Data

Laboratory data are given for seven soil series in Put-
nam County i fable 9. |Profile descriptions for soils in
the Fulton, Hoytville, Nappanee, and Toledo series are
given in the section “Descriptions of the Soils”. Descrip-
tions of soils in the Del Rey, Paulding, and Roselms
series are in this section. The Del Rey soils (PT-35)
have a somewhat higher content of sand in the subsoil
than is typical in the county. The Paulding soils (PT-
19) have a surface layer of silty clay rather than clay
or silty eclay loam, as is typical in the county. The
Roselms soils (PT-20) have a surface layer of clay,
rather than silty clay loam or silt loam, as also is typical
in the county. Data given in table 9 were obtained by
laboratory analyses at the Agronomy Department,
OARDC, Columbus, Ohio.

The following paragraphs outline some of the pro-
cedures used to obtain the data presented in table 9.
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TABLE 8.—Soil series classified according to the current system
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Series Family Bubgroup Order
Arkport . .. ... _ .. Coarse-loamy, mixed, mesiec_.________._ . ______ Psammentic Hapludalfs_ ___________ Alfisols.
Belmore_..__________ Fine-loamy, mixed, mesie___ . ______._____ Typic Hapludalfs__________________ Alfisols.
Blount f. .. . __.____ Fine, illitie, mesie_ . ____ .. ____ . . ___________________ Aeric Ochraqualfs__ . ... __ Alfisols.
Bono_______________ Fine, illitic, noncalcareous, mesie._..___.__._____.__ . ____ Typic Haplaquolls___..______ . Mollisols.
Broughton._________ Very fine, illitic, mesic. . __ - . ____ Aquic Hapludalfs__ . ______________ Alfisols,
Colwood____________ Fine-loamy, mixed, noncalecareous, mesic_______________ Typic Haplaquolls_________________ Mollisols.
Defiance. . ___._.___ Fine, illitie, nonacid, mesic. . ___ .. . _______._ __ Aeric Fluvaquents__ .. ____._.______ Entisols.
Del Rey_ ___________ Fine, illitic, mesic_ .. _____ .. . ___ . ... ____ Aeric Ochraqualfs_________________ Alfisols.
Dighy_____________. Fineloamy, mixed, mesie .. . ___.__ Aerie Ochraqualfs_ __ ______________ Alfisols.
Fulton__.__._______ Fine, illitic, mesic___ ______________ . __ Aeric Ochraqualfs_ _ .. __________ Alfisols.
Genesee '______.____ Fine-loamy, mixed, nonacid, mesic_____________________ Fluventic Eutrochrepts. ... _________ Inceptisols.
Haney__._____._____ Fine-loamy, mixed, mesic.____________________________ Aquic Hapludalfs__________________ Alfisols.
Haskins_ _______.____ Fine-loamy, mixed, mesic_______ L. Aeric Ochragualfs. .. . ____.__.___ Alfisols.
Hoytville__.________ Fine, illitie, mesie_____________________ . _.___ Mollic Ochraqualfs_ _____._________ Alfisols.
Kibbie 1 _______.___ Fine-loamy, mixed, mesic_______ ______________ .. ______ Aquollic Hapludalfs________________ Alfisols.
Latty______________ Fine, illitic, nonacid, mesic_____ - _ . . . . . _ Typic Haplaquepts . ______________ Inceptisols.
Lenawee!_________.__ Fine, illitic, nonacid, mesic____________ e Mollic Haplagquepts_. .. ____._______ Inceptisols.
Tueas_ . _.__._.__ Fine, illitic, mesic_ __ .. Typic Hapludalfs__________________ Alfisols.
Mermill_____..______ Fineloamy, mixed, mesie_____________________________ Mollic Ochraqualfs_ _______________ Alfisols.
Millgrove___________ Fine-loamy, mixed, mesic.___________________________. Typic Arglaquolls_________.____.____ Mollisols.
Morley . .. ____.____. Fine, illitie, mesic . ... . . . . . _.. Typic Hapludalfs__________________ Alfisols.

appanee.._ ________ Fine, illitic, mesic_ _ _ __ ___ o _______ Aeric Ochraqualfs. _______________. Alfisals.
Ottokee______._ . . Mixed, mesic. . . ________________________________._. Alfic Udipsamments___ ... __ .. _____ Entisols.
Paulding____________ Very fine, illitic, nonacid, mesic. ____________._.______. Typic Haplaquepts. .. ___.____.___ Inceptisols.
Pewdamo___._________ Fine, mixed, mesic______ ... . .. __ Typic Argiagquolls.__ ______________ Mollisols.
Rawson____________ Fine-loamy, mixed, mesic.. . e Typic Hapludalfs__________________ Alfisols.
Rimer..._.___._____ Loamy, mixed, mesic_ _ . _ . ____ .. Aquic Arenic Hapludalfs_ - ____ . ____ Alfisols.
Roselms___________. Very fine, illitic, mesic_ __ __ _____________._____.__.___. Aeric Ochraqualfs_ .. ____ .. _______ Alfisols.
St. Clair ' __________ Fine, illitic, mesle_______ ... . _ . ____________... Typic Hapludalfs_._________________ Alfisols.
Seward_ __._________ Loamy, mixed, mesic. . ____________________________ Arenic Hapludalfs _____ e Alfisols.
Shinrock_ ... ____._ Fine, illitic, mesic_ _ _ _ ... Aguic Hapludalfs.___._____________ Alfigals,
Shoals_______._______ Fine-loamy, mixed, nonacid, mesie_____.________________ Aeric Fluvaquents_________________ Entisols.
Sloan___.____.______ Fine-loamy, mixed, noncalcareous, mesie. . _____________ Fluventic Haplaguolls______________ Mollisols.
Tedrow 1___________ Mixed, mesie_ .. _______.___ P Aquic Udipsamments___.__________ Entigols.
Toledo. .. _.._____.__ Fine, illitic, nonaeid, mesie_ __ ________________________ Mollic Haplaquepts____ . _________ Inceptisols.
Tuscola_____________ Fineloamy, mixed, mesic.__. . . ____ e Typic Hapludalfs ... ____________ Alfisols.
Vaughnsville_ _______ Fine-loamy, mixed, mesie____ ... _____.___ Aguic Hapludalfs___________.______ Alfisols.
Wabasha___________ Fine, illitie, nonacid, mesic__ _____________________.__.__ Mollic Fluvaquents________________ Entisols.
Wauseon._._________ Coarse-loamy over clayey, mixed, noncalcareous, mesic___| Typic Haplaquolls________.__._____ Mollisols.
Willette_ . __________ Clayey, euie, mesic_ _ . .. . Terric Medisaprists________._______ Histosols.

1 These soils are taxadjuncts to the named series in Putnam County. For a diseussion of how these soils differ from the series, read the

soil description in the section ‘“Descriptions of the Soils.”?

