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District.

Major fieldwork for this soil survey was done in the period 1964-68. Soil names and
descriptions were approved in 1971. Unless otherwise indicated, statements in the publi-
cation refer to conditions in the county in 1968. This survey was made cooperatively
by the Soil Conservation Service, the Ohio Department of Natural Resources, Division
of Lands and Soil, and the Ohio Agricultural Research and Development Center. It is
part of the technical assistance furnished to the Putnam Soil and Water Conservation

Copies of the soil map in this publication can be made by commercial photographers,
or they can be purchased on individual order from the Cartographic Division, Soil Con-
servation Service, United States Department of Agriculture, Washington, D.C. 20250.

HOW TO USE THIS SOIL SURVEY

HIS SOIL SURVEY contains infor-

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

Locating Soils

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

heets.

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.”

Game 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 soil 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
¥mperties, and information about soil

eatures that affect engineering practices.

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

Newcomers in Putnam County may be
especially interested in the section “Gen-
eral Soil Map,” where broad patterns of
soils 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.8. Government Printing Office
Washington, D.C, 20402
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Figure 1—Location of Putnam Counnty in Ohio.

PUTNA.M 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 Iacustrine sediment, and in deposits on old beach
ridges. These areas were covered by lake water shortly

after the ﬁlla,cier 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 glacial 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
goil 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 hug not. They
observed the stespness, length, and shape of slores, the
size and s of streams, the kinds of native plants or
crops, the kinds of rock, and many facts about the soils.
They dug many holes to expose soil profiles. A profile is
the sequence of natural layers, or horizons, in a soil; it
extends from the surface down into the parent material
that has not been changed much by leaching or by the
setion 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 & local survey.

Soils that have Eroﬁl almost alike make up a soil
series. Except 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
Paulding, 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 goil series is divided into phases. The name
of a soil phase indicates a feature that affects manage-

1
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ment. For examgle, 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 photograj)hs. These pho-
tographs show woodlands, buildings, field borders, trees,
and other details that help in drawing boundaries aceu-
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 sich »
map all the small, scattered bits of soil of some kind that
have been seen within an ares that is dominantly of a
recognized soil phase.

Some mapgmg units are made up of soils of different
series, or of different phases within one series. One such
kind of mapping unit is shown on the soil map of Putnam
County—the o1l complex.

A s0il complex consists of areas of two or more soils,
so intricately mixed or so small in size that they cannot
be shown separately on the soil map. Each area of a
complex contains some of each of the two or more domi-
nant soils, and thilfa,ttem 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.

In 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 soil 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 descrip-
tive names. %rbm land is » land type in this county.

‘While a soil survey is in progress, goil 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 1pmct:ices 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
cove for structures. They relate this behavior to prop-
erties of the soils. For example, they observe that filter
fields for onsite disposal of sewage fail on a given kind
of so0il; and the ate this to the slow permeability of
the soil or a high water table, They see that streets, road
pavements, and foundations for houses are eracked on a
named kind of soil and they 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 benchkmark, soils in a survey ares, 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

‘want 8 general i

sccording 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 landscape that has a distinctive propor-
tional pattern of soils. It normally consists of one or more
major soils and at least one minor soil, and it is named
for the major soils. The soils in one association may occur
in another, but in a different pattern.

A map showmg soil associations is useful to people who

1 ea of the soils in a county, who want to
comfmre 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 & watershed, & wooded tract, or a wildlife area, or in
planning engineering works, recreational facilities, and
community developments. It is not a suitable map for
Flar_imn the management of a farm or field, or for se-

ecting the exaot location of a road, building, or similar

structure, because the soils in any one association ordinar-
ily differ in slope, deis%)th, stoniness, drainage, and other
characteristics that affect their management.

Soil associations and delineations on the general soil
map in this soil survey do not fully a 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.

Thess 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 followi
pages. The terms for texture used in the title for severa
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 layer.

Soils of the Lake Plain

The associations in this gro:lp are in broad areas below
the elevation of the postglacial stages of Lake Erie. The
soils generally are near 37 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

Vergopoorly drained clays and somewhat {aoorly drained
&ilt loams and silty clay loams; formed in lacustrine sedi-

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 28 percent of the’county.
Paulding soils make up about 80 pe of this asso-
ciation, Roselms soils 16 percent, and minor soils the re-
main%]nﬁ; percent. .
Paulding soils are clayey and very %o'horly 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 ut:dgnntly sloping, and are on slight rises.
They are satur: with water in winter and in spring,
but they generally are not subject to ponding. .
The minor soals 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. . .
is association is used primarily for grain farming.
Very little of it is ased for woodland or pasture. Wetness
is the major concern in management. Although tile drain-
age is widely used, the Panlding and Roselms soils can-
not be drained well by it, because they are clayey, struc-
ture is poorly developed, and permeability is very slow.
A gystem 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 y is difficult use their clayey surface.
layer e 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 ﬁnemlly 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%’lis are very slow permeability and a seasonal high water
table.

2. Hoylville-Nappanee associalion

Very p drained clays and silty clay loams and some-
what drained loams and silty clay loams;
f in, wave-modified glacial till :

This association occu;ﬁﬁS much of the southern part of
the county, except for Riley Township. It also is exten-
sive in the northeastern part of the county. The soils gen-
erally are nearly level. In a few areas, gently slop;l;:g
soils are on slight rises, but these areas are small af
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 abhout 87 percent of this asso-
ciation, Nappanee soils 11 percent, and minor soils the
remaining 2 percent.

Hoytville soils are nearly level, are very poorli
drained, and occur on broad flats. They are deep and dar
colored. They commonly are saturated with water in
winter and in spring and are subjeet 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

generslly they are not subject to pe ndinE. : _
_-The minor soils are the St. Bolair, igby, Haskins,
Mermill, and other similar loamy soils. 8t. Clair sofls are
the most extensive of theee soils. They are mederstely
well drained and gently sloping to moderately steep, and
l:hg&il;e on valley sides adjacent to streams.
association is used primarily for gr:
Very little of it is used for woodland or for permanent
asture. Wetness is the major concern in management.
oytville soils drain well with tile, but Nappanee soils
do not. St. Clair soils do not need artificial dp i but
they are more subject to erosion 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. Na;l_;trpa.-
nee and 8t. Clair soils commonly are subject to surface

in farming.

cr uﬂt{ng ng. .

Stow and very slow permeability and a seasonal hl;ih

water table are limitations to many nonfarm uses of the

Hoytville and Nappanee soils.

3. ' Latiy-Nappanee association

Very poorly drained clays and somewhat poorly drained

silt and silty clay ; formed in mm sodi-

H'I‘l;is_-asaﬁciation is in qmysitim,l areas between the
oytville-Nappanee sssociation Paglding-Ros-

elma aasociau}:m,. The soils generally are nearly level. In

a few areas gently sloping soils are on slight rises, but
these nrmmsmaﬂy_p_ﬁwid:(llymtergitln'._.
sloping soils.are on vailey sides adjacent to streams. This

association oecupies about 9 percent of the county.
Latty soils m&e up about 80 percent of the associstion,
Nappanee soils 5 percent, and minor soils the remaining

Iu-l_zl'eent. _—

Latty soils are nearly level, are very poorly .deained,
and occur on broad ﬂngs. They commonl amyaa_t.urabed
mthdjngwster in winter and in spring are subject to
ponding,

Na soils are nearly level to ﬁenﬁ.ly sloping and
are somewhat Yoorly drained. They lie on slight rises,
'al.‘ligmmp_nypwe?the u:zaurrounng Latty noi%la;

y are lighter co Latty so appanee 80
are saturated with water in winter and inpspr'ing, but
they generally are not subject to ponding.

‘he minor.aoils.are the moderately well drained St.
Clair soils an valley sides adjacent to streams, the some-
what poorly drained Haskins and Digby soils, the very
poorly <lira.med @li(:rmﬁl and Millgrove soils, and other

ilar loamy so

The association is used primarily for grain farming.
Very little of it is used for .woodln{:td or gr. psrmanent
pasture. Wetness is the major concern in management,
and crops grown on the Latty and Nappanee som' .show
& moderate response to tiling. Even where the seils 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 artificial drainage. but they are more subject to ero-
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gion than the major soils in this association. Maintaining
favorable tilth is generally diffieult on Latty soils, espe-
cially if the soils are worked when wet. Nappanee and
St. (ghn' soils commonly form a surface crust.
Limitations to many nonfarm uses of the dominant

::ills are very slow permeability and a seasonal high water
0.

4. Hoytville-Haskins-Nappanee association

Very poorly drained clays and silty clay loams and some-
what poorly drained loams that formed in wove-modi-
fied glacial till, and somewhat poorly drained fine sandy

ame and loams that formed partly in loamy material
ag partly in underlying lacustrine sediments or glacial
2

This association is in a 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, Hasling 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 waler-worked gla-
cial till. They commonly are saturated with water in
winter and in spring are subject to ponding. Hoyt-
ville soils have & 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
riges, 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 (Fmd-
ing. They have a low content of organic matter, and they
are lighter colored than Hoytville soils.

Napganee soils are nearly level to gentl slopingh:re
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 soils,
- The minor soils are the St. Clair, Mermill, Millgrove,
Digby, Rimer, Seward and other similar loamy sotls,
This association is used primarily for grain farming.
Wetness is the major concern in management. Crops
grown on Hoytville soils respond well to tile drains,
Crops on Haskins soils also respond well to tiling if the
tiles are placed on or sbove the underly:

clayely layer.
Because of the surface-water difficulty on Hoytville soils,

a of surface drains to supplement the tile system
ismcial. ‘When adequately ggsjned, this’ assocs{uion
is well suited to most crope that are common to the aven.

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

5. Toledo-Fulton association

Very poorly drained silty olay loams and silty clays and

mme'afkat oorly drained loams and silty clay%awu;

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 in the

northern part of the county. The soils are nearly level
to gently sloping. This aseociation occupies abeut 8 per-
cent of the county. ' :

. Toledo soils make up about 63 percent of the associa-
tion, Fulton soils 81 percent, and minor soils the remain-
mﬁ‘ﬁ percent, :

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

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

Hie minor soils are the Lucas, Willette, Mermill, Mill-
grove, and other similar soils. Lucas soiia, the most ex-
tenm_ﬁve,slare_ mocti;arat:‘liv 1:;111 drained, ﬁnd th;g' oaémr on
gently- moderately steep valley sides adjacent
to streams. ﬁm in this association is an };rea of Wlﬂlette
muck that is south of Miller City near the headwaters of
South Powell Creek. This area occurs as one continuous
level de n, and the muek is underlain by lacustrine
clag. Willette soils are black and very poorly drained,
and they comunonly are ponded in wet weather. Adequate
drainage is difficult to establish because of the difficulty
in g;mding a suitable tile outlet. This soil is alse subject
to burning ‘and soil blowing. If the so0il is-adequately
drainad, it isugghly productive. Although this
soil‘has been used for truck farming in the past, it is now
used for cash- farming common to the ares.

Grain farming is the dominant type of farm manage-

illette

ment. Little of the ac is ma for woodland or
for: permanent pasture. Wetness is major:concern in
management. Crops grown on Toledo soils respond mod-
eratsly well to tile drainage. Crops on Fulton soils re-

spond less well to tile drainage. use of the surface
water on Toledo soils, a gystem of surface drains to sup-
g(l)ement the tile drainnge gystem is beneficial. Lueas soils
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 commonly form a surface crust.
Limitations to many nonfarm uses of the dominant
goils are slow permeability and a seasonal high water
table. , _
6. Lenawee-Del Rey associalion
Very peorly drained silt loams and silty clay loams and
somewhat poorly drained loams and silt loams; formed
in stratifled lacustrine sediments

. This. association i8 in much of .the southern half of
Blanchard Township and in the part of Riley Township
that is nbrth of State Route No. 12. The soils are nearly
level: to gently sloping. This association occupiés about 6
percent of the county. '

- Lenawee soils make up about 62 percent of the aseo-
ciastion, Del Rey soils 25 percent, and minor soils the re-
maining 18 percent. - o '

Lenawee g0ils are nearly level and are on flats and near
some of the drainageways. They are deep, dark colored,

-and very poorly drsined. 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 is high
in Lenawee soils.

Del Rey soils are nearly level to gently sloping. They
occur on slight risee. 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, Digby, Millgrove. and other similar soils.

This association is used primarily for cash-grain farm-
ing. Very little of it ir managed for woodland or for
permanent pasture. Wetness is the primary concern in
management. Crops grown on Lenawee soils respond well
to tile drai and on Del Rey soils they respond less
well. Because the surface water ponds on awee 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-
gion than the Lenawes or Del Rey soils. Maintaining
favorable tilth on Lenawee soils is generally not difficult,
but it can become dificult 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 s&cialized crops of sughr 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 & 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 cu{xgram. 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 wery poorly

drained 8ilty clay looms and silty clays; formed mai

in laoustrine sediments ' cloys; formed mainly
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 Fawerns on the landscape. Somewhat less exten-
sive nearly level soils are in numerous small depressions,
many of which are ponded in wet seasons. This associa-
tion oocupies about 8 percent of the oount{. :

Del Rey and Fulton soils are in a complex that makes
up about 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 nea_rlg 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
severs 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. .

Ithough this association is managed primarily for
grain farming, a considerable amount of acreage is
planted to tomatoes, sugar beets, and cucumbers. Wetness
18 the major concern in mana, t. Toledo soils are
suited to tile drl:gé:ﬁe, but in this sssociation tile drains
are not easily od, because of the complicated soil
pattern and the numerous depressions that are highly
samentlnto puking and o whic Sl mus s plael
leaply. L eveling is uently desirable; neverthe-
1988;11{ may only provide limited benefit. The Del Rey
and Fulton soils have a clayey_subeocil below the plow
layer, and if these soils are scalped to fill in the lower
lying Toledo soils, th§~ heavier, less desirable subsoil is
exposed for farming. Favorable tilth is dificult to main-
tain in Toledo soils, especially if they are worked when
wet. '

A sepsonal high water table inthe dominant soils is a
limitation to many nonfarm uses.

8. Kibble-Del Rey-Toledo assoclation

Somewhat poorly drained silt loams and very poorly
drainéd sllty olay loams and sil ; m&% -
ﬁsdlam#eudimm ty claye; 1 :

This association is in a hummocky, somewhat elevated
area in the eastern part of the county. The most extensive
soils are nearly level to gently ﬂw are inter-
mingled in intricate patterns on the pe. Somewhat
less extensive soils are nearly level and are in numerous
emall giegr‘:‘gmons that are ponded in most places in wet
seasons. This association occupies about 2 percent of the

county. ‘

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

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

‘Toledo soils are nearly level and are in low, depres-
sionsl areas that are flanked by the Kibbie and Del Re
soils in sdjacent higher areas. Toledo soils are dark eof-r
' ery poorly drained. They are subject to
oledo soils have a high conteit of or-

ored and are ve
severe ponding.

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

This association is managed primarily for grain farm-
ing, but a coneiderable amount of acreage is planted to
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tomatoes, sugar beets, and cucumbers. 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
& great amount of deep cuﬁg; therefore, it is very diffi-
cult to attain both d _grade on tile lines. There
are sls:l) nmzlr:hm ‘h ! l(clas.l thnit: are hlghlcgﬂ susceptible
to ponding. ough land leve commonly is desir-
able, it ;:%mcun to put into m;nt%ce because of the re-
lief. The sizable cuts requi
subsoil for farming. L

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

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
gent—lly sloping. They have a clayey subseil and are very
poorly drained #nd somewhat poorly drained. They gen-
erally are artifieinlly drained, and they are mtenalvﬂa’lg
farmed, mainly for cash grain. The association in
group occupies about 3 percent of the county.

9. Pewamo-Blouni association

Very poorly drained silty o
f&zm-lydmimdlaamaaﬂdﬁt

expose the less desirable

; formed in glacial

In this association are mainly nearly level to gently Ti

sloping soils on till plains in the extreme soutk

part of the county, generally south of State Route No.
12. This association occupies about 3 percent of the
county. "

_ Pewamo soils make up sbout 75 percent of the asaocia-
tion, Blount soils 20 percent, and minor soils the remain-
3 percent. S

ewamo soile 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 apring and are subject
to ponding. They have a high content of organic matter.
lount soils are nearly level to f:mtly sloping and are
on aliﬁht rises. T-hmoare lighter colored than the Pewamo
soils.. Blount soils are commonly saturated with water
in winter and in spring, but generally are not sub-
ject to ponding. The minor soils are mainly the med-
erately well drained, gently sloping Morley soils on the
gides of valleys adjacent to streamns, the somewhm;foorly
ﬁinedﬂfaakins soils, and the very poorly drained Mer-
80 .
This association is used primarily for
Very little of it is used for woodland or for permaneni
pasture. Wetness is the major concern in mansgemens
Crops grown on Pewamo soils res%)ond 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.

or Iacustrine material. Flask

Slow to very slow permeability and a seasoral higlh
witer table are limitstions to use of the dominant soils
for many nonfarm purposes.

Seils of the Beach Ridges and Stream Terraces

The one association in this group is on slight rises,

m and knolls thmﬂglhont'mnch of the sounty. The

oily are loamy, are nearly level to gently sloping, and
most of them gre mmewhl:g?mﬂy drﬁgnedyor :3'1;13 poorly
drained. They are artifiei ralf drained and are infensively
farmed. These soils generally are more easgily cultivated
and more eastly kept in tilth than moet of the other
soils in the county. The association in this group occupies
aboit 10 percent of the county. -
10. Hagkins-Mermill-Millgrove association
Somewhat poorly drained sandy loams and loams
‘ormed pa':ilg in loawsy material and partly in
. This association has many different kinds of soil, and
it is _on,_;_ggdﬁs and stream terraces. It occupies wbout 10
pesoemt of the county. . )
tipg soils make up about 80 of the associa-
rmill soils 18. percent, Lme soils 16 per-
cent, and minor soils the ngo% percent.
Isakins soils are nearly level to gently sloping, are
somewhat ﬁn-]i drained, and oecur on shi rises,
mﬂ? and knolls, They formed gurtly in loamy outwash
rial and partly in the underzh y clayey glacial till
askcivis soils eommonly are satu-
rated with water in winter and mmhub they gen-
g;zllxim not subject to ponding. They have & low con-
ol organic matier. R
- Mermill soils are nearly level, dark colored, and very
myd_mned, and they occur in areas near the base of
_ridges. They formed partly in loamy outwash
material and partly in the underlying clayey glacial till
or lacustrine msterial. 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
comfent of organic matter. A ;
-Millgrove, soils are in positiens similar to those of the
M:lrm' soﬂs.é.ike M:dnfn.ﬂl soif]s, th&y_ “f ‘dark colored
and very poorly.drained. They formed in loamy outwash
mﬁm m\overlim fine gravel and sand. Millgrove
soils commonly are saturated with water in winter and

in spring, and some aress are subject to ponding. They
have & high content of organic mefter. .
The or soils are the somewhat -poorly drained

Digby, Tedrow, and Rimer soils; the well-drainegd ‘Bel-
mote and : Arkport soils; the moderately well ‘drained
Ottokes, Fianey, Seward, Rawson, and Vau%naville soils;
and the very poorly drained Colwood and ‘Wauseon soils.

Although this association is dominated by grein farm-
ing, many of the soils in it are well suited to special-crops

ol - truck - fa . The Hagking, Mermill," Millgrove,
Colwoodd, Dighy, Rimer, Tedrow, and ‘Wauseon soils need
jcial 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,
Haney, rt, 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
growing 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 adjacernt
and parallel to the larger streams that flow thro the
county. The soils are loamy and clayey, and most of them
are very poorly drained or somewhat poorly drained.
Flooding 18 a hazard, and these soils eral{y are not
farmed so intensively as the other soils in the county.
Some areas of w and pasture are in these asso-
ciations. The associations in tgm group occupy shout 4
percent of the county. _

11. Sloan-Shoals-Genesee association -
Very poorly drained silty c loams and somewhat
poorly drained and well- m &ilt loams; formed in
stratified alluvium '

In this association are nearly level soils on flood plains
adjacent to streams. This association occupies about 8
percent of the county.

Sloan soils make up about 55 percent of the association,
Shoals soils 20 percent, (Fenesee soils 15 percent, and
minor soils the remaining 10 percent. :

Sloan soils nonly 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 2
P celn sotls ave umeredly on lightl o

‘ are generally in sli hi, itions
on the flood plains than Slf)an goi TY] .%hr:rmwhat
goorlfr drained and are lighter colored than Sloan seils.

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.

Geneses 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, Haakins, Haney, and other similar soils occar
to a small extent in this association. | '

Susceptibility to flooding is & limitation to use of these
soils for farming, especielly in winter and in spring.
Consequently, winter and early spring crops generally are
not grown in this agsociation 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 & concern on the Sloan and
Shoals soils and artificial drainage is needed, but ade-
quate tile outlets are difficnlt 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. e

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

12. 'Wabasha-Defiance association
Véry poorly drained silty clays and somewhat poorly
dfmd silty clay loams; formed in stratified alluwvium
wdh this ttssocath'ltrI':l_:o';J:;1 areAnealrly MB_ wils_ on flood roek,
jacent to the Little Auglaize River, Jenmings-Ures
North and ‘South Powell Creeks, and- their tributaries.
This association occupies about 1 percent of the county.
Wabashs soils make up about m‘fement of the asso-
cistion, Defisnes soils 12 percent, minor soils the re-
maining 16 percent. . o
‘Wabasha soils are dark colored, have a content of
orgsnic ‘matter, and are very poorly drained. They com-
monly are saturated with water in winter and spring.
Defiance goils are lighter colored than Wabasha soils
and are not so high in natural fertility as those soils.
FPhey are somewhat poorly drained and are eaturated
with: water in winter and sﬁnng R
- The ‘minor soils:are the Haskins, Haney, Kibbie, and
other loamy seils in small areas. - - '
Susceptibility to flooding is the major limitation to use
of theaecgoila for {armmg’ ; espe fmwmte_ r and in
ing. uently, winter and early sp crops gen-
mmn;tqgmﬁ_-pon these soils. Wpeﬁn;gs alsof:na
limitation, and artificial drainage is needed, but adequate
tile ontlets commonly are difficult to establish becanse the
soils, lack sufficient elevation above the nearby streams.
Maintsining favorable tilth is a common difficulty on
Wg&n&l soils and is more difficult if the soils are worked
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 managem
explains the. grouping of soils info capability nnits, an
suggests Use of the soils in the ca; r nnits for row
crops, hay and pasture, and woodland. Also mentioned
are orop yields, irrigation, and specialized crops. In addi-
tion, use of soily as woodland, for wildlife, and_ for engi-
neering. purposes s axflaine(i. This section ends with a
discussion of the use of soils for town and.ceuntry plan-
General Management for Farming

The soils in Putnam County differ widely.in their use
and management neéds, but some mm ment needs are
common to all 90ils or to large groups of soils. -

Two levels of management, improved and mtmsm
are defined in this management section, and  estimate

lds of the main crops are given “for each of the two
levels. Tri the capability unit descriptions, however, inten-

give miafmgement is stressed. Crops n on most of the
soils in the county generally respond well if the soils are
inteneively ma ﬁ" o e m

Capability grouping shews, in & general way, the suit-

ability of soils for most kinds of field erops. The soils are
grouped according to their hmitations 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 sccount major and generally expensive land-
forming that would change slope, depth, or other charac-
teristics: of the soila; does not take into consideration
gossible, but unlikely, major reclamation o&ro]'scts; and

oes not sppii_vi' to horticultural crops or other crops re-

mans,

quiring s ﬁme&t o .

Those familiar with the capability classification can
infer from it much about the behavior of soils when used
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 umit.
These are discussed in the following paragraphs.

CapariuaTy Crasses, the broadest groups are designated
by Roman numerals T through VIII. 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 IV soils have very severe limitations that re-
duce the choice of Elants, require very careful
management, or both.

Clase V soils are not likely to erode but have other
limitations, impractical to remove, that limit
their use lar%;aly to 1gasl;ure, range, woodland,
or wildlife habitat. (None in Putnam County.)

Class VI s0ils have severe limitations that make them
generally unsuited to cultivation and limit their
use largely to pasture or range, woodland, or
wildlife habitat.

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

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

Carasmrry Suecrasses are soil groups within one
class; they are designated by adding s smasll letter, e, 1w,
8, or ¢, to the class numeral for example, ITe. The letter
¢ shows that the main limitation is risk of erosion unless
close-growing plant cover is maintsined; w shows that
water in or on the soil interferes with plant growth or
cultivation (in some soils the wetness can be partly cor-
rected by artificial drainage; s shows that the soil is lim-

because it is shallow, droughty, or stony;

ited mainl
and ¢, usetf 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 I there are no subclasses, because the soils of

this class have few limitations. Class V can contain, at

the most, onty the subclasses indieated by w, s, and ¢, be-
cause the 80ils in class V are subject to little or no erosion,
though they haye other limitations that restrict their use
largely to pasture, range, woodland, wildlife habitat, or
recreation. '

Carasiurry Unrrs are so0il groups within the subclasses.
The soils in one capability unit are enough alike to be
suited to the same crops and lEmsi:ure plants, to require
similar management, and to have similar productivity
and other responses to management. Thus, the capability
unit is8 & convenient grouping for making many state-
ments about _mg:tae%ement of soils. Capability units are
generally design y adding ar Arabic numeral to the
subclass symbol, for example, ITe~1 or ITIw-2. Thus, in
one symbol, the Roman numeral designates the capabiiity
class, or degree of limitation; the small letter indicates
the subclass, or I}:lmd oé 1i11:1e.itaAti¢;xll), as: deﬁnl?ac'll in the ﬁ::ﬁ-

paragraph; and t! ic numeral speci y
lg(‘l)elzgﬁes the capability unit within each subclass.

Wetness is the primary limitation to farming on about
95 percent of the total ac in the county. Erosion is the
Enrunary limitation on about 4 percent of the ac: . Soils

ving few or no limitations to farming total only about
e he capabil Pu

n the following pages the capability units in Putnam
County are descr%bed,: and : jons for the use and
menagement 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-
tica, properties, and qualities of the “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
mp. These exceptions are included in a cssnbﬂity unit
use the soils have a low acreage, which does not jus-
tify a separate description, or they are similar in man
to the other soils in the unit. If there is a signifi-
c?é:d 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
foot_ zom;h mﬁm ctla depth of soi ﬂiio ]:1@1 root- rc?icnetmg
ayer, such as y, compact till, hi calcareous
material, or bedrock. 'i.‘l‘;e soil reaction noted is-for nat-
ural conditions and denotes the most acid condition in the
rt;ot zone. The reaction in a soil area may differ because
0 ment. S : o
These descripions note the dominant limitations of the
soils for farm use. No specific recommendations for over-
comiing the Iimitations are given. Methods or combina-
tions of practices that achieve erosion control of drainage
are many in any given field of any kind of #0il. For spe-
cific information regarding erosion control, artificial
drainage, use of recommended crop varieties, or other
mlnmznt practices, the reader can contact the local
Seil rvation Service office or the Ohio Ceoperative
Extension Agent. -
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CAPABILITY UNIT k-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. ]
to flooding during major floods. The root zone is deep,
pehr?inbihty is moderate, and available water capacity
18 N

e drainage normally is not required on this seil.

This soil is well suited {o corn, soybeans, and other row
crops. Floods early in spring may damage small grain.
The soil is well suited to the ialty crops grown in the
area, but measures to control flooding are needed in some
places. Under intensive mn:;:gement, this soil can be used
year after year for cultiv: crops. It is well suited to
1 on.
soil of this unit is well suited to adapted grasses
and legumes 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.

CAPABTLITY UNIT k2

This unit consists of nearly level, moderately wall
drained soils that have a loam surface layer. These soils
are in the Haney and Rawson series. The root zone is
deep or moderately deep, permeability is moderate, and
avallable water capscity is medium.

These soils have no features that limit- their use for
field crogs 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 sutgplg a large amount of residue. _

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

CAPABILITY UNTT Ife-1

In this unit are nearly level to gently sloping, well
drained and moderately well drained soils 0? 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 metiium, to high
available water capacity. A sandy and gravel%{ sub-
stratum underlies Belmore and Haney soils. The Kawson
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 Lie-3
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-

is soil is subject .

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 o ic matter are management concerns
where these soils are farmed. :

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

CAPABILITY UNIT L3

Shinrock silt loam, 2 to 6 percent slopes, is the onl
soil in this unit. This soil is gently sloping and mod‘Z
erately well drained. Tt has a silt loam surfake layer,
moderately slow permeability, medium available water
cupacity, and a moderately deep root zone. This soil has
rapid 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 areas are tiled because they are adjacent to less well-
drained soils. This soil is also suited to permanent pas-
ure, and pasture plants a%-mw fairly well to well. Legume-
grasa meadows grow well. '

CAPABILITY UNIT Qiw-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

itions 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 ig high, except for the Shoals variant, where it is
medium.

Wetness is a moderate limitation to use of these soils.
This limitation results from a seasonal high water table,
occasionsl flooding, and runoff from adjacent slopes. The
geasonal high water table can be lowersd by use of tile
drains if suitable outlets are available. Tile drains are
difficult to inatall in areas of the Shoals variant. Surface
wetness and ponding can be reduced by shallow ditches
and by diversions at the base of adjacent sltzgea Tf these
soils are worked or pastured when wet, the resulti
compaction and deterioration of structure make the soi
more difficult to til! 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 {eca.use 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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CAPARILITY UNIT Iw-2

This unit consists mostly of somewhat poorly drained
soils of the Del Rey, Digby, Fulton, Haskins, Kibbie, and
Vaughnsville series. These nearly level to gently slopin%
soils occur throughout the county. They have a seasona
high water table, and they stay wet until late spring

ess drained by tile. These soils have a moderately deep
to deep root zone, mostly moderate permeability, and
medium to high available water capacity.

Wetness 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 gilt 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 common!
grown 1n 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 IIw-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
cl(i)]%‘ging from are needed in the Tedrow and Rimer
50 )

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 as ible to reduce soil blowing. Hay
and pasture plants that tolerate wetness are suitable for
seeding in undrained areas.

CAPABILITY UNIT Ilw—4

In this unit are nearly level to gently sloping, some-
what poorly drained soﬁs of the %el?mgt anI:l ]g_),el Rey
series. These soils 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 & 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 slow
permeability and the slopes, but seasonal wetness is the
major limitation. '

SOIL BURVEY

These soils are suited to most field crops grown in the
county. If intensively managed they can be cultivated
uently. Less than intensive management is.likely to
result in poor tilth and poorer crops. .
Artificial 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 sceded 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 lw-§

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

ermeability, and high to medium available water capac-
Itf The Millgrove soils are underlain by sand and gravel.
Clayey materials occur under the Mermill and Wauseon
80

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 outlets 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 mana%e‘ﬁi,
these soils can be cropped intensively to row crops. The
soils are suited to irrigation. Undrained areas of these
goils are suited only to pasture and hay crops that can
tolerate wetness for long periods.

CAPABILITY UNIT Hiw-¢

Hoytville clay and Hoytville silty clay loam are the
only soils 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, s{ow 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 crops grown in
the area and to 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 e}

In this unit are well drained and moderately well
drained sloping soils of the Belinore and Rawson series.
These soils have a moderately deep to deep root zone,
moderately rapid to very slow permesbility, and medium
available water ‘capacity.

A severe hazard of erosion is the major limitation 'to
use of these soils for cultivated crops. Maintaining fer-
tility and good tilth and providing an adequate supply
of organic matter aré management concerns where the
soils are cultivated frequently. The 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 mansgement is
essential ou‘:llntlﬁia'ﬂawson goil because the surface layer is
now more susceptible to erosion. '

The soils in this unit are suited to the field crops and
hay and-pasture plants commenly grown in the area. The
soﬁs are not well suited to specialty crops unless very
intensive man: ent is used. The hazard of erosion can
be minimized if crops are tﬁrown that provide a vegeta-
tive cover during most of the growing season. Controlled
grazing minimizes the hazard of erosion in pasture areas.

: CAPABILITY UNIT Ilis-2
This unit consists of moderately well drained, gently

:llﬁ»mﬁ soils of the Broughton, Lucas, Morley, St. Clair,

Shinrock series. These soils are mainly on side slopes

adjacent to streams. A small acreage of the Shinrock
soHs is sloping. These soils have a moderately deep root
zone, moderavt:l]}' slow to very slow permeability, and low
to medium avai

Shinrock soils are moderately eroded, and the. present
surface layer is a mixture of the material originally in

the surface layer and that in the upper part of the sub-

soil. This ted from cultivation and erosion.

The hazard of erosion is the major limitation on these
soils, Maintaining soil structure and content of organic
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 crops and hay and
pasture plants commonly grown in the county. They are
not well suited to sfecialt.y crops. Intensive management
limits the hazard of erogion 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 IXw-1

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, Nappanee,
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 avaitable water capacity, and a moderately deep
root zone. Roselms soils are more clayey throughout their
profile than are the other soils in this unit.

able water capacity. The Broughton and

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. Crusts form in
gﬂﬁg after hnﬁn'ﬁi']especially on soils that have s gilty

ay surface layer, The seasorial high water table can be
lowered by use of tile drains, but the tile is only mod-
eraﬂ effective in these clp,yeg soils.. Excess water can
be safely removed by surface drains where the soils are
nearly level >

- Drained areas of these soils are suited to most of the

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

In this unit are very poorly drained and mearly level
soils of the Bono, Latty, Paulding, and Toledo series.
These soils have slow to very slow permesbility, medium
to high available water capacity, and a modsrately deep
to desp root zone. The Paulding soils are more clayey
througiout than.the other soils in the unit.

Watness is the major limitation to use of these soils.
The:wetness resuits from a seasonal high water table and
from the heavy clayey material that makes:np the soils.
Maintenance of good structure is diffcult if:the soils are

ently tilled or if they are pastured when wet. Poor
tilth is a serious concern. Tile drains are not sufficiently
effeetive in removing excess water from these soils. The:
aTe é8pech ineftective in the Paulding soil. Lan
smoothing along with surface draing control surfaee
ponﬁmg, and if used with tile they provide about the
most effective means of controlling excess water on: these

soils.

The soils of this unit are suited to row crops and small

ain, They can be used for adapted specialty crops;

owever, the Toledo soils are better suited to this use th
nriel:'he other goils. Corn does not grow-well on Paulding
B0 .

Drni:]nd areas of these soilaahr: suited to mlos(ii; of tn],lle
commonly grown pasture an y crops, including al-
falfa. Undrained areas are suited only to pasture mcF hay
crops that can tolerate wetneas for long periods.

CAPABILITY UNIT HIw-3

This unit consists of somewhat poorly drained to very
poorly drained, nearly level soils on flood plains adjacent
to. streams. These are soils of the Deflance, Sloan, and
Wabasha series and the Wabasha series, moderately shal-
low variant. They have mederate to slow ility,
high available water capacity, and a deep to moderately
deep root zone. The Wabasha and Defiance soils are more
clayey throughout than Sloan soils. The Wsbasha variant
is witlerlain by bedrock at a depth of 90 to 40 inches.

The major limitation of these soils i3 wetnees that re-
sulta from a seasonal high water table. Also, flooding is
a hazard. .

Tile and surface drains remove the excess water where
sdequate outlets can be provided. Runoff from adjacent
slopes can be intercepted by diversions placed slong 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. L
‘Where the soils in this unit are drained, they are suitqd
to row crops, such as corn and soybeans. Winter grain
erally is not grown because it 18 subject to dam:

y 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 Diw—4
Only Willette muck, an or
by lacustrine clay material, 18 in this unit. This soil is
very poorly drained and is level or nearly level. It has

slow agermeability 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 gom adjacent areas. The seasonal
water table is high, and outlets for drainage are diffieilt
to obtain in'some places. This soil is subject to soil blow-
mg when the s 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 tﬂg is not & man ent concern.

This soil is particularly adapted to row crops and
cialty vegetable crops. Row crops can be grown year after

year, but intensive management is needed to prevent:
damage to the soil. Weed control is a particular concers

on this soil. Proper weed control is essential to the suc-
cessful growth of some crops.

This soil needs artificinl drainage that consists of both
tile and :En ditches. Lift pumps may be required be-
cause of low-lying position of this soil. Water table
levels need to be contro
subsidence.

Most of this soil is cultivated. This soil is
suited to permanent pasture or hay erops. -

ed to avoid excessive drying and
not well

CAPABILITY UNIT ITis-1

This unit consists of nearly level or gently sloping soils |

of the Ottokee and Tuscola series. These soils are ma
on beach ri and in the sandier sactions of the county.
They are moderately well drained. They have a deep root
zox;g rapid to erate permeability, and low to high
available water capacity. The Tuscola soils are more si
thronghout 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 ops
fields. These soils have a low content of organic mﬁ
Crop residue and green-marnure crops can be worked-into
the soil to increase the organic-matter content. R

ture plants commonly grown in the area. They also afe

suited to small grain that matures before extendsd ps-:

riods of dryness. They are not well suited to i

crops unless very intensive mansgement is used. an

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 seils
of the Broughton and St. glair series. Tileeepsomﬁa are

ganic soil that is underlain.

mainly in areas adjacent to the major, streams in the
county. They have a moderatelf deep root zone, very slow

rmeability, and medium to low available water capac-
1ty. The solls are moderately eroded, and their present

. surface layer is a mixture of the material origma]l

! inally in
stﬁ:i surface layer and that in the upper part of the sub-

A severe hazard of erosion is the mejor limitation to
us'oi of these soils. by taining fiartil?;y, improving tilth,
and providing an. nate supply of orgsnic matter are
coneerns wh’ereﬁe 3:53 are hﬁy frequently. If £he soils
are-worked or ¥aatured when wet, seripus compaction and
deterioration of structure can result.

'The soilg in this unit are suited to most row crops, small
grain, hay, and pasture crops commonly grown in the
county. Crop growth is.reduced, however, because of the
erosion damage and unfavorable tilth, Ksepinﬁﬂl_age to
a-minimum in the proﬁ_u_ranom of seedbeds helps to pre-
crasting. Tnvansive masnagessent shorild iclude orops that
crusting. Intensive managem: 0 ¢lude crops
provide good vegetative cover. Cultivated crops should be
grown only infrequently. If these soils are used for hay
allled pasture, an adequate plant cover is needed to protect

areas.

.CAPABILITY UNIT Vie-1
This unit consists-of sloping to steep, moderately well
drained soils that are mainly adjacent to the major
gtreams in the county. Theee soils are in the Bronghton,
Luoas, and St. Clair series. They have a moderstely desp
root zone, very slow to slow eability, and medium to
low -available water capacity. These soils are moderately

@ R .
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 regult. Pasture plants do not grow well in these com-

Theste soils are suited to all hay crops and pasture
plants commonly - grown in the county. They are not

infy- suited to row .crops and specialty crops. Occasional re-

seeding to winter grain is satisfactory if tillage is kept
to a-minimum. : o
These soils are suited to trees. They can be used for

woodland, and the trees provide protection for the water-

Estimated ylelds |

Teble 1 shows, for all soils in the county, the estimated
yields per acre of the principal crops. The yields are the

" averages of thmeaipacted over a period of seversl:years
The poils in this unit are suited to row crops and pas- of

under two levels . Yields are not.lis
for ‘the following soils a.n:{ land types, because they are
not suited to the cropa: Broughton clay; 12 to 18 percent
o8, moderately eroded ; Broughton clay, 18 to 25 per-
Slopes, séverely srod,e&; Clsy ]ﬁt: Cut and fill land;

Grayel pits; Quarries: and Urban f&. S
Yih’!dg in columns A of table 1 are obtained under im-
proved managemient, and those in columns B are obtained
under intensive management. Under an intensive level of

management— '

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

means,

Practices are used to help control érosion.

Suitable methods of plowing, preparing the seed-

bed, and cultivation are .

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 (zinc, cobalt, manganese, copper, and

the like) if they are needed.

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

7. Al 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

g @

management, or the practices he uses are not adequate for -

the needs of the crops.

The yields given in table 1 do not apply to a specific

field for any particular year, because the soils vary from
lace to place, management practices vary from farm to
arm, and the weather varies from year to year.

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

The estimates of yields 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 conservationists of the Soil Conservation Service.
They are also based on experiments made by the Ohio
A.%'ncultural Research and Development Center and on
fie li observations made by members of the soil survey
party.

Inrrigation

Generally, Putnam Co receives ample rainfall for
crop moisture requirements, but intervals commonly occur
when rainfall is less than optimum. During these dry
Enods supplemental irrig’anon of crops and pasture

elps to increase crop and forage production.

e soils in Putnam County vary greatly in suitability -

for irrigation. The Ottokee, Tedrow, Seward, Rimer, and
other sandy soils are very permesble but lack adegquate
available water holding tga.city. 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, Dighy, Kibbie, Colwood, Mill-

rove, 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 becanse perme-
ability is slow. Additional information on irrigation of
Putnam County soils is given under “Engineering Inter-
pretations,” Other useful information is available from

to each other.
, the .

. early in spring are suited
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the local Soil and Water Conservation District and the
Ohio Cooperative Extension An adequate supply
of water is necessaxgﬁ;for irrigation, Use of surface water
in streams and gon ig limited in places since it is con-
trolled by the Ohio Department of Natural Resources,
a;:lcm. water rights of users downstream must be con-
8i

Use of Soils for Specialized Crops

Specialized crops grown for commercial use are mainly
tomatoes and sugar beets that are grown under contracts
to p: ing companies, Specific practices, fertilization

rates, or 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 com-

panies.

Sugar beets.—This crop requires soils that have high

available water capacity, relatively high comtent of or-
ic matter, and soil reaction between 6.5 and 7.0 %ii
p; dark-colored, medium-textured or moderatel 8

textured soils are better suited than others. Good soil tilth

and seration are important for producing sugar beets,

If adequately drained, the Hoytville, Lenawee, and
Colwood soils are suited. Some beets are grown on La.tty
and Toledo soils, but limited soil seration is 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
sugar-beet groduetiom on sandy soils, such as Ar
Ottokee, and Seward, becanse beets grown on sands form
multiple tap roots and lack the beet shape suited to proc-
essIng. - .