Data en particle-size distribution were obtained by the
ipette method outlined by Steele and Bradfield (70),
ut sodium hexametaphosphate was used as the dispers-

ing agent and & 10-gram soil sample was used. The sand
fractions were determined by sieving. The fine silt and
coarse clay (20-0.2 micron) were determined by sedi-
mentation, and the fine clay (less than 0.2 micron) by
sedimentation in a centrifuge. Coarse silt is obtained by
subtracting sand, fine silt, and c¢lay from the total sample.
The percentage of organic matter was determined by a
dry combustion method {(8). Extractable bases were ex-
tracted with a neutral solution of ammonium acetate. The
extractable potassium in this solution was determined by
use of a flame photometer (6). Extractable calcium and
magnesium in this solution were determined by the
EDTA titration method (3). Extractable hydrogen, which
also includes titratable aluminum, was determined by the
triethanolamine method (). The cation-exchange capac-
ity was determined by adding the extractable cations. The
calcium carbonate equivalent was determined titrimetri-
cally by the procedure of Hutchison and MacLenna de-

seribed by C. 8. Piper (7). AH pH measurements were
made using a 1:1 soil-water ratio,

Del Rey Series

Profile description of Del Rey loam, in a nearly level
cultivated field, sample number PT-35. Profile sampled
to aid in identification of Del Rey soils. Sample data
returned are within the range defined for the Del Rey
series, but somewhat higher in sand content in the sub-
soil than is typical in the county.

Ap—0 to 9 inches, dark grayish-brown (10YR 4/2) loam;
moderate, medium, grannlar structure; friable;
many rootg; neutral, abrupt, smooth boundary.

B1—9 to 20 inches, yellowish-brown (10YR 5/6) clay loam;
many, medium, distinet, grayish-brown (10YR 5/2)
mottles: moderate, flne and medium, swbangular
blocky structure; firm; many roots; neutral; diffuse,
wavy boundary.

B21t—20 to 30 inches, grayish-brown (10YR 5/2) fine clay
loam; many, medium, distinet, yellowish-brown
(10YR 5/6 and 5/8) mottles; weak, fine and
medium, subangular blocky structare; firm; thin
patchy clay films on all ped faces; neutral; clear,
wavy boundary.
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[T 97 -Laboratory

[Laboratory snalyses by the Agronomy Department, OARDC, Columbus, Ohio. Absence

Particle-size distribution
Soil name, location, and sample number Horizon Depth Very Medi- Fine Very Total
coarse | Coarse um gand fine sand Bilt
sand gand gand (0.25— sand (2.0- (0.05-
(2-1 (1-0.5 (0.5- 0.10 0.10- 0.05 0.002
mm.) mm,) 0.25 mm.) 0.05 mm.) mm.)
mm,) mm.)
Del Rey loam: Inches Pel. Pot. P Py, P, Put, Pet.
Blanchard Township, SEMSWI{ sec. 32, | Ap 0-9 1.7 4.5 6.6 13.0 10. 1 36. 1 44. 4
T. 1 N, R. 8 E. Laboratory No. | Bl 9-20 .6 2.4 56 9.6 6.7 25.1 37.5
PT-35. B21t 20-30 1.1 2.9 6.5 10.0 5 8 26. 3 35.56
B22t 30-38 .6 1.9 5.5 83 4.5 20. 8 33.5
C1 38-48 .6 2.2 82 9.9 50 25.9 40.8
2 48--56 2.1 31 2.9 6.9 6. 4 21. 4 48.9
C3 5668 2,9 3.5 2,9 7.2 5.7 22, 2 52,3
C4 6880 3.3 4.3 3.3 8.1 7.5 26. 5 49.2
Fulton silty clay loam:
Greensburg Township, SEUNEY sec. | Ap 0-7 .4 L5 1.1 2.1 L7 6.8 60. ¢
24 T. 1 N,, R. 6 E. Laboratory No. | B&A -9 .6 1.6 1.0 1.8 1.3 6.3 59. 5
PT-26. B2itg 9-15 .1 .6 .3 1.2 1.1 a3 55. 2
B22ig 15-25 .1 .5 .3 .7 .8 2.4 54. 8
Big 25-29 .6 .3 .3 .6 6 1.9 54. 4
C 29-60 .1 .3 .2 .3 3 1.2 55.7
Hoytville clay:
Monterey Township, SEXNWL sec. 36 | Ap 0-8 .5 1.3 1.7 4.7 4.0 12. 2 43. 5
T. 1 8., R. 4 E. Laboratory No. | B2lig 817 .5 13 1.5 4.3 3.7 11.3 41. 5
PT-22. B22tg 17-24 .4 1.2 15 4.2 3.3 10. 6 40.4
B23tg 24-35 .6 1.1 1.4 41 3.6 10. 8 40.3
B24tg 35-44 .6 1.3 1.6 4 2 3.7 11. 4 41. 0
C1 44-60 .4 1.5 1.7 4.4 3.6 11. 6 41. 9
c2 60-70 1.9 2.4 2.0 5.0 4.4 15.7 42.2
Nappanee silt loam:
Monterey Township, 3Wi{ NWY sec. 36, | Ap 0-8 1.8 3.9 3. 4 7.8 5.2 22.1 51. 6
T. 18, R. 4 E. Laboratory No. PT-21. | A2g 8-11 2.1 3.8 30 6.9 4 8 20. 6 47.5
B2litg 11-19 .6 1.4 1.6 4.1 3.2 10. 9 38. 5
B22tg 19-29 1.0 1.9 1.9 50 4,2 14,0 38.1
B3t 20-34 1.7 1.9 1.8 4.8 4 4 146 42 5
C 3460 1.7 2.2 1.8 4.5 4.0 14. 2 44 4
Paulding silty clay:
Palmer Township, SW} SW1{ sec. 31, T. | Apl 04 .2 .2 .1 .4 6 15 42.0
2 N, R. 6 E. Laboratory No. PT-19. | Ap2 4-8 .1 .1 .1 .3 5 1.1 42. 0
B2lg 8-14 .4 .4 .1 .3 4 L6 39.0
B22g 14-20 .1 .6 .2 .3 4 1.6 356
B23g 20-26 .2 .2 .1 .3 3 1.1 37.0
Bl4g 26-32 21 .2 .1 .3 4 1.1 3.1
B25g 32-38 .1 .2 .1 .3 4 1.1 37.2
B3lg 38-44 .1 .2 .1 .3 4 1.1 37.3
Ba2g 44-60 1.8 1.5 .4 .4 3 4.4 43. 6
Clg 60-70 .6 . B .2 .3 3 1.9 48. 7
Roselms clay:
Greensburg Township, SWl SW14 sec. | Ap 0-7 1.1 4.7 50 11. 8 3.3 25.9 32.7
32, T. 1 N, R. 7 E. Laboratory No. | B21t 7-13 .7 4.2 4.5 10. 5 2.1 22,0 21, 2
PT-20. B22t 13-19 .4 3.5 3.4 7.5 1.7 16. 5 21. 8
B23t 10-24 .2 1.3 1.7 5.5 1.7 10. 4 26. 9
B3 24-30 .2 1.0 1.2 3.7 1.1 7.2 28. 0
C 30-47 0. .8 1.2 2.6 .7 5 3 26. 1
Toledo silty clay:
Blanchard Township, NWl NW sec, | Ap 0-8 .5 .8 .9 3.8 4.7 10. 7 43.9
19, T. 1 N, R. 8 E. Laboratory No. | B2lg 8-16 .4 LT .7 3.1 3.9 8. 8 46, 4
PT-27. B22g 16-26 .4 i iy 2.9 3.6 8.3 46. 2
B23g 26-39 .5 .8 .8 3.7 4.5 10. 3 46. 5
Big 39-55 .2 T .7 2.7 3.1 7.4 499
Cg 55-80 .1 .3 .2 .3 .3 1.2 60.9