ZTomatoes.—Tomatoes for commercial processing are an
important crop in Putnam County. They can be grown
on & wide of soilg, but they grow on medium-
textured to moderately fine textured, dark-colored soils
that have a deep root zone, high available water capacity,

for
rt,

.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 dee¥1y and is likely to be in-

jured by an excess amount of water in the soil. It be-

- comes more gusceptible to injury from water as the plant

approaches maturity. Surface flooding causes plant dam-
age within hours, &msquently,‘ drainage, both sur-

face and within the soil, is essential where this crop 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 seration. - -

Vegetables—A very .small acreage of truck crops is
grown in the county. and it includes c such as sweet
corn, cucumbers, and cabbage. Loamy soils that warm u
to these crops. Well-drain
Belmore and moderately well drained Haney soils are
examples. Moisture storage capacity is limited in these
goils, li:ut they are well suited to irrigation.
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Tasun 1.—Estimated average acre yields of principal crops under two levels of menagement:

[Yields in columna A can be expected under the improved managément now commonly used in the county; those in eolumns B can be
expacted under intensive mana, t, Absence of a yiel figare means that the erop commonly is not grown unter the ent
level indicated or that the soil Is not suited to the spesified erop. Soils not oommonPy uned for crops are not listed in the tnbﬁ]

Corn | Boybeans - Whieat - Onts Hay Toma~| Sugar
' . toes 1 | beeta ?
Soil
A B A B A B A B A B B B
Bw Bu, Be. Bu, Bu, Tone Tons
Arkport loamy fine sand, 2 to 6 percent slopes_._| 60 84 18 25 | 27 41 40 86| 21| 3¢/
Belmore sandy loam, 2 to 6 percent slopea______ 60 88 19 26 28 a7 45 67| 24| 87
Belmore loam, 0 to 2 peroent alopes___.__...... 65| 95| 22§ 20| 33| 40| 80| 72| 25| 40
Belmore loam, 2 to 6 percent slopes_.__._._.___ 80 90 22 28 31 39 48 68| 24 3.8
Belmore loam, 6 to 12 pereent slopes. .. _________|_____ | _____|._____f _____ 28 35 45 65| 2.2 3.5
Blount loam, 0 to 2 peroent slopea. . _._________ 20 [ 1156 25 35 2| 4 50 5| 28] 42
Blount silt loam, 0 to 2 percent slopes__________ 90 1{ 115 26 401 34 42 52 80| &0 45
Blount silt loam, 2 to 6 perocent slopes__________ 8. 110 24 1 347 30 a8 48 72| 25 40
Blount-Del Rey ailt loams, 1 to 6 percent alopes_| 80 | 105 26 88| 30| 28 50 70 25| 40
Bono silty clay toam_ ________________________ 88 | 122 31 42 32 44 a3 821 30| 46
Broughton silty clay loam, 2 to 8 percent slopea___| 35 562 15 20 21 28 35 58] L7T] a0
Broughton'elay, 2 to 6 percent slopes, moderately
Bmde:ln;;ﬂa"_-éit:o"fz ....... P dar 30 45 14 18 20 26 32 62| L7 30 |ccooofaa -
rou, ¥, percent slopes, moder-
atef?eroded .......................................... S .20 25 35. 854 L5 25 .o .o ___
Colwood loam__ . _ . ______________________ 85 120 30 40 356 50 T0 86 30| 650297 23.2
Defiance silty olay loam *_____ ________________ a5 95 25 35 25 35 501 65| 28] 40| _._{--o_-_
Del Rey logm, 0 to 2 percent slopes._.._________ 80 106 30 42 | - 32 44 65 78] 27| 44]18.6 12.0
Del Rey silt loam, 0 to 2 percent slopes_ .. ... 76 102 28| 40| 30! 42| 52| 73] 26 42|182] 117
Del Rey silt loam, 2 to 8 percent alopes. __ _.. __ %] 100 28 a8 28 40 50 70| 22561 41 |17.9] 114
Del Wﬂ silt loams, 1 to 6 percent alopea_| 70 85 25 33 27 38 47 a8 23| 40| 17.7] 10.7
Dighy , 010 2 percent slopes._.._.__._____ 84 114 361 48 40 48 a7 82 2.6 49 0 13.0
Digby loam, 2 to-6 percent slopes.._.__.._______ 806 108 - 327 @88 38 - 46 | 64 78| 24| 46| 1.0 12. 5
Digby loam, moderately shallow variant, 0 to 2
cent glopes._ _______ .. _______________. 60 85 26 a0 36 45 60 5| 22| 44 | oeeiaeoo.
Fulton loam, 0 to 2 percent slopea_ ___.____.___ 62 96 28 gg .30 42 52 73| 25| 42176} 1.0
Fulton silty elay loam, 0-to 2 percent slopes...___ 60 93 23 27 a9 80 70 2.3 401682 10. 4
Fulton silty clay loam, 2 to 6 percent slopes..___ a0 90 19 28 25 37 44 66| 21| 38158 10.0
Fulton silty clay loam, gravelly substratum, 0 to
2 percentslopes___ ... . _____________ 62 96 26 a8 | . 30 42 52 73] 25| 42|17.6] 1LO
Geneseesiflt loam ¥ ___. _.__________________ 98 | 120 34 46 | 36 47 64 8| 32| 50226} 145
Haney sandy loam, 2 to 6 percent slopes_ ______ 8| 10 28 33| 35 44 88 78] 20| 328|176 1.5
Haney loam, 0 to 3 percent slopes.__._______._ 88 108| 32):- 38| 38| 48| 72| 82| 24| 44| 190 120
Haney losm, 2 to 8 percent slopes. _ ___________ 86 105 30 38 30 48 70 80 22| 49| 185 12. 5
Haskins fine sandy loam, 0 to 2 percent slopes___| 76 | 105 32 4 34 46 L) 85| 22| 40]|10.0} 12.0
Haskins fine sandy loam, 2 to 6 percent slopes..__ 73 | 102 30 41 32 44 58 82| 21 338|180 1.0
Haskins loam, 0 to 2 percent slopes____________ 78| 108 33 45 36 62 88| 24| 44| 0.6 12.5
Haskins loam, 2 to 8 percent slopea____________ 77 { 105 32 42 34 45 80 82| 224] 44185 120
Hoytville silty clay loam....__________________ 80 { 120 a7 47 38 50 67 87] 30| 500|202 215
Hoytvilleclay_____ . _. o ______ 201 120 a5 45 36. 48 ab 85| 30| 502581 20
Kibbie dvam, 0 to 2 percent slopes_____________ 871 100 | 385 45 | 48 a3 84| 26| 45|19.8| 123
Kibbie silt loam, 0 to 2 percent slopes. _________ 881 ml 36 46 a8 47 64 86| 26| 46| 20.0] 12.5
Kibbie-Del Rey silt ioams, 1 to 6 percent slopes_ 82| 106 27 42 32 44 68 | 25 44| 10.0| 1220
Latty silty dlay loam__.___ ... ______ ... _____ 92 | 120 34 4“4 36 48 80 821 2.8 48| 248 | 190.2
Latty edmy. . e 90 118 321 42 a3 45 65 78| 28| 447|245 19.0
Lenaweesilt o ____ ... _______________ 102 | 130 36 47 38 50 67 87| 30| 50]|20.2| 215
Lenawee dk{nolay loam__._._________________ 100 | 180)] 35| 46 33 48 65 BS| 30| 50285 2L0
Lucas silty clay loam, 2 to 8 percent slopes___ _. 60 90 19 2| 25 a5 46 74| 20| 36|14 0 9.3
Lucas silty clay Ioam, 6 to 12 percent slopes, _ :
moderately eroded. . .._....__________._ 60 83| 15| 22| 20| 30| 43| 70| 16| 8.0 |-cco ).
Lucas silty olay loam, 12 to 18 percent slopes
moderately eroded . .._._ ) SRV HOIRION FURPRRp I 16 26 38 83| L4 26| . |-
Mermill loam.________._____ 102 130 | 37 47 38 51 72 93] 36| 50|95 22.8
Mermill silty elay loam._ . 101 | 130 35 45 a5 48 69 801 32) 50|23 22.0
Millgrove loam ....._...... 102 | 130 36 51 42 53 74 95| 38} 5.0]20.7] 232
Millgrove silty olay loam___.______ 98 | 130 -3 49 88| 49 70! 91;°35| 5.0(28.0| 22.6
Morley silt loam, 2 to 6 percent slop 60 92 2L 31 28 38 47 721 22| 38 | __._ e
Nappanee loam, ( to 2 percent slopes. 65 9% | 26 8| 30 42 50 70| 25| 4271809 1L 5
Nappanee loam, 2 to 6 percent, slopes. . a5 94 24| 34| 28 40| 48 68 231 40{17.6/| 11.2
Nappanee sili loam, 0 to 2 percent slopes_. | 66 96 26 38 |° 30 42 50 0| 25| 42180 1156
Nappanee silt loam, 2 to 6 percent slopes_______ 65 94 241 3 28 40 48 48| 23 40 17.6 11. 2
Na.p;iangjq ailiy elay loam, 0 to 2 percent alopes._| 65 80 22 35 -28 39 48 68| 24) 40{117.7)] 10.8
Otiokee loamy fine sand, 1 to 6 percent slopes___ 65 90| 25 36 a2 43 53 74| 28] 87 |-cocaireenn.
Ottokee-Tuscola complex, 2 to 6 percent slopes.__ . 7% 100 26 37 30 414 52 7wl 281 4013175 10. 5

See footnoten at end of table.
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TasLE 1.—Estimated average acre yields of principal crops under two levels of management—Continued

* Corn Soybeans Wheat Oata Hay Toma-| Sugar
toes t-|beeta t
Boil
A B A B A B A B A B |.B B
Bu. Bu. Bu. Bu. Bu, Bu. Bu. Bu. Tone Tons Tom Tons
Paulding ailty elay loam__.___________._______ 70 | 100 26 a8 30 a9 39 60| 2.5 40| ___|-o--.
Pawmlding clay - - o oo oo oo 65 90 25 38 29 38 38 68| 25| 40 |cu_|oao._
Pewamo silty clay loam __ ... ________ 92 | 130 33 42 34 45 62 82 3.0| 5.0(28.0)| 20.5
Rawson loam, 0 to 2 percent slopes. . . ______ 87| 109 30 38 39 47 62 87| 2.4| 48| 185 12.7
Rawson loam, 2 to 6 percent slopes_ ___________ 85| 108 30 as 38 46 60 85| 24| 47| 18.3| 12.5
Rawson loam, 6 to 12 peroent slopes, moderately
eroded.. .. ____ . _.______.__ emcccmhaa—— 80| 100 28 33 36 44 58 83| 22| 45|17.5| 1L5
Rimer loamy fine sand, 0 to 2 percent alopes_.__ 70 25 24 36 23 38 43 72| 2.1 3.7 (142 10.1
Rimer loamy fine sand, 2 to 6 percent slopes_..__| 70 95 22 34 22 a6 41 80| 2.0 B85 [-creano|oaraa-
Roselmas silt loam, O to 2 percent slopes_________ 42 a2 20 29 24 a2 a7 68| 1.8 3.4 |cceo|oeu--
Roselms eflt loam, 2 to 6 percent slopes...___. ... 39 58 18 26 23 30 36 61| L7 3.2 |- foo -
Roselmas silty clay loam, 0 to 2 percent slopes_._| 41 80 20 28 24 32 37 63| L8| 8.4 |- ___|oacuon
Roselms silty clay loam, 2 to 6 percent slopes___| 38 57 18 25 23 30 35 81| 1L7] 3.2 |-ccoo|-oeo--
8t. Clair loam, 2 to 6 percent slopes_._________. 60 92 21 31 26 38 47 72| 22| 8.8 || .
8t. Clair ailt loam, 2 to 6 percent slopes... . ._.._. 60 aC 21 30 26 38 47 72| 22| 38| ____i__.__
8t. Clair gilt ioam, 6 to 12 pereent slopes, moder-
atelyeroded____ __ . ________________________ 55 80 17 24 22 33 42 67| 1.8 3.1 |- |-
8¢. Clair silt loam, 12 to 18 percent slopes, moder-
ately eroded___. ____.____ PSSR NUVUYE FSUNVIVIVEV PRI NREUVDS SR NIV U PIOSRUSvN WP MUV R PN S
Seward loamy fine sand, 0 to 2 percent slopes___ [i01] 88 25 36 28 40 45 73| 2.4| 3.6 10.0 9.2
Seward loamy fine sand, 2 to 6 percent slopes___{ 60 85 22 33 26 37 42 70| 20| 3.2 |ccaeaa]aca--
Shinrock silt loam, 2 to 6 percent slopes_ ... ..__ 70 08 25 a7 30 44 52 78| 25| 42|17.2| 112
Bhinrook silt loam, 6 to 12 percent slopes, moder-
ately eroded .- . ... 65 88 22 30 25 35 48 70 2.2 3.8 |ocoo_joeo---
Shoals silt loam ®_ __. . ____ . ________ 85| 110 32 43 30 40 55 76| 2.8] 461680} 12.0
Shoals silt loam, moderately shallow variant®___| 60 80 20 30 25 30 45 60 1.8 3.0 _____[.._._.
Sloan silty olay loam *___ .. ___________ ... _ 87| 122 30 44 32 45 a3 88 2.6 50240 19. 5
Tedrow loamy fine sand, 0 to 3 percent slopes...| 54 86 22 32 24 36 45 72| 21| 3.4|10.2 0. 5
Toledo silty elay loam._____.___ .. ______... 90| 124 34 44 34 46 88 86| 3.2| 48|27.0| 205
Toledo silty elay oot o e 88 | 122 31 42 32 44 63 82| 3.0| 46|28.0)] 19.7
Tuscola loam, 2 to 6 percent slopes__._________ 85| 110 24 38 29 44 60 791 8.1 44| 185 11.8
Tuseola-Shinrock complex, 2 to 6 percent slopes.| 75| 105 25 38 30 44 50 78| 2.8] 43]|17.8| 11.6
Vaughnsville loam, 2 to 6 percent elopes_______. 821 110 30 38 38 44 64 75| 2.4 42| 18.0} 12,0
Wabasha silty elay® .. . _____.___ . ___.. 84 118 28 40 a0 42 56 81| 2.5) 45{22.5; 155
Wabasha silty clay loam, moderately shallo
. variant?¥ . ___ ... 85 90 25 32 28 35 48 0] 20| 85 | |-
Wauseon fine sandy loam 100 | 128 32 48 35 49 64 B8 3.4| 5.0 250 19.5
Willette muek. .. o oo e e 761 116 a0 L1 B (RSRUIOR EPUSORR PRSP DU (SpSpUpuyp DS MRSy R

1 Only above-average management is considered profitable; soils not rated if yield is less than 10 fons,

1 Only above-average

management is considered profitable; soils not rated if yield is less than 9 tons.

3 SBoils subject to ficoding, but yields given are for areas where flooding is not a hasard or is controlled.

Woodland *

When the first settlers arrived in what is now Putnam
County, the ares was nearly covered with trees consisti
mainly of hardwoods. Affer a century and a half o

farming, only about 19,000 acres, or 6 percent of the -

county, remains a8 w:

The wooded areas are small, widely scattered woodlots.
These woodlots have deteriorated in quality because 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 gale of other farm products. Some
red oak, white oak, and black walnut logs of good quality
are still cut from the better managed tracts, and these
bring a good return when sold. Also, farm woodlots are

1A N. Quam, woodhnd eonlerntlonl'st; Sofl Conservation Serv-
ice, assisted In preparing this subsection.

still- a source of wood for the fireplace, rough construc-
tion lumber, and edible nuts. The demand for fireplace
wood and for clear, high-qfun.lit_v logs has increased,
which offers an opportunity for improving the comdposl—
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 moneta
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 purposea. 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
protg'mms 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 ns:roductivity 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 1dentical and on similar soils

In nearby counties, This information and other limita-

tions of these soils for woodland management are in the
'I‘igchnicnl 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 (fig. 2). 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.

-agent, the State service forester, the

80IL SURVEY

General forest management information is also avail-
able in the county from the county agricultural extension
) nﬁ%ﬁcultuml Stabili-
zation and Conservation Service, and the Soil Conserva-
tion Service.

Wildlife

The welfare of a wildlife species depends lalgfely on
the amount and distribution of food, shelter, and water.
If any of these elements is missing, inadequite, or in-
accessible, the species is absent or scarce. The kinds of
wildlife that live in & 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 éxisting 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, refufes, na-
ture-study areas, and other recreational develop-
ments for wildlife.

2. Selecting the better soils for creating

ifi 7 b

, OF maintaining specific kinds of wildlife

itad elementatalflmg

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.

Table 2 lists the soils in the county and rates their sujt-

ability for eight elements of wildlife habitat and for
three classes, or groups, of wildlife. The ratings used are
good, fair, poor, and ver{) poor.
. On s0ils rated good habitat generally is easily created,
improved, or maintained. There are few or no soil limita.
tions 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 resmlts.
. On soils rated poor, habitat can usually be created
improved, or maintained; but there are rather severe soj
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-
prove, 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, 1and use, the location of a soil in relation to other
soils, and the mobility of wildlife.

Each soil is rated in table 2 according to its suitability

for various kinds of (pla.nts and other elements that make.

up wildlife habitat (7).* These are discussed in the fol.
lowing pa phs.

Grain se¢d 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 oa-
pacity, natural drainage, slct)ﬁe, surface stoniness, hazard
omeﬂoodmgé:djudktexture-oii e surfaoetﬁ%yer and subsgil.

‘asses and legumes.— up th up are do-
Sl e e rbcions bt
an rnish wildlife cover and

food. Amo 4 tie Joo
timothy, o
falfa. The major soil properties affecting this habitat
element are e ective rooting depth, available water car
pacity, natural drainage, slope, surface stoniness, hazard
of flooding, and texture of the surface layer and subsoil.

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

Italic numbers in parentheses refer to Literature Cited, p. 111.

plants are bluegrass, fescue, brome, -
: rdgras:i reed canarygrass, clover, and al--

generally are established namrall{. They include blue-
stem, quackgrass, panicgrass, go denrog, wild carrot,
nightshade, and dandelion. They provide food and cover
principally to upland forms of wildlife. The major soil
properties aﬁecti:lf 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 layer and aubsogl

Hordwood woody planits—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 nsturally but may
be [ilanted. Among the native kinds are oal cherry,
maple, poplar, apple, hawthorn, dogwood, persimmon,
sumac, sassafras, Inut, black walnut, hickory, sweet-
gum, bayberry, blueberry, huckleberry, bl W, vi-

urnum, irape, and briers. The major soil properties
affecting this habitat element are effective rooting d?}ath,
available water capacity, natural drainage, and sarface
stoniness or rockiness. . .

Algo in this group are several varieties of fruiting
shrubs that are raised commercially for planting, Au-
tumn-olive, Amur honeysuckle, Tatarian honeysuckle,
cr :}) le, multiflora rose, highbush cranberry, and sitky
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
wildlife primarily as cover, though they also provide
browse and seeds or fruit-like cones. ) them are
Norway spruce, Virginia pine, loblolly pine, shortleaf
pine, pon 6?:’ Scotch pine, redcedar, and Atlantic
whitecedar. erally, 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 alement 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. It is important . that
branches be maintained close to the d so that food
and cover are readily available to rabbits, pheasant, and
other amall 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. .
Wetland 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
oating aquatics. They produce food and cover that are
extensively used, mainly by wetland forms of witdlife.
They include smartweed, wild millet, bulrush, sedges,
barnyard grass, pondweed, duckweed, duckmillet, aITOW-
arum, pickerelweed, waterwillow, wetland grasees, wild-
rice, and cattails. The major soil properties affecting this
habitat element are natural drainsge, surface stoniness,
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TasLE 2.—Suitability of soils jordmem of wildlife habitat and for kinds of wildlife
[Soils rated 1 are good; 2, fair; 3, poor; and 4, very poor}

Elemants of wildlife habitat Kinds of wildlife
_ : = Wild S Wet- | Shal-
Soil series and map symbols Grain | Grasses | herbs- | Hard- | Conif- | land low- | Exca--| .

- and and seous ' " prous. watar .| vaded | Open- | Wood- | Wet-
seed | legumes and | i devel- [ ‘ponds land land | land
crops s op- ‘

- ments
Arkport: A¥B.._ . _ . o______. 3 2 2 3 1 4 4 4 2 '3 4
BIB BmA, BmB..o .. 1 1 1 1 3 4 4 4 1 Y
...................... 2 1 1 1 -3 4 4 4 1 1! 4
Lad H 7 . .
BnA, BoA oo 2 2 1 1 3 2 2 2 1 3 2
BoB, BrB______ . ______ .. 2 2 1 1 3 3 3 3 1 2 3
FwDel Rol%ypaﬂmf BrB C,
Bono: Bsoco o oomeee. 4 3 3 1 1} 3 1 1 3 1 2
B
ga BuB2. BYC2eemoaeo 2 2 2 1 -8 4 4 4 2 3| 4
BuD2, BuE3._ oo 3 2 2 1 8 4 4 4 2 F 4
Cla Pﬂa .
5, mvm%letobontad.
Colwood: CWeeooooooanooe 4 3 3 1 1 1 1 2 3 1 1
Cut and 11 land: Cx.
Too variable to be rated. )
Defiance: Df-oe o cooemeeee 2 3 3 1 3 2 2| 2 2 a| 2
DgA, DIA. oo 2 2 1 1 3 2 9 ‘3. 1 2 2
DIB, OmB._ -~ .. 2 2 1 1 3. 3 8 3 1 2 8
For Fulten part of DmB, - . .
see Fulton |
Digby: : -1 .
A e 2 2 1 1 8. 2 2| 3 1 2 2
(11 : T 2 2 1 1 3 8 3 3 1 2 3
D:gby, moderstely shallow vari-
ant: DoA___ oo e 2 2 1 1 & 2 2 4 1 2 2
2 2 2 1] B 3| 2 21 2 2 4
2 a 2 1{ = 3 3 8 '8 2 3 3
2 3 2| 1 3 3 2 2. - 2{ 2
1 1 1] 1 3 4 .4 4 1 1 ¢
Gravel
oopt::riabletohemtod
aB, HdB. ... 1 1 1 2 ¥ 3 SR 4 4 1 3 4
...................... 1 1 1 2] 8] 3 3 4. 4 2 3
Haskins: i ' 1 .‘ : .
HkA, HRA oo 2 2 1 11 3 2 2 2 1 ] 2
HkB, HnB_____ """ 2 2 1 1 31 8 3 3 1 3 3
Hoytville: Ho, Hv_ o _._____ 4 3 3 1] 1 3 1 1 3 1 2
Kibb%‘e: D’:?ﬁ,,“;:ﬂfft?&ia _____ 2 2 1 1 3 2 2 2| 1 2 2
or | Bee )
Del Ray peries.
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Tasre 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-
Boil series and map symbols Grain | Grasses | herba~ | Hard- | Conit- | land low- Exoa-
and and ceous | wood | erous { food | water | vated | Open~ | Wood- | Wet-
seed |legumes| upland | woody | woody | and | devel- | ponds | Iand land | land
©TOpPA ta | plants { plants | eover op-
planta | ments
Latty: La, Leo o ociomvmeea. 4 3 3 1 3 1 1 1
Lenawee: Ln, Lso... . ___.__ 4 3 3 1 1 3 1 1 3 Y 2
Lucas: '
LwB, LwC2_ v 2 2 2 1 3 4 4 4 2 2 4
wD2. . o 3 2 2 1 3 4 4 4 2 2 4
Mermill: Md, Me_ oo 4 3 3 1 1 1 1 1 3 1 1
Millgrove: Mf, Mg_......___ 4 3 3 1 1 1 1 1 3 1 1
Mordey: MrB_.o . __________ 1 2 2 1 3 4 4] 4 1 2 "
Nappanee: :
ph‘ll:A. NpA, NtA___________ 2 2 2 1 3 3 2 2 2 2 2
NaB, NpB. e 2 2 2 1 3 3 '3 4 2 2 8
Ottokee: OkB,OtB_.__________ 3 2 3 3 4
For Tuacola part of OtB, see
Tuscols series.
Paulding: Pa, Pd__._._____.__ 4 3 3 1 1 | 3
Pewamo: Pmo._ oo 4 3 3 1 1 1 3 3
Quarries: Qu.
Too variable to be rated.
4 1 1 1 3 3 3 3 1 1 3
1 1 1 1 3 3 4 4 1 1 4
2 1 1 1 3 4 4 4 1 1 4
3 2 2 2 3 2 2 P 2 2 2
3 2 2 2 3} 3 3 3 2 2 ‘ 3
2 2 2 1 3 3 2 2 2 2! 2
2 2 2 1 3 3 3 3 2 2 3
2 2 2 1 3 4 4 4 2 2 4
2 2 2 1 3 4 4 4 2 2 4
3 2 2 1 3 4 4 4 2 2 4
3 2 2 . 3 3 -2 2 2 2 2 2
3 2 2 3 3 3 3 3 2 2 2
1 1 1 1 3 3 4 3 1 1 4
2 1 1 1 3 4 4 4 1 1 4
2 2 1 3 2 2| 2 2
2 2 2 1 3 2 2 4 2 27 2
4 3 3| 1 3 1 2 4 3 3 2
3 2 2 3 3| 2 2 p) 2 2 2
4 3 3 1 3 3 1 1 3 3 2
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TasLE 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 symbols .| Grain | Grasses | herba- | Hard- | Conif- | land low- | Exoa~
and an ceous | wood | erous | food | water | vated | Open- | Wood- | Wet-
sced |legumes | upland | woody | woody | and devel- | ponds | land land |land
orops plants | plants | plants | cover op-
i . 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 1 1
Wabasha: Wao._ . oo ______ 4 3 3 1 3 3 3
Wabasha, moderately shallow
variant: Wh.__ .. _._...__.. 4 3 3 1 3 3 2 4 3 3
Wauseon: Wf..____.____...___ 3 2 2 1 1 1
Willette: Wmoo oo 4 3 1 3 2 1 1 3 3 1
frequency of flooding or ponding, slope, and texture of that prefer woodland are ruffed grouse, woodcock, thrush,

the surface layer and subsoil.

Shallow-water developments—These are impound-.

ments or excavations that provide areas of shallow water,
generally not exceeding 5 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 ﬁroper.ties affecting this habitat
element are depth to bedrock, natural drainage, slope,
hazard of flooding, and surface stoniness.

Ewcavated ponds—Excavated ponds are dug-out areas:

that generally receive their water from a permanently
high water table rather than from runoff. ’Igley 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 tjfﬁ)e 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. ¥f stocked with fish, such
impoundments 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
mammsls normally make their homes in areas of crop-
land, pasture, meadow, and lawns and in areas over-
grown with grasses, herbs, and shrubs.

Woodland wildlife—Among the birds and mammals

vireo, scarlet tanager, gray and red squirrels, gray fox,
white-tailed deer, g:cco%m and wild turkey. These birds
and mammals obtain foai and cover in stands of hard-
woods, coniferous trees, shrubs, or a mixture of these
plants.

Wetland wildlife—Duck, geese, rails, 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,
ﬂesses and legumes, wild herbaceous upland Tglants,

rdwood plants, and coniferous woody plants. The rat-
ing for woodland wildlife is based on the m:iﬁs listed
fo:;fmasm 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, considersble 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 ﬁflmﬂ and to others whose
work involves the use of soil mechanics or soil engineer-

* This subsection was reviewed by LioYp GruroaLy, construction

engineer, 8oil Conservation Service, Columbus, Ohkio, and by KxrTe
Rowz, civil engineer, 80il Conservation Service, Defiince, 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
ineer include permeability, compaction cﬁ.mcteriﬁics,
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 s0il 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
groperties of soils that will help in planning

arm 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. Locate 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 d ing and maintaining the structures. .

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

1. Sugfglement e 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. velop other preliminary estimates for com-
struction purposes pemtinent to the particular
area. :

Withhthe use of the soil map for identiﬁ:&ion of gfil
areas, the en ing interpretations repo in tables
3, 4, and 5 can b usefal

emphasized, however, that these interpretations do not
eliminate the need for sampling and testing at the site
of specific engineering worEs, 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 use
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, sik, clay, topsoll, subsoil, solum, and soil type, may
have special meani 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 engineers classify soil

for many purposes. It should be .

for planning’
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materials accordin% to the system approved by the Amer-
ican Association of State Highway Officials (AASHQ)
(£), This system is based on ﬁmi:n-size gradation, liquid
limit, plasticity index, and field performance of soils used
in constructing highways. In the AASHO system, soil
materials are classified 1n seven principal groups. These

ﬁ'roups from A-1, which consists of gravelly soils
aving hllfsﬁ bearing strength, to A~7, which consists of
clayey soils having low strength when wet (the poorest
solls for subgrade). Within each group, the relative engi-
neering value of & soil is indieated by group index num-
bers that range from 0 for the best material to 20 for the
poorest. The lg'noup index number is given in parentheses
af!l;«lar the soil group symbol, for example, A-7-5(17) in
table 8.

Many engineers use the Unified soil classification (73).
In this the soils are identified according to tex-
ture and plasticity and are grouped according to their

erformance as materials for engineering construction.

il materials are identified as coarse grained (eight
classes), fine grained (six classes), and highly organic.

Engineering test data

For engineering purp samples from. nine modal
rofiles re remr;nhgxlg some of the principal soil series in

am County were tested in accordance with standard
procedures. Only representative layers of each soil were
tested. The res o¥ these tests are given in table 3. The

engineering classifications in this table are based on data
obtained by mechanical analyses and tests for the liguid
limit and the plasticity index.

Table 8 also gives moisture-density data from the
standard compaction tests. If a soil material is compacted
at s_noeessivel}; 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 decresses s
the moisture content increases. The highest dry density
obtained in the compaction test is termed mawimum dry
density, and the corresponding moisture content is the
optimum moisture. Moisture-density data are important
in earthwork because, as a rule, soil is most stable within
the compacted profile if it iz compacted to about the
meximum dry density when it is at approximately the
optimum moisture content. The plastic limit is the mois-
ture content, expressed 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 18 the mois-
ture content at which the material passes from o plastic to
a liquid state. The plasticity index is the numerical differ-
ence between the liquid limit and tlie 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.

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 furtlwx: mf:.reased,
the material changes from a plastic state to a liquid.



22 S0IL SURVEY
TaBLE 3.—Engineering

[Tests performed by the Soil Physical Studies Laboratory, Ohio Btate Univetmy, Columbus, Ohio, inaooordcme with standsrd procedures

* Moisture~-density !

Soil name and loeation | Parent material - Rm;)rt Depth
- ) {dry denstty molsture

loam:
Blanchard’l‘omhi; SE%SWVsec 32, T.1N,, R. 8 E. | Lacustrioe clay. 19293
Laboratory No T-38

Fulton uﬂty clay loam ' .
Greensburg Toms%l% SEYNEY sec. 24, T. 1N, R. 6 E. | Lacuatrine clay. 18710
Laboratory No 28.

clay:
VmBurenTo 1? NE¥SWI{sec. 20, T. 2 N, R. 8 E. | Clay glacial till. 18328 08 [ |eemeae s
Laboratory No. 24 : : : e

Monterey Township, NE¥N sec. 36, T. 1 8, R. 4 E. | Clay glacial till. 18006
I.:borsytory No. F‘r—zz. Wi ! v . !

Na; . .
p% Bumn Tomhl NE%BE%!BG 20, T.2 N., R. 8 E. { Clay glacial i}l. : 18334 0-8 | o |...
Lahorstory No. 18338 818

Montarey Township, SW/NW), sec. 36, T. 18., K. 4 E. | Clay glacil 6l 18000 P IR I
Laboratory No. ‘ v 18001 |

Paul . : :
%i‘mﬁm SWHEWY sec. 31, T. 2 N, R. O E. | Laustrinocley. | 1 S N R -
Laboratory No, PT-19, ot | 4 '

olay: i
Greenab Townshi p, SWHSW3 sec. 32, T. 1 N,, R. 6 | Lacustrine olay. 18244 1 N PO .
E Tabosatory No. BT ity _ Y 18245 &% 3 N R

See footnotes at end of table.
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test data
adopted by the Ameriean Association of State Highway Officials (AASHO). Absgnoe of an entry indicates that no determination was made)
Mechanical nmlylis 3 Claasification
uid Plasticity Percentage passing sieve—
Hll%ﬂt index v Percentage
smaller than AASHO 3 Unified ¢
No. 10 No. 40 No. 200 0.005 mm. ’
{2.0 mm.) (0:42 mm.) 0.074 mm.)
Pa.
............................. 100 91 70 ! N RNV ST NP
40 18 100 - 95 79 48 | A-8 (11) ML-CL
............................. 100 93 76 48 { e s
48 19 | i crme e e m e e e vm e e | ———————
38 IV, 2 PO AOUU USRI RGIUtSt EOEUP U FOPTSU SRR JURURyRyRUR SR S
34 12 100 83 82 43 | A8 9; CL
28 8 100 92 81 43 | A-4 (9 ML-CL
............................. 100 L 78 38 | e
43 13 100 97 98 52 | A-7-6 (10) ML
----------------------------- 100 97 94’ 54 - -k ———
47 21 100 99 o7 8l | A-T-8 ?4
51 24 100 99 o8 81 | A-7-8 (16 MH-CH
_____________________________ 100 99 o8 02 || cm————e
............................. 100 99 9 [}, 7 PN DU
_____________________________ 100 96 84 50 [o e ————e
_____________________________ 100 96 88 ;1 20 RSN
56 24 100 87 56 55 | A-7-5 (10 MH-CH
57 26 100 95 86 57 | A-7-5 (11 MH-CH
55 25 100 95 | 87 59 | A-T-5 (1 MH-CH
42 15 100 94 85 55 | A-71-8 (10 L
_____________________________ 100 ®
54 22 %gg . A-7-6 MH
T 5 | 26 100 Ate ME-CH
57 28 100 A-7-6 CH-ME
53 2b 100 A-T-8 CH-MH
45 18 100 A-T-8 CIL-ML
.............................. 100 03 T . |, S IR S
62 28 100 97 80 58 | A-7-56 ? MH
54 28 100 94 85 55 | A-7-5 (18 MH-CH
.............................. 100 95 85 /. O R I
43 18 100 93 84 52 | A-7-8 (12) ML~CL
.............................. 100 o4 84 1.7 S IR (N
40 16 100 92 83 52 | A-8 (10} ML~CL
43 17 100 93 83 53 | A-7-8 (11)
.............................. 100 I SR
36 i1 100 A-6 CL-ML
b5 ! %88 A-T-5 CH-MH
""""""" rT 3 T 100 AT TIML T
43 17 100 A-T1-8 CL-ML
mm e ————————— 11, S () R R T R ) T Py ) F S
66 24 %% A-T7-8 MH
""""""" 87| T Tes 100 A T TMETTTTT
84 27 %% A-7-8 MH
T e8| 365 }83 : AT CH-MH
T 57 T 28 100 O R CH-MH
50 n 100 A-7-¢ OH-MH
44 16 100 92 75 56 | A-7-8 (11) ML-CL
.............................. 100 93 79 06 |- e et
67 83 100 o4 84 72 | A~7-5 (20) MH-CH
85 i 100 97 20 76 | A-7-5 (20 MH
a0 p 100 98 93 82 | A-7-5 (20 MH-CH
80 ¢ 100 98 95 86 | A-7-56 (19 MB-CH
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TasLn 3.—Engineering
Moisture-density !

8oil name and loeation Parent material Rﬂ)ort Depth Optim
0. Maximum um
) | dry density| moisture

In. LY. per cu. fi. Pd.
Toledo silx ch):r
Blan 'ownshi NW}@:;W% sec. 19, T. 1 N,, R. | Laocustrine clay. 18716 1= J N AN

8 E. Laboratory No. PT 18717 8-16 97 22
18718 16-26 99 23
18719 20-30 |l
18720 3955 104 19
18721 5680 100 2]

t Based on AABHO Designation T 99, Method A ().

* Mechanioal analyses according to the AASHO Degignation T 88. Results by this procedure freséenﬂy may differ somewhat from
results that would have been obtained by the soil survey procedure of the 8oil Conservation SBervice (3CS). In the AABH(Lfmeedure, the
fine material is analyzed by the hydrometer method and the various grain.sise fractions are ealeulated on the basis of all the material
including that coarser than 2 milimeters in diameter. In the BCB soil survey procedure, the fine material is analysed by the pipette method

Tasre 4.—Estimated soil

[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
for referring to other series that appear in the first column of this table.

Depth to | Depth Percentage paseing sieve—
‘ seasonal from
Soil series and map symbols high _Burface :

water (typical No, 4 No. 10 No. 40 No. 200

table profile) .7 (2.0 (0.42 (0.074

mm.,) mm.) mm.) mm.)
M. In,

Arkport: ArB. o caciccme—cca—- >0 0-28 95-100 80-100 | 85-100 1546
28-60 95-100 90-100 85-100 10-35

60-70 95-100 90-100 40-85 5-25

Belmore: BIB, BmA, BmB, BmC. .. >4 0-16 85~100 80100 70-90 50-80

1640 85-100 80-100 85-90 5685
40-52 85-100 80-100 50-70 40-55

52-74 80-100 85-85 40-80 10-35
*Blount: BnA, BoA,BoB,BrB._____ .. ____l.. 1% 0-7 95-100 95~-100 85-100 70-86

For Del Rey part of BrB, see Del Rey series. 7-12 95-100 95100 90-100 { . 85-06
12-28 90-100 85-100 85-96 8095
28-60 95~100 80-100 75-95 85-85
Bono: Bso .o e cmerm e 0-% 0-9 95~100 85-100 80-100

50-80
9-30 95-100 80-100 85100 80-05
30-60 95-100 90-100 85-100 80-95

Broughton: BtB, BuB2, BuC2, BuD2, BuE3. .o ... 1%-2 0-6 100 95-100 80-100 80-100
6-22 100 | 95-100 | ©90-100 | 80-100
22-80 100 95-100 90-100 80-100

Clay pits: Cp.

Properties too variable to be estimated.
See footnotes at end of table,
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test data—Continued
Mechanical analysis 2 Clasaification
Liquid Plaaticity Percen ing sieve—
]igﬂt i.ndex! toge passing Peroentmn
smaller AABHO? Unified ¢
No. 10 No. 40 No. 200 0.005 mm.
(2.0 mm.) (0.42 mm.) (0.074 mm.)
P
.............................. 100 - 08 92 5. 2 TS S
61 25 100 98 93 8l | A-7-8 (18) MH
______________________________ 100 08 93 [ 2 RN [
57 27 100 98 02 59 | A-7-6 (18 MH-CH
57 26 100 98 04 60 | A-7-5 gls MH-CH
48 18 100 99 1) 58 | A-7-5 (15 ML

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

3 Based on AABHO Designation M 145-49 (8).
+ Based on Unified Boil

laasification System.