! Texture is silty clay but is near the silty clay and clay boundary.
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of an eniry indicates that no determination was made. The symbol < means less than]
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Particle-size Extractable cations
distribution—Con.
Cal-
Organic-| cium Sum of Base
Textural class Reac- | matter | carbon- extract- | Sum of | satura-
Clay Fine tion content ate Hydro- Cal- Mag- Potas- able bhases tion
(<C0.002 clay equiva- gen cium | nesiume [ sium | cations
mm.) [{<0.0002 lent
mm.)
Meg, .| Meg. . . A . . | Meg. . J1 .
Pol. Pot. pH Pet Pet. egf"alz?& v Wé}gﬂl} ! Megf{:«?g g Mi;}{,{,‘i-? ¢ m}aﬂ}’fgg ’ Megf{:rﬂ? ? Pet.
19. 5 4,7 i Loam____________ 6.8 4, T 2. 10. 2 69
33 4 16.5 | Clay loam________ 7.1 18. 6 85
38.2 16,9 | Clay loam___._____ 7.3 19.1 86
45. 7 17.7 | Clay_____________ ToB Joooool T oo oo oo
33. 3 12.4 | Clay loam________ T8 [ .l 64 ||| || i
20. 7 84| Clayloam.________ 8.0 |- 189 | ||| e
25. 5 4.1 | Siltloam.__...____ 8.0 | 2Ly | e e e ok
24. 3 6.1 | Loam._..________. 80 .. | 194 | | | e et e e e
33. 2 11. 7 | Silty clay loam____ 6.7 16. 5 73
34.2 9.5 | Silty clay loam___. 6.1 14. 3 67
41. 5 17.0 | Silty clay_________ 5 6 15.2 64
42, 8 19.9 | Silty clay. ... __ 6.5 19, 1 82
43. 7 17.9 | Silty clay.______.___ 7.2 19. 6 85
43,1 14.1 | Silty clay.___.____ -0 I B T3 ) A S U RSN FONNON T AR
44 3 18.3 | Silty clay *._._____ 6. 4 25. 8 77
47. 2 16.9 ¢ Silty clay________. 6.6 22,5 84
49. 0 20.7 | Silty clay____.____ 6.9 22,0 88
418. 9 20.2 | Siky elay_ __ _____ T8 ] B e e e e
47. 6 18.9 | Silty elay___._.____ 76 ] T e e e e |
46. 5 16. 2 | Silty clay____.___. Fo6 oo L8 e ]| e o
42,1 12.6 | Silty clay_________ ToT ool 1200 Jemo e e e e e
26. 3 7.8 | Siltloam______.__ 5 2 85 46
319 7.6 | Clay loam._.____._ 5.0 7.4 40
50, 6 245 | Clay_____________ 4.7 14. 5 52
47. 9 1.6 | Clay__________.__ 6.3 19. 5 80
42. 9 15.8 | Silty elay______.__ 7.6 || 183 |2
41. 4 12.8 | Silty clay_______ .. T8 oo ] 2000 |ae e e e e
56. 5 2L 0 | Silty clay_._____._ 6. 6 28, 8 80
56, 9 21.9 | Sikyelay.__._____ 7.0 27. 3 82
59, 4 2L 1 Clay____________. 7.0 23. 8 82
62. 8 245 | Clay________ . 7.0 25. 2 85
61.9 23.6 | Clay_. .. _______ Y 7 3 NS (Y ;T SRNOSURPIU FNNORPIRRNY (NPUUDIVIPUUY PRSI IR FOUPOIPIEPEY R
61. 8 244 | Clay_..._________ 0 T I IS * I RPN JRUUUI USRI FVSSIUPRU UUIUPIPI [RPUUUUURISI (PP NI
617 23.8 | Clay____________. /0 T URRUtOnY AN : T FOUPIRROUPUNN IRNUOUPU (URURP R JPURUON INUIRUPIPIPURE) FOUpURTpUPOEY ISP
616 245 | Clay.o oo i A0 O R TR+ J AOUORRDNPNUN FUNOIOUSRNNY (RURIPPUNSY DUNUURUpR FVEUPRRPRU) FOUPOIPIIPINY PP
52.0 15. 7 | Silty clay____.____ T8 |l 284 oo e e .
51. 4 13.7 | Silty clay_ ... __ T8 o] 2006 || e
41 4 16.0 | Clay____________. 5.8 13.2 57
56. 8 26.0 | Clay_____..______ 5.1 15. 4 58
61. 7 28.2 | Clay.... __ ...__. 6. 3 218 80
63.7 271 | Clay_____________ A% 3 U I TR T FSURUNRUNY NOVRRRNUR USOPR P FUUUPUVUN NPIUPRIIUPR FRIUPROUPN [DPSpRpp
64.8 2L 7 | Clay. ... BO o oo e e
68. 6 2.1 | Clay. ... . 8.1 . 188 |o e |em e ca e em e e[
45 4 17.6 | Silty clay___..___._ 8.5 26, 5 76
44 8 157 | Silty elay_________ 7.0 25 4 83
45. 5 18.3 | Silty clay_________ 7.1 22, 1 84
43, 2 17.3 | Silty clay__.___. - A 70 HEVURUUN: I S NURURURPOUUDN) [NRPUIPIPRRNTY FNUPIRDRIUOUOUY FRNSOUP ESURI PN (SURIOIUNO (PP
42,7 15.2 | Silty elay_________ 7.6 || B | e e
37.9 10. 2 | Silty clay__.______ 7.0 | LT e e e e
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B22t—30 to 38 inches, brown (10YR 5/8) clay; many,
medium, distinet, dark yellowish-brown (10YR 4/4)
mottles; weak and mederate, fine and medium, sub-
angular blocky structure; firm; thin patehy clay
films on vertical faces; mildly alkaline; clear, ir-
regular boundary.

C1—38 to 48 inches, yellowish-brown (10YR 5/4) clay loam;

common, medium, distinet, grayish-brown (10YR
§/2) mottles; weak, medium, subangular blocky
structure; friable; few fragments of black shale

larger than 2 millimeters in Qiameter; mildly alksa-
line; calcareous; diffuse, wavy boundary.
C2—48 to 56 inches, dark yellowish-brown (10YR 4/4) clay
loam ; many, medium, distinet, dark yellowish-brown
{10¥YR 4/2) mottles; weak, fine and medium, sub-
angular blocky strueture; very firm; few fragments
of black shale; moderately alkaline; caleareous;
diffuse wavy boundary.
C3-—58 to 6% inches, brown (10YR 4/3) silt loam; many,
medium, faint, dark grayish-brown (10YR 4/2) mot-
tles; weak, medium, subangular blocky structure;
very firm; few fragments of black shale; moderately
alkaline; caleareous; clear, wavy boundary.
to 80 inches, brown (10YR 4/3) loam; few, fine,
faint, dark yellowish-brown (10YR 4/4) mottles:
moderate, fine and medinum. platy strueture; very
firm; few fragments of black shale: caleareous;
moderately alkaline,

C4—88

Paulding Series

Profile description of Paulding silty clay, in a nearly
level cultivated field. sample number PT-19. Profile
sampled to aid in identification of Paulding soils. Sample
data returned are within the range defined for the Pauld-
ing series, but the surface texture is sity clay rather
than clay or silty clay loam, as is typical in the county.

Apl—--0 to 4 inches, very dark gray (10YR 3/1) silty clay,
dark grayish-brown (10YR 4/2) erushed; moderate.
fine and medium, subangular blocky structure; very
firm ; common roots; neutral; clear, wavy boundary.

Ap2—4 to 8§ inches, very dark grayish-brown (10YR 3/2) silty
clay, dark grayish-brown (10YR 4/2) crushed: mod-
erate, fine and medium, angular bloeky structure;
very firm; eommon roots; neutral; abrupt, wavy
boundary.

B21g—8 to 14 Inches, dark-gray (10YR 4/1) clav; few, fine,

faint, brown (10YR 4/3) mottles and few, fine
faint, dark yellowish-brown (10YR 4/4) mottles;
weak and moderate, fine and medium, angular

blocky structure; very firm; common roots; neutral;
gradual, wavy boundary.

B22g—14 to 20 inches, gray (10YR 5/1) clay; commaon, fine.
distinet, dark yellowish-brown (10YR 4/4) mottles:
weak and moderate, fine and medium, angular blecky
structure: very flrm; common roots; neutral; grad-
nal, wavy boundary.

B23g-——20 to 26 inches, gray (10YR 5/1) clay; common, fine,
prominent, yellowish-brown (10¥YR 5/6) mottles:
weak, fine, prismatie structure parting to moderate.
fine and medium. angular blocky: very firm; few
roots; neutral; gradual, wavy houndary.

B24g—26 to 82 inches, gray (10YR 5/1) clay; common, fine,
prominent, brown (10YR 4/8) mottles; weak, fine
and medium, prismatic structure parting to mod-
erate, fine and medium, angular blocky; very firm;
few roots; neutral; gradual, wavy boundary.

B25g—32 to 38 inches, gray (10YR 5/1) elay; many. fine
and medium, distinet, yellowish-brown (10YR 5/4)
mottles; weak, fine and medium, prismatie structure
parting to weak, fine and medivm, angular blocky:
very firm; continunous films oecurring as flows along
medinm, major, vertical cracks: few roots; mildly
alkaline ; clear, wavy boundary.

B31g—38 to 44 inches, gray (10YR 5/1) clay; many, medium
and fine, distinet, yellowlsh-brown (10YR 5/4) mot-
tles and few, fine, prominent, yellowish-red (BYR
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4/8) mottles; weak, medium, prismatie structure
parting te weak, fine and medium, subangulalr
bloeky; very firm; moderate continuous fllms oe-
curring as flows along major vertical cracks; few
roots; mildly alkaline; abrupt, wavy boundary.

B32g—44 to 60 inches, gray (10YR 6/1) silty clay; man?,
fine and medivm, distinet, brown (10YR 4/3) mo:z-
tles; weak, medium, prismatic structure parting to
weak, fine and medium, subangular blocky; very
firm ; moderate and thick continuous films oceurring
along major vertical cracks; few roots; mildly alka-
line; caleareous; abrupt, wavy boundary.

C1g—60 to 70 ineches, brown (10YR B5/8) silty clay; few,
medium, prominent, greenish-gray (6GY 6/1) mot-
tles and few, fine, faint, brown (10YR 4/3) mot-
tles; massive; extremely firm; no roots; mildly alka-
line ; caleareous.

Roselms Series

Profile description of nearly level Roselms clay, in a
cultivated field, sample number PT-20. Profile sampled
to aid in identification of Roselms soils. Sample data re-
turned are within the range defined for the Roselms
series, but the surface texture is clay rather than silty
clay loam or silt loam, as is typical in the county.

Ap—0 to 7 inches, dark grayish-brown (10YR 4/2) clay;
weak, fine and medium, granular structure; slightly
hard; common roots: medium acid; abrupt, smooth
houndary.

B21t—7 to 13 inches, grayish-brown (10YR §/2) clay; many,
medium, distinet, dark yellowish-brown (10YR 4/4)
mottles ; weak to moderate, fine and medium. angular
blocky ‘structure: very firm; thin patchy elay films
on vertical faces and along root channels; very firm;
few roots; strongly acid; clear. smooth boundary.

B22t—13 to 19 inches, grayish-brown (10YR 5/2) eclay;
many, medium, distinct, brown (10YR 4/3)  mot-
tles: weak, medinm, prismatic structure parting to
weak, fine and medium, subangular blocky; very
firm ; thin patchy clay films on all faces and along
root channels; few roots; slightly acid; gradual,
wavy boundary.

B23t—19 to 24 inches, dark grayish-brown (10YR 4/2) clay:
many, fine, distinet, dark yellowish-brown (10YR
4/4) mottles; weak, medinm, prismatic structure
parting to weak, fine and medium, angular blocky;
very firm: thin patehy clay films on all faeces and
along root channels; few roots; mildly alkaline:
abrupt, wavy boundary.

B3—24 to 30 inches, dark grayish-brown (10YR 4/2) clay:
many, fine, faint, dark yellowish-brown (10YR 4/4)
mottles; very weak, medium, prismatiec structure
grading to massive; very flrm; few roots; thin con-
tinuous clay films along root channelg and on verti-
eal faces; moderately alkaline; calcareous; gradual,
wavy houndary.

C—30 to 47 inches, dark-gray (10YR 4/1) eclay: many
medium, distinet, dark yellowish-brown (10YR 4/4)
mottles; massive; extremely firm; moderately atka-
line; caleareous.

General Nature of the County

This section provides general information about the
county. It discusses history, elimate and geology. Tt also
gives facts about tranmsportation and farming.

History

Putnam County was created and named for General
Rufus Putnam in 1820. but it was not officially organized
until 1834, The county was originally 24 miles square,
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or 576 square miles, but adjustments were made when
Auglaize and Allen Counties were created, and the
county now contains 486 square miles. Ottawa, the county
seat, 1s the largest town.

At first, farming developed slowly because methods had
to be devised for draining the extensive areas of wet, level
soils that covered much of the county. This area was a
part of the Black Swamp in the northwestern part of
Ohio. After the late 1800's, however, when the installa-
tion of drainage ditches and tile drains was started, farm-
ing developed rapidly. The clearing and draining of the
soils has continued to the present and now includes some
of the remaining woodland. The drained areas are used
mostl;»(fi for crops, and a large part of the county is cul-
tivated.