# Mechanical analyses performed with sieves of slightly different aizes.

properties significant in engineering
in such mapping uniis may have different properties and limitations, and for this reason it ia necessary to follow carefully the instruetions

The ayimbol < means less than; the symbel > meansa more than)
Clagsification Corrosion potential
Available .
Perme- water Reaction?| Shrink-swell
ability capacity ! potential
UBDA texture. Unified AASHO Bteel Concrete
In. per br, In. per in. of wofl pH
Loamy fine sand___| 8M A-2, A4 >6.3 0.040.08| 56865| Low_ ... __.|ecmmecooo___ Moderate.
Loamy fine sand.__| SM, SW-8M | A-2 0-8. 3 0.04-0.08 [ 5.6-7.3 | Low___._____ Low_________ Moderate.
Sand_ ... ... 8M, 8W-SM A—i, ng, >86.3 0.02-0.05 | 7.47.8| Low_________ Low__.___._. Low.
Lloam and sandy ML A4 2.0-6.3 0.14-0.18 | 5, 6-6.5 | Lowoo_ ... Low.
oam.
Clay loam______.__. CL, ML A-g 2.0-6.3 0.10-0.14 | 65.6-6.5| Low_______.__ Moderate.....| Low.
Sandy clay loam.___} 8C, ML A4 2,0-6.3 0.10-0.14 | 6.6-7.3 | Low.________ Moderate_.___| Low 1&0 o,
moders
Gl~ra.velly sandy 8M, 8W-8M | A-2 2.0-6.3 0.10-0.14 | 7.4-7.8| Low—__.____ Moderate._.__| Low.
Siltloam___.._____| ML-CL A4 0.63-2.0 0.16-0.20 | 6.1-6.5] Low__._.____[-__ e Moderate,
Silty elay loam-__..| ML-CL, CL, | A-7, A6 | 0.20-0.63| 0.13-0.16 | 56-6.0 | Moderate._.__| High_._______ Moderate.
Y e CL A-7 0.06-0.20 | 0. 11-90.15 5.66.56 | High_________ High_________ Mﬁelr“e
. [OW.
Clay loam__._.____ CL A-8 0.06-0.20| 0.080.12| 7.4-8 4| Moderate..___ High ... w.
Silty elay loam_-__.| CL, MH A6 0.20-0.63 1 0.16-0.20| 6.6-7.3 | Moderate____.|.__ vemememmnn Low.
Silty olay_.._______ Mﬁ, C A-7 0.20-0.63] 0.12-0.16{ 6.6-7.8 | High _._.__.. High__.._.... Low.
Silty elay._ . . MH, CH A-7 0.06-0.20 | 0.08-0.13 | 7.4-8.4 | High_________ High_ .. .____. Low.
Biltyel:lay loam CL A-6 0.06-0.20 | 0.13-0.16 | 6.1-6.6 | High..o. .o |nmeeanann.. Low.
or .
Clay_.y_ .......... CH A-7 0.08-0.20 | 0. 12-0. 16 61-7.8 | High..._______ High.. .. _.. Low.
Clay_ .. CH A~T <006 | 009014 7.4-7.8 | High_________ High___.____. Low.
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TasLr 4.—FEstimated soil

Hee footnotes at end of table.

to Depth Percen sieve—
Depth tage passing
80il seriea and map symbols hlg surface _
wa (typleal | No. 4 No.10 | No. 40 No. 200
table profile) 4.7 | (2.0 (0.42 (0.674
mm.) mm.) mm.) mm,)
M, In,
Colwood: Cw._ o miees -4 022 95-100 95-100 90-100 B0-76
. 2245 100 90-100 85-100 30-45
45-80 100 100 85-100 30-80
Cut and fill Jand: Cx.
Properties too variable to be estimated.
Defiance: Df_ . e 3 -1l 0-7 90-100 85-100 80-100 80-90
7-11 90-100 85-100 80-100 B85-80
11-28 90100 £5~100 80-100 80-85
28-80 | 90-100 85100 80160 80-95
Del : DgA,DIA, DIB,DmB_____________ ... 14 - 0-8 95-100 80-100 B5-100 | 50-80
Flglton part of DmB, see Fulton series. 888 95-100 90-100 85-100 75-90
38-80 | 96-100 | 90-100 | 85-100 | 7590
" Digby: DnA, DnB.___ o mcaaa- Y14 -9 85-100 80-100 75-100 50-80
9-18 35-100 80-100 75-100 56-85
18-36 85-100 80-100 75-100 20-55
3660 80-100 T0-00 40-60 5-35
Digby, moderately shallow varlant: DoA_____ . ___________. .. M1 0-10 85-100 80-100 75~-180 080
10-28 85-100 80-100. 75-100 5585
-3 B (I SRS U .
Fulto! :
FtA, FuA, FuB_ . e K14 0o 95-100 95-100 86-100 80-95
9-20 95-100 95100 85-100 80-100
20-80 956-100 95100 85-100 90-100
FY A e e———m————————— K1Y 42-50 75100 80-75 45-85 30-50
Estimates are for the substratum.
The combined Iayers above the substratum are 13 in- ~ b0-86 65-100 60-75 45-85 20~30
ches thicker than those for other Fulton soils. .
Genesee: G e ecem—mae 1>3 0-8 | o90-100| 83100 s0-100| 60-00
- 844 90-100 85-100 80-100 65-05
44-60 90-100 85-100 80-100 85-95
Gravel #:s Gp:
too variable to be estimated,
Haney: HaB, MdA, HdB._ ... 1%-2 0-9 90-100 | 80-100 | 75-100 | 50-75
26| 90-100 85-100 T6-100 55-80
20-43 85-100 80-100 | 76-1% - A0-B5
_ 4260 85-100 | 60-75 50-70 M
Haskina: HkA, HkB, HnA, HnB_______....._________._...| %1% 0-16 | 90-100 | 80-100 | 75-100 | 50O-75
16-30 856~-100 $0-100 75-100 50-70
30-80 90-100 85-100 | 30-100 70-85
Hoytville: Mo, Hv___.______ ... mmmmmmmmmmmmmm———— 0% 0-8 95-100 80-100| 85-100 | - 80-100
‘ * 8-44 | 95-100 | 90-100 | 85-100 | 80-100
44-60 95-100 80-100 | 85-100 80-100
60-70 96-100 90-100 | - 80-100 80-95
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properties significant in engineering—Continued

Classification ‘ Corrosion potential
- | Avsilable
Perme- water Reaction?| Bhrink-swell ’
‘ ability capacity ! potential
USDA texture Unified AABHO Steal Concrete
) I I in. of soil H
LoAM. ..o MI-CL Ad 06530 |Toi5093| 6.573
Finesandy loam....| 8M A-2, A-4| 2.0-8.3 0.10-0018{ 6.8-7.3
Stratified fine sand, | ML, CL, SM | A4, A~2 | 0.63-2,0 0.15-0.20 | 7.4-7.8
gilt, and clay
Silty clay loam.._.| CL; ML-CL | A-8 0.20-0.63 | 0.16-0.19| 6.1-7.8 | Moderate...._|...____._____. Low.
yloam... .. .. CL: - A8 0.63-2.0 0.18-0.17 | 6.1-7.8 | Moderate...._| High__.______ Low.
SR CH AT 0. 06-0. 2 0.13-0.16 | 6.1-7.8 | High_..______ High......... Low.
Silty olay ..o __. CH A-7 0.06-0.20 | 0.00-0.14| 61-7.8 | High______... High...._____ Low..
Silt loam or loam_.| ML A4 0.63-2.0 0.150.30 | 6.1-8.5 | Low____.____{ High...______ Moderate,
Bilty clay loam._.._| CL, ML-CL | A-6 0.20-0.63 | 0.16-0.19 | 6.1-7.8 | Moderate.._._| High.. ______ Moden.h te
. to low.
Silty olay loam.___| CL, ML-CL | A-6, A4 006-0.20 | 0.14-0.17 | 7.4-7.8 | Moderate..... High ... ____ Low.
Loam.. __._....._. ML A4 0.68-2.0 0.16-0.92 | 6.1-6.5 | Low_._______ Moderate...._| Low.
Clay loam ... _____ CL, ML A-4 0.83-2. 0 0.13-0:17| 851-5.5| Low________. High... .. _. Moderate.
Sandy clay losm___| 8C, CL A-4, A~2 | 0.63-2.0 0.11-0.15| 51-6.0 | Low_______._ ‘High......_.. Low.
Fine gravel an S8M, sW-8M | A-2 2.0-8.3 0.06-0.10 | 7.4-7.8 | Low______.._ Moderate.....| Low.
Loam...__....___. ML A4 0.63-2. 0 0.15-0.22 | 6.1-6.5} Low..._____. Moderate_____| Moderate.
Clay loam...______ CL, MI-CL | A-§ 0.63-2. ¢ 0.13-0.17 | 6.1-7.3 | Moderate__...| High...______ Mggnime
ow.
Limestone bedrock.
Bilty clay loam....| CL, ML A-T,A6| 0.20.63 | 0.16-0.19 | 6.1-7.3 | Moderate...._ High. ... _. Low.
Silty clay_ ... ML-CL, CL, | A-T7 0. 06-0. 2 0.13-0.16 | 56-7.8 | High.._______ High._ ______ derate
MH-CH | to low.
Silty clay. ... CH A-7 0.06-0.20 | 0.10-0.14 | 7.4-7.8 | High______... High...._..__ Low.
Gl;:;lly sandy 8 A-2, A4 {08320 0.11-0.15 | 7.4-7.8 | Moderate.....| High_.______. Low.
Gravelly loam..___ 8M A-2 2. 0.12-0.16 | 7.4-7.8 | Low.________ High....__.__ Low.
St loam. ... __.. ML, ML-CL | A4 0. 63-2.0 0.15-0.20 | 6.1-6.5 | Low.____..__ Low. oo oo- Low.
Sittloam._________ ML, ML-CL | A4 0.83-2.0 0.150.20 [ 6.6-7.3 | Low......__. Low______... Low.
Stratified ailt loam, | ML, ML-CL | A-4, A-6 | 0.63-2.0 0.130.17| 7.4-7.8 | Low________. LOWo e Low.
loam, silty clay
loatn, and sandy
loam.
Loam or sandy ML, MLCL | A4 0.63-2.0 0.140.19 | 6.1-6.5 | Low._______. LOWeeneeoueo Low.
Clay loam...._.... CL. A-8 0.63-2.0 0.11-0.15| 51-6.5] Low______.__ Low_ ________ Moderate.
Sandy olay loam__.| CL, SM A4 0.83-2.0 0.100. 14| 6.1-7.8 | Low___.__.__ Moderate.....| Low.
Gravelly loam_____ SM, GM A4 2.0-6.3 0.10-0.14 | 7.47.8 | Low.________ Moderate. ... Low.
Lolun or fine sandy ML, MIL-CL | A4 0.63-2.0 0.15-0:22! 5160 | Low____.____ High..._ _____ Moderate.
OAImN. ¥
Sandy olay loam.__| CL. A4 0.63-2.0 0.10-0.14 | 5.6-6.5| Low..____._. High.._.____. Moderate.
¥ e CL: A-6 <0.06 | 0.07-0.11 | 6.6-7.8 | High...______ High ... ... Low.
Clayorsiltydlay | MI-CL,CH | A-8 0.63-2.0 0.14-0.17| 6.1-7.3 | High _._____. High......... Low.
Silty clay_ - ... MELMH A-T7 0.20-0.63 | 0.11-0.15 | 6. 1-7.8 | High......_.. High....____ Low.
Bilty clay. - - MfﬁijH A-T 0.06-0.20 | 0.10-0.14| 6.1-7.8 | High..______. High. .______ Low.
Bilty olay._ - oo MI-CL,CH | A-7 0.06-0.20 | 0070111 6.1-7.8 | High_..._.__. High...oooo—- Low.




28 SOIL SURVEY

" TasLe 4.—Esumaud_ imatsd soil

Depth to | Depth Percentage passing aieve—
asasonal from
Boil series and map symbols " high surface
water | {typleal No. 4 No. 10 No. 40 No. 200
table profile) 4.7 (2.0 0.42 | (0.074
mm.) mm.) mm.) mm.)
. ..
*Kibbie: KbA, KsA, KtB.. .. __ ... 14114 0-9 100 100 90-100 | 50-75
For Del Rey part of KtB, see Del Rey series. 9-36 100 | 100 90-100 50-75-
' 36-60 100 90-100 80-95 - 80-40
Latty: La, Lewo oo oo e e emm 0-34 0-7 95-100 00-100 85-100 80-100

748 | 95-100 | - 00-100 | 85-100 [ '80-100
48-60 | 95-100 | 90-100 | 85-100 | 80-100

P e el 03 0-9 95-100 | 00-100 | 85-100 | 80-100
: 916 | 95-100{ ©00-100| 85-100| 80-100

1648 05-100 90-100 86-100 60-80
4880 95-100 90-100 85-100 80-100

Lucss: LwB, LwG2, LwD2e— oo | " 134-3 0-7 100 | 95100 | 90-100{ 85-100
: - 7-12 100 { 05-100 | 90-100| 90-100

12-20 100 | 95100 | 90-100 | 00-100

20-60 100 | 95100 | 90-100 | 90-100

Mermill; Md, Me_.__ e e e e e -4 0-9 95-100 { 90-100 | 85-100 | 55-90

BERNE 9-20| 95-100| 90-100| 80-100| 55-80
20-34| 95-100 | 90-100 | 80-100 | 40-60
: _ 34-60 | 95-100 | 60-100 | 85-100 | 8095
Millgrove: M, Mg oo 0-14 0-14 | 95-100{ ©0-100| 85-100 55-85
14-26 95-100 00-100 | 85100 | 65-80

26-42 90--100 85~100 70-90 40-60
42-60 6590 80-75 60~70 | = 20-30

Morley: MrB_o_ e eaee- 1%-3 00 95-100 90-100 85-100 75-85

6-12 95-100 90-100 85-100 80-95
12-25 95-100 90-100 86-100 80-95
25-60 95-100 90-100 80-95 75-90
Nappaneé: - NaA, NaB, NpA, NpB, NtA_______________; e K-1K 0-11 95-100 90-100 85-100 60-00

S 11-34¢ | 95-100 | 00-100 | 85-100 | 80-95

34-80 95-100 90-100 85-100 7585

*Ottokes: OKB, OB._ v ool 1%-8 | 0-9 100 | 90-100] 80-95 |' 20-40
For Tusooln.partof OtB, aee Tuscola serles. - 9-684 100 | 90-100 | 80-95 20-40
- 64-80 100 | 95-100 | 80-100 | 12-25
Paulding: Pa, Pd...__. S S 0-8 95-100 | 96-100 | 90-100 | 90-100

645 95-100 05-100 90-100 80-100
45-60 85-100 95-100 |  90-100 90-100

See footnates at énd of table,



PUTNAM COUNTY, OHIO

properties gignificant in engineering—Continued

Clasgification Corrosion potential
‘ Available
Perme- water Reaction?| Shrink-swell
ability capacity ! potential
USDA texture Unified AASHO Steel Conorete
B ir. | In. per in. of soil H
Loam or gilt loam__| ML A4 0.65-2.0.| 015020 | 6365 Low.._____.. High.. .. Low.
Loam. . . _____ ML, CL A4 0.83-2.0 0. 14-0. 18 5.6-7.3 | Low______... High . _____ Low,
Fine pandy loam...| 8M A-4, A-2 2.0-8.3 0.12-0.16 | 7. 4-7.8 | Low_._______ High....____. Low.
Cla.y or ilty clay MH, CH A-7, A-6| 0.06-0.2 0.14-0.17 | 6.1-6.5 | High.....____ High_ . _____. Low.
Cla.y__- ___________ CH A-T7 0. 08-0. 2 0.12-0.15 | 6. 6-7. 8 High. .. ... High.. _____. Low.
Clay. e CH A-7 <0.06| 016-0.10| 7.47.8 | High..______. High_ . _...._ Low.
S;li:.ylclay loam or M&ML— A-6 0.2-0.63 | 0.17-0.19 | 6.6-7.3 | Moderate._.___ High ......... Low.
Silty clay loam. .. _ M%'.LML_ A-7 0.2-0,.63 | 0-15-0.18 | 6.6-7.3 | Moderate.____ High.. .______ Low.
Clay loam .. ..____ CL A-4, A6 0.2-0.63¢ 0.12-0.16 | 6.6-7.8 | Moderate..__. High. ... Low.
Strm‘.lﬂed siity clay | ML, CL A-6 0.20.63| 0.11-0.156| 7.4-7.8 | Moderate_ .___[{ High.. .. ___ Low.
loam, silt loam,
and sandy loam.
Silty clay loam___.| CL, ML A~ 0.2-0.63| 0.16-0.18 ) 5.6-6.0 | Moderate_..__.| High._.___.__ Moderate.
Bilty clay. - ... __ ME;ICL, A-T7 0.20.63)] 012-0.16 51-55 | High__.______ High__.______ Moderate
Clay .. Mg—HCL, A-7 0.2-0.63] 011-0.14 | 6.1-6. 5| High...__._._. High. .. ___._. Low.
Silty elay._ ... ... M&CL, A-7 0. 06-0. 2 0.11~0.16 | 7.4-7.8 | High._____._. High. . _._. Low.
Lonm or gilty clay | ML A4 0.63-2.0 0.16-0.22 | 6.1-6.5| Low_________ High..  ______ Low.-
Clay loam ......... CL - A 0.63-2.0 0.13-0.17¢ 6.1-7.3 | Low._..___.. High....__.._ Low.
Bandy elay loam_._| CL, SC A4 0.63-20 0.11-). 14 | 6.6-7.8 | Moderate_.... High. .. _____ Low.
Clay_... e CH’ CL A-8, A-T <0.06| 0.09-0.12 | 7.4-7.8 | 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.
Clayloam......_._ CL A6 0.63-2.0 0.13-0.17| 6.1-7.3{ Moderate.._._| High._ _______ Low.
Bandy elay loam___| CL, 8C A4 0.83-2.0 0.11-0.15 | 6.8-7.8 | Moderate..__. High_ .. _____ Low.
Gravelly sandy sM A-2 2.0-6.3 0.10-0.14 | 7.47.8 | Low___..____ High. .. _____ Low.
Silt loam__________ MI-CL A4 0. 63-2. 0 0.16-0.20 | 6.1-6.5 | Low_________ |- ____. Moderate.
Clay loam......_____ CL A6 0.20.63  0.13-0.17 | 5 1-6.5 | Moderate.____| High_________ Moderate.
S CL, CH A-8 0.686-0.20( 0.11-0.16{ 56-8.5 ngdera.te to High_ . _____. Moderate
Clay loam._......... CL A-6 0.06-0.20 | 0.08-0.12 | 7.4-7.8 | Moderate..___ High.. ...... Low.
Sﬂ:l:om or silty CL, ML-CL | A-6 0.63-2.0 0.15-0.20 | 4. 5-5.5 | Moderate..___ High _._....__ Low.
Cla, {nd sili‘.y Mh A-T 0. 08-0. 2 0.12-0.16 | 4 5-7. 8 | Moderate to High . __.__ Low.
clay. H MH- : high,
Bilty olay._ - ----- GL ML CL A6 <0. 08 0.08-0. 11 7. 7. 8 | Moderate to High . ____. Low.
Loamy fine sand. __| SM.. A-2, A-4 6.3-12.0 | 0.06-0.08 | 6.1-6.5 | Low_____..__ Low___..___. Low.
Loamy fine sand..__| 8M A-2 A4 6.3-12.0} 0.08-0.08 | 56-7.3 | Low_________ Low____._..__ Low.
Finesand_____.._.. SM - 6.3120} 0.03-0.06 | 6.68.4 | Low_...__ Moderate__._.| Low.
Cla.y or silty clay MH, CL A-T,A-6| 0.06-0.20 | 0.14-0.17 | 6.1-6.5 | High_________ High. . _... Moderate.
cmy-,_' ___________ CH, MH AT <0.06] 0.12-0.15 | 6.1-7.8 | High_________ High____..._. Low.
Clay. oo oaeee .. CH A-T7 <0.061 0.07-0. 11 7478 | High_________ High ____.__ Low.



30 BOIL SURVEY
TasLy 4.~Hatimated soil
Depth to | Depth Percentage passing sieve—
Soil d bols v m‘:ﬁ-tm '
series and map 8 0; i - furface
D ey gk | ats® | Mot | No10 | No.4o | No. 200
table profile) (4.7 2.0 (0.42 074
mm.) mm.) mm.) mm.)
n In.
Pewamo: Pm._ .. emcmaceeee . 04 _0-13 100 95-100 95-100 80-95
' 13-18 | 05100 ] 90-100 | 90-100.] 80-95
18-50 | ©95-100 | 90-100| 90-100 [ 80-96
50-65 | 90-100 | 80-100 | 80-80 65-80
Quarries: Qu. .
Properties too variable to be estimated.
Rawson: RmA, RMmB, RMC2- - oo o oo oo 1%-3 0-20 | 95-100{ 90-100 | 80-95 50-75
- 0-32 | 90-100 | 80<05 50-70 | 35-GS
32-80 | 95-100 | 00-100| 85-100 | 7595
Rimer: RnA, RNB. oo oo %1% | 09 95-100 | ©00-100 | 85-100 | 20-35
i 9-22 | 95-100 | 90-160 | 85-1007| 20-85
22-32 [ 95-100 | 90-100{ 85<106 | -
32-80 | 98-100 [ 00-100 | 85-100 | ~ 70-80
Roselms: RoA, RoB, RsA, RsB____ . . S R T ¢ 14 08 05-100 |  90-100 85~100'| '75-95
' 6-28 | o5-100| 90-100| 85100| 75-95
28-60 | 95-100 | 00-100 | 85-100 | .90-100
8t. Clair: SaB, ScB, $¢C2, SeD 2 oo e e 1%-3 0-6 90-100 | 85-100 | S0-100:
6-26 |- 95-100 | 90-100 | 'B5-100 | 80-H5
_ 26-80 | 95-100 | ©0-100'] ' 85-100 |  80-85
Seward: SdA, SdB__ .o 1%-8 0-28 | 95-100 | 85~100 | 60-85 1540
28-34 | 90-100 [ 80-100 | .80-85 40-50
34-60 | 95-100 | 90-100( 85~100 ] 80-95
Shinroek: SFB, ST0 2o o oo e 14-3 0-12 | 90-100 | 85100 | 80-100 | B85-90
12-20 | 95100 90-100 | 85100 | 80-90
20-31| 95-100| 90-100| S85-100| ‘1005
31-60 | 900-100 | 85-100| 80-100| 5590
BhOALS: S o o o o e e et 134114 0-3 90-100 | B85-100 | 80-100 | 6505
8-28 | 90-100 | 85-100| 80-100| 6580
28-80 | 85-100 | 80-100| 75-100 | 40-85
Shoals, moderately ahallow varient: Sk___.__ ... ... C OV M-1Y 0-8 90-100 100 80--100 85-86
8-27| 95100 | 100 | B0-95 80-90
37 2 IR IR S R
BLOBD: 50 o m e oo e e e e e e e mem 20-% 0-8 95-100 | 90-100 | 85-100 ] 80-80
§-44 | 95-100 | 90-100 | 85-100 | 80-00
"44-T0 | B5-100 | 80-100| 70-90 55-90

fee footnotes at end of table,




PUTNAM COUNTY; OHIO 31

properties significant in engineering— Continued

Classification : Corroaion potential
| - Awvsiiable
Perme- water Reaction?| Shrink-swell
ability capacity ! potential
UBDA texture Unified AABHO Steel Concrete
In, per br. Inperinofeil]  oH
8ilty clay loam..__.| ML-CL A-7 - 1.0. 20-0. 83 0.16-0.19 | 6.6-7.3 { Moderate.__._|-eococeoneo_. Low.
Bilty elay... ... CL, CH A-8, A-T | 0. 20-0. 63 0.130.16 | 6.1-7.83 | High__..___.. High . ______ w.
Clay... .. CH! CL A-T A-6(0.200.63 | 0.00-0.14 | 6.6-7.8 | High _______~ High_____ - 7-
Clay loam.........| CL A-8 0. 20-0. 63 0.090.13 | 7.4-7.8 | Moderate_.___] High__.______ Low.
............. L A-4 0.63-2.0 014018} 4560 | Low-.______.. te_.___| Moderate
Sandy ch{@l: ---| BGQ, CL A4 0. 63-2.0 0.11-0.16 | 56-6.6 | Low______.__ Moderate.... __ Low
Clay and heavy Gﬁ, CL A-6, A-7 <0. 08 0.08-0.12 | 6.6-7.8 | High_...._____ Moderate.....| Low
y .

Loamy fine sand.._.| 8M: A-2 8.3-12.0 0.09-0.13! 6.1-6.6 | low.. _.._... Low. oeo .. Low.
Loamy fine sand___| 8SM A-2 8. 3-12. 0 0.08-0.12 | 5. 16,0 | Low_______.. Low_ . __.__. te.
Fine sandy loam.__| SM A4 2.0-6.8 0.11-0.16 | 6.6-7.8 | Low__.—_..__ Low. ___.._. Low.
Clay. e CH, CL A-86, A-7 | 0.06-0. 20 0.08-0.12 | 6.6-8.4 | High_.__.____| High____._.__| Low.
Siltlloam or gilty CL, ML-CL | A-6, A-7 | 0.20-0.63 0.16-0.19 | 5.6-8.0 | Moderate_.._.] High.._______ Moderate

clay loam.
Clay e ME&?H' A-7 <0. 06 0.120.16 | 5.1-7.8 | High______..__ High_ ..__.... Low.

o, ML~
ClRY - e CH, ML-CL, | A-7 <0. 08 0.08-0.12 | 7.4-7.8| High__.______ High___._____ Low.
MH--CH . _

Silt loam or loam...| MI~CL A-6 0.63-2.0 0.18-0.20 | 5.6-6.5 | Low-________ Moderate.____ Moderate
Clay___._____._ ——-| MI~CL, CH | A-T 0. 06-0. 2 0.12-0.16 | 5.6-7.8 | High__._____. High___. __.._ Low.
Clay oo CH A7 <0.06 0.08-0.12| 7.4-7.8 | High.___.__.__ High ______.. Low.
Loamy fine sand___| SM. A-2, A 4| 63120 0.06-0.00 | 5.6-6.5| Low___...__. Low.. . __. Moderate.
Fine sandy loam_._| 8M: A4 6.3-12.0 0.09-0.121 6.1-7.3 | Low_____.___ Moderate. ... Low.
Clay. ... ML-CL, MH | A-7 0. 06-0. 20 0,080.12| 6.6~-7.8 | High_..______ High_______._ Low
Silt Joam..__._____ ML A4 0.63-2.0 0.18-0.20 | 5.6-6.5| Low_____.____ Moderate..... Mederate.
Silty ¢lay loam_____{ ML~CL A-8§ 0.63-2.0 0.15-0.18 | 5.6-6.5 | High. . _______ Moderate. ____ Moderate.
Sity clay. ... CL, CH AT 0. 20-0. 63 0.130.15 | 6.1-7.3 | High____..___ High. . ..__... Moderate
Stratified silty clay | CL, MH A6 0. 20-0. 63 0.12-0. 18 7.4-7.8 | High__..___.. Moderate....... Low.

loam, silt loam,

and silty clay.
Silt loam . oo oo ML-CL A-4, A6 068320 0.17-0.20 | 6.6-7.3
Silt loam___..__... ML~CL A4, A-6| 0.83-2.0 0.170.20}1 6.1-7.3
Btratified ailt loam | ML, SM A4 0.63-2.0 0120.18{ 6.6-7.8

and fine gandy

loam.
Silt loam______.__. ML A-4, A-6]0.63-20 0.17-0.20| 6.6-7.3 | Low____._..._ High . .______ Low
Silty clay loam____) ML-CL, CL | A6 0.63-2.0 0.150.18 | 6 1-7.8 | Moderate_____ High_ ________ Low
Limeatone .
Silty olay loam....i ML, CL A-4, A8 | 0,63-2.0 0.16-0.19 | 6.6-7.3 | Moderate.____| High__._____. Low
Silty clay loam__. .| CL, ML-CL | A4, A-8| 0.63-2.0 0.15-0.18 | 8.6-7.3 | Moderate__.__ % ........ Low.
Stmﬁﬂeg gilt loam, | ML, CL A-4 A-6|0.63-2.0 0.12-0.16 | T7.48.0 | Moderate.___._| High-________ Low.

gilty clay loam,

loam and sandy

loam,



32 SOIL SURVEY

TasLe 4.—Fstimated soil

Depth to | Depth Percontage passing sieve—
seasconal 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.)
. In,
Tedrow: TdA. - cercccerrcermreeccammmmenem—————————— H-1K 0-9 85~100 80-100 80-75 15-45
9-16 85-100 80-100 80-75 15-45
‘16-44 85-100 80-100 50-70 6-35
44-T72 85-100 80-100 50-70 10-36
Toledo: To, T oo cmmmmcmctam—— 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 | ©0-100
*Tuseola: TUB, TWB e e me e e oo e 1% -3 0-14 95-100 90-100 86-100 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 05-100 90-100 85-100 80-80
Urban land: Ur.

Properties too variable to be estimated.

Vaughnsville: VaB_ .o ____ 1% -3 0-8 95-100 80-100 85-100 50-76

8-16 85-100 80100 75-100 40-55
16-30 85-100 80-100 75-100 70-85
30-38 86-100 80-100 756-100 3045
38-60 85-100 80-100 70-95 70-80

Wabasha: Wa. oo eeeeeeee 0% 0-6 100 100 | 90-100 | 90-100
6-48 100 100 | 90-100 | S5-100
48-60 100 100 | 90-100 | 80-100
‘Wabasha, moderately shallow variant: Whb___________________ 10-Y% 0-8 100 100 90-100 85~100
830 100 100 | 60-100 | 90-100
-1 N PO RN AR SN
WauBe0n: Wi oot o s e 0-4 09 95-100 90100 85-100 235-50

9-36 95-100 90~100 §5-100 2560
36-60 95-100 80-100 86-100 Bo-95

Willetde: WM. v e e e e e ——— e 0-% 11 2 U (VRN SRR M
25-80 95-100 90-100 85-100 80-95

1 A lower than normal available water capacity is shown for dense tili and dense clay layers. Because these layers Testrict root de-
velopment, less moisture is available to plant roots.



PUTNAM COUNTY, OHIO

properties significant in| engineering—Continued

GlmﬂoLaon Corroaion potential
! Avallable
: Perme- water | Reaction?| Sbrink-swell
: ability eapacity 1 potential
USDA texture Unified AASHO . Bteel Congcrete
‘, In.perie. | o perin. of woll oH
Loamy fine sand. __| 8M; A-2 A4 63120 0.060.10| 6.1-6.5 | Low___.__.__ Low___ .. ... Low.
Loamy fine sand__.| 8M A-2,A-4| 6.3-12.0| 004008 | 6.1-8.5 | Low_________ Low_ .
Band_____..______ SP-SM,8M | A-2,A-3( 6.3-12.0| 0.03-0.05| 81-7.8 | Low_._______ Tow._______. Low.
Loamy sand.___.__| 8M ~ 6.3-12.0 | 0.04-0.08| 7.4-8.4 | Low_____..__ Tow oo .. . Low.
Silt; el?y or silty Mq, CH | A7 0.2-0.63{ 0.16-0. 16 | 6.6-7.3 | Moderate____. High .. ..__.! Low.
¥ loam. I*
Silty elay_ . - __... M 'Cﬁﬁ A7 0.06-0.20 | 0.13-0.16 | 8.6-7.8 | High_________ High.. . ___.| Low.
Silty elay loam.___.| ML} O, CH, | A-7 0.06-0.20 | 0. 08-0. f12 7.4-8.0 | High______ High ... _. Low.
P ML A4 0.63-2.0 | 0.150.20 | 5.6-6.5 | Low.._.__._ Moderate.___| Moderate.
Silty olay loam__ . _ MLl CL - | A6 0.63-2.0 | 0.14-0.18| 61-7.3 | Tow______.__ Moderate__._.| Low.
Fine sandy loam.___| 8M| A4 2.0-6.3 0.12-0.16 | 7.4-7.8 | Low___._.__. Moderate...__. Low
Silt loam__.__..___ ML’ A4 0.63-2.0 | 0.16-0.10| 7480 Low________ .| Moderate_____
A oo ML, ML-CL | A4 0.63-2.0 | 0.150.20| 6.1-6.5 | Tow..._.____ Moderate____. Low
Sandy clay loam___| 8C,'CL A4 0.63-2.0 0.10-0.15] 6.1-7.83 | Tow_________ Modemate___.._ Low
yloam_________ A-8 0.632¢ | 012016 ) 6.6-7.3 | Low___.____. Moderate. ... Low
Sandy loam. . _.._. SM A4, A-2]| 0.63-2.0 | 0.12-0.16| 6.8-7.3 ] Low-..__.__. Moderate...... Low
Clay lodm_____..__ CL A-6 0.06-0.20 | 0.10-0.14 | 7.4-7.8 tmmmnn Moderate. ._. Low
Silty clay - .. CL, [CH | A-6, A-7| 0.20-0.63| 0.14-0.18 | 6.6-7.3 ™, N Figh .. ... Low
CBY o anmeaeeme CH, ML-CL | A-7, A6 | 0.08~0.20| 0.12-0.15| 8.6-7.8 | High_________ High..._____. Low
Stratiﬁﬂﬂt ec«]in emy,d CH, MI~CL | A-7,A-6| 0.06-0.20 | 0.13-0.17 | 7.4-7.8 | High_ __..____ High. .. ... low
¥ an
siltg clay loam.
Silty clay loam..__| CL | . A6 0.2-0.63| 0.16-0.10 | 6.6-7.3 | High.....__.. High......___ Low.
Silty olay . __._._- CL, CH A-T,A-6| 0.06-0.20] 0.12-0.16 | 6.6-7.8 | High_________ High. . ___.__ Low.
Limestone bedrock. !
Fine gandy loam___| 8M ° A-2,A4| 63120| 0.13-017| 6.67.8 | Low.u.__.__. High_oouo..- Low.
Fine sandy foam___| 8M | A2, A4| 6.3-12.0( 0.11-0.16| 6.6-7.3 | Low_—____._ W Highoooo_ .. Low
o PY CH, CL A-7, A-6 <0.06( 0.08-0.12 | 7.4-7.8 | High...______ High ... Low
Muok- . 1 T 2.0 6.3 | 0.22-0.28 | 6.6-7.3 | 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.

3 Surface layer may have a higher pH than indicated if limed.
» Subject to fooding, |
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TasLe 5.—Engineering
[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. Thesollsin
referring to othee series that appear

Suitability as source of— Boll features

soting—

Suitability Suscepti- i
Boil series and map symbols for winter bility to
grading frost action
Topsoil Sand and Road fill Highway location

gravel _

Arkport: ArB_____..__._.__ Good_ ... Low. ... Poor: sandy | Good source to goord: Few adverse

Tow fortil- | sand not s e %
ow - sand.; ;
ity. quj&l:le for tocmdv sand’
gravel. hﬁl;l hauling,
Belmore: BIB, BmA, BmB, | Fair_________ Low to Fair to good. .| Fair helow Fairinsurfm Well drained;
BmC., moctie- g:;ltl[xeg: 3 layer and glt:b- dr: ty on
erate. s soil; good. ou X
substratum. pes
*Blount: BnA, BoA, BoB, | Poor: plas- | High _____. -Fair: thin Not suitable__| Poor in ohyey Clayey soil ma-
BrB. tio when sultable : soil material; terial; somsonal
For Del Rey part of wet; sea- material. fair in sub. water
BrB, see Del Rey aonal high . stratum. -
seriee. water
table.

Bono: B&. o oo Poor: sea- { Moderate___| Poor: clay- | Not suitable_.| Poor: plastio Very poorly
sonally wet; ey material. clayey material; l; clayey
clayey shrink- material: sea-
material. swell potential; " sonal hig]

h water water ta
e. )
roughton: BtB, BuB2, Poor: plastic| Low__.__.. Poor: dlay- | Not suitable._} Poor: plastio Plastio; clayey
BuC2, BuD2, BuE3. when wet; ey material. soil material; soil material;
sloping to high shrink- ateep slopes.
steep soils. swell potential.
Clay pits: Cp.
pNo in retations;
pro es too vari-
able,

Colwood: Cw_.____._____.__ Poor: gea- High_______| Good in sur- | Not suitabls; Fuir medium Seasonal
sonal high tave layer; silt and anasuibﬂlty, water tabile;
Eﬁf §f,ﬁ in sub- ver(yi fine bl soft when wet;

; very sand. emdi 8 on very poorly
poorly depth of fills. drained.
drained. 30 inches,

Cut and £ll land: Cx.

No in tntgigna ;ari
Pro; vari-
able,
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interpretations of the amls
such mapping units mav e different properties and limitations, and for this reascn it is necessary to follow carefully the instructions for
in the firet oohnnn hxb
Soil features affecting—Contifiued
Pipeline ¥arm pends
construction and ; Aﬂ oultural Irrigation Terraces or Waterways
maintenanca : diversions
Reservoir areas _Embmkmmtu o
Well drained; Excessive seep- Subaeot to pip- Weil-dnfned Low available . Erodible sandy | Erodible sandy
loose, a.ge, mdy per- m water material; material ;
trs fy; rapia diffioult to difficult to
foir sta by; Inﬂitnﬂ&; vegetate. vegotate
: fair to goo mo;r:l to
‘ " compasction. soil blowing.
Well drained; Exoen?va scep- | Subject to pip- | Well drained.__..| Medium avail- | Short tomod- | Surfecelayer and
french walls | 2ge;smnd aud m}nrm; " i mocersttly’ | Eodorseny
es) ; ; mo il
° s airstn.bﬂit.y; modiul:ir - deep to gravel; eradible;
fair to gom:ly teation ; some outs expose
compaotion. o material. sand and
pes- Gult 1o vege-
tate;
Seasonal hlﬁl; Low : Fair to Seascpal § Medium avails Claye: Erodible
water table; % ty and wm, able water nnd? subsofl; f
clayey wn.u; table. compaction; w ity slow stratum; cult to vege-
material ‘ gﬁt“ﬁ abiity; some- M’gh neniyﬂ level to tabe; ne a0
s i 7 ; wa
shrink-swell etertable. | Dodustay ™ | B!
: potential. erodible.
V Low sa ; Poor stability Very High available Nearly lovel; Ni level;
wchy_ m and compac- ; H water oa m.v ma-~ wﬂﬁ’ ma-
ey material, watar table. tion; lowpem- mﬂ%‘ ity; slow Infil- Asl; mod- ; mod-
f mﬂi’mt . .yater table; tration; sea~ erately erod- erately erod-
low permes- sonal ible in chan- ibls in chan-
potantlal bility. water table. ; cuts nels; outs
gh when vemuh m? snd
; very L
Moderstely well | Low sespage; | Fair stability; | Moderately Low to medium | Clayey subsoil | Clayey subsoil
drained: clayey| modérately fair to poor od; w:gl : uvsilable “yl:y subwtra- - .if substra-
material, well Hnined. compaetion; ¥ permen- water oapac- tumh; éopg:&- tum; cute
! * low permea- bility ; season- “itys slow to steep; difficult to
bility; high ally wet. infiitration, cult to construct and
‘volume . araoks vegetate. vegetate;
when dry )
onal b Exoossl Poor stability; ons0L: | High available | Nearly level; Very
water table; ;P “:':l fair to A Wm&ﬁ. H?;teru ’ uﬂym s lym
soft when wet; ter oompu&ol:n moderate per- mdr“- mod sonal h%ﬁ
unstable ta subject to pip- |  menbility; mﬁimﬁon, water table.
trench walls, 1g; medium nearly level high
f:}mpmdbil- water




36 BOIL SURVEY
TasLw 5.—FEngineering
Suitability as source of— B:&l eet:i.ng—m
Buitability Buscepti.
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 falr | Not suitable._| Poor: ' plastis Somewhnt poorly
plastic soil; t0 & depth clayey drain:
seasonal of 10 . material; poor seasomf
h water inches; stability ‘and water table,
tacgeto sub- poor in sub- coapmtion flooding.
Je H
flooding. clayey. table; subject
to flooding.
l'Del Rey DgA, DIA, DIB, | Poor: High.. . .__ Good in sur- { Not suitable._] Fair: fajr stability;| Seasonal hﬁl:
sticky face layer; seasonal § ‘water table.
For Fulton part of DmB, when wet; fair below; water table.
e Fulton series. seagsonal moderate
high water fine
tagle. material.
Digby: DnA,DnB.__ . __ Poor: Moderate Fair below Fair: fair Seasonal hi
seasonal to high, degws h ot 18 depth of 2 com&aetlon and water table;
gh water to 4 feet, moderate
‘ _peor below. but Seas0 permeability.
cobtiden | aoodin sup-
ootigider- goo sul
ale fines. gtratum.
Digby, modara,tely shallow | Poor: sea~ Moderate...| Fair to lime- | Source of Fair: fair com- Seasonal
variant: DoA. sonal hi stone beéd. rock lime- paction nnd water table;
water table; rock. stone helow atability; moderate
limestone depth of 2 sonal g:rmeability H
bedrock at to 3 feet, water ta drock at
depth of 2 limited depth th of 2 to
to 3 feet. over hedrock. 3 feet.
ton: .

FtA, Fuh, FuB__________ Poor: clayey Moderate Fair in sur- Not suitable_ .| Poor: tia Clayey soil;
soil materi- to high. face layer. olay, alr ata- seasonal high
al; seasonal bility; medium water table,
hig water to oom-
table. p ty;

seasonal hi
water table.

N Surface layer | Moderate | Fair in sur- Poor source - | Poor: quaﬂc Clayey soil; .
and subsoil to high. face layer. below clay; falr sta- seasonal iﬂgh
poor; ; depth of 3 bﬂit ; medium. water table.
clayey soil to & feet; to com-
masterial; contains p ty;:
seasonal _ seasonal
high water fines, water table;
table. substratum

Bon aval ond
an
mnf:ith
variable con-
tent of fines.
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Boil features affecting—Continued
Pipeline Farm ponds
construction and altural Irrigation Terraces or Waterways
maintenance . diversions
Resarvoir areas Embankments
e
Somewhat Low see;Tnge- Poor stability: Someowhat High available Nearly lovel Ni
rly cdayeyl and compae- ml:y ‘clayey SOii %‘NY
ained; material; tion; low od; slow cl.pscit moderately wodible in
clayey subject to Ej ermeability; permeability; tra- erodible in
material; flooding. gh volume 8 | tion ; high channels; diﬁ
subject to hange; water table; water table; cuta diffieult oult to
flooding, cra.cka when subjeet to subject to to vegetate; te ;
: oding. flooding. subject to subject to
flooding. :

Seasonal high Low see Fair atability; Beasonal High available Nearly level to | Clayey subsoil;
water table. seasonal hi fair to good water table; water gently slop!nﬁ, t to

water table. compaction ; w .capwity, clayey subsoll ; vegetate;

; low permeability. cute difficul seasonslly
billty: ‘ inﬂltra.tlon. to vegetate. wet.
medium Beasonal
compressi- water table.
bility.

Seasonsal high Pervious sub- Fair stabillt; high Medium Nearly level or Nearly level to
water table; stratum, high fair to gogd waser t-ble; available gently ;| gently sloping;
sandy and seepage ; com actlon, surface Is water cute expose moderately
ﬁrs.veliy below edf a,ndtmbqﬁ capaoity; moderately erodible in

epth of 40 water table. ﬂ)l modsrately medium erodible eand channels;

j ability ;r;en permesble; infittration; and gravel oy
compac underlying seasonal high wet.

sand and water table.
gravel;

rapid tely

permeability.

Limestone Limestoné bed- | Limestone Beasonsal Low available Nearly level; Nearly lavel;
bedrock at rock at depth bedrock at water table; water ca limestone m y
depth of 2 to of 2 to 3 feet, depth of 2 to per- ity; my bedrock at erodible in
3 feet; sea~ 3 feet. sability; ingleration; dopth of 2 to channels;
sonal hﬁ limestone limestone 3 feet. limestone
water ial rock at bedrock at bedrook at

depth of 2 to depthofzto depth of 2
3 feet. 3 feet. to 3 fest.

Seasonal Very low seep- Fair to poor Seasonal Medium avail- Nearly level to Nearly lovel
water ; ; Beasonal compaction water table; able water gantly slow to gently
cla ey subsoil % water and atability; slow permea- ty; low gey au sloping; mod-

sub- table. low permes~ bility. tration; an tely erod-
stmtum. bility; high seasonsl high tum; outs ible in chan-
shrink-swell water table. difficult to " nels; ,01!!03
potential; vegetate; mod- |  subscil an
medium to erately - substratum;
high com- ible in chan- diffioult; to
presaibility nala, vegetate.

Sessonal hj Gravelly sand Fair to poor Seasonal Medium avail- Nearly level; Nearly lovel;
water tab strata pprmit compaction water thi able water seasonal cuts in gllgey
g:ye aubsl?_ll high na.l imd stability; ;lit])lw m&uﬁ i low water table. ::.tm oil difs-

82880 W permea- ty; nndy on, vege-
stratum. water table. bility in clay gravelly ma- tate; moder-
: material; w wate:r tn.ble. shz:x erodible
pervious grav- depth of 2 to in .
g' to 3 feet.
substratum.




38 BOIL BURVEY
. TapLe 5.—Ingineering
Suitability as source of—— Boil features
affecting—
Suitability Suscepti-
8oil series and map aymbols for winter bility to
grading frost action _ L
Topaoil Sand and Road fill Highway losation
gravel .
Genesee: Gn__________.____ Poor: com- | Moderate___ Good#.o dapt.h Not suitable..| Fair: fajr sta- Good drainage;

: m%nly wet of 2 teet. bility and aﬁubject to
subject to compaotion. oodi.ni;
ﬂoo{iing. nearly level,

Gravel pita: Gp.
0 interpre;;tio::i,
properties v
able to be estimated. L )
Haney: HaB, HdA, HdB___.| Fair: sea- | Moderate | Goodte | Fal¥ to good | Fair surfaos lsyer Modentdy well
: 80 to low. . de[ilt:of 12 looaﬂ%; 8 and subaoil ;
wet in depth of 3 fair stability soml wat.neaa
falr be- to 4 feet, and compac-
but. son- tion; fair to
dopth of 12 | tains son- good substra-
and 20 siderable tum, has varied
inches. fines. content of
. . ea.
Hasking: HkA, HkB, HnA, | Poor: sea- High______. to . Not suitable_ .| Fair in subsoil Seanonal high
HnB. gonal high il of 10 ' to depth of water fable;
water table. iohig; fair 2 to 3 foet; subasoil mod-
tween moderats erately per-
depth of 10 shrink-swell ; sub-
t0.20 potential: stratum has
inches, seasonal high material
o water table; at depth of 30
ml; in m;»bl;s o to 40 inslies,
very slowly
ola; -,uﬂn;'h . ble.
_ _ vol change.
Hoytville: Ho, Hv______.__. Poor: clayey | High_______] Poor: 'high | Not suitable__| Poor: plastie Seasopal
tel;ulm _o{“:y;:‘obn-_ clay; maﬁvo - | wster tﬁ;;
Seaso tent. ume change; . plastie soil
wet. v ) seasonal water material; very
table. poorly drained.
*Kibbie: KbA KsA, KtB_...| Poor: sea- High__. _.__ Fiiir to goo Not suitable_ . Poor poor stabil- | Seasonal e
For Del Rey part of sonally to depth of _ high erod- water table;. .
KtB see Del Rey | wet; low 15 inches; ibiiuy, seepage in cu
seriea stability on fair be- on ;
freesing tween seasonal
and thaw- depth of water table,
ing. 15 and 30 ’
inohes. ]
Latty: La, Le.__ .. _.___. Poor: high | High..._._. Poor: ' high * | Not suitable; | Poor: plaatis clay; | Seasonal |
“elay con- o élay obn- fine- smemg?;h ’ . water table;
tent; very | tent. grained water table. plaatio
poor ' msterial, matarial;
drained. ' ' poorly
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interpretations of the soilp—Continued
80il festures affecting—Continued
Pipeline Farm ponds :

construction and tural Irrigation Terraces or Waterways

maintenance Amga diverstons
Reservoir aress Embankmenis

Well-drained, Medium seep- Fair com i | Well dra’ned; High availabls Nearly level ;- Neatly lovel;
loamy soil; age; subject and st.wt;? subjebt to wsta;:sru— : wol{ drained ; subjeet to
subject to doedjng; medium per- ity; uh subject to m; well
flooding, well-drained meability; infiltration; * flooding. .

soil, medium com- well drained ;
presaibility. subjeot to

Moderatel High seepage in | Fair to good Moderately - Modiom avail- .| level to Nearly lavel to
well dmzmd; substeatum ; sompaction; well dngl i able water y sloping; gently H
loamy ma- moderately and stability; gravel and - capadity; short slopes; modara

over well drained moderate sand at depth am moderately erodible in
or soil. permeability; of 2 to 4 feet. tration. erodible in channels.
gravel. substratum channela,
has pervious
gravel and
. sand. )
Besasonal hj Medium ssepage - | Fair compaction 1 I Medium avail- Nwllwal to Noarly level to
water table; {:;:hha&ﬂstéo : imd stability; water t::’lh;‘ abmmr mow; gently m“;
ma- of oW permea- moderately on; ¥ ders moderad
turi{.lybe'low to 40 inches ; bility; sub- Permsable medium in-~ erodibls in erodible in
depth of 30 seasonal hi stratum has subsoil ; H channels;
inches. water table; high shrink- olayey sub- slow pt - seasonal _
substratum swell poten- stratum, very bﬂltt{buhw water table. water table.
has very low tial. slowly per- depth of 30 to
seepage. mmhie. 40 inches,

Heasonal hi W seepage; Fair to poor - Seasonal High avallable Nearly level; Nearly level
water table; seasonal hi compaction water table; water capac- ey sub- clayesy soil
very peorl water table. - and stability; moderately ity ; slow infil- 3 cuts material ;
drained; clay- low parmea~ slow permea~ tration; sea- cult to vege- modera
ey material. bility when bility; m gonal . tats; modar- erodible in

compacted ;- poorly od. water table. ately erodible channels; sea-
high volime in . sonally wet.
change; cracks

when dry.