Climate *

Although Pandora is located in the southeas
of Putnam County, the weather data given in w
and| 11 |are representative of the entire county. The cli-
mate of this area is marked by large annual, daily, and
day-to-day ranges in temperature. Lake Trie lies about
50 miles to the northeast, but the presence of the lake has
little effect on the climate of Putnam County.

Summers are moderately warm and humid throughout
the county ; temperatures exceed 89° F. on an average of
17 days. Winters are reasonably cold and cloudy, and an
average of 5 days has subzero tetnperatures. Average
extreme annual ‘emperatures given in [table 10 |differ
from those In any month because the annual extremes
in temperature do net occur in the same month each year.

Precipitation in Putnam County varies widely from
year to vear, but it normally is abundant and well dis-

4 Prepared by Magviy B. MIucEr, elimafologist for Ohio, National
Weather Service, U.S. Department of Commerce.
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tributed throughout the year. Fall is the driest season.
Showers and thundershowers account for most of the
rainfall during the growing season. Thunderstorms occur
on about 40 days each year and are most frequent from
April through August. Heavy rains of 2.0, 2.6, 3.1, 3.6,
4.0, and 4.4 inches in 24 hours can be expected to occur
at least once in 2, 5, 10, 25, 50, and 100 years, respectively.
Sums of the values of the 12 one-year-in-10 columns in
table 10 do not cqual the annual values, because all dry
and wet months do not occur in the same year. During
any vear, snowfall is likely to fluctuate widely from the
monthly and annual averages.

Except for small grain and hay, crops generally are
planted from mid-April through mid-June. During a
10-year period, rainfall in excess of 1.2 inches per week
can be expected eight times in April, 11 times in May,
and 12 times in June. Rains of this magnitude delay field
operations and may cause soil loss because they occur dur-
ing the time of year when vegetative cover is most nearly
lacking.

Soil moisture goes through a seasonal cycle each year
that is almost independent of the amount of precipitation
received, It reaches its lowest point in October and is
replenished in winter and early in spring, when precipi-
tation exceeds water lost by evaporation. Since the water
needs of all crops reach a maximum in July and Aungust,
and rainfall is almost always insufficient to meet those
needs, the drying of all soils is progressive.

A drought may occur when evaporation greatly exceeds
precipitation for long periods. During 1929-68, extended
periods of moderate to extreme drought in the north-
western part of Ohio, as determined from the Palmer
Drought Severity Index, occurred during the growing
seasons of 1930, 1931, 1932, 1934, 1935, 1936, 1941, 1953,
1954, 1963, 1964, and 1965. The longest continuing period
of moderate to extreme drought in the northwestern part
of Ohio was 34 months (Qctober 1962-July 1865).

[TaBLE 10.Temperature and precipitation

[All data from Pandora; period of record, 1950-66]

Temperature Precipitation

One year in 10 will Average
Average | Average Average | Average have— number of
Month daily daily highest lowest Average days with

maximum | minimum total Average 1 inch

Less More snowfall OI MOoTe

than— than— of snow

°F. °F. °F, SR, In. In. n. TIn.

January._ ... _. 34 18 55 —4 2 74 0. 88 5. 06 7.3 3
February_______________.__ 37 20 58 0 2. 51 1. 01 4 31 6.8 2
45 27 68 7 3. 09 1. 30 5. 22 7.2 2
60 38 80 21 3.70 1. 83 5, 89 1.7 1
T2 48 ]7 32 3.06 1. 49 4, 89 0 0
32 b7 93 42 3. 22 1. 66 5. 01 0 0
84 61 93 48 3.50 2.22 4, 89 0 0
83 58 93 43 2, 49 1. 01 4. 27 0 0
77 52 @2 32 2.62 .93 4 69 0 0
Qetober_._________________. 66 41 83 23 2. 45 .48 5. 09 0 0
November_________________ 50 32 69 13 2, 67 1. 16 4, 43 4.1 2
December______________.__. 37 21 60 -1 2, 20 . 80 3.91 7.6 2
Year . . ... . . 60 39 96 —8 34. 25 25. 65 43. 50 4.7 12
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TaBLE 11.1—Probabilities of last freezing temperatures in spring and first in fall
[Based on data for the period 1950-68)

Dates for given probability and temperature

Probability
16° F.orlower | 20° F. or lower | 24° F. or lower | 28° F. or lower | 32° F. orlower
Spring:
lyearin 10laterthan_____ . ________________ March 31 April 13 April 18 May 1 May 22
2yearsin 10laterthan________________________ March 27 April 9 April 15 April 27 May 17
Syearsin 10laterthan. .. oo ooeoemeneae Mzarch 16 March 28 April 8 April 19 May 5
Fall:
1 year in 10 earlier than___._.. e November 15 | October 20 October 17 October 3 September 18
2 yearsin 10 earlierthan_ _____________________ November 19 | October 26 October 21 Octoher 7 September 21
5yearsin 10 earlierthan. __ .. ... __.___ November 27 | November 9 | October 30 Qetober 15 September 28

Generally, humidity rises and falls inversely with the
daily temperature and is lowest in summer and highest
in winter. For the year, relative humidity averages about
80 percent at 1 a.m. and 7 a.m., 60 percent 2t 1 p.m., and
70 percent at 7 p.m. During summer afternoons the rela-
tive humidity often ranges from 50 to 60 percent. (Cloudi-
ness 18 greatest in winter and least in summer. This sea-
sonal variation is most clearly illustrated by the percent-
age of possible sunshine, which is about 70 percent in
July and 35 percent in December and January. Damaging
winds of 35 to 85 miles per hour occur most often during
spring and summer. Since 1900, five tornadoes have been
reported in Putnam County.

Geology

The present landforms in the county are mainly the
result of glaciation during the Pleistocene epoch. This
glaciation occurred late in the Wisconsin age and ap-
parently was the last to deposit glacial materials in this
county. Radiocarbon dating of material from the north-
ern part of Ohio and Indiana indicates that the last
glacier receded from this area about 15,000 years ago (5).
For a time the glacier remained stationary near the
northern border of Ohio. The ice then acted as a dam, and
the melt waters formed shallow, large lakes that remained
for extended periods, until the present outlet to I.ake
Erie was reestablished.

Most of Putnam County was affected by at least two
glacial lakes. Lake Maumee, having several stages and
a high elevation of 800 feet above sea level, covered all
of the county except the Ft. Wayne ground moraine, which
is south of State Route No. 12 in the southeastern part
of the county. Lake Whittlesey, having an elevation of
about 738 feet above sea level, also covered part of the
county. Some prominent sandv and gravelly beach ridges
were left along the margins of these lakes (4). Several
of the more obvious beach ridges in Putnam County can
be observed along State Route No. 12 and from Leipsic
to the Hancock County line, along State Route No. 613,
and along County Road Y in the vieinity of Belmore.
The lake-laid sediment is underlain by glacial till that
has been reworked to varying degrees by water.