Seascual h Poor stabill Sesucosl h High- svailabile Nearly lavel to Neasly level to
water 3 my andoo_mty water table; witer dapac- | gently H ﬁ slop-
trench walls seams in sub- tion; sandy modefdte per- ity; medivm “highly erod- ; sandy
unstable. stratum; sea- permeable mesbitity; tration; _ible in chan- and silt

sonal hi material, sub- nearly level. ! h "nels; afltation mw-hi is
water table. jeot to piping water table. . erodible and
source of
. siltation.

Beasonal hj Low seepage; Fair to poor High water Medium avail- Nearly lovel; Nearly lovel
water table; high water ut;bilﬂ?poor i ; very able water clayey sub- ollyy;yloﬂ
very poorl table. oompaetfon, slow permen~ g&mity; slow stratum material;
draimed ; clay- high shrink- bility; very tration ; subaoil; diffi- moderataly
ey material, po en- T aghmter eult to vege- erodible in

tial; cracks od. le. tate; very channels;
when dry; low y seagonally
permeability. B wet,




S0IL SURVEY
TasLz 5.—Fngineering
Suitability aa source of— Soil featurea
affecting—
Buitability Suscepti-
Boil seriea and map aymbols for winter bility to
grading frost aetion
Topaoil Hand and Road fill Highway location
. gravel
Lenawee: Ln, Lsoo__..____. Poor: sea- High.. ____ Fair to depth Not suit- Poor to fair; fair High water table;
sonally of 16 able. oompmion modera slow
wet;lvery ine%es; to and atshtl:irty, Wbrl
poorly modera wa poorly
drained, clay oon-~ gg‘lle. med
tent.
Lucss: LwB, LwC2, LwD2.__| Poor: wet in | Moderate__.{ Poor: clayey | Not suit- . | Poor: plastio Plaatic cla
winter; material. able. cla{ey material; ma ; some
511?;’ to llihfm""’l“lﬂ@ steep alopes.
; ¢ .
mn.t’eria{ey 8
Mermill: Md, Me___________ Poor: very | High_______ Fair to good | Not suit- . | Fair in subaoil; sea- | Seasonal
poorly to depth able. sonal high water water tal
drained; of 15 table; poor in plastie ehy
seasonaily inches, substratum; material &
wat, plastio claysy ma~- depth of -20 to
terial; very slowly 40 inches.
permeab}e
Millgrove: Mf, Mg___.__.___ Poor: v Moderate.._| Good to Fair to Fair: fair mbmty Seasonal high
ﬂyery depth of 20 g:lod and som water ;

i inches. to depth of 3 to 4 moderately
seaaonn.fly zth of foet: good in permeable gub-
wet., sandy and grav- . vag.‘md

elly subatratum; poorl .

strnta of good stability.

mdela.nd

gravel;

Sonsdar.

i;hh fines

many

places.

Morley: MrB._________.____ Poor: sea- High__..___ Fair to depth. | Not suit- Poor: surface and | SBeasonally wet;
sonally wet of 12 abje. subsoil has plas-- moderately
am(l’:;ow inches. mﬂdmﬁeﬁd gell H
to ; volume ow permes-
clayey change. bility; clayey
material. material.




channels.
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_inlerpretations of the soils—Continued
Soil features affecting—Continued
& d Farm ponds taral | Irrigati T Waterw

construetion an on erraces or [} B

maintenance Amm diversions v
Reservoir areas Embankments

Seasonal high Low seepage; Fair stability High water High available Nearly level; Nearly level;
water table; water and compaoc- table; mod- . water capac- mo: en.tely seasohally
very poorly » mediuvm tion; medium erately slow ity; moderate ble in wet; very
drained. Dlas !thifough Dressitiliny : wty; ’h’iﬁ‘h tons Doy B VR | ooty

places pressibility ; W ¥ wa poor .
gilt lenses. modera’ d::!med. table. draingd

shrink-swell

potential ; low

permeability.

Clayey material; | Moderately well | Fair stability; Moderately well | Medium avail- Clayey subsoil at | Disturbed noil
seagonally drained; low fair to poor drained; sea- n.ble water shallow depth, material is
wet. seepage; high compaction; sonal high wa- ty; slow difficult to erodible;

seepage in high compres- ter table; slow tration. vegetate clayey sub-
places through aibility ; permeability. seasonally wet. soil; seasonally
sand or ailt shrink-sw wet.
lensea. potential;

oracks when

dry.

Very poorly Medium to low Falr stability Seasonal hi Medium avail- Nearly level; Nearly lovel;
drained; sea- secpage to -and compac- water table; able water moderately mogerntely
sonal hig depth of 20 to tion; hi moderately capacity; me- erodible in erodible in
water table; 40 inches; low eompreumb:lxty permesble dium infiltra-~ channels; very ; 8ea~
clayey. ueeb‘pagewin h:lggv de4 é.h :;bsoil; very ton; seasonnlm myd sonally w?t;

sul um ; of to W perme- water 8 Vi rly
seasonal hig inches; low ability in ta/ drm-a{n]e)go
water table. permeabi]ity. substratum;

vgi poorly

Very poorly Pervious sub- Fair stability; Seasonal hi High available Nearly level; Nearly level;
drained; stratum, ex- fair to good water table; water ed{:m.u- cuts expose m te
sandy and cessive seep- compaction; me te sand and erodibility;
gravelly sub- 8ge; SEABD poor resist- permesability; in.ﬁitraf.ion gravel; diffi- seasonally
stratum; lngh water ance to pip- sand or #eAS0DAL h!gh cult to vege- wet; very
nearly level table. ing; substra- [liey sand water iable. tate; very riy

tum has medi- below depth. md ed.
qam permeabil- of 3to4 fleet; ,
ity very poorly

drainsd,

Moderately well | Low neepage, Fair gtability Moderately well | Medium avail- Gentlﬂ{osloping Gentl sloping
drained; moderately and compac- drained; slow able water ngb‘ uLpln%_
;h;{ey mate- well drained. tion; low permeability; capacity; slow cla ey s noﬂ“ au

ial. permea.buhty, seascnally infiltration; and sub- and sub-
medium to wet. moderately stratum. cuta stratum; cuts
high compres- well drained difficult to difficult 'to
sibility. vegotate; construct and
moderately vegetate.
erodible in




‘TanLz 5.—Engineering
Buitability as source of— 8::1 e:as_-mm
Buitability Suscepti-
Boil series and map symbols for winter bility to
grading froat action ‘
Topsoil Band and Road fill Highway location
; grs_vel
Nnﬁpanoe: NaA, NaB, NpA, | Poor: sea- High.._ .. .. Fair in sar- Not suitable._| Poor: plastis Beasonal
pB, NtA. :?annlly wet, - face H : - soil rowbeetal; wttu;lo 3
ma~ 2 high corikpite. very slow per-
mﬁ".’ -Suitable aibflity; son- muhmty.w
: water .
*Ottokee: OkB, OtB_._____. Good_ .. Lowe oo - Poor: -sendy | Good: Fair: fair stabil- Moderstely well
For Tuscola of material; poorly ity and fair to drained loose
?tB, see Tuscola ser- I&Efer- gndodbﬂrta ﬁod Sompao- ﬁnd; st :
es. . u n; nders hauling
7 % taotidum na; cuts
some fines; m& oult to
not suit- - ; vegetiite;
‘able for : droughty.

Paulding: Pa, Pd.__________ Poor: sea- | Moderate | Poor: high | Not suitable_.| Poor: - plas Plastio soll ma-
sonal high to high. olay con- clay;. - vl - terial;
m?or tent. - ume change; water ;

e: very slow very slow per
:{’Kc’y meability. meability.

Pewamo: Pr...._..____.. Poor: plastio | High _____. _Pairinsur- | Not suitsble._{ Poor: dayey Plastio soil ma-
seasonal apey” Lovere i ety sow per-
BEA8O) ma . &

water belz? nﬂﬂny, pon-
ta sonal m
water .
: Qu. :
N roperties oy yarl
) Varl-
% to be estimated.

Rawsen: RmA, RmB, RmC2_| Fair to poor: | Moderate. _| Good in sur- | Not suitable_.| Fair to depth of 2 Modu‘taly' well
seasonally face layer. | to 8 feet; fair drained; moder-
wet; slow stability and ately permeable;
to dry. compaotion, substratum is

Poor in substra- very slowly
tum: o permeable
olaly; plastic clay.
volume change.

CTEEE L




PUTNAM “COUNTY, OHIO 43
interpreiations of the sotls—Continued
Boil fextures affecting—Continued
Pipeline Farm ponds _
constroction and miuzd Irrigation Tarraces or Waterways
maintenance : diversions
Reservoir areas Embankments )

Somewhat Low sespage; ~Fair to Bassonal - Medidin pvail. | Neatly lovel Noarl
poorty hiwter ty and " &, H ab;e.;rtw . © to gently to gymﬂy
drained; WA compaction; . vety shew en; 3 sloping; mod- sloping: -
clayey sub- taglla.'- oomprés- permesbility. slow kgf- " erately ‘erod- erately -
aoi{ey' : ty; sub- _ tration; sea~ ible in chan- ible in chan-

ject to crack- mallﬂﬁa nels; ola; nels; cuts
e, water table. ecll an diffeuts to
difficult to dayey ma-
vegetate. crusts
and is low itl-l
organic ma
ter.

Loose sand Rapid seepage; | Fair stabili : | Low svallable level Nestly level to
trench walls p‘:sirvioun Aan and eomf.y Mm“l ©water ugno- %; sloping;
veg::mtble, ion; sandy soil; jty; rapid in- sandy sandy ma-
moderately per- | permes- tration; maierial; cuta ; diffi
well meable sands; bility. modentu\y diffioult to cult to vege-

subject to well vegetate; low te;
pipzng. fartilivy; :
droughty low

Plastic, cla Low : “Fair to Seasonal h Mediumn avail- Nesrly lovel; Nestly lavel; -
soll; 'verym Mmsh stability; o water: ; sble water e, clayey verig:‘yo’y
poorly water table. high shrink- vetry slow acity ; tow H ma H
drained. swell poten- permeability; tration; hmmm, seasonsl high

tial; cracks mﬂy K::{nnd o t | water table;

when dry. ; . R to construct difieult to
and vegetate; construot and
mod. . v te.

Vemy Low seepage; | Fair stability Seasonal high High available | Nearly level Nearly level;

H aeaaona.lglgh and witer - 8 Water “olayey soil; ey ma-
clayey ma- water table. - mm mﬁiﬁrl’hly' ity m:m ‘m tely m
. to high com- slow bmm- infiltration; erodible in moderately
Bvolime | vayposly | weteriabie: ehannein,”
volume v wa X
change; low d::.,ined.
permeai)mty.

Moderately well | Modefate seep- ~ | Fair stabilit Moderstely well | Medium avail- | Nearlylevelto | Nearly level to
drained; o to depth pelieenc SN [ e ciw s Mok Ml g i sloping; mod- |  sloping; mod-
clayey below 2 to 3 feet; tion; sub- W capacity ; ‘arate per- erately.
depth of 2 to lowsoeJnge stratum has megbiity; - medium - mo.hﬂ ity ; ible in chan-
3 feet. below depth high shrink- substratum is tration ; sea- cuts mAy ex- nels; culs

otemtaty | e aers | petmeeme | Mt R e plastio dlay

m ; . y.

well dra.inzd _ when dry. tcrﬁs: ﬁ’- _ )
o e, T




44 SOIL SURYEY
Tanre 5.—ngineering
Buitability as source of-— Boil features
affecting—
Suitability Suscepti- .
Soil series and map symbols for winter bility to
grading frost action : .
: Topsoil Sand and Road fill Highway location
gravel
Rimer: RnA, RnB___..___..__ Poor: sea- Moderate Poor pandy | Fair scurce Fair to depth.of 2 | Seasonal
sonal high to high. material; ofpoorly | to8 feet,w.b- wster ;
water low fors - gsdod . stnt\xm
table; slow ey g e Ejgh i mf ity %o depth
. vo ume v
2 to 3 feet; of 2to 3 feet;
able for iy
able for and slow-
gravel ly %nenhle.
Roselms RoA, RoB, RsA Poor: sea~- Moderate Poor: thin; | Not suitable..| Poor: ﬁluﬁc Seasonal
RsB gonal high to high. clayey. 5 clay; high watet H
Table; plas- vy o pascs m.b"""'&"; per
e; p very slow per- 5
. tie soil meability. plastic nofl
material materi
St. Clair: SaB, ScB, S$c¢C2, | Poor: sea- Moderate___| Poor: thin | Not suitable. .| Poor: fair sta- Moderstely well
ScD2 sonall to plastic bility; . drained; piastio
wet; slo clay. compregsthility ; soil material;
to : o clay. moderately
clayey ma- sloping in places.
terinl.
Seward: SdA, SdB______..__. Fair: mod- | Moderate | Poor: sandy | Fair source Goed to fair to Moderately well
erately well to low. " material, of poo depth of 2 to 3 drained; sub-
drained; graded gne feet; sub- stratum s
sandy soil sand to stratum 00T ; plastic clay.
over clay. depth of 2 plastic
to 3 feet;
nob suit-
able for
gravel
Bhinrock: SfB, SfC2_____._. Poor: sea- Moderate_..| Good to Not suitable__| Fair to poor: Moderately well
80 depth of 10 . moderately g
wet; slow inches; plastic; soil Whi
dry; pogr sub- shrink-sw seasonally wet.
clayey soil soil mod- potential.
materi erately
dlayey.
Shoals: Sh___.________.__.__ Poor: gea- High_______ Good Not suitable_.| Poor: fair ata- Somewhat poorly
sonal high dept.h of 2 bility and com- drained; sea-
tor feet. paction; high sonal hlgﬂ
table; sub- water t.able table, j
jeet to subject to
flooding, flooding,
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inierpretations of the soils—Continued

Boil features affecting—Continued
Pipeline Farm ponds ‘

construetion and enltural Irrigation Tearraces or Whaterways

maintenance diversions
Reservoir areas Embankments

Seasonal - | High seepage in | Poor stability; Beasonal hi Low to medium | Nearly level to Nearly leval to
water table; surface la, fair com water table; available gen ly sloping gently ;
clayey below and subaoil ; tion; slight “Tlild perme- water ca; sandy ma- severely erod-
depth of 2 to sandy ma- oompreesi- sbility in ity; mpis ; severely ible in chan-
3 foet. ; low. bility; per- sandy ma- inﬁitmtion; ble in nels; sandy

seepage in vious to depth ; slow seasonal high channels; cuta ; cuts
subatr : of 2 to 3 feet; {::rmonbmty water table. mMAy expose difficult to
seasonal hi substratum clayey plastic clay; vegotate.
water table has low per- substratum. sand or clay

meability, difficult to

high volume vegetate,

change, cracks

when dry,

Seasonal high Low seepage; Fair stability; Seasonal Medium avail- Nearly level to Nearly leval to
water table; seasonal hi fair to poor . water table; able water ﬁﬁ? sloping; | ping; v
clayey soil water table. compaction; very slow per- capacity ; elow claye clayey x:;lﬁvc
material, gh com- meability; tration ; subsoil ; higily me H

ressibility ; somewhat seasonal high tie outs seasonal high
gigh shrink- poorly drained. water table. oult to water table;
swell poten- construct and difficult to
tial; cracks vegetate. construct and
when dry. vegetate.

Some soils; | Low seepags; Fair stability Modatately well | Medium avail- Gently slopin, Gently slopla
BEASO! moderately and compac- drained; very able water ca- to modera to moderately
wet; sticky drained. tion; medium slow perme- acity; slow steep; mod- steep; clay:
clay material. to high com- ability; sea- tration; erately erod- soil ma H

’ bility; sona.llyy wet. sloping in ible in moderately
shrink- placea. channels; erodible in
swell potential; plastio clay; channels.
oracks when cuta diffienlt to
. construot and
vegetate.

Seasonal wet- High see to | Fair stability; Moderately well | Low to medium | Nearly leve! to Nearly level to
ness; clayey pth of 2t0 3 fair to ; Tapid avallable water gently alo; ; gently sloping;
material be- feet; low meep- compaction; permeabilit; capacity; rapid very erodible sandy ma-
low a depth of age in clayey subject to pip- to depth of 2 i tion; in channels; ; very
2 to 3 feet; subatratum. ing; sub- to 3 feet; sub- seasonally wet. deep cuts ex- erodible in
moderately gtratum clay- stratum clay- plastic channels;
well drained. ey, has low ey; slowg clay; difieult diffioult to

. eability, 3 to vegetate. vegetate.
EIL‘ITVohme
change.

Moderately well | Low seepage; Fair stabilit Moderately well | Medium avail- Gently aloping Gently sloping
drained; some- moderately and com ycf- ; mod- able water to sloping; t.otgo_pi:a;
what clayey well drained. tion; medium erately alow capacity; slow moderately moderately -
soil material. to high com- permesbility; infittration erodible in - erodible in

fo bility; seasonslly wet rate; mod- channsls; mod- channels; olay-
W perme- erately well erately ciayey : ma H
ability. drained; sea- cult to
g sonal water - vegetate.
table.

Somewhat poor- | Medium seep- Fair stability Somewhat poor- | High available Nearly lovel; Nearly level;
ly drained; age; perm and com ly drained; water ca- mogemtely amt{ible in
subject to able sand; tion; moderate moderate pacity; medi- erodible in channels; sub-
flooding. layer in places; permeability ; permeability; um infiltra- channels; sub- jeot to flood-

seasonal subject to subject to tion; seasonal jeot to flood- ing
water table; piping. flooding, high water ing.

subject to table; subject

flooding, to flooding.
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TasLe 5.—Enginssring
Bultahility as source of— Sofl features
affecting—
Sofl series and bola | Tesaniity e
e and map sym or
frost action
gravel
Shoals, moderately shallow | Poor: sea- Moderate...| Good-tofatr | Souree of Poor: -falr sta- Bomewbat poorl
varlant: Sk. 7 sonal high - shovelime- Bmestone Wm drained ; sea- v
water . stoue bed- bedyook at ons ronsl hig!
table; roek. depth of 2 water: 3 water H
5.‘3‘3’33“ to ' to 3 foet. subject to: bedl'oogta; 3
limest?n’n ited depth over feet; subject to
bedrock at ook, ﬂoo&ln;
depth of 2
to 3 feet.
Sloan: S0 .o Poor: sea- High_ ... .__ Fair to Not luitiblu-- Poor: Iair sta-~ Vi
sonal high igh to m?)f bility and: com- 01'!_ od; soa-
water af ; high sonal’ water
. wabes table; table;
subjeoct to subjent to to flooding.
Tedi'ow: TdA . e Poor: ses- Moderate...| Poor: sandy’ Fah-m of | Fair: fair sta- Somewhat poorly
sonal high material; poorly - bility and com- drained; sen~
water low graded fine ; high sonal bigh water
table; slow - fertility. - sand; not water table; table; nearly
to dry. . mﬁb for | um level.
Toledo: To, Thecooooioo Poor: szea- High ____.. H Not suitable__| Poor: o v
: clayey soil clay; ned; sea-
m; n{nyey ma . WAl e. muoml pr< water|
material. soil matesial.
*Tuscola: TuB, Tw B__-__--; Fair: ail High_.____. Good to Not suftable._{ Fair to poor: Moderately well
For Bhinrock t of mnteﬂ:iy -+ -depth.of 12 . ailty material; drained; sea-
TwB, see meck driee inghes; erodible on sonsily wet;
series. slowly. - falr be- slopes. moderately
depths of 12 slo] a':'ol? ;v::'l;
and 24 ’ emmh
inches.
Urban#ud Ur. _ '
© interpretations;
be estimated.
Vaughnsville: VaB___.____.. Poor: gener- | Moderate...{ Good to Not suitable_ .| Good to depth of | Moderately well
: aﬂgwat mo! 12. 2t08hfnt' drdt:ed; mod-
inohes. T ors
ot ey = Ermet | SR
: plastio oi-y. soll; min
S S,
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interpretations of the soils—Continued
Boil features affecting—Continued
nsziucﬂm d Farm ponds tural } Irrigati T w

ool an on 'eTTRCE3 OT aterways

maintenanoce : Am;u diversions
Reservoir areas Embankments

Limestone bed- | Limestone bed- Limeatone bed- Somewhat poorly | Medium avail- Nearly level; Nearly level;
rock helow rock at depth rock below drained; mod- able water mogeuhly aroilbls in

of 2 to of 2 to 3 feet. depth of 2 to erate capacity; me- erdrdible in channels;

3 feét; some- . bility; subject dium inflltra- . channels; subjest to

what poorly to flo H tion; seasonal limicetone bed- flooding;

drained; limestone bed- mentar rock below limestone
subjeot to rock at dupth ble; subject dem-of2to bedrock be-
flooding. of 2 to 3 fest, to H 3 feet. low'dngth of
limestone bed- 2 to 3 feet.
rock at depth
of 2 to 3 feet.

Yi Medium to slow | Fair stabilit; Ve High available N level; Nearly level;
my more and com a m%ymod- water m&rw- N ;ﬁcmtdy in
subjett to rapid in sandy tion; medium dafate parmes- ity; medium | erodible in channels;
flooding; silty | seams; subject | com: - bility; sea- infiltration; channels; subject to
material, ) H ity ; subject to somiiier seuon:l.ﬁhi!;h subject to flooding; very

Pip; Wh water flooding.
water table subject to subject to xecin Y
ooding. 3
Somewhat Rapid seepage: Fair stabilit; Somewhat poorly | Low available Nesarly level N lavel
m us com; : drained;sm—y water_cagno- sandy ma- ﬂihle; ’
ined; sands. tion; slight sonal ity; rapi 3 diffioult to
sandy ma- Q;Jm bil- wat:lr ; mﬁimuw% - erod- vom“u;
; seagon- ity; rapid permea- BeARO. ; BRASON- BORSO!
ally wet. armeable hlﬁ%y water table. wet. et Y
sands; subject
to piping.

Very y Low ; Poor stabili Vi Medium avail- Nearly level Neaxly level
dnm-: higll:ewug} : md'oomptayo- i ; B8~ able water clayey 3 w ma-~
fo?oy sub- table. tion; low sonal ty; slow sldw. ul; cuts

AN ity ; water 3 ation; bility; cuts diffieult to
substratum. = slow permea- seasonal high difficult to construct and
:l:ldl potek:- bility. water table, vegetate; very vegetate;
- orac poorly poorty
when dry. _ dralned.

Seaso wet; | Moderate Poor stability Moderately well | High available Gently aloping; Gently slo H
una::!elve- ! age; rapi g and com; dn.in:;l,ym,- water oa; ut:lveymly very erodible
trench wmdyh; sandy layer; tion; medium sonally wet; ﬁyﬂimﬂ um erodible mailt in ?hnndu 't
moders m . com - modergte per- H channels: ailty sunmﬂhlev 0
well drained. well dminZG bility; subject mdbﬂity.w seasonal and sandy siltation.

. to piping. water table. material;
siltation
Moderately well | Medium seepage; | Good stabilit Moderately well | Medium avail- Gently sloping; Gently sloping;
Y rapid in some and compas drained; sed- able water m&m ! moderataly
clayey below layers of aub- tion; moder- sonally wet; capacity: erodible in erodible in

depth of 2 to soil; clayey ately per- modnrltaﬁr- medium infil- channels; cuta channels;

3 feet. subsatratum, meable; aub- meability tration; ses- in clayey clayey sub-
has low ject to piping; subsoil; re- sonally wet. omn; stratum; cuts
neepage. substratum oeives : diffioult to difficult to

has low per- from adjacent, vegetate. vegetate,
mmm more
- ble
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TaBLE 5.—Fngineering
Syitability as source of— Boil features
affecting—
Suitability Buacepti-
Soil peries and map symbols for winter bility to - )
grading frost aetion
.. Topseil Sand and Road fill Highway looation
: gravel
Wabasha: Wa.. . _____.____ Poor: gea- Moderate Poor: clayey.| Not suitable_.| Poor:  poor V 7l;
sonally to high. el stability; m;ydow
wet; sub- lastio ola H ermeability;
roding o ] e high able; elay
00 . e ; H
: water table; matet!al;ya:{-
subject to {:gt =
flooding,.
Wabashs, moderately shallow | Poor: Moderate...| Poor: . Soures of Poor: poor . Very paorl
variant: Wb, seasonally clayey goil limestone atpbll} ty; plastic &%w
wat; sub- .material, bedrock at %y,ﬂy;h E]erm ability ;
jeot to gmth rolume change; water.
flooding; ) w 2 to ' ; table; cla;
limestone . 3 feet. _ ; subj soil ma H
bedrock at H bedrock at
depth of 2 depth below
to 3 feet, 2 to 3 feet;
subject to
flooding.
Wauseon: Wf._______..____ Poor: High....... Good to Poor: poorly | Fair: fair Very mly
ety vers ot %0 f"‘"ﬁ 4 | Sompacion poc iy
wet; very nches. ne san eom, ; perm ¥
g;)oriy mixed with water clayey soil
ained. _ . considera- table; erodible material
ble fines to on slopes. a depth of 2 to
depth of 2 8 feet; very
to B feet. slowly .
. permeable.
Willette: Wm_ . .oooo. Poor: High....___ Poor if used | Not suitable. | Not suitable: material
seasonal alone, fair -0 io to 3 feot
high water if mixed materigl over thiok;
table; with - ohi, geasonal waler tabls;
organic mineral soil Mglewater . ~ subject to
matter 2 to jal. table, gondl.ng or
3 feet _ . oodlgg;
thick over unstal
clayey soil material; sub-
ma stratum is
plastio elay.
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interpretalions of the soils—Continued
Boil features afecting—Continued
note s snd Form ponds rioultursl Errigati T Waterws
ol on an i ; on SITACES OF 8 y8
maintenance . Aﬁnﬁn&gs diversions
Reservoir areas Embankments o
Subject to Low seepage; | Fair stabilit Very poorly | Mediom to high | Nearly level; Nearly lovel;
flooding; clayey ma- and com e ﬁ‘ﬁ’&f’m 1 navailable clayey soil; ﬁtl:?rey mate-
clayey 8oil ; high tion; luggu -sonal hi water ncgfacity; slow perme- ; 8ea-
material; water table; shrink-swell water table; slow infiltra- ability; mod- sonal hi
m poorly subject to potential; slow permea- tion rate; erately watar table;
ned. flooding. cracks when bilfty; sub- onal high erodible in diffeult to
. ket to : water table; ; cuts construct and
ooding. suhject to diffieult ::gatlte;
. ding. ' ; ject to
subject to .
Limestone bed- | Limestone bed- | Fair stabilit; Very " | Medium Neaily lovel; Nearly level
rock below rock below and oomp{c- dnmﬂ:’yues- ' avidlable m w} clayey
ge ﬂ: Ofvezryto g egth of2to tign; cg;ks ) sont.,‘lérhi. 1 “t::it slo hm:nhism seuonal;
vet; 3 when H WA e; ...| -capacity;slow channsls; ;
oorly: limestone Hmestone - trai’.{én; limeuﬁnn:a water table;
grun’ ed; bedrock at , c af B badrock at subject to
subject to depth of 2 to 3 depth of 2 to water-table; depth of 2 to ling;"
flooding. feat. 30 %e:&ds;ungjeet %mw 8 feet; subject limiltémt
= ; 3 ock a
llmeston'e depth of 2 to
_ bodmokdsg;h 3 feet.
- 3 foet. _
v oor}; High seepage in | Fair ptability; Very " | Medium avail- Neixly leval Nearly level
edrgafned ;y sandy fair to go drmyuo- able wator sandy n_n%y
clayey soil maiterial over eom(Faet\ion; sonally LIE: capacity; material ; matberial;
material clays; high sandy water table; rapid !nﬁ'ltrn- erodible in seasonslly
below depth tor table; material moderately tion; channals; wat; highly
of 3 feet. very poorly susceptible to uﬂd perme- high water siltation ero&ble in
drunad;i}low pgsi?s;sglt: ability; clay- table. hagard; very eh‘n_)mls_;l
ssepage stratum - Y ma . poor
substratum. ey, high 4 ].;yelow pth m Xﬂm v
volume of 2 to 3 feet. .
change, : _ ,
V ] Uppermost 2 to | Up, ost 2 to | Organio material, | Medium to high | Level ta Leval to
“Dalned; A oot Is 3 Toet s ejock to availabie oned dopressed
organic organic organic subsidence; wad 8 organic.
material 2 to material; high material ; . high water oapacity; pon ; material;
3 feot thick; water table; pervious; poor able; ola rapid infil organic highl:
clayey sub- _variable rate stability; E?:h material mw-' .tion; high - material; deep mdsgle in
stratum. of seepage; compressibil- d?th of 2 to water table; cuts ms channels; cuts
impervious ity; clayey ‘| - 8 feet; very sysceptible to expose clayey, MAY, eXpOse
clay sub- substratum ; poorly nof} g nisterial; ) r
stratum, low fair stability drained when dry. difioult to s bum ;
seepage rate. and com conatruct and diffteult to
tion ; hi vegetate, vegetate.
¢ H
oracks when
dry. ‘
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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 gfy Soﬁ:l ”? and in the section “Gen-
eral Nature of the County”.

The estimated ghysical data shown in table 4 are based
on the soil test data in table 3 and on field experience
and test data from the same kinds of soil in other coun-
ties. The following paragraphs briefly describe the col-
umns shown in e 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 slpring because of a perched or other ground-
water table. Soil conditions immediately after heavy pre-
cipitation are not considered. In all soils, particularlfr in
slopin% soils on uplands, the depth to the water table is
ﬂm ly 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-
nee_rmglm the profile described as representative for each
series. It is pointed out that because the estimated data

ven is for the representative soil profile in each series,

¢ 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,

. E'ngineering classifications.—The estimated classifica-
tions are based on actual test data from this county and
other gurvey areas. See the subsection “Engineering Clas-
i}ﬁca.tmn ¥ ? for explanations of classifica-

ions,

Permeability.—Permenbility 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 is, saturated above a true water table.
They are estimates based on soil texture, soil structure,
sorgsmy, permeability, and infiltration tests, as well as

rainage 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.

Available 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 summery of the many field pH determinations
taken during the survey on each of the soils in the county.

BOIL 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 texture, soil drainage
and total acidity. Electrical resistivity is not considered
in this rating. The corrosion potential for concrete is
based on soil texture and pX value. The rating given is
for average concrete, The ratings do not apply to con-
crete mixed specifically for corrosion resistance.

Engineering interpreiations

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 T?se Planninﬁ.”

Table 5 lists all of the soil series in the county. It de-
scribes and rates selected characteristics of the soils that
might affect their engineering usage. The interpretations
ghown 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.—Because 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 em ents to
promote the growth of vegetation. Except as noted, only
the surface layer of the soil is considered in this rating.

Sand ond gravel--This column gives information
about the soils as a possible source of sand and gravel for
construction purposes. It should not be assumed that
where & so0il 18 rated “good,” that all areas of that soil
can be used for commercial development for sand or
gravel. A soil rated good has better ibilities for sand
or gravel than soils rated poor or fair.

g;:d #if1.—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 ure'degth to hard bedrock, soil sta-
bility, high water table, and natural drainage.
Farm ponds—In estimating features that affect reser-
voir areas, consideration is pnmaril(ﬁ given to the sealing

ial of the reservoir. In addition, shallowness to

and the susceptibility to overflow in flood plains

ave noted, For embankments, the soils are rated accordi
to the stability and permeability of the materials it
in the construction of pond embankments. The perme-
m noted in table 5 is for the soil material when com-
at optimum moisture. The information also ap-
pli;s to low dikes and leveeri.‘h 1 festarcs that affect
grioultural e—The so tures
agricultural dnmagegm?imlnde natural drainage, the pres-
ence of a seasonal high water table, permeability, and
s Em il fea! that affect irrige
igation. . rtant soi tures that & irriga-
gonﬂ:ge the rehtil;%:nse tﬁ?ott]:gh which dwated er nofmrmollz;cnl;
trates into, percolates and drains
of ﬂaim soils, and the available moisture capacity of the

80

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 specisl care in the construction of diversions.

Waterways—Slope of the land and erodibility of the
soil 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 e has been used for farming, but the acreage
m for residential, commercial, industrial, and recrea-

urposes is .

Table 6 shows eatimates o% the degree and kind of lim-
itation of each of the soils in Putnam County for farmi
and other specified uses. The d of limitation is
on soil properties, and the limitations are rated slight,
moderate, and severe. At 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, o

interpretations in this survey should be used pri-

marily in planning more detailed invmtiﬁuions to deter-
mine tsl;;&oondition of soil material in place at the pro-

] Tht;; 1£°élmg paragraphs explain the column headings
in .

Farming (cultivated .—The degree of limitation
for ing is based on Ee )ca-pabilitz classification sys-
tem, - which 1s explained in the section “Capability Group-

al of sewage efflusnt from septic tanks.—Homes

that are built in areas that have no public sewage dis-
Eosa.l require individual septic tanks and filter
elds, e d of limitation for this use depends

de ﬁ:tothewntar table, flooding hazard, per-

moshility, 82

slope.

- effluent “di

 drainage, slope, and floodi

A high water table that persists for an extended period
interferes with the functioning of a filter field, because
discharged below the water table does not ‘seep
away. In s,lowlg tgermeable soils, the seepage of effluent
is very slow. 1f the soils have a sandy o:dgrnveﬂy sub-
stntuna‘eﬂluent may seep away without adequate filtra-
tion and pollute nearby streams and other water sources.
If a filter field has a stesp slope, effiluent may seep to the
surface at the lower of the slo]

Seswage lagoons—These are shallow ponds built to im-
pound and treat sewage. They may be needed in an area
1f septic tanks or a central sewage system is not practical.
Amoﬁ l;i!;e f:‘;tu;es ﬂo?ﬁtng cor&tro thefde of hmit;t]ion :
are zard o ing, degree of slope, permenbility
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
inatitutional buildings. Soil properties and some related
m Wﬂmcsrd dare wm?dt.h:hm rating a e:é}
ineludé ‘slope, natural drainage, an flooding
Methods :P:’ev'nge dis are not considered.

Basements in poorly drained and somewhat poorly
drained 8oils 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 di systems. A combination of poor natural

nage and silty texture makes some soils soft and
compressible and, consequently, unfavorable for founda-
tions. Heaving and cracking of foundations cen be ex-
L if the soils have a ~'shrink-swell potential.
ooding, even if infrequent, causes costly dnrﬁ;e.

Lowns, | sping, and golf fairways—The degrees
of limitation for these uses depend upon natural drain-
age, alope, depth to bedrock, texture of the surface layer,
g 8, flooding hazard, and available moisture capac-
ity. Generally, the original surface layer in an area is
better for growing lawn g and ornamentals than
either fill brought from other areas or soil material taken
from excavations. The surface layer on a site can be re-
moved and stored until comstruction and grading are
completed, and then returned. The natural surface layer
reinoved in grading from areas for streets also can be
used for lawns. - - _

The amount of supplemental ing that will be
needed to maintain a lJawn 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

Streets and parking lots—In this column the soils are
given suitability ratings for use for streets and parking
lots in subdivisions where trafic is not contintmlly heavy.
Soil characteristics that affect this use include natural
A hszard. 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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S0IL BURVEY -

Tasre 6.—Estimated degree and kinds of
[Annatotkkintheﬁmtuolumnmdicateathatn.tleastonemppmgunitinthiueﬁesismadeupol’twr:formomkindaofsoil 'The soils in

erring to other serfes that appear
Farming (culti- Disposal of sew- s N Homegite loca~ Lawns, landsca,
Boil seriea and map symbols vated crops) age efuent from | Sewagelagoons' | tion? (B storles and golf P
septio tanka ! or less} airways
Arkport: ArB._.___.__...._. Slight ___...______ Blight? ___._.____ Severe:* rapid | Slight... ... _.____ Bevere: low
‘ pearmeability in available water
sobstratum, capaoity; tex-
ture.
Belmore:
. BIB,BmBo oo Slight____.____.___ Blights. ..__.__._. Severe: ! rapid | Slight._..._.__.__ Stight._ .. ...
permeabilivy o
BMA oo Slight___. ... Blight®. . _.____.. Severe:' mod- | Slight.___..______ Slight . -~ oo
erately rapid
permub ty.
BMC . s Moderate: ero- | Moderate:; ¥ Severe. ' rg Moderate: Moderate
gion. slope. permeability alope. alope.
slope.
*Blount; . ) .
BnA, BoA oo Blight ... __.. Severe:: slow Stght. . .. _____ Moderate: nes-~ Moderate: sea-
permeshility. sonal h sonal
. water ta water e,
BoB, BrB.. ___ e _ Blight. ... Severe: aslow Moderate: Moderate: sea- s 888~
For Del Roy part of permeability slope. sonal
BrB, see Del Rey water ta water table.
Bono: Bso.__ . Moderate: weot- | Bevere: slow Blight . oo .__ : Sovere:
ness. eability; o water ta - water H
1 water slow
ta bility.
Bro gonB B2 Moderate Se M derate: Moderate: high | Severe: salo
W BuBZ2_ ... erate: vere: very (s : : w
_ erosion. slow . dlope. shrink-sweil permegbility.
BuC2 Se eroaio &bmty. very Bsvere: al Mﬂﬁﬁi‘i“ "high | Be
..... remmmemammeemn| SOVEre: n...] Severe: : slope___. : vere: wery
u | apl:u;eabi}lt o i potential; alo bility.
: A s+ slope. permesbility.
BuD2, BuE3. .. Severe: erosion ..| Severs: veryy Severe: slope....[ Bavere: slope-.._- Severe: very
slow permea~ ‘ slow
Clav ite: C bility; slope. bilty; slope
y&mmo' nf;r not used, but
some sites may be suit-
able for some nses.
Colwood: Cweo—eveooomann. 8light_.... _..... Severse: b Moderate: Severe: hlih Bevere: .
" et water table. moderate water table, water table,
permeability. ’
Cut and fill Iand: Cx.
Co not used, but
eome sites may be suit~
able for some uses. .
Defiance: Dfeeecvveemoeee- Moderate: Severs:*subject to | Sovere: subject | Severe: subject | Severe: subject
wetness, flooding. -to ﬂooding. to 3 to flcoding.

See footnotes at end of table.
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limitations of soils for specified land uses
such mappi:gl units may have different properties and Hmitations, and for thia reason it is necessary to follow carefully the instructions for

in the first column of this table]
" Recreation _
Streets and Sanitary land-
parking Iots ! Campeites fill (trench Cemeteries
(Jilnthleﬁo ﬁeldt; Il';'l:rku and type)
tensive use areas
v Tents Trailers

Moderate: Severe: tex- Severe: tex- Savere: tex- Saevere: tex- Severe: 3 m?id Bevere: tex-
slope. ture. ture, ture, ture. r:rmea.bili ¥ ture.

substratum.

Moderate: Moderate: Slight .- Blight . _________ Moderate: Moderate: * Slight.
slope, slope. slope. moderately

s Pl
‘ 5.
Slight______..__. Blight. .. ... Blight . ________. Slight.__.._..... Sight. ... Moderate: * Slight.
moderately
ity 2o
¥,
Bevere: slope._.| Severe: slope__.| Moderate: Moderate: | Bevere: slope___| Moderate:? Moderate:
slope. slope. . moderately slope.
rapid perme-
ability; slope.

Moderate: sea- | Bevere: slow Moderate: sea- | Severe: alow. .| Bevere: slow Moderate: sea- | Bevere: slow
sonal hj permeability. sonal hi permeability. permeability. sonal hi permeability.
water e. water table. water table,

Moderate: sea- | Severe: slow Moderate: sea- | Severe: slow Bevere: slow Moderate: sea- | Bevere: slow
sonal permeability. sonal hi permeability. permeability. sonal h[%l permeability.
water table. water table. water table.

Severe: thh Severs: hi Severe: hi Severe: hi; Severe: hi Bevere: m.fh Severe: hi
water table. ;{nter table; water table. xtertab e; :{nter table; water table, xtortab e;

ow permea- W permes- low en- W permes-
bility. bility. bilityl.nm bility. -

Moderate: Severe: very Moderate: Severe: very _Bevere: very Bevere: 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:. Sovere: -very Severe: very Bevere: very Severe: very

slow permea- slope. slow permea- glow permea- slow permesa~ slow permea-
bility. __ hility. ) bility; slope. bility. bility.

Bevere: slope...| Severe: very Severe: slope...| Severe: very Severe: very Severe: very Severe: very

slow permea~ slow permea- slow permea~ -slaw permea- slow permsea-
bility ; slope. bility. bility; slope. bility ; alope. bility; slope.

Severe: hi Severe: hi Bevere: hi Bevere: hi Severe: hi Bavere: hlﬁl Bevere: hiﬂ)
water table; water table. water table. water table. water table. . water table, water fable.
frost heave. :

Severe: subject | Sovere: subject | Moderate: Severe: subject | Bevere: subject | Severe: subject | Severe: gubject
to flooding. to flooding; subject to to flooding. to flooding. to flooding. to flooding.

slow permea- flooding; -
bility. senao:gl’high
water table.