The bedrock underlyving the glacial till is limestone of

the Monroe Formation in all the county except the north-
west corner, where it is underlain by Devonian limestone
and shale. The depth to bedrock ranges from 2 feet or
less along Riley Creek south of Pandora to 80 feet or more
in other parts of the county.

Transportation

Early transportation was provided by the Miami-Erie
Canal, which was completed in 1843. This canal was op-
erated until the turn of the century but was profitable
only until the railroads were built. Most of the railroads
were built between 1850 and 1900, Operating today and
serving a number of the communities in the county are
lines of three railroads.

One Federal Highway, U.S. No. 224, is a major traffic
artery across the county. Several State highways, Ohio
Routes No. 12, 15, 115 and 613, extend across the county
and provide good traffic links between the communities
of the county. Most county and township roads are paved
with blacktop.

Farming

The total acreage of this county is 311,040 acres. In
1964, according to the T7.8. Census of Agriculture, 294,286
acres was in farms. For more than a decade, the number
of farms has been decreasing and the size of the average
farm has been increasing. Many farms have been com-
bined with other farms. In 1969 the farms numbered 1,975
and an average farm consisted of 154.9 acres. The general
trend has been toward a decrease in general farming and
raiging of livestock and an increase in production of cash-
grain crops. Farms having many acres of cash-grain crops
generally ecan be operated by one or two workers, because
heavy power equipment can be used on nearly all the soils.

Since 1959 the number of acres in eropland has increased
slightly, and the number of acres in permanent pasture
and woodland has decreased slightly. The acreage of soy-
beans and wheat has increased, but the acreage of corn,
oats, and barley has decreased. Except for poultry, the
number of livestock has decreased. Many farms have no
livestock. In 1969 the number of livestock on farms in the
county was as follows:



PUTNAM COUNTY, OHIQ

Kind of livestock: Number
Cattle and calves 20, 686
Hogs and pigs_ - ____ _— 57, 716
Sheep and lambs . . . 6,712
Chickens 571, 304
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Glossary

Aeration, soil, The exchange of air in the soil with air from the
atmosphere. The air in a well-aerated soil is similar to that
in the atmosphere, but that in a poorly aerated soil is con-
slderably higher in carbon and lower in oxygen.

Acidity. See Reaction.

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

Available water capacity (also termed available moisture eapacity).
The capacity of soils to hold water available for use by most
plants. It is commonly defined as the difference hetween the
amount of soil water at field eapacity and the amount at wilt-
ing point. It is commonly expressed as inches of water per
inch of soll. In this survey available water capacity is rated
as follows for a root zone restricted at a depth of 60 inches:
very low, less than 3 inches of water; low, 8 to 6 inches;
medium, 6 to 9 inches: high, 9 to 12 inches; and very high,
more than 12 inches.

Calearecus soil. A soil containing enough caleivm carbonate (often
with magnesium carbonate) to effervesce (fizz) visibly when
treated with cold, dilute hydrochlorie acid.
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Clay. As a soil separate, the mineral soil particles less than 0.002
millimeter in diameter. As a soil textural class, soil material
that is 40 percent or more clay, less than 45 percent sand, and
less than 40 percent silt.

Clay film. A thin coating of clay on the surface of a soil aggregate,
Synonyms: clay coat, clay skin,

Concretions, Graing, pellets, or nodules of various sizes, shapes,
and colors consisting of concentrations of compounds, or of
soil grains cemented together, The composition of some eon-
cretions is unlike that of the surrounding soil. Caleium ear-
bonate and iron oxide are examples of material eommonly
found in concretions.

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

Loose~Noncoherent when dry or moist; does not hold together
in a mass.

Friable—When moist, crushes easily under gentle pressure be-
tween thumb and forefinger and can be pressed together into
a lump.

Firm.—~When moist, erushes under moderate pressure between
thumb and forefinger, but resistance is distinctly noticeable,

Plastic.—When wet, readily deformed by moderate pressure but
can be pressed into a lump; will form a “wire” when rolled
between thumb and forefinger.

Sticky~—When wet, adheres to other material, gnd tends to
stretch somewhat and pull apart, rather than to pull free
from other material,

Hard—When dry, moderately resistant to pressure; can be
broken with difficulty between thumb and forefinger.

Soft.—When dry, breaks into powder or individual grains under
very slight pressure.

Cemented.—Hard and brittle; little affected by molstening.

Drainage class (natural). Refers to the conditions of frequency
and duration of periods of saturation or partial saturation
that existed during the development of the soil, as opposed to
altered drainage, which is commonly the result of artificial
drainage or irrigation but may be caused by the sudden deep-
ening of channels or the blocking of drainage ocutlets. Seven
different claszes of natural soll drainage are recognized.

Ezceessively drained soils are commonly very porous and rapidly
permeable and have a low water-holding capacity.

Somewhat excessively drained soils are also very permeable 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 uni-
form color in the A and upper B horizons and have mottling
in the lower B and the C horizons.

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

Poorly drained soils are wet for long periods and are light gray
and generally mottled from the surface downward, although
mottling may be absent or nearly s¢ in some soils.

Very poorly drained soils are wet nearly all the time, They have
a dark-gray or black surface layer and are gray or light
gray, with or without mottling, in the deeper parts of the

profile.

Flood plain. Nearly tevel land, consisting of stream sediment. that
borders a stream. It 1s subject to flooding unless protected
artificially.

Glacial lake (geology). An ancient lake, now dry or almost dry,
formed by a glacier. A glacial lake has fine debris on its floor
that was deposited by melt water.

Glacial til (geology). Unassorted, nonstratified glacial drift con-
sisting of clay, silt, sand, and boulders transporied and de-
posited by glacial ice.

Horizon, soil. A layer of soil, approximately parallel to the surface,
that has distinet characteristics produced by soil-forming
processes. These are the major horizons :

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

A horizon.—The mineral horizon at the surface or just below an
0O horizon. This horizon is the one in which living organisms
are most active and therefore is marked by the accumulation
of humus. The horizon may have lost one or more of soluble
salts, clay, and gesquioxides (iron and aluminum oxides).
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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 herizon. The B horizon also has distinetive
characteristics caused (1) by accumulation 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 horizons are usually called the solum,
or true sofl. If a soil lacks a B horizon, the A horizon alone
is the solum.

(¢ horizon.—The weathered rock material immediately beneath
the solum. In mest soils this material is presumed to be like
that from which the overlying horizons were formed. If the
material iz known to be different from that in the solum, a
Roman numeral precedes the letter C.

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

Iluviation. The accumnlation of material in a soil horizon through
the deposition of suspended material and organic matter re-
moved from the horizons above. Since part of the fine clay in
the B horizon (or subsoil) of many solls has moved into it
from the A horizon above, the B horizon is called an illuvial
horizon.

Infiltration. The downward entry of water into the surface of soil
or other material, as contrasted with percolation, whick is the
movement of water through soil layers or material.

Lacustrine deposit (geology). Material deposited in lake water and
exposed by lowering of the water level or elevation of the land.

Lake plain (geology). A plain formed where the braided courses
of glaeial streams carry rock flour, or finer material, far be-
yond the front of the glaciers and build flood plain deposits
or spread the finer material in lakes as extensive deltas and
bottom deposits. The lake plain forms where the rock flour is
deposited in lakes.

Lamelia. 8oil material in the form of a sheetlike layer.

Leaching. The removal of soluble materials from soils or other
material by percolating water,

Moraine, ground (geology). Glacial till somewhat beneath the
advancing ice and deposited from it during its disselutionm,
rather than aggregated in a thickened belt at the ice edge;
the deposit is relatively thin and characteristically forms an
undulating plain with gently sloping swells, sags, and closed
depressions.

Mottling, soil. Irregularly marked with spots of different colors
that vary in number and size. Mottling in soils usually indi-
cates poor aeration and laek of drainage. Descriptive terms
are as follows: Abundanece-—few, common, and many; size—
fine, medium, and coerse; and contrast—faint, distinct, and
promineni. The size measurements are these: jine, less than
5 millimeters (about 0.2 inch) in diameter along the greatest
dimension; mediym, ranging from 5 millimeters to 15 milli-
meters (about 0.2 to 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.

Munsell notation. A system for designating color by degrees of the
three simple variables—hue, value, and chroma. For example,
a notation of 10YR 6/4 is a color with a hue of 10YR, a value
of 6, and a chroma of 4,

Organic matter. A general term for plant and animal material in
or on the sofl, in all stages of decomposition., Readily decom-
posed organic matter is often distinguished from the more
stable forms that are past the stages of rapid decomposition.

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

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

Permeability. The quality that enables the soll to transmit water
or air. Terms used to describe permeability are as follows:
very slow, slow, moderately slow, moderate, moderately rapid,
rapid, and very rapid.

Profile, soil. A vertical section of the soil through all its horizens
and extending into the parent material.

Reaction. soil. The degree of acidity or alkalinity of a soil, ex-
pressed in pH values. A sofl that tests to pH 7.0 is precisely
neutral in reaction because it is neither acld nor alkaline. An
acid, or “sour,” soil is one that gives an acid reaction; an
alkaline soil is one that is alkaline in reaction. In words, the
degrees of acidity or alkalinity are expressed thus:
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pH H
Extremely acid-._ Below45 Neutral .. ___.__ 6.5 to7.8
Very strongly acid- 4.5to5.0 Mildly alkaline______ T4to7.8
Strongly acid_____ 51t0556 Moderately alkaline. 7.9to8.4
Medium acid...__ 5.6t06.0 Strongly alkaline.._. 85t09.0
Slightly aecid_.___._ 6.1te 65 Very strongly alka-
line oo 9.1 and
higher

Root zone, The part of the soil that is penetrated, or can be pene-
trated, by plant roots. In this survey, root zone classes in
inches are as follows: Shallow, more than 20 inches; moder-
ately deep, 20 to 40 inches; and deep, 40 to 60 inches.

Sand. Individual rock or mineral fragments in a soil that range
in diameter from 0.05 to 2.0 millimeters, Most sand grains
consist of quartz, but they may be of any mineral composition.
The textural class name of any soil that contains 85 percent

.. or more sand and not more than 10 percent clay.

Silt. Individual mineral particles in a soil that range in diameter
from the upper limit of clay (0.002 millimeter) to the lower
limit of very fine sand {0.05 millimeter). Soil of the silt tex-
tlllral class is 80 percent or more silt and less than 12 percent
clay.

Selum. 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. Generally, the
characteristies of the material in these horizons are unlike
those of the underlying material, The living roots and other
plant and animal life charaeteristic of the soll are largely
confined to the solum.

Stratified. Composed, or arranged in strata, or layers, such as
stratified alluvium. The term is confined to the geological
material. Layers in soils that result from the processes of soil
formation are called horizons ; those inherited from the parent
material are called strata.

Structure, soil. The arrangement of primary soil particles into
compound particles or clusters that are separated from ad-
joining aggregates and have properties unlike those of an
equal mass of unaggregated primary soil particles. The prin-
cipal forms of soil structure are-—platy (laminated), prismatic
{vertical axls of aggregates longer than horizontal), columnar
{prisms with rounded tops), blocky (angular or subangular},
and gronular, Structureless soils are either single grain (each
grain by itself, as in dune sand) or 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 thickness. The
plowed layer.

Terrace (geological). An old alluvial plain, ordinarily flat or undu-
lating, bordering a river, lake, or the sea. Stream terraces are
frequently called second bottoms, as contrasted to flood plains,
and are seldom subject to overflow. Marine terraces were de-
posited by the sea and are generally wide.

Texture, soil. The relative proportions of sand, silt, and eclay
particles in a mass of soil, The basic textural classes, in order
of increasing proportion of fine particles, are sand, loamy sand,
sandy loam, loam, silt loam, silt, sandy clay loam, clay loam,
gilty clay loam, sandy clay, silty cley, and cley. The sand,
loamy sand, and sandy loam classes may be further divided
by specifying “coarse,” “fine,” or “very fine.”

Tilth, seil, The condition of the so0il in relation to the growth of
plants, especially soil structure. Good tilth refers to the friable
state and is associated with noncapillary porogity and stable,
granular structure. A soil in poor tilth is nonfriable, hard,
nonaggregated, and difficult to till.

Topseil. A presumed fertile soil or soil material, or one that re-
sponds to fertilization, ordinarily rich in organic matter, used
to topdress roadbanks, lawns, and gardens.

Yariant, soil. A soil having properties sufficiently different from
those of other known soils to suggest establishing a new sofl
serieg, but a soil of such limited known area that creation of
a new series is not believed to be justified.

Water table. The highest part of the soil 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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Arkport loamy fine sand, 2 to 6 percent slopes
Belmore sandy loam, 2 to 6 perceut slopes
0 to 2 percent slopes
2 to 6 percent slopes
to 12 percent slopes
Blount loam, O to 2 percent slopes
filount silt loam, O to 2 percent slopes
Blount silt loam, 2 to 6 percent slopes
Blount-Del Rey silt loams, 1 to 6 percent slopes
Bono silty clay
Broughton silty
Broughton clay,
Broughton clay,
Broughton clay,
Broughton clay,

Belmore loam,
Belmore loam,
Bielmore loan,

fulton silty clay
Genesee silt loam
Oravel piltse-co ot e —————
Haney sandy loam, 2 to 6 percent slopes

Haney loam, O to 2 percent slopeS-——-m-meccemmmm e
Haney loam, 2 to 6 percent SLopPeS=—mmrmeom oo s o e e
Husking fine sandy loam, O to 2 percent slopeS---ceceocoomcmommcceaes
haskins fine sandy loam, 2 to 6 percent SlOPeS-—--mcm oo mmccemmco s
Haskins loam, O to 2 percent SlOpPeS-=---m o m e e
Honsking loam, 2 to ¢ percent siopes
Hoytville silty clay loam
Hoytville clay
Kibbie loam, O to 2 percent slopes
Kibhie silt loam, O to 2 percent slopes
Kibbie-Del Rey silt loams, 1 to 6 percent slopes
Latty silty clay loam
Llhy QLY e e m e e e et e e e e e e
Lenawee silt loam
Lenawee silty clay loam
511ty clay loam, 2 to 6 percent slopes

Lucas

Estimated yields, table 1, page 1h4.