54 BOIL: SURVEY
TasLe 6.—Estimated degree and kinds of
Farming (culti-* | Disposal of sew- | . Homesite loca- Lawna, landsoap-
Soil series and map symbols vated cro effluent from | - 1 tion * (3 stories and golf
and map sym! pe) 'ﬁ.';p i ) Bowmlaaoom or e lnf,
*Del : ]
DgA, DIA_______________ Blight________.___ Severe: slow Slight_._._____.__ Moderate: sea- | Moderate: sea-
permeability. sonal sonal
water table, water
OIB, DmB.. e oo Stight_______.____ Bevere: alow Moderate: Moderate: sea- | Moderate: ses-
For of permeability. slope. sonal sonal
DmB, see water water
Digby:

I;nA .................... Sight.____...____ Moderate: sea~- | S8evere: moder- | Moderate: sea- | Moderate: sea-
mai, | el | e sl
Wh ., . wa

substratum,

DnBo e Slight_. .. __._.._. Mpoderate: sea- | Severe: rgid Moderate: sea- Moderate: ssa-
sonal P:-muh ity sonal sonal :
water substratum, water . water ta

Digby, moderately aballow | Slight____________ Severe: lime- Severe: lime- Severe: lime- Moderate: sea-
variant: A. stone _stone bedrock stone bedrock ~ sonal m
' at depth of 2 ‘at d of 2 at o! 2 water H
to 3 feet. to 8 feet, to 3 feet. limestone -
bedrock at
of 3to
3 foet. -
Ful
FtA, FuA . _.__._..__ Moderate: wet- | Severe: slow Blight ... _____.._. Moderate: sea- Bevere: slow
ness - permeability, sonal permeability
water 1
(7] - F Moderate: 4 Bevere: siow Moderate: slope..| Moderate: Bevere: slow
wetness an bility. seasonal high permeablility.
erosion. permes water table. )

FVA oo Moderate Bevere: 'dbwin | w- aeuont:lhigh wm&g&‘fry
permen ’
upper 2 to r in water table..
feetw _ lubltt&hm'l;.y '

Genesee: Gn.___._.__.._..__ Blight_.. . _____.. Sevem ¥ subject -j Bevere: ¥ subject | Severe: subject | Moderate: sub-
' to flooding. T to to flcoding. jeot to flooding.
Gravel pits: Gp________.____ O T ) D Severe: ra [ T Severe: low
permubiﬁitg available
. ture capaoity.
HaB, HdB________..__ ) S | T - Bevers: mod- b oo o._| Slight. e
Bligh Bligh Tapid High Slight
in
wer layers.
HdA. o __ Slight_____.__...__ Blight.._ . _______ Severs: mod- Blight. ___.__._... Slight ______.__. -
" erately
y in
substratum.
See footnotes at end of table,




PUTNAM COUNTY, OHIO
limitations of soils for specified land uses—Continued

Recreation
Sitreets and Sanitary land-
parking lots ! Campsites fill (trench Cemsteries .
Athletio fields Parks and type)
(intensive use) play areas
Tents Trailers

Modersnt:im Severe: “;l&vtv Moderate: sea- Swmm slow Bevere: 'll!:li{l’iw Modsumnt:l high Severe nal #oa-
BOASO) perm . perm 7. - permea . BO)]
water table. ¥ wutetl:llglle : . 4 water {able. water table,

Mod::late: sea~ | Severe: ea::licl'i‘: Mod::te: sea- | Bevere: %li‘lyi‘: Bevere: ea.%litl)i‘tv Moderate: sea- Sevo;::l sea~
80/ perm ¥. 80 permeal perm ¥. sonal 20/
water table. water table. h water water ta

Moderate: sea- | Moderate: sea- | Moderate: sea- | Moderate: sea- | Moderate: sea- | Moderate: sea- | Severe: sea-
sonal hi sonal high sonal hi sonal % sonal sonal sonal
water table. water table. water water table. water tal water ta water

Moderste: ses- | Modento: sea- | Moderate: sea- | Moderste: sea- | Moderate: sea- | Moderate: sea- | SBovere: sea-
sonal hi sonal " sonal hi sonal high - sonnlhtlgx m% sonal
water table. water table. water table. water ;;.ter le; water CH water tahle

pe.

Bevere:  lime- Severe: lime- Moderate: sea- | Moderste: . ses- | Moderate: sea- | Severe: lime- Bevare: lime-
stone bedrock stone bedrock sonal hi ‘ wnnlhl? sonal stone bedrook stoie bedrook
at depth of 2 st depth of 2 water table; water table. water table; st depth of 2 at depth of 2
to 3 feet. to 3 feet. limestone bed- slope. to 8 feet. to 3 feet.

rock at depth
of 2 to 3 feet.

Modent:{ Severe: di'ii: Modemntﬁ Severe: i).li?i'{y Severe: %l&t: Moderate Bovere: %1:
seasonal high permeability. seasonal high permeal . permes . i high pormasviily;
water table water table. v water table, seasonal hi;h'

Moderat:i Bevere: slitmr Moderant:j Bigh Bevere: a_lovtr Bevere: slicl»iv{ Moderate; Severe: lh‘:
aeasonal high permeability. Sens0 : Y. high permeability;
water table wader table pormeabliity. permieat water table. soasonal high

watsr table

Modent:lhgh Bavere: ?)li?i‘: Modmnt:‘ Severepmbm Mty Severe: slm:r Sevrnmlam:i ' mod-
sesaon Yy 86a80! ' . . erately )
water table. in upper 2 to water table e v B:rmui:rlfi?yd water table.

3 feet. substratum.

Severe: subject | Severe: subject | Severe: subject | Severe: mubject | Bevere: subject | Severe:! sub- Sovere: sub-
to . to flooding. to fi . to flooding. to : i::ttoﬂood— mttoﬂood-

) T () T, [ VR [ TR (O S, Severe:* ra ®.

Y.
Moderate: Moderate Slight__..______. Slight_.___.___. Moderate: Moderato: Moderate:
slope. alope, slope. seasonal high
rapid perme~ water table.
ty in
substratum
Slight__._______ \ SR ight_________.. ight.___ ... 1 T Moderate: Moderate:
Sligh Bligh Bligh Sligh hiad
bl =gl i
by in
substratum.




56 BOIL SURVEY
TasLr 6.—Fstimated degree and kinds of
Soil serles and 1o | Toans oo ot fooem | Bow lagoons ! tﬂl:o%mtlggk mmp’
0 e8 and map symbo) vated oro uen m age on stories
P ey pe B eptio tanks | or less) : ing, foa
kins:

HkA, HnA_ .. _. Stight._______.__.__ Severe: - very Modmte mod- | Moderate: sea- [ Moderate:
slow perme- te perme- sonal high water sonal high water
ability in lower nbilltg in uppur table.
layera,

HkB, HnB. e Slight.______._..__ Severe: very Moderate; slope..| Moderate Moderate:
slow perme- seasonal b
ability in lower water table water table.

- layers.
Hoytville: Ho, Hv_._____._. Slight___ .. ___ Severe: alow Blight____________ : Severe:
vt figh ility; water t]aﬂbﬁ water & :
lo.
*Kibbie: KbA, KsA, KeB.___| Slight._____..___. Moderate: Moderate: Moderate Moderate:
ForDelReyputof KiB, sessonal high moderate high seasonal b
see Del Rey seriea. water table. ‘permeability, water table, water-table;
: modarate.
permeability,
Latty: La, Lecomcmaoaoo__ Moderate: Severe: very Slight. ..o e.. : t&f; Severe:
wetness. slow perme- . water water table;
ability; hi very slow
water tal permeability
Lenawee: Ln, Ls......____._ Slight. .. __....._] SBevere: Mﬁ Stght_ .. ___....._ Severe: h.iﬂ H
L water table. water tab! water t&&
UCAS: .

[ - Moderate: erc- | Severe: slow Moderate: slope.| Slight. ... ... Severe:. . slow

sion. permeability. ) permeability.

LwC2 e Severe: erosion.._| Severe: Bevere: slope._._| Moderate: slope..| Severe: slow
permeability pormeability.

LwD2 e Bevere: erosion_..| Bevere: - slow Bevere: slope...__| Severe: slope....| Severe: slow
permeability; permeability;

pe. slope.
Mermill: Md, Me_____...._. Slight.-ooovooee. Severs: very BHght_ . . _____...] Severe: Severs:
B :)li(l'i‘: water water
vt tatte
Millgrove: Mf, Mg__.______. Shight.. ____.._._. Severe: hifh Ssvere: moder- | Severe: Severe: Iﬂﬂ
s water table, ' {’rapid per- water tal water table,
eability in
lowor layers.
Morley: MrB....__. feemme- Moderate: ero- | SBevere: slow Modeérate: slope..| Blight. .._._.___. Slight. - eee-o.
sion, permesability.
Nappanee:
NaA, NpA, NtA_._______ Moderate: wet- | Severe: very Bight.____.______ Moderate: sea- Severe: very
ness. slow permes- sonal slow permea-
bility. water table. bility.
NaB, NpB._ . ____.._ .. .. Moderate: wet- | Bevere: very Moderate: slope..] Moderate: sea- | Bevere: very
ness and ero- slow permea~ aonal hi slow permea-
sion, bility. water ta bility.

See footnotes at end of table,
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limitations of soils for specified land uses—Continued

57

Recreation
8treeta and Sanitary land- _
parking lots Campsites fill ({rench Cemeteries
Athletic fields Parks and type)
(intensive use) play areas
Tents Trailers
Moderate: Severe: very Moderate: Moderate: Moderate: Moderate: Suvm very
seasonal high slow perme- seasonal high seasonal seasonal seasonal high W perme-
water table. abﬂity in lower | water table. water table. water table, water table, ahlllty in lower
iayers, layers: sea-
mterhi%le.
Bevere: Severe: very Moderate: Moderate: Moderate: Moderate: Sovere: very
seasonal high glow perme- seasonal hi geasonal high seasonal seasonal slow perme-
water table. f.:ility in Jower water table. water table. water table, water table. ability in lower
yers.
sonsl” tigh
Bevere: hl%l; Severe: hiqh Severe: '“ﬁh Severe hi; Severe: hi Severe: hlﬁ Severe: hiﬁh
water tabl water table; water table; water tal water table; water table. water table;
frost heave. texture. texture. texture, texture, texture.
Bevere: sea- Moderate: sea- | Moderate: sea- | Moderate: sea- | Moderate: sea- | Moderate: mod-| Severe: sea-
sonal hj sonal hi sonal high sonal hi sonal erate perme- sonal hkg:
water table; water table. water table water table, water tabie, ability; sea- water table.
subject to sonal hiﬂe
frost heaving. water tal
Bevere: hh%h Bevere: hi Severe: hi Severe: hi Bevere: hi? Severe: h:l?; Severe:
water table. water table; water table; water table; water table; water table; water ¢
very slow texture. texture. texture. texture, vary.slow
Portea, 73 ‘
3 texture.

Severe: hi Severe: high Severe: hi Severe: hi Severe: i : hlﬁl Bevere: hi

water table. water fable, water table water table. water table. water table. - water table,

Mglderatm Severe: %l&v: Slight_____._____ Bevere: dlow Severe: es;lﬁ:‘:y Bevers: texture..| Severe: %l&vgy

0 permea y permeabilit; perm . permea .

Seveme slope_._| Severe: Moderate: slope.| Bevere: ulowy Severe: slow Severe: texture__ : dlow
glermeabmty, permubrllity P.l?)rmeabﬂlty, permeability.

ope. pe.

Bevere: slope...| Severe: slow Severe: slope.._| Bevere: slow Bevere: slow Bevere: texture; | Severe: siow
permeability ; permeahility; permeability; slope. permeability;
slope, alope. - slope. slope.

Severe: hi Severe: high Severe: hi Severe: hi Severe: hi Sovere: high Severe:

water table, water table, water tal water table water tab) water table. water tal
Bevere: hi Bevere: hi Severe: hi Severe: hi Bevere: hi.fh Severe: hi Severe:
water table. water table. water table. water table, water table, water table; water ta/
. moderataly
o] it
aubstratum.

Moderate: Bevere: slow Stight_____._.__.__ Severe: slow Severe: slow Moderate: tex- | Severs: alow

slope. permeability. permeability. permeability. ture. permeability.

Moderate: sea- | Severe: very Moderate: sea- | Bevere: very Sovere: very Moderate: tex- | Severe: very

sonal slow permea- gonal hi; slow permea- slow permea- ture; seasonal slow permea~
water table. bility. water table bility. bility. bigh water hility.
.
Moderate: Severe: very Moderate: sea- | Severe: very Severe: very Moderate: tex- | Severe: very
slope. slow permea- sonal hj slow permea~ slow permea- ture; seasonal slow permea-
bility. water table, bility. hility. hlglll water bility.
e.




Tasun 6.—Estimated degres and kinde of
: Farming (culti- | Disposal of sew- Homesite loca- | Lawns, landsoap-
Soil serles and map symbols vated crops) effiuent from Sewage lagoons ! tion ¥ (3 stories and goif
P PY | Meptio tanks b . o lemm) v
“Ottgkes; OKB.OtB.__._..| Modemate: low | Slight:! rapid | Seversit rapid | Slight-—-.o-...... Severs: low
'or part o R ava water permeability. © permes| A : _
seoe Tuseols series. capacity. : s : o , capacity.
ulding: Pa, Pd._.____.____ Moderate: t- | Severe: very Slight.. ... Bevere: : Severe:
ke ¢ *. Pd :eaa. we slow @ : water tm © water m
ability; hi
water ta/
Pewamo: Pm___..___..___.. Blight.. ____..___. Severe: moder- | Shght_..._.______ Severe: Severe: )
:::laydow water m water table.
eability;
%“m
table.
Qu.
Commonly not used
Rawson:
RmA . Slight.______..... Severe: very Sight._ ... Blight ... Blight . .. ...
perme-
ability. -
R B .. Blight._____.___.__ Bevere: very Moderate: slope__.| 8light.___________ Slight ... ._...
slow perme-
-ability. - '
RmC2. .. ... Moderate: Severe: very 1 Severe: slope. . ..| Moderate: slope..]| Moderate: slope
erogion. slow perme- :
ability.
Rimg:A Slig] Bevere " -Bﬂfm Moderate Moderate:
NA oo bt .. : slow \ HE Y / H o
seasonal high W 2 watet tabls. water table.
RnB Slight Sﬁmmt:l‘;]: &3& " rapid ‘Moderate | Moderste:
DO e e Sight__ .. Vere: . i : ° H - :
seagonal high upper 2 water table. - water table.
water table. 3 feat.
RoA:. ReA_ . ... Moderate: Severe: very. 1+ 1 Moderate: Severe: very
‘wetness. alow permea~ flig sessonal high slow permea-
bility; seasonal “water table, bility.
_ E%lllowam _
RoB, RsB.___..__.____._. Moderntn te: Se:l:u'e:' very Mdopemm M:a”mdM' Beshvere:pmvory
weotness. w . . w
bﬂity‘;’maemnal water table. bility.
h water
St R eB M very | Hevere: ver
aB, SeB. . _______.__ oderate: Severe: Moderate: Slight____...____. :overy
erosion. %li?i‘tr permoa- slope. &%{y
SeC2e . Bevere: erosion_.. Severe{' very Bevere: slope. .__| Moderate: Severe: very
slow permea- slope. ;l&:ypam
SeD2 .. Severe: erosion... Sovarey very { Bevere: slope..__| Bevere: slopa___.| Bevere: very
slow permea~- . slow permea~
bility; slope. bility; slope.

See footnotes at end of table,




PUTNAM COUNTY, OHIO

limitations of soils for specified land uses—Continued

Recreation
Streets and - Sanitary land-
parking lots ! . Campeites fill (trench Cemioteries
alnthletlo ﬂ.eld!) ll:lzrks and - type)
tensive use areas
v Tents Trailera

Moderate: Bevere: texture. | Severe: texture..| SBevere: texture..| Severe: texture__| Severe:? Severe: texture.
slope. permeability.

Severe: hi; Severe: lnﬂ: Severe: Nﬁ Severe: Bevere: hui: Severe: Bevere: Nﬁ
water table, water table; water tab water water table; water ; water table;

very slow texture. texture, texture. texture. texture; very
fp;gnee\hilii;yr; slow perme-
ure. _ ability.

Severe: Severe: hij Severe: hi Bevere: h!qh Bevere: hlq{h Severe: m Severe:
water tal water water table, water table. water tab water . water tabie;

;:l::deutely - ' xdonwy
W pérme- W perme-
ability. ability.

Blight__________ Severe: very Blight_.________. Severe: very Bevere: very Moderate: tex- | SBevere: very

slow perme- slow slow perme- ture. slow perme-
ility below ability w ability below ability.
th of 2 to . de'pth of 2to depth of 2 to
3 feet. 3 foet. 8 . :
Moderate; Bevere: very Slight ________.. Severe: wvity vere: very Moderato: tex- | Bevere: very
glope. slow perme- " slow W perme- ture. slow
: ability below ability bslow ability below ability.
de})thofzt.o deinhdzto depth of 2 to
3 fest. 3 teet.
Bevere: slope___| Bevere: slope_..| Moderate: Bevere: wvary Sovere: slope..__| Moderste: tex- | Severe: wvery
slope. slow pens ture; slope. slow parme-
abllity balow : ablility.
% of 240
3 fect.

Moderate: Moderste: Moderate: Moderate: Moderate: Moderate: :
soasonal seasonal .seasonal high seasonal-high seasonal high seasonal hi seasonal
water table. water table. water table; water table. . water table. water table, water table

Moderate; Modsrate: Moderate; Moderate: - - Moderate: Moderate: Sevare:
seasonal high seasonal hi : seasongl high seasonal high seasonal high seasonal
water table; water table, water table; water table; water table. water table, water table
slope. slope.

Moderate: Bevere: very Moderate: Severe: wry Severs: very Bevere: texture..| Severe: very
seasonal high slow permea- seasonal high slow permea-~ slow slow permea-
water table. bility., water table. bility. o bility bility; texture

Moderate: Severe: very Moderate: Severe: very Bevere: very Severe: texture._| Bevers: very
seasonal slow permea- seasonal high slow permea~ slow permea~ slow permea~-
;ater table; bility. water table. bility. bility. bility; texture.

ope

Moderate: Bevere: w Slight._ . ... ... Bevere: very - Severe: very Severe: texture__| Bevere: wvery
slope. slow ereya- o slow permea- slow slow permea-

. bility. bility. bility. bility.
8evere: slope__.| Bevere: very Moderate HSevere: very Bevere: Bevere: texture..| Severe: very
" slow permea- slope slow petiaés- | slow - slow
bility; slope. billky., bility, slopp. bility.
Severe: slope__.| SBevere: very Severe: slope_.__| Bavers: very Severe: slope___| Bevere: very
slow permea-~ slow permeability, slow
bility; slope. bility; slope ope. bility; slope
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TasLE 6.—Fetimated degree and kinds of
. Farming (oulti- Disposal of sew- Homesjte loca- Lawns, landscap-
Soil series and map symbols vated erops) age effgent from Sewage lagoons ! tion ? (3 storjes , and golf
septic tanks 1 . or less) airways
oy ~ o |0
.................... Blight.._._ . ....| Severe: slow rapid e veee-w-| Moderate:
eh germea.bﬁit biﬁty texture.
upper 2 to
t 8 foat,
SdBo e . Blight. .. .. ... Severe: slow - biﬁ Blight____ .. _.__ Moderate:
biht Enmmea texture.
elow de upper
2to 3 feet. 3 fest.
Shinroek . .

L) 1 - S Blight. .o Severe: moder- Moderate: slope..| Slight_ o oooa_. Slight: slow
ately alow permeability.
permeability. )

3 0 S, Moderate Severe: moder- | Bevere: slope....| Moderate: slope..| Moderate: slope..

erosion ately slow
permeability.
Sheals: Sh_ooo .. Blight._______._._ Severe:* sub- Severe:? sub- Severe:. subject | Severe: smubject
jeet to fooding; ject to flooding,. to flooding., - to flooding,
seasonal h
_ water table, .
Shoals, moderately shallow vari- | Slight....________ Severe:® sub- ;' pub- Severe: subjest | Bevers: subject
ant: Sk. ]‘;:t to flocding; Leot to flooding; to flooding. - to flooding.
estone bed- mestone bed-
rock at depth - rock at depth
of 2 to 3 feet. of 2 to 3 feet.
Bloan: SO cwcieenooo Moderate Bevere:? Severe:* Severe: :
wetness subject to subject to subject to subject to
flooding; high fiooding. flooding; high flooding; high
water table, water m'ble water table.
Tedrow: TdA__._____._____. Slight____________ Moderate:?* Severe:? Moderate: Sovere: low
seasonal high . - {,T_Hid permea- seasonal high available water
water table. ty. water table. . oapacity.
Toledo: To, Thoooo_.__.____ Moderate Severe: alow Blight____________ Bevere: Severe: slow
wetness ermea.bihty, ' water ta eability;
Eu%h water E'EEW
le. . .
*Tuscola: TuB, TwB_._..___ Slight____ ..o ___ Moderate: Moderate;* Blight____________ Slight_ ..
For Shinrock of TwB, 8 moderate moderate
see Bhinrock series, permeability. permeability;
Urban Land: Ur. ope.
Not rated.
Vaughnsville: VaB__________ Slight..... ... Bevere: slow Moderate; Slight__ .. Slight ____.______
gelrmeablh g moderately ‘
ow dept I.Iji)
of2toateet tymupper
Wabasha: Wa_____. ... ... Moderate: wet- | Severe:?* mub- Bavere:* sub- | Severe: subject Severe mbjeot
hess, jeot to flooding; jeet to flooding. :
ngh water high water Egh water
table. tal

See footnotes at end of table.
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limitations of soils for specified land uses—Continued
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Rectreation
Streets and _ R - Sanitary land-
parking lots ! Campsites Aill (trench Cemederies
Athletic fields Parks and type)
(intensive use) play areas
Tents Trailers
Slight_____..... Moderate: Moderate: Moderate: Moderate: Moderate: Bevere: slow'
te:ture";]i:;v texture. texture i)_alio_w i)i'lli?;w texture. permeability.
eTImes . s y
ow depth mmg g:;ow
of2t.03feet. of 2 to 8 feet. ontoSfeet
Moderate: Moderate: Moderate: oderate: Modernta Moderate: Severe: salow
slope. texture; slope. texture. texture; slow texture. permeability.
! tt!{ meaﬁﬂity
w dept
of 2 to 3 feet. of2t03hot.
Moderate: Moderste: Sight_.o._.c...., Moderate: Moderate: Moderate: Moderate:
slope. moderately moderstely slope; mod- texture. moderately
slow permea- slow’ permes- tefy slow permea-
bility. bility. permeabllity bility.
Severe: slope.__| Bevere: slope.._| Moderate: Moderate: Severe: slope-__| Moderate Moderate:
slope. slope. ; slope. moderately
alow permea-
bility; slope.
Severe: sub- Severe: sub- Severe: sub- Bevere: sub- Severe: aub- Severe:* gub- Bevere: . sub-
ject to jeot to ject to ject to jeot to jest to jeot to
flooding. flooding. flooding. flooding. flooding. flooding.

Severe: : : Savere: - Severe Severe: $ ‘Bevere:
foosing. fooing Socting. mhjesito | bt to s time: | Bectngs
ooding. oding. 0 . ) \ ; ime- H

§ - 8 stone bedrook " Himestone
at df?th of 2 hedrock at
10 3 feet. .depth of 2
. to 3 feet.
Bevere: subject | Severe: subject | Severe: subject | Severe: subjeot | Severe: subject ' Sovere:? subject | Severe: subject
to flooding ; to flooding; to floo ; ‘to floo H to floo ; to flooding, to H
lngh water high water ﬁﬁewater mm water ' h\&mter
table. table. able. N table, o 1 table.
Moderate: Moderate: Modetate: Moderate: Moderate: Bevere:* Severe:
seasonal high texture; seasonal high toxture; texture; permeability. seasonal
water table, seasonal high water table; seasonal high {  sessonal o water table.
water table texture. water table. _ water table.
Bevere: h.ifh Severe: slow Bevere: hi Bevere: hi | Bevere: hi Bevere: Severe:
water table, ﬁlermea.bi]ity, water table; water tal - water wa.ter tl < water table;
table; texture. ,
M:hdm‘atei Moldemte: Sight_.__..._._. Blight. .. .____.. M:ldmtei ‘ M:ﬂmmderw 'm Modaant:l high
pe. slope. ’ 3, onal Dy BOARD!
Moderate: Moderate: Slight__._.______. Stight ... Moderate: N Moderate:? - Moderate:
slope. slope. slope. seasonal seasonal
‘ , water table. water table
Savere: subject Severe subject | Severe: subject Severe subiect 1 Bevere: subject | Severe:® sub- | Severe: sub-
to ﬂoqwiig-, hooditlzg ﬁ floo ter; di;c} t0 %oo ter;l . i:;t to ficod- I::t to flood-
hl%h water wa Mﬁ wa ;- texture, H
table. hﬁ table. “ ! water .
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TasLe 6.—Estimated degree and kinds of

Farming (oulti- Disposal of sew- ' Homaesite loca~ Lawns, landsoa:
Soil series and map symbels vated crops) age ¢fuent from Sewage lagoons ! tion 3 (3 stories ing 'md;dfp-
, soptic tanks ! : _ or less) - sirways
Wabashs, moderately shallow | Moderate: wet- | Severe:* mub- Severe:3 sub- Bevere: mubject | Severe: subject
variant: Wb, ness, jeot to fiooding; jeet to Hooding; to bj, toﬂoodtngj;
one bed- | - limestone bed- mmur water
rock at depth rock at depth . table.
of 2 to 8 feet. of 2 to 3 feet.
Wauseon: Wf._.______._.... Slight. .. _._.____ Bevere: very Slight__..._____.. Bevere: Severe: hlg
ratar table.
Willette: We_________..____ Moderate: wet- | Bevere:? high | Severe:® or- Bevere: & Bevere: h&
nees. w‘b?:&t?;h' ganic material. water tahle; water table;
sl : ma- organic ma-

lAddiﬁomlondtantudiuaienoededforﬂnaldedaiomonhmﬁonmdmnmﬂionol
* Ratings also apply to locations for light industrial, institutionsal, and eommereial

Recreation—Recreation is beco:mnﬁ increagingl
portant in Putnam County. Potentially, all the sogls 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 becanse they generally  gos

are in long, winding areas along streams and are adja-
cent.to%edhﬂls.Use of these soils for homes, igh-
ways, and other nonfarm purposes is severely limited by
flooding. In addition, construction in these arear may
ho}&imbnck the natural flow of floodwater.
sa.felyogagvelopod on some areas of flood plains are exten-
sive play areas. Also suitable are intensive play
gch'”bm?;eddumg" th nodfﬂoodmg
ai are not e No; period of ing
and are not subject to damage from flobd ing

can canse costly to some recreational facilities..
determination of the”

tions for recreational uses.

Athlstic flelds (intensive use )—These are fairly small
tracts used for basebsll. football, tennis, volleyball, bad-
minton, and other sports, Because the areas must be
nearly level, considerable shaping may be needed. Conse-

uently, slope is a limitation 1f it is more than 2 percent.

80 important are the texture of the surface layer, per-
meability, natural drsinage, and susceptibility to flood-

m%’drka and play areas.—These sites can be located on
many kinds of soil that provide a variety 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.

-

.the kinds of recreational facilities that can be

bl areas, .
picnic a;;::i and tennis courts,-.

uency and duration of flooding s
in a local area is needed to properly evaluate the limita- -

roposed works.

CUampsites.—Campsites should be located in areas
where: the andsgj)e is attractive, the traffieability is
m and the productivity for gaases and trees is me-
digm or high. Seils in which the natural drainage is
ood or moderately good have less serious limitations

the wetter soils. Level soils are better snited than
sloping ones. Soils that are firm when moist and non-

sticky when wet are most desirable. Among the soils most

e for campsites are those having a surface layer of

. Joam, silt Joam, very fine sandy loam, fine ssndy loam
and sandy losm. A slope of le; than 12 pemmtyis--bes'é
“for tent sites, Slope is a more critical factor for trailer

sites than for tent sites. o -
. Sasdtary londfil.—Among the properties that .affect

the dagres.of Nimitation for sanitary land A1l are drain-
;ga, jooding hazard, slope, textare, and permesbility.

ural drainage is a critical factor. All soils that are
ect to i have severe limitations. Slope is im-

nt, because heavy equipmerit has to be nsed and
use of the hazard of erosion on bare slopes. Conrse-
textyred soils have less serious limitations than medium-
textured and fine-textured soils beeause they are easier
to move. All permeable soils are limited by the risk of
contamination of ground water.

Oemeterics.—The %rincipal goil features that affect the
d of limitation for cemeteries are ease of excavation

id natural drainage. Others are susceptibility to flood-
ing, texture, and slope. The limitation 18 slight if drain-
age is good, moderate if drainage is moderately guodi
and severe if drainage is poor or somewhat poor. Al
soils that are subject to flooding have severe limitations.
If graves haye to he dug below the water table, t.hex will
fill with water. Medium-textured goils have fewer Himita-
tions than coarsé-textured or fine-textured soile. Slope is
important because of its effect on trafcability.




PUTNAM CGOUNTY, OHIO
limitations of soils for specified land uses—Continued

Recreation
Streets and Sanitary land-
parking lots ! Campaites fill {trench Cemeteries
é;nthletic ﬁelds) Parks and type)
tensive use Areas .
play Tents Trailers
Sovere: subject | Bevere: subject | Severe: subject | SBevere: subject | Severe: subject | Severes subject | Severs: subjeot
to flco ;| tofloo H to floo H ‘o flooding; %0 flooding; to ; 10 flocding;
limeatone h water mmter Mﬁemter h water limestone bed- | limestone
bedrock at table. 3 table. table. rock st depth bedrock at
dn‘pthofzto of 2 to 3 feet. th of 2 to
3 feet. - 3 feet,
Severe: Saevere: Bevere: hlﬁl ’ Severe: hlﬁa Severe: Severe: high . Severe:
water water tal water table, © water table. -water table, water table. water
Sevare: Severe: Bevere: h Bevere: hﬁz Bevere: high Bever_é? “hgﬂ,h Bevere:
water ; water table; v;a:rmts H water table; mw e; mrgmi ma-’ water mu-;
organic ma- organic ma. o ¢ ma~ c ma~ : c ma- [ e
! Environmental

pollution is s hasard if the soil is developed for this use. Some of the soils, including the substratum, are.porous.

tion
It alluvial and other soils subject to flooding are developed, extensive pollution of the surface water can be

4 Commonly not used for the purpose spesified.

Descriptions of the Soils

This section describes the soil series and map
in Putnam County. Each soil series is describaf
and then, briefly, each mapping unit in that series. Unless
it i8 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 mulzging unit, it is necessary to read
both the description of the mapping unit and the deserip-
tion of the soil series to which it belongs.

An imlfortant part of the description of each seil series
is the soil profile, that is. the sequence of layers from the
surface downward to rock or other underlying material.
Each series 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 tha 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-

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
geries, 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

ing units
in detadl,

the mapping unit has been placed. The page for the de-
seription 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 proportionste extent of each mapping
unit are given in ta laT.Mnnyoftheter_msaso?dﬂde-
-scribing soils can be found in the (lossary, and more de-
tailed information about the terminology snd. methods
of soil mapping can be obtained from the Soil Survey
Manual (11). |

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

In a representative profile of an Arkport s6il that is
cultivated, the plow layer is grayish-brown loamy fine
sand sbout 9 inches thick. A subsurface layer is between
depths of 8 and 60 inches and consists of });la;bi'om
loose loamy fine sand. Lamellse or bands of . yellowish-
brown and strong-brown fine sandy losus-are 'hetween
depths of 28 and 60 inches. Below a dépth of 80 jnches

and extam to 70 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
ighty and are deficient in water, mostly. during the
latter part of the growing season. They are mostly unsed
for cagh-grain crops that are commonly grown in the
county. :
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TABLE 7.—Acreage and proportionale extent of the soils

Soil Acrea | Percent Boll Acres | Percent
Arkport loamy fine sand, 2 to 6 percent slopes__ 83 (0 1.3
Belmore mdg' 2t08 ‘;;ntoent pes.. ... 456 01 .6
ore loam, 0 to 2 percent slopes..... ... 124 O] 1.3
Belmore loam, 2 to 8 percent slopes.. . _____. 1, 156 .3 .3
loam, 6 to 13 percent slopea__________ 192 .1 U]
Blount 0 to 2 percent slopes..._ ... ... 103 m 7
Blount silt loam, 0 to 2 perount slopes______.__ 1, 548 .6 1
Blount siit loam, 2 to 6 percent slopea_________ 285 .1 2.6
Blount-Del Rey t loams, 1 toﬂpercentslopes-.. 343 .1 .1
Bono sty olay losm__ ... ... . ... 67 m .7
gmughton ?l:v cl;y mﬂ 2 totﬁ nTemernt. slo 743 -2 o .2
roughton , & to o mo
s B
roughton 8 to 1 pes, moder- .
Bro gi elay, 12 to 18 percent slopes, mod- L 05 8 (:)2' 8
roughton 12 to t mod-
ara erodeyti---------....-_--__-lpe_s: ...... 336 .1 wsonlo&m,()to2pment alopes.. ... 200 .1
B ton chy, 18 to 25 percent slopes, severely Rawson loam, 2 to 6 percent slopes.__. ... 802 .3
.................................. 1% 8 Ruawstn loam, 6 to 12 percent slopes, maderately 115 ®
4 ﬁh .................................. eroded . ___________________
Colwood 16AM.. o . - o oo e am e 311 . 1 || Rimer loamy fine sand, 0 to 2 percent slopes___ 609 .2
Cutand fillland. .. oo 123 ® Rimer loamy ﬁneund, 2t06peuentll$ 212 .1
Defiance silty colay loam_ . . ________ 384 . 1 |{ Roselms silt loam, 0 to 2 percent slopes_______ 5, 213 1.7
Del Rey loam, otoﬂpereent.alopea .......... 1,118 . 4 || Roselms silt loam, 3 to 3’""““1"" ....... 1,044 .3
Del Rey sﬂtloa.m, 0 to 2 peroent slopes____.__| 3,288 L 1 [| Rosslyhs silty elay loam, 0 to 2 6, 654 2.1
Del Rey silt I 2 to 6 percent slopes_ ... - 2087 .1 Rmdmu!ltyohyloam,ﬂtoﬂpemnﬂl_opes_- 684 .2
Del -Fulton allt loams, 1 to 8 percent slopes.| 4, 699 1.5 |} Bt. Clair loam, 2 to 6 percent slopes__________ 85 o}
Digby 0 to 2 percent slopes. . . _..__... 3, 108 1.0 |} 8t. Clair silt loam, 2 to 6 percent slopes.... ... 525 .2
Digby loam, 2 to 6 percent alopes_ . . __....._. 622 .2 |j 8t. Clair silt Joam, 6 to 12 percent alopes, mod-
Dlgby loun, moderately shallow variant, 0 to . - 30 ) erataly eroded ___ ... anananaa 664 .2
perocnt slopes_ ... 8%. Clair silt loam, 12 to 18 percent slopes, mod-
Fulton loam, 0 to 2 percent alopes_____._____. 567 .2 [ eroded ______ ... 100 (l}
Fulton eflty clay loam, 0 to 2 petvent slopes___| 6, 721 2.3 m iy fine sand, 0 to 2 t alopes. . 117 ¢
Fulton silty clay loam, 2 to 6 percent slopes.... 823 .3 i 'lﬂﬂ{oﬁmnnd,:—ﬂtoﬁpermtalopu-- 372 1
Fulton gilty clay loam, gravelly substratum, Shinrook elit loam, 2 to 6 percent slopes...._.. 158 1
0to2percent slopes ... ... ______ 226 -1 || Shinrogk silt loam, 6 to 12 percent slopee, mod-
Genesee silt loam_ .o oo 1, 807 .8 emax eroded._. ... ___ . ____.______ |l o
Huney fandy o, 6 & peroat iope L. 326 | .1 | Shodle st loam, mioderataly shilow vaiant .| g3 | o
oam, 2 to & peroent slopes_____. . w -
Haney loam, 0 to 4 peroant slopes... ... 8567 .1 %ﬁ‘n loum,b‘m ....................... b, 481 18
y loam, 2 to 6 percent slopes_.____..__._. 873 .8 locmcyi‘ﬁnemd OtoSperoentslopeu 310 .1
Haskina fine sandy loam, 0 to 2 percent slopes__| 1, 386 .8 Toled#lllt ...................... 15, 169 4.9
Haskina fine sandy loam, 2 to 6 peroent slopes__ 154 M || Toledosityolay__ ... . .o 7, 004 2.2
Hosking loams, 3 40 8 bervent slopea. .-~ Sa| 23 Rarcotn L ke 3 to 8 peroanaiopess| 1,143 | .3
percent alopes_____.._-- . eomp! percent slopes_| 1, .
Hoytville sflty olay loam._ ... ... 36, 093 11. 3 e m e mm e mm————————————— 563 .2
Hoytville el8Y oo oo oo o memeeccimmmem 41, 234 13.3 lonm, 2 to 6 percent slopes. ...... 93 @
Kibbie loam, 0 to 2 percent slopes. ... 293 1| Wabssbasilty elay. _____ ... ___._. 2,101 .17
%‘ﬁ'ﬁii:-g& Roy'd?ttl:aziml 1506 pmen'?il?:i{ai' 348 i1 w l ’my sy moderataly - 55
Latty ?]Ey olay R 2}, ggg g !15 %mmn fipp sandy doam. __.__ . ____________ ';g §E
Lenawee sllt loam. . _____ .. 1, 611 .8 vidual mtermulmthmlﬂm}
Lenawee sfity clay loam_ .- cceramnn-n 9, 960 3.2 each, and streams lees than one-eighth
Luocas silty ulny Toam, 261530 L] 1pewent sltopes-- - 792 21 mitewide. . . . . .. 1,116 3
Lum silly oam, 2 percent slopes,
o, t0 13 peroent Fopee. 551 .2 e 311,040 | 100.0
Lucaalilt ehylonm, 12 to 18 percent slopes, 918 ‘1
1 Lees than 0.05 poroent.
Representative profile of Arkport loamy fine sand, 2 | ARCAB2L—28 to 00 inches, A28 is pale-brown (10 )

to 6 percent slopes, in a cultivated ﬁeld in Blanchard

Township, SE14 sec. 8:

Ap—-omﬂlnches.dark graylab-brown (JOYR 4/2) loamy fine
sand; wedk, fine, granular strueture: very friable;

slightly acid; abrupt, smooth boundnry
A21—9 to 28 inches, pale-brown (10YR 6/3) loamy fine sand;
single grain; loose; slightly acid; abropt, wavy

boundary.

loamy fine sand; single {u!n; loose; B2t

are yellowlnh-brown (10YR ©/6) and strong-brown
(7.5YR 5/6) fine sandy 1o&m ; wedk, fine, sabangular
blocky structure; very friable; clay bridges be-
tween sand lrn.i.n: nentral ; ubmpt irregular bound-

0—60 to 70 inches, pale-brown (10YR 6/8) and light brown-
ish-gray (10YR 6/2) sand; single gratn; loose: mod-
erately alkaline, caleareous.
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The solum ranges from 42 to 60 inches in thickness. This

commoenly corresponds with the depth to carbonstes. The Ap
horizon has a hue of 10YR, value of 4 or §, and chroma of
2 or 8. The texture iz loamy filne sand or sand. The A2 hori-
zon hag a line of 10YR, value of 4 to 6,
6. The B2t lamaliae range from 8 to 18 inches in thickness,
They have a hue of 10YR or 75YR, value of 8 to §, and
chroma of 4 to 6. The C horizon 13 mildly alkaline and has a
hne of 10YR, value of 4 to 6, and chroma of 2 or 3.

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

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. ' v

This Arkport soil is droughty and tends to blow where
it is bare of plant cover. Soil blowing is & moderate haz-
ard. Droughtiness and moderately rapid permeability are
limitations to some nonfarm uses. Capability unit 1Ie-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 & representative profile of a Belmore soil that is
cultivated, the plow layer is brown loam about 9 inches
thick. The subeoil is 46 inches thick. The uppermost layer
i8 7 inches of brown loam; the next layer is 12 inches of
strong-brown clay loam; the next is 12 inches of brown
clay loam; below this i8 12 inches of dark-brown sand
clay loam mottled with dark brown and dark gray; an
the lowermost layer is 3 inches of dark grayish-brown
gravelly loam mottled withi brown and dark brown. The
substratam, which b?ns at a depth of 55 inches and
ext.em]ils to a depth of 74 inches, is dark grayish-brown
gravelly sandy .

Belinore soils have moderately rapid permeability.
Their root zone i3 deep, and they have medium available
water capacity. The root zone is medinm acid in the
upper part unless it has been limed. -

Most, areas of Belimore soils are cultivated and used for
cash grain, Some local areas of them are used for special
crops, such as potatoes and other vegetable erops.

Representative profile of Belmore loam, 2 to 6 percent
glopes, in & cultivated field in Sugar Creek Township,
SE1,SE1; sec. 1: B

Ap—0 o 9 inches, brown (10YR 4/3) loam; weak, fine,
granular structure; very friable; few fine pebbles;
glightly acid; abrupt, smooth boundary.

B1—9 to 16 inches, brown (7.5YR 0/4) loam; weak, medium,
gsubangular blocky structure; friable; few fine peb-
bles; medium acid; clear, smooth boundary. )

B21t—16 to 28 inches, strong-brown (7.8YR 6/6) clay loam;
moderate, medium, subangular blocky structure; fri-

. able; few flne pebbles: thin, patehy, brown (7.5YR
5/4) clay films on vertical faces of peds; medinm
: acid; diffuse, wavy boundary.

B22t~—28 to 40 inches, brown (7.5IR 5/4) clay loam; moder-
ate, medium, subangular bl structure; friable;
thin, pateby, brown (7.5YR 05/4) clay films on verti-
cal and horizontal faces of peds, few fine pebbles;
slightly acid; gradual, wavy boundary.

65

. B28t—40 to 52 inches, derk-brown (7T0YR 4/4) sandy clay
- loam that has common, medium, distinet, dark-brown
(7.6YR 8/2) and dark-gray (10YR 4/1) ‘mottles;
weak, medinm, subanguvlar blocky structure; firm;
thin, patchy, brown (7.5YR 5/4) clay filmas on vertical
. faces of peds ; neutral ; clear, wavy boundary,
B3t-——52 to 55 Inches, dark grayish-brown (10YR 4/2) gravel-
ly loam that has many, medium, distinct, ‘brown
(7.5XR 6/4), and dark-brown {(7.5YR 4/4) moftles;
weak, medium and coarse, subangular blocky struc-
ture; friable; thin patchy, dark-brown (7.5YR 4/4)
clay fillms on vertical faces of peds and along old
root channels; mildly alkaline, calcareous; clear
wivy boundary. :

-~ to 74 inches, dark graylsh-brown (10YR 4/2) gravelly
. sandy loam that hag many, medium, distinct, yelloiw-
ish-brown (10XR 5/4 and 5/6) mottles; single grain;

loose; nfbderately alkaline, caleareous.