Wildlife habitat and kinds of wildlife,
table 2, page 18,

Engineering and soils, tables 3, 4, and 5,
pages 22 through 49.
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Capability

clay loam, 2 to 6 percent slopes
2 to 6 perceunt slopes, moderately eroded
6 to 12 percent slopes, moderately eroded
12 to 18 percent slopes, moderately eroded
18 to 25 percent slopes, severely eroded
Clay Pl emmm e e r e e e e e e e e e
COIWOOA L0AM = m o m e e e e e e e e e e e e e o
Cut and £ill land
Defiance silty clay loam
el Rey loam, O to 2 percent slopes
el Rey silt loam, O to 2 percent slopes
Del Rey silt loam, 2 to 6 percent slopes
Del Rey-Fulton silt loams, 1 to 6 percent slopes
Digby loam, O to 2 percent slopes
Digby loam, 2 to

O percent SlOPES-cecmmmm e e
Dighy loam, moderately shallow variant, O to 2 percent slopes
fulton loam, O to 2 percent slopes
ffulton 8ilty clay loam, O to 2 percent SloOpeS-—cmm oo cammmm e
Fulton silty clay loam, 2 to 6 percent S1OpPeS=s—e-mmooomomomccmcoaee oo
loam, gravelly substratum, O to 2 percent slopes

unit
Symbol Page
IIe-?2 9
Ile-1 9
ITle-1 9
ITe-1 9
IIle-1 11
TTw-U 10
TTw-k 10
TTw-4 10
TTw-4 10
ITIw-2 11
IITe-2 11
IiIe-2 11
IVe-1 12
Vie-1 12
VIie-1 12
IIw-5 10
IITw-3 11
Iiw-2 10
IIw-2 10
IIw-2 10
ITw-2 10
IIw-2 10
ITIw-2 10
ITw-2 10
IITw-1 11
IiTw-1 11
ITIw-1 11
IITw-1 11
I-1 9
ITe-1 9
I-2 9
Tle-1 9
ITw-2 10
IIw-2 10
ITw-2 10
IIw-2 10
TTw-6 10
ITw-6 10
ITw-2 10
IIw-2 10
Iiw-2 10
I1Iw-2 11
I1Iw-2 11
ITw-5 10
ITw-5 10
IlTe-2 11

Map
symbol

LwC

LwD2

Md
Me
Mf
Mg
MrB
NaA
NaB
NpA
NpB
NtA
OkB
OtB
Pa
Pa
Pm
Qu
RmA
RmB

RmC2

RnA
RnB
RoA
RoB
RsA
RsB
SaB
ScB

SeC2
Sch2

SdA
3dB
SfB

sfc2

Sh
Sk
So
TdA
To
Tt
TuB
TwB
Ur
VaB
Wa

Wt
W

Lucas silty clay loam, 6 to 12 percent slopes, moderately eroded
Lucas silty clay loam, 12 to 18 percent slopes, moderately eroded
Mermill loam
Mermill silty clay loam
Millgrove loam
Millgrove silty clay loam
Morley silt loam, 2 to 6 percent slopes
loam, O to 2 percent slopes
6 percent slopes
0 to 2 percent slopes
2 to 6 percent slopes
loam, O to 2 percent slopes
Ottokee loamy fine sand, 1 to 6 percent slopes
Ottokee-Tuscola complex, 2 to 6 percent slopes
Paulding silty clay loam
C LBy e m e e e e
Pewamo silty clay loam

Nappanee
Nappanee
Nappanee
Nappanee
Nappanee

Paulding

Quarries

Rawson loam, O to 2 percent slopes
Rawson loam, 2 to 6 percent slopes
Rawson loam, & to 12 percent slopes, moderately eroded
Rimer loamy fine sand, O to 2 percent slopes
Rimer loamy fine sand, 2 to 6 percent slopes

icam, 2 to
s1lt loam,
silt loam,
silty clay

Roselms silt loam,
Roselms silt loam,
Roselms silty clay
Roselms silty clay

0O to 2 percent slopes
2 to 6 percent slopes
loam, O to 2 percent slopes
loam, 2 to 6 percent slopes
St. Clair loam, 2 to 6 percent slopes
St. Clair silt loam, 2 to 6 percent slopes
St. Clair silt loam, 6 to 12 percent slopes, moderately eroded
St. Clair silt loam, 12 to 18 percent slopes, moderately eroded
Seward loamy fine sand, O to 2 percent slopes
Seward loamy fine sand, 2 to 6 percent slopes
Shinrock silt loam, 2 to 6 percent slopes
Shinrock silt loam, 6 to 12 percent slopes, moderately eroded
Shoals silt loam
Shoals silt loam, moderately shallow variant
Sloan silty clay loam
Tedrow loamy fine sand, O to 3 perceut slopes
Toledo silty clay loam
Toledo silty clay
Tuscola loam, 2 to 6 percent slopes
Tuscola-Shinrock complex, 2 to 6 percent slopes
Urban land
Vaughnsville loam, 2 to 6 percent slopes
Wabasha silty clay
Wabasha silty clay loam, moderately shallow variant
Wauseon fine sandy loam
Willette muck

Specified land uses, table 6,
page 52.

Acreage and extent, table 7,
page 64,

Laboratory analyses, table 9, page 106.

Mapping unit

In referring to a capability unit, read the introduction to the section it ia
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Capability
unit

Symbol Pape

VIe-1 12
VIe-1l 1e
ITw-5 10
ITw-5 10
ITw-5 10
IIw-5 10
I1le-2 1L
IITw-1 11
ITTw-1 11
IITw-1 11
IITw-1 11
ITIw-1 11
IIIs-1 12
IIIs-1 12
IITIw~2 11
ITTw-2 11
IIw-5 10
I-2 9
ITe-1 9
IITe~1 11
IIw-3 10
TIw~3 10
IITw-1 11
IIIw-1 1
IITw-1 11
ITTw-1 11
IITe-2 11
ITIe-2 11
IVe-~1 12
VIe-1 12
IIe-2 9
ITe-2 9
ITe-3 9
ITie-2 11
ITw-1 9
ITw-1 9
I1Iw-3 11
IIw-3 10
IIIw-2 11
ITiw-2 11
ITe~1 9
ITe-1 9
IIw-2 10
ITTw~3 11
IIIw-3 11
IIw-5 10
IITw-k4 12
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1-800-457-3642 or by e-mail at ServiceDesk-FTC @ftc.usda.gov. For assistance
with publications that include maps, graphs, or similar forms of information, you
may also wish to contact our State or local office. You can locate the correct office
and phone number at http://offices.sc.egov.usda.gov/locator/app.
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