The solum ranges from 45 to 85 inches in thickness. This
ecommmonly coincides with the depth to earbonates. The Ap
horizon hag a hue of 10YR, value of 8 to 5, and chroma: of
-2 or 8. The texture i3 loam or sandy loam. The Bl and ‘B2
horigons have a hue of 10YR, 7.5YR, or BYR, value of 8
to 5, and chroma of 3 to 8. The texture in these horfzons is
loam, ciay 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 solls are the well-drained members of a drain-
8ge sequence that includes the moderately well driined
Haney . soils, the somewhat poorly drained Digby sollz, and
the very poorly drained Miligrove golis, Belmore soils are
adjacent to the Haney, Digby, and Millgrove soils in many

. Places. They also are commonly adjacent to Rawson. Has-
kins, and Mermill sofls that formed in material simflar to
that of Belmore soils but have a clayey C horigon within

20 to 40 inches of the gurface. Belmore aoils are also adjacent

to the redder Vaughnsville goils in scattered, local areas on

the lake side of beach ridges. - '

Belmore sandy loam, 2 to 6 percent slopes {BiB).—This

soil commonly i8 on the sides of the larger beach ri(zﬂe&
at

In most places it is in long and fairly narrow areas )
at their , are next to soils that formed in similar ma-
terials but that are not so well drained. The largest inclu-
siong are areas of Belmore loam. , o .

. The hazard of crosion is moderate if this Belmore soil
is used for f‘armi.ulg._ It has few limitations to most non-
farm uses. Capability unit ITe~1. , ,

] Beltn}::rﬁ lo;nm ngeapercenmil: slopes (BmA).?hTh'is soil
1son r | T ; in places, on the stream
terraces s,ndltg:ut.wash.pla.ins. _ o

Included with this soil in mapping are areas of Belmore
sandy loam. Also included in some areas are spots that
have a silt Joam surface layer and other areas have
2 to 6 percent slopes.

Erosion is a hazard if this soil is used for farming.
Drought:inesa is 8 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 {BmB).—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 bazard of erosion is moderate if this soil is used
for farming. Except for slope, thig soil has few limita-

tions to moet nonfarm uses. Capability unit ITe-1.

_ Belmore loam, 6 to 12 percenit stopes (8mC).—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 loawm and gravelly loam sarface layer.

Also included were.areas where slopes are 12 percent to -

more than 85 percent.

The hazard of erosion is severe if this soil is used for
farming. Slope is a gevere limitation to most nonfarm
uses, Capability unit I1Je-1.

Blount Series

The Blount series congists of nearly level to gﬁﬂﬂy
il Formed in compact gielal L1, maialy on the e
i in t glacial till, mainly on ti
plain south of Stm No, 12. .

In a representative profile of a Blount soil that is culti-
vated, t.hI;cElow layer is dark grayish-brown silt loam
about T inches thick. The subsoil is 29 inches thick. The
:gpermod', layer is 5 inches of grayish-brown, firm silty

y 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 mottled with dark grayish brown; and
the lowermost layer is 8 inches of dark yellowigh-brown,
very firm clay loam mottled with gray and dark gray.
The Y which begins at & d of 38 inches and
extends to s depth of 60 inches or more, is moderately
alkaline glacial till. This material is very firm heavy clay
loam tm contains fragments of black shale, chert, lime-

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 gpring unless adequately drained. These soils have
medinm available water capacity. They are slightly acid
to strox’ll%y acid in the upper part unless they have been
limed. The root zone is moderately deep. o

Blount soils are cultivated. They are used mainly for
corn, soybeans, and small grai :

Representative profile of Blount silt loam, 0 to 2 per-
cent in a cultivated field in Riley Township, SE1;

SWi, sec. 26 , T.1S.,.R. 8 E.: .

Ap—0 to 7 inches, dark grayish-brown (10YR 4/2) elit loam ;
moderate, medium, granunlar structure; friable; 2
percent fine chert and granite pebbles; slightly acld;
sbrupt, amooth boundary.

B&A—T to 12 inches, grayish-brown (10YR §/2) ﬂlﬁm
loam; muny, fine, distinet, yellowish-brown (10
5/4) mottles; weak, fine and medium, subangular
blocky structure; firm; 2 percent fine chert and gran-
ite pebbles; medium acld; clear, wavy boundary.

B21t—12 to 20-inches, grayish-brown (10YR 06/2) clay; many

. medinm, distinet, yellowish-brown (10YR 0/4 and
5/6) mottles; moderate, medium, subangular blocky
structure; firm; thin, patehy, grayish-brown (YR

-' ;/2) e ohert and. prantte pebm"wmédi ;
L ) t. fiy L . es; um
M'wnw boundary.

B22t—-20 to 28 inches, yellowlsh-brown (10¥YR 05/4) clay:
many, medium, distinct, dark grayish-brown (10YR
4/2) mottles; weak and moderate, medivm, sgb-
anguiar blocky structure; firmi; thin, pstchy, dark
grayish-brown (10YR 4/2) clay fims on vertical and
horisontal ped faces; § percent fine chert, black
ghale, and granite pebbles; slightly acid; clear,

wavy boundary. . :
BSt—28 to 38 inches, dark yellowigh-brown (10YR 4/4) .clay
loam; many, medium, distinct, gray (IR B5/1)
and dark-gray (10YR 4/1) motitles; weak, coarse,
subangular blocky structure; very firm; thia, patehy,

_ farm use. Seamonal wetness and slow

'is moetly in the southeastern part

'Tne sand content in the wpper part of the B horisan is
higher than iu the range d for the series, hut this, differ-
aaoe doss not alter the usefulness or behavior of thesé solls.

" Plowmt sollz are the somewhat poorly drained mémbers

Blouut: loam, 0 to 2 percent alopes {BrA).—This soil is
mainly in small areas, generally 3 to 10 acres in size, that
are well scattered across the till plain. There are a fow
larger azess, 10 to 20 acres in size, near beach ridges and
terraces. This soil generslly is in alightly higher positions
than Blount silt loam, 0 to 2 percent slopes. Its profile is
similar to the one desoribed as representative for the
series, but ita plow layer hag more sand and is ss much as
14 inchee thick in places. Generally, the plow layer is 10

goil in mnppuﬁ were small areas of
3 .  to. 2 percent alopes.
high water table is the main limitation to
are
g Tk A A .
is moatly on m plain in the southeastern and east-
central pa ofthaooug:g. Much of it is on small, low
knolls that are surroun rgﬁl.orareadimnttoluwer
areas of Pewamo soils. A profile of this soil is described
a8 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. P{.wnmo
sofls are subject to pendmﬁl’rhus, where the two soils
are farmed together, these diverse features tend to com-
plicate soil menagament.

Included with this soil in mapping were small areas
of Pewsmo silky clay loam in deépressions and along
drainageways. . .

.-/ seasonal high water table is the main limitation to
farm uvse. Scasonal wefness and slow permeability are
limitations to many nonfarm uses. Capability unit TTw—4.

Blount silt leam, 2 to 6 percent slopes (BoB).—This soil
m 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 aress.of
Morley soils mg, to a lesser extent, Pewamo soils. Be-
cause of the slope, surface water flows away more readily
on this soil i8 more likely to cause erosion than on
Blount silt Joam, 0 to 2 percent slopes.

Included with this soil in mapping were smell areas of
moderat%ll eroded soils, small areas of moderately- well
drained Morley soils, and small areas of Blount silt 1
0to 2 t slopes. Also included were a few am
areas of the very poorly drained Pewamo silty clay loam.

A seasonal high water table is the main himitation to
farm use. Erogion is & hazard, particularly in the more
sloping areas. Seagonal wetness and slowpenneabi]ill_:iy are
limitations to many nonfarm uses, Capability unit TIw—4.

Blount-Del Rey silt loams, 1 to 6 percent slopes
{8rB).—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 ible to show
each soil separately on the soil map. Most of the areas
are oval in shape and are adjacent to low-lying aress of
very poorly drained Toledo seils, This cmn%e: is about
35 percent Blount silt loam and 35 percent Del Rey silt
loam; the remaining 30 percent is inclusions of the finer
te’i‘lts.md Nappanee soils and the coarser textured Kibbie
80

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 1fw—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.

Ina cll'le]glmsentaﬁve profile of a Bono silty clay loam
that is cultivated, the plow layer is black silty clay loam
9 inches thick. The subsoil is 21 inches thick. The upper

art is 6 inches of black silty clay mottled with dark

rown; the middle part is 10 inches of dark-gray 5;13
clay mottled with brown and dark yellowish brown; ‘
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, i8 gray silty clay that also is
mottled dark yellowish brown.

Runoff is slow on Bono soils, and water ponds in the
depreesions. 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 & 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 soybeans.
Small grain and hay are less extensively grown. '

Representative profile of Bono silty clay loam in a cul-
tivated field in Blanchard Township, SE1,SW1; ‘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.
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B21g—9 to 15 inches, black (10YR 2/1) siliy clay that has
. & few, fine, distinet, dark-brown ( -4/8) mot-
tles; weak, medium. prismatic to

strong, fine and” medium, suldingular blocky; ;

- - neuntral; clear, wavy boundary. .

B22g--15 to 25 inches, dark-gray (10YR 4/1) silty clay that

, hag.many, medinm, digtinet, brown (10YR 4/8) and
dark yellowish-brown (J0YR 4/4) mottied; wesk,
medium, prismatic, parting to

ture to moderate, fine and medinm, mbtuu

lar blocky; very firm; black (10YR 2/1) organic
Tty albaling e wir by Vot channels;

0—30 10 80 inches, gray (ﬁm'im silty clay that has
i distinct, dark yellowish-brown (10YR

many, medium,
4/4) motties: massive; very firm; moderately alka-
line, calcaréous.

_Bono siity clay loam (Bs).—This nearly level soil is in
;i‘malloval resgions. Mostm;:: surrounded by
‘oledo ils, which occupy slightly r pogitions, These
Have no natural mffwe drai outlets,

Included with this soil in mapping-were Toledo soils
on the: slightly higher outer perimeters of some areas
o ';so:ﬂ;?m soil. On thfe mﬂsomin' 8 _indthle; aubem] pn.dl:
of the county, some areas of soils are underlain by glacia
till 8t a depth of 4 to 8 feet. e

Seasonal wetness is a major limitation if this soil is
used for farming. Seasonal wetness is also a limitation
to most nonfarm unses. Capability unit ITTw-2.

‘The Broughton series consists of gently sloping to
steep, moderately well drained soils. lﬂeysoils ft?gned
in' wenkly laminated lacnstrine clay. They are gently
slopiig to sloping on the lake plain and are steep on the
sides of valleys where streams flow through the plain.

In a're; tative profile of s an?ton ilty clay
loam that:is cultivated. the plow layer is brown silty clay
loamﬁinchegthicg:.Thesubsoﬂisleinches-thick.The
upper part is 6 inches of darkm&llowuh igh-brown clay
mottled with pale brown; the mi jpart is 6 inches of
dark yeHowish-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 ; -and extends to a depth of 60 inches or inore, is
dark-gray clay mottled with dark yellowish brown.
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Runoff is moderate to rapid on Broughton scils, and
permeability iz very slow. soils are saturated for
short iods, mostly in epring, which delays till
Ava.ilaﬁ:water capacity is low to medium. 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 Broughtor soils are used for corn,
soybeu%l‘:n sn{all gr];lﬁ, angghay. Sloping areas are used
mostly for small grain and hay crops. Steeper areas com-
monly are used for pasture or woodland.

Representative profile of Broughton silty clay loam, 2
to 6 percent slopes, in a cultivated field in Monroe Town-
ghip, SE14NE1/ sec. 15, T. 2 N,, R. 5 E.:

Ap—0 to 6 inches, brown (10YR §/3) allty clay-loam; weak,
medium, granular structure; friable; slightly acid;
abrupt, smooth boundary.

B21t—86 to 12 inches, dark yellowish-brown (10YR 4/4) clay
that has few, fine, distinct, palebrown (10YR 6/3)
mottles; weak, medium, suobangular blocky strme-
ture; very firm; thin, patchy, dark yellowish-brown
(10YR 4/4) clay filmg on vertical ped faces; slightly
acid; diffuse, Irregular boundary.

B22t—12 to 18 inches, dark yellowish-brown (10YR 4/4) clay
that has common, medium, distinet, gray (10YR 5/1)
mottles ; weak, medium &nd coarse, sul hlocky
structure; very firm; thin, patchy, dark yellowish-
brown (10YR 4/4) clay fllms on vertical and hori-
zontal ped faces and salong some root channels;
neutral; abrupt, wavy boundary.

B3t—18 to 22 inches, yellowish-brown {10YR 5/4) clay that
has many, medium, distinet, gray (10YR 6/1) mot-
tles; weak, medium, prismatie strueture parting to
weak, medium, subangular blocky; very firm; thin,
continpous, graylsh-brown (10YR 05/2) clay fllms
along some ropot channels; mildly alkallne, ecal-
careous; clear. wavy boundary.

C—22 to 60 inches, dark gray (10YR 4/1) clay that has
many, medium, distinet, dark yellowlsh-brown (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, vaiue of 4 or 5, and chroma of 2 to &.
The texture is silty clay loam or %e Bt horizon has
a huae of 10YR, value of 4 or 5, and a of 2 to 4. Mot-
tles have a hue of 10YR. value of 4 to 6, and chroma of 1
to 8. Reaction is medinm acid to peutral In the upper part
of the B horizon, and it gradually Increases with depth to
mildly alkaline and calcareous.

Broughton solls are the moderately well drained members
of a drainage sequence that includes the somewhat poorly
dralned Roselms soils and the very poorly érained Paulding
sofls, Broughton sofls are similay to Lucas and 8t. Clatr sofls
in natural drainage, but they have a higher clay content in
the B and C horizons than those goils.

Broughton silty clay loam, 2 to 6 percent slopes

{BB).—This soil is in hoth 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
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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 fow
are oval. Slopes are relativelq‘hshort,. and most of them are
slightly less than 8 percent. This soil has a profile similar
to the one deseri as representative for the series, but
it has a higher content of clay in the surface laver. The
present plow layer is a mixture of the material originally
in the surface lsfer and that in the upper part of the
subsoil. This soil needs more careful man ent for
growing plants than the less eroded Broughton soils, be-
cause it has a lower capacity to absorb and supply mois-
ture to planta, Because of the clay texture of &e surface

layer, this soil is difficult to cultivate and good seedbeds
are difficult to & are.
Included ‘with this soil in mest mapped areas were

ggta of soils that have a silty clay loam or silt loam sur-
e 'layer and spots where slope ranges from 6 to 12

Further erosion is a severe hazard in farmed areas.
Very slow permeability is a limitation to many nonfarm
uses, Capability unit 1TTe-2.

Broughton clay, 6 to 12 percent slopes, moderately
eroded (BuC2).—This soil dominantly has short slopes. It
is on valley sides along streams that flow through the
lake plain. Most areas are small and long and narrow.
Except for & 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 &
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 seil in most ma areas were
spots of severely eroded soils where all of the original
surface layer hus 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 I'Ve-1.

Broughton clay, 12 to 18 percent slopes, moderately
eroded {BuD2).—This so0il 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 man nt for i lants
than the less eroded Broughton soils, because it has a
lower capacity to sbsorb 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 erosion. 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-1. ;

roughton clay, 18 to 25 percent slopes, severely
eroded (BuE3),—This soil is on the breaks of valley sides
that are adjacent to streams. The overall thickness of the
surface layer and the subgoil 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 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 whers all the original surface Klyer has been re-
moved by erosion.

Further erosion is a very severe hazard if this soil is
bare of vegetative cover. This seil is suited to pasture or

trees, Stee&neaa 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 remov:
primarily for use in making clay tilé for drains. The soi
material in this land type commonly is calcareous. Be-
cause the content of organic matter and available water
capacity are low, it i3 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
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ita are used as shallow ponds for recreation and
(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 contzins some clay material. They are
on the lake plain, commeonl M;jacent to sandy soils.

In a representative profile of a Colwood loam that is

the
wil

cultivated, the plow layer is very dark-gray loam. The
subsoil, between a depth of 9 and 13 inches, 8 very dark
grayish-brown loam ; between a depth of 13 and 22 inches

1t is gray loam mottled with yellowish brown; and be-
tween a depth of 22 and 45 inches the subaoil ig light
brownisl’};fmy fine sandy loam mottled with yellowish
brown. The. substratum, which begins at a depth of 45
inches ‘and extends to a deﬁth of 60 inches or more, is
gray, stratified fine sand, silt, and clay that is mottled
yellowish brown. .

Colwood soils have a seasonal high water table. Runoff
is slow, and water in depressions. Permeability is
modersate, and a le water capacity is high. ere
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
ﬁell;}l m Perry Township, NW14NW1j sec. 4, T. 1 N,, R.
5 E.: .

Ap—0 to 9 inches, very dark gray (10YR 8/1) loam ; moder-
ate, medinm, granolar structure; very friable; many
roots; neufral; abrupt, smooth boundary.

A12—9 to 18 inches, very dark graylsh-brown (10YR 3/2)
loam; weak and moderate, fine and medium, sub-
angular blocky structure; very friable; many roois;
neutral; clear, wavy boundary.

B21g—18 to 22 inches, gray (10YR 0/1) loam; common,
medium, distinet, yellowigh-brown (10YR 5/8) mot-
tles; weak, fine, and medium, subangular blocky
structure; friable; many roots; neutral; diffuse.
wavy boundary.

B22g—22 to 45 inchea, light brownish-gray (10YR 6/2) fine
sandy loam; few, fine, faint yellowish-brown (10YR
5/8) mottles; friable; weak, fine, subangular blocky
structure; neutral; gradual, wavy boundary.

C—45 to 60 inches, gray (10YR 5/1) stratified fine sand and
silt that has thin strata of clayey material; few
fine, distinct, brownish-yellow (10YR 6/6) and light
yellowish-brown (I0YR 6/4) mottles; firm; mildly
alkaline, caleareous.

The solum ranges from 40 to 50 inches in thickness; ear-
bonates commonly occur at the same depth. The A and B
horizons are typically neuiral, but in some proflles the Ap
horizon is slightly acid, and In others the lower part of the
B horizon is mildly alkaline. In the Ap and Al horizons, the
colors include very dark gray (10YR 8/1), very dark gray-
ish brown (10YR 8/2), black (10YR 2/1), and very dark
brown (10YR 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
sandy loam, loam, silt loam, and lght silty clay loam.

Colwood soils are the very poorly drained members of a
drainage sequence that includes the somewhat poorly drained
Kibbie soils and the moderately well dralned Tuscola solls.
Colwood soils formed in finer textured material than Mill-
grove eolls. Colwood solls formed in coarser textured ma-
terial than the Lemawee solls.

Colwood loam {Cwl.—This soil is nearly level. Most
areas are Jong 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 wethess is a moderate limitation if this seil
is used for farming. Wetness is a limitation to most non-

farm uses. Capability unit ITw-5.

Cut and Fill Land

Cut and fil! 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 cultivated
crops. Onsite investigations of Cut and fill land are
needed before suitability for most uses can be determined.

In areas where s0il 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-
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terial from other sources, including the subsoil and sub-
stratum materials of nearby soils.

The soil material in this land type generally is 1pocor
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. Grasses
and trees that can tolerate the adverse characteristics of
the soil material are needed to help prevent erosion and
siltation. Most of these areas would 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 siliy clay
loam about 7 inches thick. The subsoil is 21 inches thick.
The uppermost 4 inches of it is grayish-brown heavy clay
loam mottled with yellowish brown; the next 9 inches is

ayish-brown clay 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 o depth of 60 inches or
more. It consists of grayish-brown silty clay mottled with
yellowish brown. L.

Defiance soils are subject to frequent flooding in winter
and in spring. Runoff is slow on these soils, and perme-
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 ina
cultivated field in Monterey Township, NE}4NE1; sec.
24, T.18,R. 4 E.:

Ap—0 to 7 inches, dark-gray (10YR 4/1) silty clay loam;
moderate, medium, granular structure; friable;
slightly acid; abrupt, smooth boundary.

Blg—T to 11 inches, grayish-brown (10YR 5/2) heavy clay
locam; many, fine and medium, distinet, yellowish-
brown (10YR 5/4) mottles; weak, fine and medium,
gubangular blocky structure; firm; neutral; clear,
wavy boundary.

B21g—11 to 20 Inches, grayish-browz (10YR 5/2) clay;
many. fine and medium, distinet, yellowish-brown
(10YR 5/6) mottles; weak, medlum, subangular
blocky structure; very firm; neutral; diffuse, wavy
boundary.

B22g—20 to 28 inches, yellowish-brown (10YR b5/4) clay:
many, fine and medium, distinct, light brownmish-
gray (2.5Y 6/2) mottles; weak, medium and coarse,
subangular blocky structure; very firm; neutral;
diffuse, irregular boundary.



Deflance silty clay loam (Df).—This nearly level goil is
on flood plaina, Most areas of this soil are oval or are in
slightly Ejgher areas than the adjacent Wabasha soils.
long narrow strips parallel to streams. This soil ocoupies
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 & severe limitation if this goil is used for
farming. Flooding is & limitation to most nonfarm uses.
Cm unit IITw-8. :

Del Rey Series

The Del Be&;u’ies consists of nearly level to myo
slc;f;% soils. are somewhat poorly drained.
sol rmed 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
moraine,
. %almwwtaﬁlve pll;oﬂle of a Dy;lhlli)ey silt;loain I;hs;.
is culti ‘the plow layer is grayish-brown silt Joam
frue stk T il 0 e 53 B
] ) Inches it 1s ~brown g1
clay loam mottled with dark y%flzwiah brown; batween
a depth of 12 and 22 inches it is grayish-brown hesvy
silty clay loam mottled with yellowish brown; between
a depth of 22 and 84 inches it is yellowish-brown hea
silt clay loam wmottled with gray; and between a depth
of 34 and 88 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 60 inches or more, It
consists of wish-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 capscity is high. The root zome
is deep. It generally is slightly acid.

Del Rey soils are used primarily for corn, soybeans,
small grain, and hay.

Representative profile of Del Rey silt loam, 0 to 2 Er—
cent slopes, in a cultivated fisld in Blanchard To Py
SE1,SE1; sec. 28, T.1 N, R. 8 E.: :

Ap—0 to 8 inches, grayish-brown (10YR 5/2) silt loari ; mod-
0 merate, nmndm g‘nmﬂar/funcmm; trigble;
Blg—8 ﬁf&gu,' grayish-brown (10YR 6/2) light alliy

; many, medium, distinet, dark yeliowish-
brown (10YR 4/4) mottles; moderate, fine and

o S i Sy BT
.. : clay. 1 ; Iany, Aum,
{10YR 8/1) mottles; massive; fi{able; ﬁ
- Dépth to carbonsites ranges from 80 to 40 inches. The Ap
torison has & color of 10YE 4/3 or 10FR 6/2 and A texture
of: WMMBRMM&W’MIM

chroma of 8 o

Del Rey loam, 0 to 2 percent slopes (DgA).—This soil
mfmum. It has 8 wmgpﬂ:r to the one

described as representative for the series, but the surface
Iayer is sandier. This soil is thus easier to cultivate than
Delﬁ!ﬁysﬁtlonm,(!to% percent slopes.

_Included with this soil in many mapping aress were
spota of coarser textured Kibbie soils and spots of Has-
kins"soils that are underlain by fine-textured material.
Also included were spots of soils that have a slope of 2

to 6 :
sonsl wetness i8 & moderate limitation if this soil
is used for farming. Seasonal weiness also is a Jimitation
“® Dol ey st Toamm, 0 ia'5 penosnt slopes (HIAL—This
" 7 m to-. R —
soil i8 in broad areas on-slight rises of the lake plain,
cosaznanly esstn-::;tnl Lenawee smls.f thIt also is on t.h:;lllmmne
in the - A part of the connty, generally near
Tol&i soils. Most aieas of this soil are oval in shape,
but-on the moraine the areas are elongated and aré domi-
natitly oxiented nortli and south. A profile of this soil is
desersbai]l a8 representative for the series.
Included with this soil in many mapped areas were.
ote Uf finer textured Fulton soils. Tn other areas, spots
Smwbtnesisumodonte:ﬁmitaﬁoniitl}issoq:s
used for farming, Seasonal wetness is also a limitation
to many nonfarm uses. Capability unit ITw-2.
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Del Rey silt loam, 2 to 6 percent slepes (DIB).—This
s0il 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 mogggatel well drained Shinrock
soils and spots of coarser textured Kibbie soils.

Seasonal wetness is a moderate limitation if this soil is
used for farming. Also, 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 consigts of Del Rey and Fulton soils in areas
so small and intermingled that it is not possible to show
each soil separately on the soil map. Del Rey soils make
ugoa,bout 40 percent of the complex and ton 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-
?Iess is a limitation to most nonfarm uses. Capability unit

w2,

Digby Series

The Digﬂ?y series conrists of nearly level to gently 8105-
ing soils that are somewhat poorly drained. These soils
formed in loamy glacial material underlain by sand and
avel that contain varying quantities of silt and clay.
igby soils are on beach ridges, outwash plains, and
terraces.

stream

In a representative profile of a Digby soil that is culti-
vated, the plow la BII)' is dark grgl’;h-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, 1t is grayish-brown sandy clay loam
mottled with yellowigsh brown; and between a depth of
24 and 36 inches, it is yellowish-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 soils 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
glopes, in a cultivated field in Sugar Creek Township,
SW1,SE1 sec. 6, T.2 S, R. 6 E.: '

Ap—0 to 9 inches, dark grayish-brown (10YR 4/2) loam;
weak, fine and medium, granular structure; very
friable ; common roots; slightly acid; abrupt, smooth

boundary. .

Bit—9 to 18 imches, grayish-brown (10YR 5/2) sandy clay
loam; many, medlum, distinct, yelowish-brown
(10XR 5/4) mottles: weak, flne and medlum, sab-
angular dlocky siructure; friable; few: fine: pebbles;
strongly acld; gradual wavy boundary.

B21t—18 to 24 inches, grayish-brown (10YR 6/2) sandy clay
loam; many, distinct, yellowish-brown (10YR 35/6)
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mottles; moderate, medinm, subangular blocky struc-
ture; friable; thin, patehy, dark graylsh-brown
(10YR 4/2) clay fiilms on vertical and horizontal
ped facea; § percent pebbles; strongly acid; diffuse,
wavy boundary. .

B22t--24 to 80 inches, yellowlsh-brown (10YR 5/4) sandy
clay loam; common, medium, distinet, dark grayish-
brown (10YR 4/2) mottles and many, miedium, yel-
lowish-brown (10YR 5/8) mottles; weak, medinm,
and coarse, subangular blocky structure; firm ; thin,
patchy, dark grayish-brown (10YR 4/2) clay films
on vertleal ped faces; 10 t pebbles; medinm
acid grading to neutral in lower part; clear, irregu-
lar boundary.

C—86 to 60 inches, gray (10XR 5/1) stratified fine gravel
and sand; single grain; loose; mildly alkaline,
caleareous.

‘The solum ranges from 24 to 40 inches in thickness. Depth
to the mildly alkaline, caleareous material ranges from 24 to
48 inches, but it is generally at a depth of about 84 inches.
-The Ap horizron has a hue of 10YR, value of 4 or 5, and
chroma of 1 or 2. The Bit horison has a hue of 10YR, value
of 4 or 5, and chroma of 2 to0 4. The texture is clay loam or
sandy clay loam. The B21t horizon has a hue of 10YR, value
of 4 or §, and chroma of 1 or 2. Jts mottles have a hue of
10YR or 7.5YR, value of 4 or §, and chroma of 4 to 8 Its
texture is sandy clay loam, clay loam, or sandy clay. The
B22t horison has a hue of 10YR or 7.5YR, value of 4 or 5,
and chroms of 4 to 8. The mottles in this horizon have a
- hue of 10YR value of 4 or 6, and chroma of 1 to 8. The
texture is sandy clay loam or clay loam. .

Dighy solls are the somewhat poorly drained solls in a
drainage sequence with the well drained Belmore solls, the
moderately well drained Haney soils, and the very poorly
drained Millgrove soils. Dighy soils are lghter colored than
the Miligrove sofls. Their B horizon is grayer and more
mottled than that of the Bellmore and Haney soils. Dighy
80ils contain more fine gravel than Kihbie solls. They are
similar to the Haskins solls but lack the fine-textured sub-
stratum. - '

Digby loam, 0 to 2 percent slopes (DnA).—This soil is
on low-lying beach ridges and on slightly elevated stream
terraces. Generally, the areas are long 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 layer of silt loam.

A seasonal high water table is a moderats limitation
to farm use. Seasonal wetness is a limitation to many
nonfarm uses. Capability unit YTw-2.

Dighy loam, 2 to 6 percent slopes (DnBl.—This soil
generally is near the base of the major beach ridges, but
it also i 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 generally are oval and are adjacent to
aress of Haskins, Blount, Nappanee, or St. Clair soils.

Included with this soil in mapping were areas of soils
where the surface layer is sandier than that of this soil,
and small areas of Hagkins 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 8 moderate limitation to
farm use. Seasonal wetness is a limitation to many non-
farm uses. Capability unit TTw-2.
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Dighy 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 de ti of 20 to 30 inches. They
are on a low terrace along Riley Creek in Riley Town-

ship.

]g a representative profile of a Dl;gby loam, moderatel
shallow variant, that is cultivated, :}Elow layer is dax|
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 is 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 zome is moderately deep. It is medium acid to
slightly acid.

Thess soils are cultivated and are used mainly for corn,
soybeans, and small grain.

Representative profile of Digby loam, moderatel shal-
low variant, 0 to 2 gamem; slopes, in a cultivated field in
Riley Township, SW14NE1/ sec. 20, T. 1 S., R. 8 E.:

Ap—0 to 8 inches, dark grayish-brown (10YR 4/2) loam;
weai, fine, granular structure; friable; 5 percent
pebbles; slightly acid; abrupt, smooth boundary.

B&A—S8 to 10 inches, light yellowish-brown (10YR 6/4)
loam; many, fine, distinet, graylsh-brown (10YR
5/2) mottles; weak, fine, subangular blocky strue-
ture; friable; 5 percent pebbles; slightly acid; clear,
smooth boundary.

B1t—10 to 28 inches, grayish-brown (10YR 5/2) clay loam;
commoun, medium, distinet, yellowlsh-brown (10YR
5/6) mottles; weak to moderate fine blocky stras-
ture; firm ; thin, patchy, gray (10YR 5/1) clay films
on vertlcal and horizontal ped faces; 10 percent
pebbles; slightly acid; abrupt, smooth boundary.

R—28 inches, limestone bedrock.

Depth to the underlying bedrock ranges from 20 to 80
inches, but it is generally about 22 inches thick. The Ap
horlzon has a hue of 10YR, value of 4 or 5, and chroms
of 1 or 2. The Bt horizon matrix color is in & hue of 16YR
or 7.5 YR, value of 4 to 6, and chroma of 1 or 2. Mottles in
this horizon have a hue of 10YR, velue of 4 or 5, and chroma
of 4 to 8. The texture 13 elay loam or sandy clay loam.

Thig soil is adjacent to the Shoals silt loam, moderately
shallow variant, which 1s on flood piains. 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 s0il makes up an area of about 30
acres along the east side of Riley Creek between the vil-
lage of Pandors 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. It is somewhat droughty in
dry periods because of shallowness.

A seasonal high water table is & moderate limitation
to farm use. Seasonal wetness and shallowness to bed-
rock are limitations to many nonfarm uses. Capability
unit ITTw-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
}li%ht-gmy silty clay loam mottled with yellowish brown.

he subsoil is 20 inches thick, It is ﬁmyish-brown silty
clay that is mottled mostly with yellowish brown. The
substratum, which befms at a depth of 29 inches and
extends to a depth of 60 inches or more, is yellowish-
brown silty c]ag

Fulton soils have slow permeability and medium avail-
able water capacity. They are saturated with water -for

ig 'ca.ntperiodsinwm;arandinsi)' . They dry
out slowly in spring unless artificially drained. The
wth of roots is restricted to a moderate depth by the
ayey subsoil. In the upper lpart of the root zone, the
soif 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, SE14NE1; sec. 24, T. 1 N., R. 8 E., laboratory
No. PT-28:

Ap—0 to 7 inches, dark graylsh-hrown (16YR 4/2) slity clay
loam; moderate, fine and medium, subaagular
blocky structure; friable; many roots; neutral;
abrapt, smooth boundary.

B&A—T7 to 9 Inches, lightgray (10YR 6/1) siity clay loam:
many, medlutn, distinet, yellowish-brown (10XR 5/8)
mottles ; moderate, medium, subangular blocky struc-
ture; friable; common roots; slightly acid; clear,
wary boundary.

B2Z1tg—0 to 15 inches, grayish-brown (10YR 5/2) silty clay;
many, mediam, 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 blocky ; firm ; commeon roots; thin, patchy
grayish-brown (10YR 5/2) clay films on vertical ped
faces; medium acid; clear, wavy boundary.

B22tg—15 to 25 inches, grayish-brown (10YR 5/2) siity clay;
many, large, distinet, yellowish-brown (10YR 5/6)
mottles; modeérate, medium, prismatie structure part-
ing to moderate, coarse, subangular 'bloeky; very
firm ; few roots; thin, patchy, grayish-brown (10YR
6/2) clay filmg on vertieal and horizontal ped faces;
slightly acid; clear, wavy boundary.

B8g~26 to 20 inches, grayish-brown (10¥R 5/2) asllty clay;
many, medium, distinct, yellowish-brown (10YR 5/6)
mottles; weak, medium, prismatic atructure parting
to weak, medium, subangular bloeky ; very firm ; few
roots; few, small, black (I0¥YR 2/1) oxide concre-
tions; light brownish-gray (10YR 6/2) lime coatings
on some ped faces; mildly alkaline, caleareons;
clear, wavy boundary.

C—29 to 60 inches, yellowish-brown (10YR 5/6) slity clay:
many, medium, distinct, gray (10YR 8/1) mottles;
weak, coarse, prismatic structure: very firm; few,
small, biack (10YR 2/1) oxide concretions; light-
gray (10YR 6/1) lime coatings on ped faces; mildly
alkaline, ealeareous.

The solum ranges from 24 to 86 inches in thickness, but it
is generally about 28 inches thick. The Ap horlzon 18 dark
graylsh-brown (10YR 4/2) or grayish-brown (10YR 5/2)
sllty clay loam or lcam. The B2 and B3 horizons have & hue
of 10YR, value of 4 to 8, and chroma of 1.or 2. Their
mottles bave a hue of 10YR, T.5YR, or OYR, value of 4 to
8, and chroma of 8 to 6. The texture 1¥ silty clay or clay.
The C horizon has a hue of 10XR, value of 4 to 8, and chroma
of 3 to0 6. The mottles are 10YR in hue, 4 to 6 in value, and
lor2in The C horizon is mildly slkaline and esl-
CAreous.

Fulton sofls are the somewhat poorly drained members of
a drainage sequence that Includes the moderately well
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drained Lucas solls, the very poorly drained Toledo soils,
and the very dark colored and very poorly drained RBono
sofls. Fulton solls formed in clayey lacustrine material,
whereas Nappanee solls formed in clayey glacial till. Fulion
solla have finer textured B and C horizong than the Del Rey
sofls. They have coarser textured B and C horizens than
the Roselms golls. .
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 clayeg lacustrine
sediment. It has a profile similar to the one described as
representative for the series, but its surface layer has s
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

glopes, ,
Included with this Fulton soil in mapFi were small
areas of gently sloping soils and spots of soils that have

a siltier surface layer than this soil. Also included were
sog&e spots of the coarser textured Haskins and Del Rey
80 .

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, 0 to 2 percent siopes (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 Kibbie soils.
Areas of this soil eommonly are oval or irregular in shape.
In the east-central part of the county, the areas are rela-
tively small elon ovals, the long axis of which is
oriented north and south. A profile o(;ntiiﬂ soil is described
as representative for the series,

I:;flu;iled with qlllxsis soél infma ping were small spcd;ss;f t](;f

o solls and a few narrow spots of the
Wettor Tolsdo soils. e ?

A seasonal high water table is a severe limitation to
farm use. Seasonal wetness and slow permeability are
limitations to many nonfarm uses. Capabﬁ?ty unit TTTw-1.

Fulton silty clay 1 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 plaing, 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
mare 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 risee were moderately eroded soils. Also included
;vere a few areas of goils that have a silt loam surface
ayer.

A seasonal high water table is a severe limitation to
farm use. Seasonsl wetness and slow permeability are
lIiIniitat.ions to many nonfarm uses. Capability unit

w-1.

Fulton silty clay loam, gravelly substratum, 0 to 2
percent slopes (FvA).—This soil commonly is on some of
the stream terraces and second bottoms that are adjacent
to the Anglaize and Blanchard Rivers. Also, small areas
are near somse of the other larger streams in the county.

This s0il commonly is adjacent to the Digby soils or

80IL. SURVEY

aress of alluvial seils. It has a profile similar to the one
described as representative for the series, but it has a
Eﬂwu& rather than a sllcll;yey, substratum, and the com-
ined thickness of the surfacs layer and the subsoil com-
monly is about 10 inches 6%roater. The gravelly sub-
stratum ranges from 40 to 60 inches in depth, but it is
ganeullyutag:gthof&om'ﬁinchas.-

This soil is flooded occasionally because of its low-lying
position ; however, its substratum is more permeéable than
that of other Fulton soils, and it drains more readily.

Included with this soil in mapping were a few 30& of
soils that have a gravelly substratum at a de 85 to
40-inches. Also included ‘were small spots of alluvial soils,

y Shoals and Sloan, and small spots of the coarser
textured Digby soils.

A seaso igh water table is a severe limitation to
farm use. Seagonal wetness is a limitation to many non-
farm uses. Capability unit TTiw-1.

Genesee Series - ,

The Gienesee series consists of nearly level soils that a
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. _ .

n 8 representative profile of a Genesee soil that is
cu]tiv% low layer is dark-brown gilt loam about
8 ixches ?l‘he subsoil is 86 inches thick. It is dark-
brown silt loam in the upper 20 inches and dark-brown
h‘g:. silt Joam 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

‘Topan, loam, silty clay loam, and sandy loam mottled with

ETIRY.

Geneses soils are subject to flooding, but they flood less

uently 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
leep . root zone and are éasy to cultivate. Their root zone
is alightly acid to neutral.

Genesee 80ils are nsed primarily for corn and soybeans.
The hazard of flopding limits the use of theee soils for
winter and early spring crops such as wheat and oats.

Representative profile of Genesee silt loam in a culti-
vatpd field in Jacison Township, SE1,SE1, sec. 27, T.
18,R5E:

Ap—0 to 8 Inches, dark-brown (10YR 4/8) eilt loam; weak,
medium,: granular structure; friable; stightly acid;
abrupt, smooth boundary. _

B21—8 to 28 inches, dark-brown (10YR. 4/8) silt loam ; mod-

" erate, fine and medt subanguldar blocky structure;
friable ; nentral; . wavy boundary.

B22—28 to 44 lanches, dark-brown (10YR 4/8) light silt
loapn; weak, fine, subangular blocky structure, fri-

. -able; tral; clear, Wavy .,

C—44 to B0 I::gel, dark-brown (10YR ) steatified sllt
loam, loam, silty clay loam, and sandy ; com-
mon, medium, distinet, gray (10YR 05/1) mottles;
maasive; very friable; mildly alkaline. o
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soﬂsandthednrheroolomdmdmrymoﬂydminedmm
solle. They are adjacent to these solls in mmny places.
Genesee silt loam {Gn).—Most of the of this
nearly level soil is on the flood plains of Auglm
Blanchard, and Ottawa Rivers. soil also is on
plam;lc{faomeofthsﬁnallerstmamsmth:hc%un bot
generally is in slightl ewwedpomtlonson e first bot-
toms. Most areas of szesee soils are accessible for farm-
mg butsfewmolabedareaswmdlﬁctﬂttogetto
neluded with this soil in mapping were spots of soils
that have dark colors extending to a depth of 15 inches.
Most of theee sre on the Blanchard River flood plain.
Also included in mapping were areas of moderately well
drial.med soils that are mottled with dark gray in the sub-
80
Other than susceptibility to fl limitations to use
of this soil for farming are fewm is a limitation
to most nonfarm uses. Capability unit I-1,

Gravel Pits

Gra.vel 1;3 (Gp) consists of open excavations from which
the upper of the soil have been removed during the
mining of the underlymg velly material. This land
type is on gravelly beach ri and in areas of outwash,
The areas gener are near soils of the Belmore and
Haney series, whi
they were removed
gravel.
Because of the nature of strip mining, soil material in
il -bank of gravel pits varies within short hori-
zon distances. This soil material is low in content of
organic matter, and 1t has low available water capacity.
These conditions are poor for the growth of most pla.nt.a
The soil material in areas that are no longe be::f
mined should be treated so that plants can be estahligh
ropertiss aro ouitable ot fesding and pladiing, Pond
roperties are suitable for ting. Pon
5 otentially suitable for recrea.tﬁm or wildlife.

to expose the underlying sand and

areas are
Not p in a capability unit.
Haney Series

The Haney 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 18 33 inches thick. The uppermost layer
ig 8 inches of yellowish-brown clay loam; tﬁ: next layer
is ¢ 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

were present in these areas before
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8 inches of dark-brown' sandy
dark gray. Thasubetratumbegmglgad ofmmges
a.ndaxbendsto & depth of 60 inches or more. It is gray
gravelly loam mottled with yellowish brown. .

Haney soils have moderate permenability and medium
available water ~apacity, Runoff is slow to moderate. The
root zone is deep. Itrmgesimm&mnglywldmthe
upper parf to mildly alkaline in the lower part.

I-Imey soils comanonly are used for corn, soybeans, and
' 'presentatwe profile of Haney loam in a cultivated
geld in Sugar Creek Township, SE#SE1; sec. 1, T. 2
v B8 Bt

Ap—0 to 9 inches, dark-brown (10YR 4/8) loam; moderate,
medlum, granular strocture; very Mable B pareent

Dpebbles ; alightly acld; abﬂwb
‘Blb—btol'llnehn,yellowish%m (10 rﬁl%elay
4 jom, falub, brown (10
Sark yellmmh-brm {(10YR 47
and moderate, nne and
strocture ;
MB)chylhsmverﬂcﬂpedm;ﬁpereent
pebbles; medium acid; clear, wavy boundary. '
B211—17 to 26 inches, Brown (10YR 8/4) clay
loam; few, fine, distinet, darkdrown (10YR 4/8)
and dark mﬂlh-brown (10YR 4/2) mottlu mod-
erate, fine and medium, sabangular- bl atruce-
ture; firm; thin, po.te.hr brown. (10TR 5/3) clay
filing on vertcal apd Mm ped: per-

motties: weak

"4/4) sandy clay
; } duk-:rar (N 4/0)
:u'o ﬁimwetﬁiki’n,% grq {

_ mv&ummme- 10 p

and yellokuh-brown (10YR 5/6) motfles; muive,
loose ; 20 percent pebbles; ‘sikalife,

2

"

"
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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 ?merally are elongated and tend to
conform to the relief of the local landform. This soil 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 Hn.ney%oa.m, 2to 6
percent slopes, but is more droughty because of the high
content of sand.

Included with this soil in mapping were spots of mod-
erstely eroded soils and a few areas of Haney soils that
are steeper than this soil. Co

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 Digby soils.

Included with this soil in mapping were small spots
of gently sloping Haney soils and spots of soils that have
a silt 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 8 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 i8 described as representative for the series.

Included with this soil 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 Haskins series consists of nearly level to gently
sloping soils that are somewhat poorly drained. gl.‘:'hem
soiFa formed partly in loamy material and partly in un-
derlying fine-textured glacial till or fine-textured lacus-
trine material. They occur on beach ridges, outwash
plains, and stream terraces. The underlying, finer tex-
tured soil material is at a depth of 20 to 40 inches.

In a representative profile of a Haskins soil that is
cultivated, the plow layer is grayish-brown loam 8 inches
thick. The subsoil is 27 inches thick. The uppermost layer
iz 8 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.

Runoff on Haskins soils is slow to moderate. Perme-
ability is moderate in the mgﬁer part of the profile and
veﬂr_g slow in the underlying fine-textured material. These
soils have 4 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 Stronillys
acid in the most acid layer. As the depth increases, thi
soil becomes less acid and grades to mildly alkaline.

Haskins soils are used primarily for corn, soybeans,
small grain, and hay.

Representative profile of Haskins loam, 0 to 2 percent
dﬁp&ﬂ, in a cultivated field in Sugar Creek Township,

lAS‘W /3 8ec. 5‘, T- 2 S-’ R- GE-:

Ap—0 to 8 inches, grayish-brown (10YR 5/2) loam; weak,
fine and medium, granular strocture; very friable;
8 percent fine pebbles; medium acid; abrupt, smeoth

boundary. .

B1—8 to 11 incheg, brown (10YR 5/8) loam; few, medinm.
distinet, yellowish-brown (10YR 5/4) mottles; weak,
fine, subangular blocky structure; very friable; 3
percent - fine pebbles; stroungly acid: diffuse, wavy

beundary.

B21t—11 to 16 inches, grayish-brown (10YR 5/2) loam;
many, medium, distinet, yellowish-brown (10YR §/6)
mottles; moderate, fine and medium, subangular
blocky structure; friable; thin, patchy, contrasting,
grayish-brown (10YR 5/2) clay filins on vertical ped
faces; 3 percent fine pebbles; strongly acid; clear,
wavy boundary.

B22t—18 to 24 inches, grayish-brown (10YR 0/2) sandy clay
loam; many, medium, distinet, yellowish-brown
(10YR G56/4) mottles; weak and moderate, fine and
medium, subangular blocky structure; firm; thin,
patchy, contrasting, grayish-brown {(10YR 5/2) clay
filmmz on vertical ped faces; 8 percent fine pebbles;
medium aeild; diffuse, wavy boundary.

B23t—24 to 80 inches, dark yeliowlah-brown (10YR 4/4)
sandy clay loam: many, medinm, distinet, grayish-
‘brown (10YR 5/8) mottles; weak, medium, subangu-
lar blocky structure; firm; thin, patchy, dark gray-
ish-brown (10YR 4/2) clay films on vertical and

- horizontal ped faces; 8 percent fine pebbles; slightly
acld; abrupt, wavy boundary.

IIB8t—80 to 35 inches, grayish-brown (10YR 0572) eclay;
many; medinm, faint, brown (10YR §/8) and dark
yellowish-brown (10YR 4/4) mottles; weak; medium
and coarse, subangulsr blocky structure; firm; thin,
patchy, dark grayish-brown (10YR 4/2) clay films
on vertical ped faces and thin continuous clay films
nlong old root chaunels in places; neutral; clear,
‘'wavy boundary.

IIC1—856 to 60 inches, dark graylsh-brown (10YR 4/2)
clay; many, medium, distinet, dark yellowish-brown
{10YR 4/4) mottles; massive; very firm; compact
glaclal till; mildly alkaline, caleareous.

The solum ranges from 28 to 42 inches In thickness, but
gﬂcﬁmmon}y extends inte the underlylng fine-textured mas-

The content of fine pebbles 1s 2 to 10 percent in the Ap
horizon and 0 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 leam. Reaction ranges from slightly
acid to strongly acld in the upper part of the B horizon and
from slightly acid to mildly alkaline in the lower part. Some
proflles lack a JIBSt borizon. The Bl and B2 horizons have
a hue of T.6YR or 10YR, value of 4 or 8§, and chroma of
2 to 4. Their mottles have a hue of 7.5YR or 10YR, value
of 4 or 5§, and chroma of 2 to B. The texture is loam, sandy
clay loam, or clay loam. The IIB horizon is finer textured
than the overlying horizons. Its texture is clay or silty
clay. Thig horizon is 10YR in hue, 4 or 6 In value, and 2 or
8 In chroma. Mottles in the IIB horizon have a hue of
10YR, value of 4 or 5, and chroma of 4 to 6.

Haskins solls are the somewhat poorly drained members
of a drainage sequence that includes the moderately well
drained Rawson solls and the very poorly drained Mermill
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solls. Hasking solls differ from Digby solls In that Haskins
solls are underlain by fine-textured material; whereas Digby
golls are underlain by gravel and sand. Haskins soils are
finer textured in the uppermost horizons then Rimer sofls.
Hasking woils, Hice Rimer goils, are fine textured in the lower
part of the B horison 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 N&R?anee 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
goil has a profile similar to the one described as repre-
sentative for the ser.iegzﬁ})ut its surface layer has a higher
content of fine sand. The sandier texture makes this soil
more friable and easier to cultivate than Hagkins 1

0 to 2 percent 8105:

Included with this soil in m&pging were 8 of Nap-
panee loam, of soils that have a sandy loam sur-
face layer, and spots of soils that have slopes of 2 to 8
percent. :

Seasonal wetness is & moderate limitation if this soil
is farmed. Seasonal wetness is & limitation to many non-
farm uses. Capability unit TIw-2. o

Haskins fine sandy loam, 2 to 6 percent slopes (HkB).—
This soil is mainly onr the low stream terraces and out-
wash plains near the Digby, Blount, and Nappanee soils.
1t is also near first-bottom soils, such as Ee
Sloan. “'E‘m tﬂm are quite long :Jl:d mmvt;: 0111 thle ter-
Taces, e a.mln-eﬁ'ularin ape on the local oué-

 plai %hm il has a proﬁ]epesimilar to the one
deseri rescntative for the series, but its surface
layer has a higher content of fine sand. The aandier 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.

Seasonsl wetness is & moderate limitation if this soil
is farmed. Alsc, erosion is a hazard, particularly in the
longer and steeper areas. Seasonal wethess is a limitation
to many nonfarm uses. Capability unit TIw-2.

Haskins loam, 0 to 2 percent slopes {HnA).—This soil
is mainly in elongated areas on beach ridges that are
slightly iigh‘er than the surrounding lake plain, Less ex-
tensively, it is in small oval or irregularly shaped areas
Diehy, Nappanee, Dol Rey. a0 Hoptvitt sods, A profle
ighy, panee, y, and Hoytville soils. A profile
of tth;a ao:ip 18 described as representative for the series.

Included with this soil in mapping were spots of Dl%?ly
loam and Nappanee loam, spots of soils that have a gilt

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 TIw-2.

Hasking 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, Digby, Nappanee,
and Hoytville soils. On the moraines, nearby soils include
the Blount and Pewamo.

Included with this soil in mapping were spots of Has-
kins fine sandy loam, Digby loam, and Nappanee loam;

nesee and-
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spots of goils that have a silt loam surface layer; and

spots of nearly level soils. . ‘ .
Seas wetness is a moderate limitation. Erosion is

a hasard, particularly whers slopes are longer and

staeper. 1 wetness is a limitation:to many nonfarm

usés. Capability unit ITw-2. ’

Hoytville Series

The Hoytville series consists of nearly level, dark-col-
ored soils that are very poorly drained.. These soils
formed in clay or silty clay glacial till that has been
somewhat modified in the u part by water action at
%ﬁeb#h‘:ﬁ of former lakes. They are on broad flats of the

P : .

In L:spmentative profile of a Hoytville soil that is
cultivated, t} glow lnier is very dark grayish-brown
clay about 8 inches thick. The subsoil is 36 inches thick.
The upper 18 inches is dark-gray silty clay mottled with
brown’and dark yellowish brown. The lower 20 inches is
gglai)‘r) gilty 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. ¥t 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. o

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

kali

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.

Enpfepgntnﬁw-proﬂ]l; of Hoytville clay in'a cultivated
field in Menterey Township, SE1,NW1j sec. 86, T. 1 8.,
R. 4 E., Laboratory No. PT-22:

Ap—0 to 8 inches, very dark. graylsh-brown (10YR 8/2)

elay; moderate, fine and medium, sabangular blocky

; friable; few small fragments of  black

ie, chert, and !gneous pebbles as much as one-half

: inch in dimmeter; common roots; selightly  acd;
abrupt, smodth boundary. _

B2itg—8 to 17 inches, dark-gray (10YR 4/1) siliy clay;

common, medium, falnt, brown (10XR 4/8) motiles;

 moderate, fine and medium, sabangular blocky struc-

H n: few mmail fragments of black shale,

chert, and igneous material as much as one-kialf

inch in diameter; thin, patehy, dark-gray (10YR

4/1) clay films on vertical and horizontal ped faces;

common roots, neutral; gradual, smooth bonndary.

B22t§—17 to 24 inchew, dark-gray (JOYR 4/1) sty clay; few,

k yellowish-brown (JOYR 4/4) mot-

distinet, yellowlih-beown - (10YR

i atroctare in

;

g

 fine, faint, darm
5/6) mottles; wea:nk'megl::n,‘ngrﬁmﬂc _

place, parting to w -and. wediym, nbmf% r
ockymﬁrm; thin, continuous, dark-gray (10

£
g
§

:Q.') clay fimsg on vertical and horisontal ped faces;

fragments of black shale, chert, and igneous ma-
teria]l ss mueh As one-hslf inch in ; -eom-

mon roots; meutral; gradual, smooth .
B28tg—24 to i gray (10YR 571) ‘slity clay; com-
mon, fine, distinet, dark yell YR 4/4)
and  yellowlsh-brown (10YR 5/6) ;. weak,
medl tie structure  in pa to
moderate, ine and medinm, r s :

_on vertical faces; few fragments of biagk shale,
chert, and igneous material ad miich as one-haif inch
{)n diameter; common roots; neutral; gradual, wavy
ound.r’ . . '
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Bam—sstouinches,m (10YR b/1) slliy clay; many,
medium, distinct, dark yellowish-brown (IOYB 4/4)

nbnnsular blocky ; firm; thin, paichy,
mﬂlh-bm (10YR b5/2) clay films on vertleal
faces; fow fragments of black shale, chert, and
igneous material as much as one-half inch in dia-
mete;; few roots; mildly ; abrupt, wavy

Cl1—44 to 60 inehel. gray (10YR 5/1) ailty day;
mwedium, prominent, strong-brown (7.5YR 5/6) and
dark yellowish-brown (10YR 4/4) mottles; vmi.
mediom and subangular blocky y
very firm; tewtrnynentsofblaekshlle,ekert.nd
igneoua ma a8 much as 1 inch in diameter;
bt%w roots; mildly alkaline, ealcarecus; clear, wavy

C2—60 to 70 inches, gray (10YR 5/1) slity clay; many,
coarse, distinct, yellowlsh-brown (10YR 5/4) mot-
geimm; yvery firm; mildly alkaline, calcareous

The solum ranges from 36 to 82 inches mthickneu,but
it is generally 40 to 45 Inches thick. The A horizon is domi-
mﬂydayhutit!sdlwclnyorsﬂ elaylonminplneeuz
Althou:htlﬁ:‘dom:lnm D

Reactio 1s slightly acid to neutral. The
mtrl:eotorhasahueotlﬁ!ﬂor%!.ulue 4, 8 or
Mottles are 10YR or 7.5YR in hue,
ndatoﬁinchromn.’l‘hetextumlsail
reaction ranges ‘from alightly acld

The(!horlnonhasahueoflomor‘!m
value of 4 {0 6, and chroma of 1 or 2. Its motiles have a

£q

clay, clay, or heavy clay loam.

Hoytville solls are theverypoorlydrdnedmambeuotu
drainage sequence that includes the moderately well drained
8t. Clalr soils and the somewhat poorly ed N
soils. Hoytville soils are finer textured than the Pewamo
sdlsthattmedinc!nyloamoraﬂtychyloammclal
Hoytvllle solls have more sand and pebbles in the
B horisons than do the Latty or Toledo solls. They have
lems clay in’¢the B horizon then the Paulding soils, and they
generally have somewhat less clay in the B horizon than Latty
M&Kaytvﬂlemﬂsdlﬂertmmlmnweewﬂsmhaﬂnx'a
higher content of clay and a lower content of sand in the B
horion, They formed in glacial till, whereas Lenawee sofls
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 iz near areas of Nappanee soils and
soils of the beach ridges and stream terraces. This soil
has a profile similar to the one described 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 soils were included in some places.
Wetness is the major limitation to use of this soil for
farming. Seasonsl wetness and slow permeability are
limitations to many nonfarm uses. Capability unit ITw-6.
Hoytville clay (Hv).—This nearly level soil is on broad
flats of the lake plains in the northeastern and southwest-
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ern sections of the county. It gemamlly i near small,
sh@tl elevated areas of Na solls. A profile of
soil is desoribed as representative for the series.
edthhthissoxlmmppmgweremllspotsof
llghter colored, somewhat poorly drained Nappanee solls.
Inplacesth:s oytwllesmlhasathmnersu
for its series,

¥etness is the major limitation to fam use of this soil.

Smona.l wetness and slow ? are limitations
to many nonfarm uses. Capability nmt. Iw-68.
Kihbie Series

The Kibbie series consists of nearly level etg'

sloj soils that are somewhat poorly
lgmgmned in stratified loamy materml on the lake

In a representative pmﬁle of a Kibbie soil that is culti-
va.ted the plow layer 18 dark grayish-brown loam 9 inches
thlck.Thesubsoﬂlsmmcheathmk.Theuppe ost part
i8 7 inches of grayish-brown loam mottled with yellowish
brown; the middle layer is 14 inches of yellowish-brown
loam mottled with dark grayish brown and the lower-
most part is 6 inches of gra; -brown h eavy loam mot-
tled with yellowish brown. substratum, which
at a dep ofssmchesa.ndexhendstoudetho 60
inohes or more, ig yellowish-brown fine sandy loam mot-
tled with grayish brown.

Runoff s slow on Kibbie soils, and permeability is

moderate. These soils have a sessonal high water table.
Avqﬂuhhwa.torcapmltymhlgh If these soils are ade-
quately. drained, the root zonme is deep. These soils are
med.lum acld in the most acid layer, but they grade to

a8 depth increases.
gble soﬂs are used mainly for corn, noybaa.ns, and
ain. Most of the acreage has been artificially
dmm for improved plant gowth and timely tillage.

Representative profile of Kibbie loam, 0 to § percent
slopes, in a cultivated field in Blanchard Township, NE14
NE1, sec. 24, T.1 N, R. 8 E.:

Ap—0 to 9 -inches, dark smyllh-brown (1om 4/2) loam:
) medium, gre

weak, : very friable;
slighily acid; abmpt. amooth boundary.

B1—9 to 16 inches, grayish-brown (10YR. §/2) loam, many.

medivm, distlnet, yellowish-brown (I0YR §/4) mot-

tles; weak, flne and mefinm, suhangular blocky

structnre. very friable; medium acid; diffuse, wavy

let--—le to 30 inclms, yellowish-brown (10YR G6/4) heavy
loam ; many, fine, distinet, dark mri!h-brown (19¥YR
4/2) ‘mottles; moderate, fine and medium,: subangu-
lar :l:ructu!e firm; thin, pa , Erayish-
brown (10YR 5/2) clay films on vertl 'and horl-
:ontnl faces of peds; slightly acld; diffuse, wavy

B22t—80 to 38 inaches, grayish-brown (10YR §/2) heavy
. logm: many, medium, distinet, yeliowish-brown
(Th 3/4) mottie; medersts, Tos and mediun.

o¢
grayish-brown (10YR. 5/2) clay films on veriical
md horizontal faces of peds; neutral; clear, wavy

. oundary.
O--86 60 inches, yellowish-brown (10YR 5/8) fine zandy
: tolom many, medium and coarse, distinet, grayish--
brown (10YR 5/2) mottles; massive; friable; mildly
alkaline, calcareous,

nesolumransestromsotpﬁincheulnthlekneu,but
it generally is 32 to 88 inches thick. The Ap horigon lg dark
‘grayish brown (10YR 4/2) or grayish-brown (10YR 5/2).
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It is loam or silt loam. The upper part of the B horlzon 18
mediuin acld to slightly acid, and the lower part is siightly
acid to neutral. The Bl horizon has & hue of 10YR, value
of 4, b, or 8, and chroma of 2. Its mottles have a hue of
10YR, value of 4 or 6, and chroma of 4 to 8. The upger
part of the Bt horison has a hue of 10YR, value of 4 or
5, and chroma of 1 or 2. Mottles have a hue of 10YR, valne
of 4 to 8, and chroma of 1 or 2. The lower part of the Bt
horiron has a hue of 10YR, value of 4 or 5, and chroma of
4 to 8. The B horlson is loam, heavy loam, or clay loam. The
Sﬂ thml iy stratified fine sandy loam, sandy loam, . and

The Kibble solls in this county have colora of low chroma
on ped faces in the lower part of the Bf horizon, and they
bave & lighter colored A horison than is within the renge
defined for the series. These differences do not greatly influence
the use or behavior of these sofls.

Kibbie loam, 0 to 2 percent slopes (KbA).—This soil is
mostly on beach ridges near Haskins, Colwood, Di
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 emall in s1ze 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 gpots
Rey, Digby, Haskins, and Tuscola sofls. Also included
were spote of soils that have a fine sandy loam surface
layer and s of soils that have 2 4o 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
unit ITw-2,

Kibbie silt loam, 0 to 2 percent siopes (KsA).—This soil
commonly is on elevated flats of stream terraces. Aress
are 1 and oval in most gm 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
goils. This soil has s profile similar to the one deseribed
as representative for the series, but the surface layer has
a 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. wetness is a limitation to many
nonfarm unses. Capability unit Tw-2.

Kibbie-Del Rey silt loams, 1 to 6 percent slopes (X18).—
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 Bhinrock 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 described
as represenfative 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. -

, mm Available water capacity is
and.

of Del-
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Seasonal wetness is & moderate limitation to-use of these

soils for farming. Also, erosion is s hisyged; purticularly
in'the IW%&T areas. Wetneas toany non-
farm uses. Capability unit IIw-2.

The Latty series consiste of nearly level soils that are
ve!
o acustrins and till material. Thay:a?a on some
- In & representstive profile of a is enlti-
vated, tﬁ plow layerpis dark Lnﬁ
The uwst art
is 8 inches of dark-gray clay mottled with- -yellow-
ish brown; next is 10 inches of dark-gray clsy mottled
3_ rk-gra
clay mottled with yellowish brown and dark ydioms{
bmwni'andthelowgrmostpmia'finehesofguyﬁ}u
- whi
begins at & depth of 48 inehesandext:ﬁmﬁnhof
60 inches orer?&\a, ig ‘gray clay mottled with yeliowish
‘are saturated with water for long periods in winter
i spring, and. they are slow to dry out in spring
doeep. These soils are elightly acid to neutral in the upper
part of the root zone.

1 ml{ drained. These soils formed in élay or heavy
{lhfhroad, nearly Ievel flata of the 1&1:21})
y about 7 inches
thick. The subsoil is 41 inches thi 1
with yellowigsh brown; the next is 18 inches of
mottled with yellowish brown. The
Runoff is slow on soils, and bility is
ooy et sl od pomatily
unlees ¢ equately drained. The root zone is moderately
‘soils are used mainly for cultivated crops. Most

of the clklm acre: al;ﬁsm nrﬁﬁ]fcinlly drained for
Représents vagr;mﬁle of chglgai.'n & cultivated

%’el “Union Township, SE{,NW1; sec. 9, T. 1 8, R. 6
gray (10YR 4/1) day; |
g, 00 0, it

. tles; strong, fine and medlum, subangular
N muetnre‘:ngery firm ; neutral; diffuss,” wavy bound-

ary.
B23g--28 to 41 inchen, dark-gray (10YR 4/1) clay; many,
medium, distinet, yellowish-broem (10YR 5/4) and
dark yellowlsh-brown (10YR 4/4) mottles; strong,
fine, blocky structure; very firm; neu-
tral; diffuse, wavy boundary. .. = . :
BSg—41 to 48 Inches, gray (10YR 5/1) clay; many, madium,
distinet; yellowish-hrown (10YR.5/4) motties; weak,
mediym, prismatic stroctore parting to moderite,
médink blocky; very firm; mildly alka-
line, caleareons ;. cleay, wavry bonndary.



the C horison the colors are similar to those of the Bg
horison,  Texture is clay or heavy clay loam.

Latty solls gre the very pdorly drained members in a drain-
age -soquence - that includes the pomewhat poorly drained
Nappanee soils and the moderately well drained 8t. Clair
solls. Latty solls are transitionary between Hoytville and
Paulding soils with reapect to color of the surface layer and
the clay content of the solum. Latiy soils generally lave a
darker Ap horizon than Paulding soils and a lighter Ap hon-
son than Hoytville sells. Latty solls have less clay in the
Bg borison than Paulding sofls, and they commonly have

somewhat more clay in the Bg horizon than Hoytville sofis.
Latty soils have less cliy in the C horizon than Paplding
solls, and they have the same or a greater clay content in this
borixon than Hoytville soils, Latty soils hmve a somewhat
lighter colored A horiZon and a less well developed stroeture
than the very poorly drained Toledo soils.

Latty silty clay loam {o).—This nearly level soil gen-
erally is near low-lying sandy ridges or near the Nappa-
nee loams. It has a profile gimilar to the one described as
repregentative for the series, but its surface layer comn-
tains more silt and less clay; consequently, good tilth is
eagier 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 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 permenability
are mﬁ.}or limitations to most nonfarm uses. Capability
unit I1Iw-2, :

Latiy elaf' [tc).—This nearly level soil is on broad flats of
the lake plain, commonly adjacent to Hoytville and
Pauldi.uﬁcsgg]s. The continuity of the areas is broken in
afewg by a stream valley or a low offshore beach
ridg‘; profile of this soil is described as rej ntative
of the series. Maintenance of favorable tilth on this soil
is difficult because of the clayey surface layer. Cultivat-
i?lgth.this soil when it is wet is especially damaging to its
&

Included with this soil in mapping were ilfohs of lighter
colored Paulding soils or darker colored Hoytville soils.
NAlso imludadﬂs’wmhi of rt;liis somewhat H&Pﬁ:ﬂy dmtid

appanee soils, wi erally are on 8 rises with-
in areas of this La soglin

Very poor na drainage and the clay texture are
major limitations to farm uses. This soil dries out slowly
in spring, and artificial drainage is difficult. Excessive
wetness, very slow permeability, and the clay texture are
major limitations to moet nonfarm uses. Capability unit

Mw-2.

Lenawee Series

The Lenawee series consists of nearly level, very poorly
drained soils. These soils formed in stratified sty clay
loam, silt loam, and sandy loam lacustrine material on
the flats of the lake plain, mainly in northern Riley
Township and in parts of southern Blanchard Township.

In a 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 7 iniches of dark grayish-brown silty
clay loam mottled with dark yellowish brown; the mid-
dle part is 14 inches of dark grayish-brown heavy clay
loam mottled with yellowish brown. The lower part is 18
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inches of gray heavy clay loam mottled with yellowish
brown. The substratum begins at a depth of 48 inches
and reaches a d of 60 inches or more. It is yellowish-

-brown, stratified silty clay loam, silt loam, and sandy

Joam 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 cro
such as corn, soybeans, and small %m.n. Most of the
8T has beer;l artificially drained for improved plant

and timely ti

Representative profile of Lenawee silty clay loam in a
cultivated area in Blanchard Township, SW1,SW1/ sec.
33, T.1N.,R. 8 F.:

Aj to © v K 10YR 8 il
0 b romm 1 kg Q2B Sy
B21g—9 & 10 nches, Qark grayidhprown (10TE 4/3) hea
clay loam; many, medium, distinet, dark yel-

; mottles; moderate,
medium, subangular blocky striucture; firm; thin,
patehy, dark-gray (10YR 4/1) ciay flms on ver-
tical ped faces; neutral; diffuse, wayy boundary.

B22g—16 to 30 inches, dark graylshsbrown (10YR 4/2) heavy
clay loam; common, medium, distinet, yellowish-
brown (10YR 5/4) motiles: moderate, medium, sub-
angnlar Mocky etructure; Arm; few, thln, patchy,

dark-gray (10YR 4/1) clay flmg on vertical

ped
faces; neutrsl; clear, wavy boumdary.

B28g—30 to 48 inches, gray (10YR 05/1) heavy clay loam;
many, mediam, distinet, yellowish-brown (1 5/8)
mottles; weak, medium, subangular bl strue-
ture{ firm; few, thin, patchy, dark-gray (10 4/1)

clay films on vertical ped faces; mildly alkaline;
bounda

clear, wavy ry.

C—48 to 60 Inches, yellowlsh-brown (10YR 5/8) stratified
gilty clay loam, silt loam, and sandy loam; many,
medium, distinct, - (10YR. B/1) mottles; mas-
give; friable;: mildly 1, calearecus.

The solum tanges from 44 to 60 inches in thickness, but
it commonly is about 50 inches thick. This commonly coin-
: The solum is alightly

xons as are the Toledo solls, which formed in lacmatrine clay
and sit. Lenawee sofls have finér textured B and O horlzons
than do the Colwopd solls, which formed in lacustrine silt
and fine sand that contains some clay.

Lenawee silt loam ({In).—This nearly level aoil com-
monly is pear 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 haga
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profile gimilar 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

bI:;a::m,wee silty clay loam, and crops grow somewhat
tter.

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.

Watness is a moderate limitation to farm use. Wetness
and moderately slo:irgermeabilit are limitations to most
nonfarm uses. Capability unit IIw—5.

Lenawee siliy clay loam {ls.—This nearly level soil
commonly is on broad flats of the Findlay Basin near
the Del Rey soile. Less commonly, it is near beach ridges
and stream terraces, The areas y are large and
have no definite o or shape, but the soil conditions
are uniform, A profile of this soil is described as repre-
sentative for the series.

Included with this soil in ma.ppinf were D:s)ots of the
somewhat poorly drained, lighter colored Rey soils
that commonly are near ti—rmnagewuys. Also included in
some areas were spots of the finer textured Toledo soils
s.n_(ll& in other areas spots of the coarser textured Colwood
soi

Wetness is a moderate limitation to farm use, and it is
a limitation to most nonfarm uses. Capability unit TTw-5.

Lucas Series
The Luecas series consists of gently slopinlf to mod-
erately steep soils that are moderately well drained.

"These soils formed in clayey lacustrine sediment on val-
ley sides adjacent to streams that flow through the lake

In a representative profile of a Lucas silty clay loam
that is cultivated, the plow layer is grayish-brown silty
cl:izf Joam 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 li ellowish brown. The substratum,
which begina at a depth of 20 inches and extends to a
depth of 60 inches or more, is dark-brown silty clay
mottled with grﬁ

Runoff is rapid on Lucas soils. Permesbility is slow,
and these soils are saturated for short ﬁeriods, mostly in
spring, which limits timely tillage. The clayey subsoil
and substratum restrict root penetration. Available water
capacity is medium. The root zone iz moderatel dm
Reaction in the root zone generally is strongly acid in
most acid layer. Below the root zone reaction grades to
slightly acid to mildly alkaline with increasing depth.

soybeans, small grain, and hay are grown on

™,
the tﬁently gloping and sloping Lucas soils. Steeper areas
of these

soils are used for ure and woodland.
Representative profile of a Lucas silty clay loam, 2 to
6 percent slopes, in a cultivated field in Greensburg
Township, NW14NE1; sec. 14, T. 1 N, R. 6 E.:

Ap--0 to T inches, grayish-brown (10YR 5/2) silty clay loam:
moderate, ine and medium, granular structure; fri-
able; medium acid ; abrupt, smooth boundary.

B&A—T to 12 inches, brown (10YR 6/8) silty clay; moderate,
fine and medium, gubangular blocky structure; firm:
few, thin, patehy, grayish-brown (10YR §/2) clay
films on ped faces and pore lninge; atrongly acld;
clear, wavy boundary.
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B2t—12 to. 20 brown (JOYR 4/8) clay;.few, fine,
distinet, light yel'owish-brown (10YR 6/4) mottles;
moderate, medium, wubanj blocky strueture;

very flrm; few, thin, patchy, brown (10¥YR 35/3)

clay fllms on vertical and horizontal ped faces and

along old root channels; slightly acld; abrupt, wavy

dary.
0—20 to 80 inches, dark-brown (10YR 4/3) sliy olay; many,

’ medium, distinct, gray (10YR 056/1) motiles; mas-

give; very firm; thin layers of silt and fine mand
in places; mildly alkaline, caleareous.

The solum ranges from 20 to 25 inches In thickness. Depth
to carbonates ranges from 18 to 28 inches. ‘The Ap horizon
is grayish brown (10YR 5/2) or brown (10¥R 5/3). The
upper part of the' B horlzon ranges from strongly acid to
slightly acld, and the lower part is slighfly acid. Reactfon
of the C horizon Increases with depth to nentral or mildly
#lkaline. The B horizon has a hue of 10YR, value of 4 or
8, and chroma of 3 or 4 It is silty clay or cley. The C
horizon has a hue of 10YR, value of 4 or 8, and chroma
of 8 or 4. Mottles in the C horifon have s hue of 10YR,
value of 4 to 6, and chroma of 1:or 2. Thiz horison s silty
clay or clay. .

Lucas solls are moderately well drained members of a
drainage sequence that includes the somewhat poorly drained
Falton solls, the very poorly drained Toledo solla, and the

- very poorly drained and very dark colored Bono solls. Lucas
solls are finer textured than the moderately well drained
Shinrork solls ‘and coarser textured than the moderately
well drained Broughton soils.

Lucas silty clay Joam, 2 to 6 percent slopes (LwB).—
This goil 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 soile. A pro-
file of this soil is described as representative for the series.

Included with this soil in mapping were spots of Shin-
rock soils and of somewhat poorly drained soils.
Alsgo included were areas of soils that have a loam or silt
loam gurface layer. Spots of moderately eroded soils were
also included.

Erosion is & severe hazard if this soil is farmed. Slow
permeability and a clayey texturs are limitations to many
Y A
erately eroded (lwC2).—This s0il is on valley sides adja-
cent to streams that flow through the lake plain. This soil
is in long, narrow areas on the stream b: between the
upland flats and the flood plains, The areas generally are
too narrow to be m separately. The present plow
layer is a mixture of the material originally in the surface
T ol seos more carefl marsgemint ot growing

Chis soil n more careful management for

lants than the less eroded Luetis soils because it has a
ower 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. o

T erosion is a very: severs rd if this soil is
used for farming. Slope is a limitation to many nonfarm
uses. Capability unit VIe-1.

Lucas silty clay loam, 12 to 18 parcent slopes, mod-
erately eroded (lwD2).—This 80i] is en 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 thig soil in n:mpp:':é)fh5 were spots of
slightly eroded or severely eroded and spots of
steeper soils,

Further erosion is a very severe hazard if this soil is
farmed. This soil is suited to pasture and trees. Slope is
a limitation to moet 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-
m finer textured material. They commonly occur near

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. %lt.l‘tha upper
11 inches it is dark grayish-brown clay loam mottled
with yellowish brown; the next 14 inches in-.gényish-
brown sandy clay loam mottled with yellowish brown;
and the lower 6 inches is dark grayish-brown eclay
mottled with dark yellowish brown. The subsoil begins
at 8 depth of 40 inches and extends to a depth of 60
inches or more. It iz mottled, grayish-brown and yellow-
ish-brown clay. e

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 i8 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 sre the prineipal crops. -

Representative profile of Mermill loam in a cultivated
field In the Palmer Township, NW14NW1, sec. 12, T. 2
N,R.6E.: '

Ap-—0 to 9 inches, very dark gray (10YR 3/1) loam; mod-
erate, medium, granular structure; very friable;

glightly acld; abrupt, smooth boundary. T

B2itg—0 to 20 inches, dark grayish-brown (10YR 4/2) clay
loam ; many, fine and medium, distinct, dark yellow-

ish-brown (I0IR 4/4) and yellowish-brown (10TR

5/4) mottles; moderate, medium, subangular blocky

structure; firm; thin, patchy, dark-gray (10YR 4/1)

cday films on horisontal aad vertical ped faces;
neutral ; gradual, wavy boundary. ' '
B22tg—20 to 84 inches, grayish-brown (10XR 5/2) sandy
cday loam; common, medium, distinct, yellowish-

brown (10YR B/6) mottles; weak, medfam, sab-
angular blocky structure; firm; thin, patchy, dark
graylsh-brown (10¥R 4/2) clay filus on vertical
and horizontsl ped faces; neutral; abrupt, smeoth

boundary.

IIBg—34 to 40 inches, dark graylah-brown (10¥R 4/2) clay;
many, medium, distinet, dark yellowish-brown (10YR
4/4) and Fellowish-hrown (10YR U5/6)  mottles;

bles; e; clear, wavy boundary:
IIC—40 to 60 inches, motiled, grayish-brown (10¥R 5/2)

and yellowlsh-brown (10YR 5/4) clay glaclal tili;
magsive; extremely fArm; common fine pebbles;
mildly alkaline, ecalcareous.
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erties but lack their under| sapdy or gravelly sub-stratum.
the fing eand t content comuion to the v:;y
than the

. Mermill loam (Md).—This nearly level soil commonl
ig nsar the more saiidy soils in aress of local outwash ang
sandy lake deposits. The areas of this soil generally are
oval, or they surround other better drained sandy soils
that are in slightly higher &boaitions. This soil is near
Hoytville, Toledo, and Paulding soils, A profile of this
soil 18 described as representative for the series.

Included with this soil in gome mapped areas were
spota of lighter colored, somewhat poorly drained Has-
kins soils. Also included in some areas were g of finer
textured Hoytville, Toledo, or Paulding soils. In addi-
tion, & few areas of soils that have a #lt loam surface
layer were included. ' o
- ‘Watness is a moderate limitation if this soil is farmed.
Seasonal wetnees is a limitation to many nonfarm wuses.
Capability unit Ow-5. ‘

A nl ] i:ilt_y e}lw {ogm l(‘ihil‘ag%s—-Th{‘sahnearl level s&il
COmMIMO! ‘near low-lying rid or ofizhore bara on the
hke‘i)la.{; and is also near ‘stream terraces. Less com-

only it is in areas of local outwash. The areas of this
soik-are amall, and they range from oval to long and
narrow. This soil has a profile similar to the one described
as representative for the series, but its surface Iayer con-
tains more clay and less sand. This soil is more dificult to
culfivate 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 smsll areas of more clayey, very poorly drained
Hoytville, Toledo, and Paulding soils. Also included
were & few aress of soils that have a surface layer of
clay loam. :

etness is 8 moderate limitation to farming, Sessonal
wetness is a limifation to many nonfarm uses. Capability
unjt TTw-8. . - ‘

Millgrove Series

The Millgrove series consists of nearly level, dark-
colored soils that are very poorly drmined. These soils
formed in loamy material underlain by stratified sandy
and gravelly materisl. They vceur in areas near the base
of beach ri and in areas of local outwash.
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Ina repreeent.ahve profile of a Millgrove 3011 that is

votectlj g:w Inyer is dark - about
8 inches E 510%3!&? is %r:nches of very
dark gray loam. The subsoil is 28 inches thick. The u
most is 12 inches of dark-gray, ﬁrm clay leam
mottled with dark brown, and the lower part is 16 inclies
of dark-gray sandy clay loam. The substratum, whi
begnnaatagspthofmmohesmdexbendstoadepthof
more, is yellowish-brown gravelly sandy
Ioalfam mt&ttled thhsldark gTRY. 4 1
off is very slow on Millgrove soils, an

bility is mederate. These soils are saturated wxm
for a significant period in winter and spring. Available
water capacity is high. The root zone is deep and slightly
acid to neutral. L

Millgrove soils are cultivated and are uwsed munly for

corn, soybeans, and amall grain. Most of the ac has

been artificially drained for improved plant gro h and

timely tillage.
RapreewtatwepmﬁleofMﬂlgmmloam,maculﬂ-

vated field in Sugar Creek Township, SW1,SW14 sec.
LT.28,R 6 E.:

Ap-—otosinchu,verydarkgray(msn)loam mod
erate, flue and medium, granular ; Yery
friable; neutral; abrupt, smooth boundary.

m—stonlnchu,mymk (10YR 8/1) loam; weak,

andmedtun.n blockystruetue vary

fHEep
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-sray (10YR 4/1) mottles; single

grain; loose,
moderately alkaline, calcareous ; stzatified fine gravel
and sand.

Thenolnmmmtroml!ﬁto“inehulntlﬂckmu,whteh
commonly coincides with -earbonates,

the ( by The gravel

Millgrove loam (Mfl.—This nearl levelmﬂomnmaml
is aleng the base of beach ridges in’ ;
also:sontheﬂatsofoutwuhmA_
ridges. this soil generally is near. Mermill,

eml.Inou ashamxtmhur]?'

were apots of lighter
colored, somewhat poorly drmed gby soils. Also in-
udedwereafewarensofsoﬂsthnthﬂeamrfwelayer
ofnRIMOrﬁnem]y loam. -
deemmtbe major limitation to farming and to most
nonfarm uses as well. This aoil drains readily if arti-
drainage.is installed. Capability unit ITw-5.
milﬁ:o uﬂty clay loam (Mg).—This nearly level goil
ridges and stream tereaces. Com-
moniyitisb&weenbeaehndgas,butltnhomnearthe
base of slopes of the atream terraces that are adjacent to
ﬁrltboﬂ:cms.Theuresagemrally;mlm:fmdnnﬂow,
ulma. is commonly
overwashed by runoft from acenthlgherueas. It has

}Z.

more clay in the surface layer Mermill loam; there-

fore, favorable tilth is more it to maintain,
Included with this soil in mappi werespouoilllghter
80 in-

oolorod, hat poorly drained °
pfaces were small areas of finer textured Hoyt-
vﬂ]asoﬂsandafewa.rensof poils that have a surface
layer of cla. loam.
%Vememmthema]or limitation to use of this soil for
hrmmgandtomostnonfamumThmmﬂdums

m 1% artificial dra.mage is installed. Capability unit

Morley Series

the ea.at.-central pa.rt of the oounty,
but these-sreas are w:dely scattered.
culI“ the hl mﬁldeu&faymhb R“‘ﬁ,;:
L~} w 18 -browh, ¢
%tosesugso gra inches thick. per-
mod: u 6 inches of brown c!a.y loam, the mxt ayer
: f dark yellowish-brown c}ocf the next is 5
inchas of wn clay ‘mabt
‘ nmlfet.helowermost]nyarm‘lmchu
clay hm mottled with gray. The substratum
dspthofsﬂmehumdemn&msdepthof
1t is dark yellow:sh—brown clay mottled with gre:
Runoff is moderats to rapid en M
permbability is slow. These soils are sstu
periods, mostly in-spring, which limits timely tillage.
Availsble water capacity is medium. The clayey subsoil
end the underlying till restrict root penetraén. Never-
theldas, 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 alkahne.
‘Morley soils are used primarily for corn, aoybelns,
small grain, and hay.

at 8
inches.

am{s, and
for short
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Representative profile of Morley silt loam, 2 to 6 per-
centsltiges,maclﬂuvated field in Riley To P,
SW14SKE1; sec. 26, T. 1S, R. 8 E.:

Ap-—0 to 8 inches, dark grayish-brown (10YR 4/2) silt loamn;
moderate, medium, granclar sirocture; friable;
slightly acid; abrupt, smooth boundary.

Blt—&8 to 12 inches, brown (10YR §/3) clay loam ; moderate,
medium, subangular blocky structure; friable; thin,
patchy, brown (10YR 5/8) clay films on vertleal
ped faces; 4 percent fine pebbles; medium acid;

_clear, wavy boundary.

B21t-~12 to 20 inches, dark yellowish-brown (10XR 4/4)
clay; moderate, medium, subangular blocky strue-
ture; firm; thin, patchy, brown (10YR 4/8) elay

films on vertical and horizontal feces; 4 percent
fine pebbles: medium acid; diffuse, wa boundn{yh.a
B22t—20 to 25 inches, yellowish-brown (10YR 5/2) mot H
moderate, medium, subangular blocky structure; very
firm ; thin, patchy, dark yellowish-hrown (10TR 4/4)
clay films on vertieal and horizontal ped faeces; 4
percent flne pebbles; neuntral; diffuse, wavy bound

ary.

B3t—28 to 82 inches, brown (10YR 4/3) clay loam; many
medium, distinet, gray (10YR 0/1) mottles; weak,
medium, prismatic strocture parting to weak,
medinm, subangular blocky; very firm; thin patchy,
coptrasting, gray (10YR 5/1) clay fllms on -vertical
faces and continuously along old root channels; 4 per-
cent fine pebbles ; mildly alkaline, calcareons; diffuse,

Jwary, boundary.

C—32 to 60 inches, dark yellowish-brown (10YR 4/4) clay
loam; many, medium, distinet, gray (10YR 05/1)
mottles; massive; very firm; 4 percent fine pebbles;
mildly alkeline, calcareous glacial till.

The solum ranges from 20 to 84 inches fn thickness, which
commonly coincides with the depth to carbonates. The Ap
horizon is dark grayish-brown (10YR 4/2) or brown {(10YR
4/8). The upper part of the B horizon ranges from mediom
acld to strongly acld, and the lower part is neutral or mildly
alkaline. The Blt borizon has a hue of 10YR, value of 4 or
5, and chroma of 8 or 4. Its texture is clay loam or silty
clay loam. The B21t horizon has & hue of 10YR or 7.5YR,
velue of 4 or B, and chroma of 8 or 4. Its texture 1s .clay
or silty clay. 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 chroms of 2. Its texture is clay or silty clay. The B8t
horizon, where present, has a hue of 10YR or T.6YR, value

of 4 or B, and chroma of 2 to 6. Its mottles have a hue of

10YR, value of 4 to 6, and chroma of 1 or 2. Texture is
clay loam or silty clay loam. The C horizon has a hue of
10YR, value of 4 to 6, and chroma of 8 to 8. Its mottles
have a hue of 10YR, value of 4 to 6, and chroms of 1 or 2.
The texture is clay loam or silty clay loam.

Morley solls are the moderately well drained members of a
drainage sequence that includes the somewhat poorly drained
Blount solls and the very poorly drained Pewamo sofls.
Morley solls have less clay in the B and C horizons than Bt.
COlalr sofls. They have more clay in the B and C horizons
than Shinrock soils.

Moriey 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 dresined Blount soils, spots of soils that have
a llgam surface layer, 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 meny nonfarm

*

uses. Capability unit ITTe-2.

Nappanee Series

The Nafpganae series consists of nearly level to gently
sloping soils that are somewhat poorly drained. These
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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.

a representative e of s 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

ayish-brown clay loam: The suhsoil is 23 inches thick.

etween dmm og 11 and 29 inches the subsoil is gray-
ish-brown clay mottled with dark yellowish brown, and
between depths of 29 and 34 inches, it is grayish-brown
silty clay mottled with dark yellowish brown and yellow-
ish brown. The substratum, which begins at a depth of 34
inches and extends to a depth of 80 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 drainied. 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, SW14NW1/ sec.
86, T. 1 8., R. 4 E,, Laboratory No. Pt.-21:

Ap—0 to 8 Inches, dark grayish-brown (10YR 4/2) silt
_ loaim, weak, fine and medium, granular siructure;
very friable; strongly acid; abrupt, smooth bound-

ary. .

A28 to 11 inches, dark grayish-brown (10YR 4/2) clay
loam ; many, fine, faint, dixk yellowish-brown (16YR
4/4) mottles; weak, medinm, platy structure in
place parting to weak, very fine, subanguiar blocky;
friable; 5 percent fine pebbles; very strongly acld;

letg—ﬁbr&pti;m e bo“ngmyiahdam-brown (10YR 5/2) clay

ches, H

many, medium, distinet, dark yellowish-brown (10YR

4/4) mottles; weak, medium, prismatic structure
parting to moderate, fine and medlum, subangular
blocky; firm; thin, patchy, dark-gray (10YR 4/1)

clay flims on vertical and horlzomtal ped faces and

in root channels; 5 percent fine and medium peb-

. bles; very strongly scld; gradual, smooth boundary.
B22tg—19 to 20 inches, grayish-brown (10YR 05/2) clay:
. many, -fing, distinet, dark yellowlsh-brown (10YR
4/4) mottles; weak, medium, prismatic structure
parting to moderate, fine and medium, subangular
blocky strueture; very flrm; -thin, patchy, gray
(10YR 5/1) clay films on yertieal and horisontal

ped faces and along toot channels; § percent fine

and medium pebbles; ailghtly acld; abrupt, wavy

B3t—29 - Mnigéh ayish-b (10YR 5/2) silty clay
o es, gr TOWD 4
many, medium, distinct, dark yellowish-brown {(10YR
4/4) mottles and few, fine, distinet, yellowlish-brown
(10YR 5/6) mottles; weak and moderate, fine and
reedium, gtructure; very firm;
thin, patchy, dark-gray (10¥YR 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.l inch in diameter and making
up 6 to 10 percent by volume; mildly alkaline, cal-

: . *  careomsa; clear, amooth boundary.

O—84 to 60 inchew, graylsh-brown (10YR G/2) silty clay;
many, medium. distinet, dark-brown (10 4/8)
and dark yellowiah-brown (10YR 4/4) mottles; mas-
sive; extremely firm; compact glacial tiil; mildly
alkaline, caleareous.
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The. solum ranges from 20 to 368 Inches in thickness, which
commonly coincides with the depth to carbonates. In places
the solum extends into the caleareous material for several
inches. The Ap horizon is dark grayish-brown (10YR 4/2)
or graylsh-brown (10YR 8/2) silt loam, loam, or silty clay
loam. The B horison is very strongly acld to medinm scld in
the ‘pmandneut;ﬂtomﬂdlyalkaunelnthe!ower
part. B2 horiton has a hue of 10YR or 2.5Y, value. of
4 or 5, and chroma of 2. The motiles have a hue of 10YR
or 2.5Y, value of 4 or §, and chromsa of 4 to 8. Texture of
the B2 horiron s clay or ailty clay. The B8 and O horizona
have a hue of 10YR, value of 4 to 8, and ¢hroma of 1 or 2.
Thelr mottles have a hue of 10YR, valune of 3 to 5, and
chroma of 8 to 6. The texture of these horizons {s sflty
cley, clay, or heavy clay loam.

Nappanee soils are the somewhat poorly drained mem-
bers of a drainage sequence that includes the moderately well
drained 8t. Clair solls and the very poorly drained Hoytville
solls. Nappanee solls niso oceur adjacent to the dgrker col-
ored Latty soils. They have finer textured B and Q horizons
than the similar, somewhat poorly dralned Blount soils.
They have less clay in their B and O horizons than the
somewhat poorly drained Roselmg solls, which formed In
fine-textured lacusirine material. Nappanee sofls have a tex-
ture similar to that of Fulton solls; however, Fulton solls
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 ri 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 su
layer. It 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
soi1} are near areas of other Nappanee soils and of Hasking
goils.

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. Seasonul wetness and very slow permeabili
;rIoi lixintations to many nonfarm uses. Capability uniat

w-1. :

Nappanee loam, 2 to 6 percent slopes {NaB).—This
soil is moetly 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 hag 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 ssvere limitation where. this soil

is farmed, and the hazard of erosion also is a limitation.

Seasonal wetness and very slow permesability ave the
dominant limitations to many nonfarm uses. Capability
unit ITTw-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.

86

Seagonal wetnees is a severe limitation if this soil is
used for farming. Seasonal wetness and very slow perme-
ability are Pmitnt.ions to many nonfarm uses. Capability
nni AW—L1. .

Nappanee silt loam, 2 to 6 percent slopes {NpB).—This
soil is mostly adjacent to streams. Slopes generally are
2 t6 4 percent. The areas of this soil are ) and narrow
and are near St. Clair, Hoytville, and Latty soils in

ed with this soil in mapping ina few areas were
8 of moderately well drained St. Clair soils and spots
of moderately eroded soils. )

Seaeonal wetness is a severe limitation if this Nappanee
soil is farmed ; however, an erosion hazard is aleo a limi-
tation to farm use. S’easom.l wetness and very slow
g:rmeu ility are the dominant limitstions to many non-
rm uses. Capability unit ITIw-1.

Nappanee silty clay loam, 0 to 2 percent slopes
{NtA).—This soil is on ahﬁllltrises 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
mlm This soil has a profile similar to the one de-
seribed as representative for the series, but-it has more
clay in the surface layer; thus, it is not so easy to cultivate
a.ng is more su}:f'ect to crusting than Nappanee silt loam,
0 t0.2 perceni gloj

Inciuded 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.

Sessonal wetness is a severe limitation if this Nappanee
soil is farmed. Seasonal wetness and very slow permea-
bilityiﬁre limitations to many nonfarm uses. Capability
unit YXIw-1.

Ottokee Series

The Ottokee seriés consists of gently sl‘;ping goils that
are. moderately well drained. These soils formed in deep
sands and are on sandy kmolls of the moraine and on
beach ¥idges of she lake plain.

'In & representative profile of an Ottokee loamy fine
sand. that is cultivated, the plow layer is grayish-brown
loamy fine sand 9 inches thick. The subsoll is 61 inches
thicki To & d 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
18 grayish-brown loamy fine sand that has wigh-
brown and dark yellowish-brown bands; : between
depths of 64 and 70 inches, it is gray fine sand mottled
with yellowish brown. The substratum, which bagins at a
depth of 17 inches and extends to a depth of 80 inches or
more, is gray fine sand mottled with yellowish brown.

Runoff is slow on Ottokee soils, and permesbility is
rapid. Available water capacity is low. These soils are
droughty, particularly in the latter part of the growing
seamThesesandysoilshavegoodtilﬂzmdmea%yto
cultivate. The root zone is deep. It is slightly acid or
medium acid in the most acid part. With increasing depth
below the root zome, reaction increases to neutral or
moderately alkaline.
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Ottokee soils are used primarily for corn, soybeans,
small grain, and hay.
Representative profile of Ottokee loamy fine sand, 1 to
6 percent slopes, in a cultivated field in Riley Township,
SW1,SW1/ sec. 12, T.1 S, R. 8 E.: '
Ap-—0 to § inches, dark graylsh-brown (10YR 4/2) loamy
fine sand; véry weak, flue, granular sitructure; very

sifﬁ
£

EE
&

5

5/68) H

; clear, wavy boundary.
46 inches, graylsh-brown (10YR 5/2) loamy
sand; many, fine and um,  distinet, yellow-
TOWD single grain; loome;

P
G

;

>

i

:

i

; nentral;

tles; single graln; loose; me

The solam ranges from 40 to 80 inches in thickness, but
is most commonly 60 inches thick. Depth to carbonates get-
eBrallyhomeolwdu with this thickness. The upper part of the

This soil is mainly in long narrow areas. A profile of this
soil is described a8 representative for the series,

Included with this soil in mapping were of the
more poorly drained Tedrow soils, and spots of the better
drained Arkport soils. Also 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-
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gou;clh soils. In addition, & few areas of sloping soils were

Soll blowing is a severe hazard if this soil is used for
fa 5 to young plants occurs early in spring
if the soil surface is not protected by a cover of vegeta-
tion. Droughtiness is & limitation to some nonfarm wuses.

ypability ynit TITs-1.
Cm, la complex, 2 to 6 nt .slopes
(OtB)~This complex conmets of both Owomeznd Tuscola
goils. Each of ﬂl;eue Boils makes up ‘about 40 percent of

i6 complex; the mmm.nilﬁ 20 t congists moetly
of the more poorly drained Tedrow and Kibbie soils.
The Ottokee soils and the Tuscola soils have a profile
similar to the one described as repregentative for their

acllve series.

cluded with these soils in mapping were a few areas
of soils that have slopes of 6 to 12 percent.
~ In mopt aress 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
proteeted by vegetative cover. Droughtiness is a limita-
%Ir;_ tfsoms nonfarm uses in most areas. Capability unit

Paunlding Series ‘
The Paulding series consists of nearly level, dark-col-

ored soils that are very poorly drained. These soils
fotmed in calcareous 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 890 inches thick. The upper-
most 4 inches is gray clay mottled with brown; the next
4 inches is dark-gray clsy mettled with dark yellowish
brown; next is 16 inches of gvay clay mottled with-dark
yellowish brown and yellowish brown; below this is 10
inchea of gray clay mottled with olive brown; and the
lowermost 5 inches is gray clay mottled with Lght olive
browsn, The substratum, which begins at a depth of 45
inchés and extends to a d of 80 inches or , is
gmy,v&yﬂrml’a‘custrine ay mottled with light olive
TOWLL. .

Runoff is very elow to ponded on Paulding soils, and
permeability is very slow. The avsilsble water capacity
18 medium. These soils are saturated with water for sig-
nificanst Tenods in‘winter and in spring, and they dry
out alow ymzﬂrmg 'The root zone is moderately deep
where-these soils are adequately. deained. The root zone
is slightly acid to mildly alkaline.

Panlding soils are used mainly for soybeans, corn,
amall-grain, and hay. Much of the cultivated acreage has
been surface drained _or_i:loiined tile for incmsedh et
plant growth and timely tillage. Water enters the tile
drains slowly because of the high clay content and the
wedk structural development in the subsoil. b .

- Representative profile of Paulding: cl‘%y that is culti-

vated in Greensburg Township, SW148W1; sec. 19, T. 1
N, R TE.: :

Ap—0 to 6 inchea, dark grayish-brown (10TR 4/2) clay;

weak, medium, subangular blocky structure; firm;

slightly acid: sbropt, smooth boundary.

B2Ig—~8 to 10 inches, gray (10TR 5/1) clay; many. finé and
medinm, distinet, brown (10YR 4/8) motties; weak,
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fine and medium, subangular blocky structure; flrm;
neuatral; clear, wavy bwnduy(m.zn 1) da
B22g—10 to 14 inches, dark- g / Y f
medium, distinct; dark yellowish-brown (10¥YR 4/2)
mottles; moderate, medum, prismatic structore part-
ing to weak, medium, subangular blocky; firmn; neu-
tral; diffuse, wavy bonudar}rl _
B28g—14 to 21 inch y (10¥R 5/1) clay; many, mediom
28 and el}.(ﬂmy - dark yellowish-brown (10YR

coarse, ' distinct,
4/4) and yellowlsh-brown (10YR §5/4) mottles; weak

and moderate, medinm, prismatic structnore parting
to weak, medinm, subangalar blocky; very firm;
neutral; diffuse, wavy Ibounmda;/yi 12y in

B24g—21 to 80 inches; gray ( } clay; many, fine
and medium, dark yellowish-brown (10YR 4/4) and
yellowish-brown (10YR 5/4) mottles; moderate,
medium, prismatic stroeture parting to weak,
medium, subangnlar blocky; very firm; neutral;
diffuse, wavy boundary.

B26g—30 to 40 inches, giay (10YR 5/1) clay; common.
mediom, prominent, olive-brown (2.5Y 4/4) mottles;
weak, medinm, prismatie structure parting to weak,
medinm, subangular blocky; very flrm; neutral;
clear, wavy boundary.

B3g—40 to 45 inches, gray (10YR 6/1) clay; common.
medium and coarse, prominent, light olive-brown
(2.5YR 5/4) mottles; weak, medium, prismatic struc-
ture parting to weak, medium, subangular bloeky;
very firm; mildly alkaline, caleareous; diffuse,
wavy boundary. )

C—45 to 60 inches, gray (10YR 5/1) clay; commeon, medinm
and coarse, prominent, light olive-brown (25Y 5/4)
and olive-brown (2.5Y 4/4) mottles; massive; ex-
tremely flrm; mildly alkaline, calcarcous.

The solum ranges from 38 to, 50 inches in thickness. Depth
to carbonates 1s 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) elay or silty clay loam.
The upper part of the B horlzon is slightly acid or neutral,
and the lower pert Is neutral or mildly alkaline; The B and

C horizons have a hue of 10YR or 20X, value of 4 to 6,

and chroma of 1 or 2. Motiles in these horisons have a hue
of 10YR, 2.5Y, or 5Y, value of 4 or 5, and chroma of 8 to 8.

. -Panlding silty elay loam (Po).—This nearly lovel soil
is mainly near soils of seco: beach deposits, stream
terraces, and local areas of sandy overwash. Tt: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 e hi

sand content. This soil is thus easier to cultivate and to
drain than Paulding clay, and it generally is better suited

toﬁln-nh!.

cluded with this soil in mapping were spots of the
somewhat poorly drained Roselms 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 wse of this soil for
farming. Seasonal wetness and very slow permeabili
aI.lﬁ ]::né.ztations to many nonfarm uses. Capability unit

W

Paunlding elay {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. emall, oval spots of Roselms soils
that are on widely scattered alight rises. A profile of this
soil is described as representdtive for the series. This soil
is difficult to £ill because of its clay texture. After heavy
rains, the surface layer is sticky and cloddy and a severs
crust forms (’%ﬁ;:)' This crust adversely affects stands
of seedlings. This soil eracks readily in dry weather. It
is wet, poorly aerated, and somewhat unfavorable for the

penetration of plant roots.



Figure £, —Crusting of surface soil on Paulding clay.
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Included with this seil 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. its organic-matter content iz some-
what higher; and it is therefore more fertile, easier to
cultivate, and essier 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 aress were 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
tﬁoi l'guta.tions to many nonfarm uses. Capability unit

w-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.
are mainly on the flats and in the drainageways of the ti
plain south of State Route No. 12, They occur in amall
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 18 inches of very dark
ﬁgy silty clay loam, the uppermost 9 inches of which has

n plowed. The subsoil is 87 inches thick. Between
depths of 18 and 18 inches, it is dark, firm silty clay
mottled with yellowish brown; between depths of 18 and
36 inches, it 18 dark-ﬁy,_ 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
inc}l;;s and extends to n’depth of 60 inches or more, is
1€,

Y, wla:({ firm, compact, calcareous clay loam gla-
motd]

cial ti with yellowish brown.

Runoff is very slow or ponded on Pewamo soils, and.

permesbility is moderately slow. The water table is sea-
sonally high for long periods unless the soil is artifiaially
drained. available water capacity is high. The ‘poot
zone is deep where these. soils are adequately drpined. It
is slightly acid to mildly alkaline. _
If Pewamo soils are adequately drained, they are well

suited to farming. Soybesns, corn, small grain, and hay.

Crops are grown.
Representative profile of Pewamo silty clay loam in a
cultivated feld in Riley Township, SE14SE1 sec. 25, T.
18, R8E.: o
Ap—0 to © inches, very dark gray (m-&’l)e!ﬂtz;:ﬁg
3 frls

loam, moderate, medium, granular strudture
able; neutral; abirupt, smooth boundary.

Al12—D to 18 inches, very dark gray (10YR 3/1) ollty dl’

loam; moderate, mediwm, subangular blocky

ture; firm; 2 pe fine fr ts of rock
turo; rm; 2 percent ;amolsmom _

1 P diffuse, wavy boundary.
B21tg—18 to 18 inches, .dark-gray (10YR 471) sllty clay;
many, medium, distinct, yellowish-brown (10YR §5/4)
mottles ; moderate, modiam, subangular blocky strae-
gray {10XR

ture; firm; thin, patehy, very dark -
8/1) dlay films on vertical and horisontal ped fices:
2 percant fine mis of igneous rock and hiack
shale; neutral; gradoal, wavy A
B22tg—18 to 86 inches, dark-gray (10YR 4/1) clay: com-
mon, medium, distinet, yellowlsh-brown (10YR 5/6)
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mottles; strong, medium, subangular stroe-
ture; very firm; thin, patehy, dark-gray ( 4/1)
clay films on vertical ped faeew; 5 percent fine and
mildly slkatine: edear, rregalar botmaary " hHle;
- e: clear, A
B28tg—86 to BO inches, gray (;2530/1) clay; many, fine

H
medium igneous and blmek ents; mil
magg!me: elegr, 1 lax m)l;l-'tzm o
0—50 , Hght-gray (14 clay
medium and coarse, digtinet, yellowish-brown (}0YR

Pewamo silty clay loam (Pm).—This nearly level soil is
mostly on broad flats of the till plains and along ugland
drainageways. It commonly is near Blouat soils and, less
commonly, near Morley soils. On the ground moraines it
%erally is near -the Blount soils in a mixed pattern.

ere this Pewamo silty clay loam lies along u]?;la)nd
drainageways, adequate drainage is difficult to establish in

piace

Inchyded with this soil in mapping were small areas
‘where the slmis more than 2 percent and small areas
of the somewhat poorly drained Blount soils. Also in-

eluﬂie&m a few spots of the finer textured Hoytville
soil _

Very poor natursl drainage is the main limitation to
famwm Seasonal wetness and moderately slow perme-

bility are limitations to many nonfarm usea. Capability

.- Quarries {Qu) consists of open excavations from which
k s bedrock is mined. All overlying materisl, in-
g the soil, has been removed and spread out as
spofl adiscent to the excavations, or it has been used for
access roadways and as fill. ;

Bocause of the natare of stripmining in this land type,
the agil material in spoil banks veries within short hori-
zontal distances. Generally the content of organic matter
and available water capacity sre low. in the strzsaped
soil material. This material is therefore poorly suited to
the growth of plants. In most aress the stripped soil
materisl is unstable and is subject to erosion. It is also
& source of siltation.
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The s0il 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 Jow available water capacity and the unfavor-
able properties of the soil material are suitable for seed-

and planting.
m%’cmdetf areas of this land type are generally suitable
for development of wildlife habitat and recreational fa-
cilities. Not placed in a capability unit.

Rawson Series

The Rawson series consists of nearly level to slopi
soils that are moderately well drained. These soils form
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.

Ina retgresmtive profile of a Rawson soil that ig 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 wermost layer is 9 inches of vel-
lowish-brown loam mottled with strong brown; the next
layer is 6 inches of yellowish-brown sandy clay joam mot-
tled with brown ; next is 8 inches of dark yellowish-brown
sandy clay loam mottled with grayish brown; and the
lowermost layer is 8 inches of gray, very firm clay mot-
tled with yellowish brown. The substratum, which begi
at a depth of 38 inches and extends to a depth of 60 inches
or more, is 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 commeonly 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, soybeans,
small grain, and hay.

Ropresentative profile of Rawson loam, 2 to 8 percent
slopes, in a cultivated field in Sugar Creek Township,
NE1NW1 sec. 10, T. 2 S,, R. 6 E.:

Ap—0 to 8 inches, dark-brown (10YR 4/8) loam; weak, fne,
granular structure; very friable; 2 percent pebbles;
medinm acid; abrupt, smooth boundary.

A2—8 to 11 inches, brown (10YR 5/8) loam; weak, medinm,
platy structure; very friable; 2 percent pebbles;
strongly acid; clear, wavy boundary.

Bit—11 to 20 inchea, yellowish-brown (10YR 6/4) loam;
few, fine, distinet, strong-brown (7.5YRB 5/8) mot-

tlee; moderate, fine and medium, subangular blocky
structure; frisble; thin, yellowish-brown (JOYR
5/4), patchy clay films on vertical ped faces and in
pores; 5 percent pebbles; very sirongly acld; clear,
wavy boundary.

B21t—20 to 268 inches, yellowish-brown (10YR 5/4) sandy
clay loam; few, fine, faint, brown (10YR 5/8) mot-
tles; moderate, fine and medium, subangular blocky
structure; firm; thin, patchy, dark yellowish-browan
{10YR 4/4) clay films on vertical ped faces; § per-
cent fine pebbles; medium acid; diffuse, wavy bound-

3225-—20“{0 82 inches, dark yellowish-brown (10YR 4/4)
sandy clay loam; many, wediam, distinet, grayish-
brown (10YR 5/2) motties; moderate, medium, sub-
angular blocky structure; very firm; thin, patehy,
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dark yellowish-brown (10YR 4/4) clay flms on ver-

tical and horirontzl ped facea; § percent pebbles;

sligh% acld; abrupt, wavy boundary. ‘
1IB3t—32 to 88 inch emy (10YR 6/1) 1 many, médium,

distinet, yell -brown (10YR 5/6) mottles: wesak,

medium, subangular blocky structure; very firm;
thin, patchy, graylsh-brown (10YR 5/2) clay films
on vertical ped faces and along root channela; meu-
tral; clear, wavy boundary.

mageive; extremely firm ; mildly
from 80 to 42 inches in thickness and -
into the underiylng, fine-textured ma-
terial. ¥ine 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 8. An A2 horizon, where present,
includes brown (10YR 5/8) and light yellowish-brown (10YR
6/4) colors. This horizon is loam

Rawson loam, 0 to 2 percent slopes (RmA).—This soil is
mainly on slightly elevated beach ridges and on stream
terraces. Most areas of this soi] are oval and are near
ot!lle: Rawson soils and the Haskins, Haney, and Digby
8ol

Included with this soil in mapping in most areas were
spots of the more poorly drameS' ‘Hasking soils and spots
of Han:{ soils that are underlain by gravelly material.
Also included were spots of soils that have a silt loam or
sandy loam surface layer 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 seil is
meinly in elongated areas that generally conform to the
local relief of the beach ridges or stream terraces. A pro-
file of this soil is deseribed as representative for the

series.

Included with this soil in mapping in many aress
were spots of Haney soils that are underlain by gravell
material. Also included were spots of moderately erod
soils, spota 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 loaim, 6 to 12 percent slopes, moderately
eroded (RmC2).—This soil is in smal} areas, and it has short
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sl«:fes.Tho resent plow layer is a mixture of the mate-
rial origi in the surface layer and some of the mate-
rial in the upper part of the woil. This soil needs more
careful management for growing plants than the less
eroded Rawson soils, because it has a lower capacity to

in most mapped areas were
ofmoderutelya‘aopsoﬂaand@mofﬂaneysoﬂs
are underlain by gravelly material.
T£ this sofl is used for farming, the hazard of further
eroéion is severe. Slope is a limitation to many nonfarm
uses, Capability unit IT¥e-1.

Rimer Series

. The Rimer series consists of nearly level to gently slop-
mﬁ:mdy #0ils that are somewhat poorly drained. These
solls formed in moderately thick sandy material and in
the underlying lacustrine clay or clay glacial till. The
acile a0 O light Fiss and om op Iy ing s ST
80ils are on rises on low- - sandy ri on
the lake plain and beach ri -
vatal the plom el s durk, Brosa ot i ot
e plow layer is rown loam!
sundslmh%thmlce% Thesuhao.if;i?iﬂs inc?esthietli:.n th3
uppermost inches, it is. -brown loamy fine san
mottled with pale brown or yellowish brown; the next 10
inches is gr:{iid:-bmw::, heavy fine sandy loam mottled
with dark yellowish brown; and the lowermost 6 inches
is dark grayish-brown clay mottled with yeHowish brown.
The bégins at a depth of 38 inches and ex-
tends to a depth of 60 inches or more. It consists of gray-
ish-bmwn}:xtrunely firm, calcareous lacustrine clay.
Runoff is slow on Rimer soils. Permeahility is rapid in
the upper part of the subsoil and slow in the lower part
of the subeoil and the substratum. The ost 20 to
40 inches of these soils commonly is saturated for long
riods in winter and early in spring. These soils have
w 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 ucll:f
Rimer sm'Ys are used primarily for caltivated crops,
mainly corn, soybeans, and small grain, o
Representative profile of Rimer loamy fine sand, 0 ‘to
2 percent slopes, in a cultivated field in Blanchard Town-
ship, NE14,NE1 sec. 33, T. 1 N., R. 8 E.: ‘

Ap—0 to 9 inches, dark grayish-brown (10YR 4/2) loamy
fine saund; weak, fine, granular structure; very
frisble; nlizhtly acid; abrupt, smooth boundary.

Bl1—# to 12 inches, dark-brown (10YR 4/8) loamy fine

sand; common, medium, distinet, grayish-hrown

(10TR 5/2) mottles; weak, fine, subangular blocky

structure; very frisble; medium acid; clear, wavy

boundary. :
B12—12 to 22 inches, dark-brown (10YR 4/3) loamy fine
gand; common, medium, distinet, pale-brown (10YR
6/8) mottles and few, fine, distinct, yellowish-brown
&0}3&:/6& mottles; single grain; loose; medium
old; sbrupt, wavy boundary. :
inches, grayish-brown {10YR 5/2) beavy fine
sandy loam; common, medinm, distinet, dark yel-
lowish-brown (10YR 4/4) .
(10YR B5/4) mottles; weak, medtum and coarse, sub-
r blocky structure; friable: thin, patchy, gray-
ish-brown (10YR 5/2) clay Slms on vertical and
horisontal faces of peds, and bridging between sand
graipe; few fron and manganese steins: nentral ;
abrupt, wavy boundary.
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IIB22t—82 to 88 inches, dark grayish-brown (10YR &/2)
clay; common, medium, distinct, ‘yellowish<rown
(10YR 5/4) mottles: mediom, prismatic struc-
ture parting to wesk, modivm, subangular blocky:
very firm;. thin, - : 10YR
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Rimer loamy fine sand, 0 to 2 percent sl (RnA).—
This soil is in small, oval areas, most of whioc!l:‘:re 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 lske plain
soils, such as Hoytville, Paulding, or Tof o. 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 of deep,
sanl;lg Tedrow soils and of the somewhat finer tex-
tured Haskins soils. Also included were a few small areas
of moderately well drained soile. ~

Seasonal wetness is a moderate limitation to use of
this seil for farming: dronghtiness is also a limitation.
Seasonal wetness and slow permeability are limitations
to many nonfarm uses, Capability unit ITw-8.

Rimer loamy fine sand, 2 to 6 percent slopes (RnB).—
Thia soil is on rises on the lake plain, where it is adja-
cent to deeper sandy soils, such as Tedrow and QOttokee
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 is a concern
where this soil is near the base of ridges, downslope from
better drained sandy soils.

Included with this soil in mapping were & few spots of
moderately well drained soils and a fow spots of the
somewhat finer textured Haskins soils. Spots of deep,
sandy Tedrow soils were also included.
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i?efasoml wetm\su;1 isa quera.t:nliiimitation tolhuse of this
goil for farming; droughtiness susceptibility to ero-
sion are also Iidmitationa. Seasonal wetness and 5ow r-
mesbility are limitations to many nonfarm uses, Capg -
ity unit ITw-3.
Rogelms Series
The Roselms series consists of nearly level to gﬁﬂy
slr.:ﬂmg soils that are somewhat poorly drained. These
soils formed in lacustrine clay sediment on the lake plain.
resentative profile of a Roselms soil that is cul-

Inare
tivated, the plow layer is grayish-brown silty clay loam 6
inches thick. The subeoilgl: 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 clizimnttled with dark yellowish
W

brown. The substratum, which begins at a depth of 28
inches and extends to a depth of 60 inches or more, is
gray, caleareous clay mottled with brown.

Runoff s slow to medium on Roselms soils, and perme-
ability is very slow. These soild are seasonally saturated
with water for long periods. They dry out slowly in
spring. Available water capacity is medium. The root
zone 18 moderetely deep. It ranges from strongly acid to
mildly elkaline, _

Roeelms soils are used mostly for soybeans, corn, small
grain, and hay. '

Representative profile of Roselms silty clay loam, 0 to
2 percent slopes, in & cultivated fielld in Greensl
Township, NW1,SW1, sec. 19, T. 1 N, R. 7 E.:

Ap—0.to 6 Iuches, grayish-brown (10YR 5/2) silty clay
loam; weak, fine and medium, grinular structare;
B21tg—0 to 14 mmmemum :ac:gﬁm?;'oﬁm& > eyt many
medium, distinet, dark yeilowish-brow :
ar bl structure; firm; thin,
batchy, dark-gray (10TR 4/1) clay flms on vertieal
ped faces; strongly acid; clear, wavy boundary.
33221:3—--1’?l efl.iug inches, dark-gray (10YR 4/1) clay;

31:31 ped faces; slighily acid; diffuse, wavy bound-
B28ig—18 to 24 inches, brown (10YE 4/8) clay; many,
wmedium, distinet, dark-gray (10'!_3 4/1) mottles;

weak, tic strueture to. ;
ﬂnean:lnmm'medmm?rll:mmnhrbloeky;nry_ A .'uk‘thtn.
-patchy, dark-gray (10YR 4/1) clay films on vertieal

ped faces; neutral; gradual, wavy boundary.
m—ﬂﬁ 28 inches, gray (10YR §/1) clay; many, medium,
Inet, dark yellowish-brown (10YR 4/4) miot-
tles; w;:k,e medium, prismatic structure to

patchy,hr’k vertieal
pedmeuuf“ _ old root channels;
mildly alkaiine ; calcareous; clear, wavy RYY.
C—28 to 80 inches, #ray (108 51) clay s many, medium,
tremely firm ; mufdunﬁﬂ;mnl)h’l:e,a:le:eoum
The solum ranges from 18 ¢o 30 inches in but
itmenllylslboutminchesthiek.mdepthwlcb?-'urbon-

r blocky; very firm; ajn.‘
} clay

.ates
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'Roselms silt Ioam, 0 to 2 percent slopas RoAl—This
soil generally is on elight rises on the lake plain. The
areag are.oval or spmewhat elongated, and they are gen-
srslly surrounded by, Irgo aroas of Faulding toils. Fhia
soil has a profile similar to the one described se repre-
sentative for the series. but its surface layer is less clsyey.
This soil is thus easier to cultivate and to maintsin in
favorable tilth than Roselms silty clay loam, 0 to 2 per-
L)

cent al
InclnSSvnthtm goil in . ying were s fow areas of
cpote oF alahily sheoper e we rcinded were
of ali per s0i of coarser tex-
tured Fulton ao¥ls. : - - = :
Boil wetness is & severe hmmtm:i to use-of this sofl ioé
arnping.- Seasonal wetness, very slow permesbility, ani
a high clay content are limitations to most nonfarm uses.
Capability wnit ITTw-1. :

- Rosslms silt loam, 2 to 6 percent slopes (RoB).—This
soil is mainly in upland areas adjacent to stresms and
draiz ays. Slopes are near the low end of the slope
mgemmouplmeg'l‘heamunithis-noﬂm' gated

il are adjacent to sreas of the Broughton and Py

soils snd to sails of the flood ‘This soi
profile similar to the one described as representati
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 parcent 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 less sloping soils and spots of moderately
well drained Broughton soils. )

Wetness is a severe limitation to use of this soil for
farming. Seasonal wetness, very slow permeability, and

2 high content of clay are limitations to most nonfarm
uses. Capability unit ITIw-1. o

Roselms silty clay loam, 0 to 2 percent slopes (RsA}.—
This soil is on slight rises of the lake plain, commonly
adjacent to Paulding soils. The areas generally are oval
soils in most places. A profile of this soil is-deseribed as
reprosentative for the series; The soil is' difficult to till
becanse the surface layer is sticky and tends to be cloddy.
Also, serious crusting occurs sfter periods of heavy rain-
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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 areas are
identified by a symbol on the soil map. Also included
were & 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 eability are limitations to most nonfarm uses.
Capability unit TTIw-1.

Roselms silty clay loam, 2 to 6 percent slopes (RsB).—
This soil is mostly along the valley sides or uplands a%j‘al.-
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 . This soil gen-
erally is adjacent to Broughton soils, Paulding soils,
other Roselms soils, and to soils of the flood plains,

Included with this soil in mapfing 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 layer.

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 ITIw-1.

St. Clair Series

The St. Clair series consists of
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;

ntly sloping to mod-

the next 5 inches 1s dark yellowish-brown clay mottled

with yellowish brown; and the lowermost 9 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 is 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 a cultivated field in Monterey Town-
ship, SW1,NW1; sec. 36, T. 1 S., R. 4 E.:

Ap—0 to © inches, brown (10YR 5/8) silt loam; weak, fine
and medlum, granular structure; very friable; 2

percent small fragments of black shale, chert, and
igneous pebbles; medium acid; abrupf, smooth

boundary.

B21t—4§ to D inches, brown (10YR 4/3) clay; few, fine, faint,
dark yellowish-brown (10YR 4/4) mottles; mod-
erate, fing and mediom, subangular blocky struc-
ture; very fixm; 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, amooth bound-

ary.

B22t—9 to 12 inches, brown {10YR 4/3) clay; few, fine, faint,
dark yellowish-brown (10YR 4/4) motiles; moderate,
fine and medium, subangulsr blocky structure; very
firm ; thin, patchy, dark yellowish-brown (10YR 4/4)
clay films on vertical and horisontal ped faces; 2
percent fine gments of black shale, chert, and
igneons material; neuntral; gradual, smooth hound-

ary.
B28t—12 te 17 inches, dark yellowish-brown (10YR 4/4)
clay; few, fine, distinet, yellowish-brown (10YR 5/8)
mottles; weak, medium, prismatic structure parting
to moderate, medium, subangular blocky; very firm;
2 percent fine fragments of black shale, chert, and
ignecns material; mildly alkaline; clear, amooth

boundary.

B3t—17 to 26 Inches, dark yellowlsh-brown (10YR 4/4)
clay; many, medlum, distinet grayish-brown (1
5/2) mottles; moderate, medium, prismatic struc-
ture parting to moderate, fine and medum, sub-
angular bloeky; very firm; 2 percent fine fragments
of black shale, chert, and ignecus material; few,
thin, patchy, brown (10YR 4/3) clay films on ver-
tical ped faces and along root channeis; mildly alka-
line, calenreouns; clear, smooth boundary. )

C—248 to 00 inches, dark grayish-brown (10YR 4/2) day;
few, fine, faint, brown (10YR 4/3) mottles; weak,
medivm, subangular blocky structure grading to
massive with  depth; exiremely firm: moderately
alkaline, calcareons; 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 solnm hag been lost through erosion, The
depth to carbonates generslly colncides with the depth of
the solum, bot in some places the solum extends into the
caleareous material for several inches. The Ap horizon has a
hue of 10YR, value of 4 or 5, and chroma of 2 or 8. Tex-
ture 18 either loam or silt loam. The B horizon ranges from
medium acid to mildly alkaline. The B2 horizon has a hue of
10TR or TBYR, value of 4 or 5§, and chroma of 3 or 4. Its
mottles have a hue of 10YR or 7.5YR, value of 4 or 5, and
chroma of 4 to 8. The B3 horizon has a hus of 10YR, value
of 4 or B, and chroma of 8 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 is clay or silty clay.

The lower part of the solum ig caleareous, which is out-
gide the range defined for the series, but this difference does
not alter the usefulness or the bebhavior of these solls.

Bt. Olair sofls are the moderately well drained members
of s drainage sequence that Includes the somewhat poorly
drained Nappanee solls and the very poorly drained Hoyt-
ville solls. St. Clair soils are adjacent to darker colored
Latty solls also. They differ from Morley soils in having
finer textured B and C horizons. They differ from Broughton
soils In being coarser 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
gimilar 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 silt loam, 2 to 6 percent slopes. Also, & 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 to use
of this St. Clair soil for farming. Very slow permeability
and slope are limitations to some nonfarm uses. Capabil-
ity unit ITTe-2.

8t. Clair silt loam, 2 to 6 percent slopes {Sc8).—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 deseribed
a8 representative for the series. This soil generally is near
Hoytville, N&Ppmee, and Latty soils a.n%lmlilso near soils
of the flood plains.

Included with this soil in mapping were areas of a
moderately eroded soil that has s silty clay 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. ‘

severe eroaion hazard is the major limitation to use
of this soil for farming. Very slow permeability and
slope are limitations to some nonfarm uses. Capability
untt ITTe-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 lon%, narrow areas on the breaks of slopes be-
tween the uplands and the flood plains. Most of these
ax are too sihort l:'.mil tgo DNATTOwW t::] be farmed or mané
aged separately; thus, they commonly are incorporate
into ﬁalgs thatyare made uy of soils mjlr 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
th;?sr. are for the nearby gently sloping or nearly level
80

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 layer and the subsoil together is
slightly less than 20 inches.

very severe erosion hazard is the major limitation to

use of this soil for cultivated crops. Slope and very slow

Eermea;bi]-it are limitations to many nonfarm uses. Capa-
ility nnit [Ve-1. _

St. Clair silf loam, 12 to 18 percent slopes, moderately
eroded {ScD2).—This soil iz 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 ﬁyood plains. The present surface
layer is a 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 & 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 gentl
sloping, sandy soils that are moderately well drained.
These soils formed partly in moderately thick sandy ma-
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terial and partly in the underlying lacustrine clay or
gim_zial till cﬁay. a‘hey 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 iz yellowish-brown loamy fine sand
mottled with pale brown; the next ¢ inches is Eale—brown
heavy fine sandy loam mottled with yellowish brown; and
the lowermost 4 inches is dark grayish-brown very firm -
clay mottled with yellowish brown. The substratum,
which begins at a depth of 38 inches and extends to & -
depth of 60 inches or more, is grayish-brown clay mottled
with dark yellowish brown. .

Runoff 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 medium. 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, SW14NE1; sec. 19, T. 1 N., R. 8 E.:

Ap--0 to 8 inches, dark graylsh-brown (10YR 4/2) loamy
fine sand; weak, fine, granular structure; vexry fri-
able; slightly acid; abrupt, amooth boundary.

B11—8 to 16 inches, yellowish-brown (10YR G/4) loamy fine
sand; very weak, fine, subangular blocky struciure;
very frisble; medlum acid; clear, wavy boundary.

B12—16 to 28 inches, yellowish-brown (10YR  5/4) loamy
fine sand; common, medium, distinet, pale-brown
(10YR 6/8) motiles; single grain; loose; medium
acld; abrupt, wavy boundary. Vo

B2t—28 to 84 inches, pale-brown (10YR 6/8) heavy fine

: sandy loam; few, fine, faint, yellowish-brown (10YR

56/4) mottles; weak, medium, sabangular blocky

| ; friable; thin, patchy, dark yellowish-

brown (10YR 4/4) clay films on ped

bridging between sand grains; nentral; abrupt, wavy

boundary.
IIB8t—84 to 88 inches, dark grayish-brown (10YR 4/2)
clgy; many, medium, distinet, yellowlah-brown
(I0YR 6/4) mottles; weak, medinm, prismatic
structure parting to weak, mediuvm, subangular
blocky; very firm; thin, patchy, dark graylsh-brown
(10YR 4/2) clay fllms gn vertical ped. faces and
along root channels; neutral; diffuse, wavy bound-

ary.

IIC—38 to 60 inches, graylsh-brown (10YR 35/2) dlay; com-
mon, medium, distiact, dark yeHowish-brown (I0YR
4/4) mottles; massive; extremely firm; moderately
alkaline, calcareous lacustrine sediment. .

ranges from 24 to 40 inches, but it commeonly is at a depth
of_about 85 inches, The Ap horizon bas a hue of 10YR, value
of 4 or 5, and chroma of 2 or 8. The upper part of the B
horison 1s medium aecld or slightly acid, but the lower part
rangea from slightly acid to mildly alkaline. The Bl and B2
horizons have a hue of 10YR, value of 4 or §, and chroma
of B or-4. The mottles are 10YR or T.5YR in hue, 4 to
value, and 3 to 6 in chroma. Texture of the B2
from sandy loam to sandy.clay loam. The ITB8
IIC horizons have a hue of 10YR, value of 4 or B,
chroma of 1 or 2. Mottles in these hovizons have a hue
10YR or T.5YR, value of 4 or 5, and chroma of 4 to 8. The
texture 1s elay. . o
Beward soils are the moderately well drained members of
a drainage sequence that includes the somewhat poorly



ayey substratum, whereas Ottokee

sands. Seward solls ar

of the solum than are the similar Rawson solls.
Seward loamy fine sand, 0 to 2 percent slopes (SdA).——
This soil is on slightly elevated, sandy ridges on the lake
Elhm. The areas are oval in most places and are near the

igh end of the sl .
cluded with. ms 801!i. in mapping were

m of
shﬁhﬂ' y stee soils, s;»ota of the deep, sandy kes
soils, and a 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
?iﬂ ;s- a limitation to some nonfarm uses. Capability unit

[

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.
I;Lh profile of this soil is described as representative for
e series. :

Included with this goil in mapping were areas of soils
that have a surface layer of fine sandy loam. Also in-
cluded were apots of soils that have slightly less slope or
slightly greater slope than this soil, of the .dee
sandy Ottokee soils, and a few spots of the finer textu
Rawson soils.

A moderate hazard of erpsion is the major limitation
to use of this Seward soil for farming. Droughtiness is
also » 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 we drn.inaelg.w'nfgeae aoOSa
formed in.loamy material ovetlying mostly stratified
clayey material that was de
former glacial lakes. Shin 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 - spots

8 inchea thick. The | 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
gilty 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 st a depth of 31
inches and extends to a d of 60 inches or mere, 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 moderstely slow. The root zone is moderately
deep. Below the plow layer, the root zone commonly is
slightly acid to medium acid in the most acid layer. Below

ited at the bottom of
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the reot zone, these soils grade to mildly alkaline as depth
Shinrock soils are used primarily for corn, soybeans,
small grain, and hay. The sloping areas are used mostly
for re or trees.
Representative profile of Shinrock #ilt loam, 2 to 6 per-
eontd? in a cultivated field in Blanchard Tawnnﬁp,
Ap—0 t0 8 dark 10YR 4/2) silt loam;
0 ek, it Sravtlr scrctare; friable: pights
A2-8 u“‘i';“m‘&':,‘*' m (10YE 8/8) sllt loam; very
o mm platy struéture; frisble; medium acid;
- oz, wavy ) . b Al
B21t—12 to 20 - yeltowiah-b (10YR 5/8) silty
R e e TR e S

strycture; firm; thin, patehy, palebrown (10YR
WS),'glayﬂlhlonverﬂgﬁ faces; slightly acid:

harison has a hue of 10YR, value of 4 or & and chyoma of
"2 or 8. The A2 horizon has a hue of 10YR, value of 4 to 8,
ind chroms of 8. The A2 horison is slighily acid to strongly
agld. The B lorizon ryanges from medium acid to slightly
acid in the upper part and from slightly acid to neutwal in
the lower part. The B2 horison has & hue of 10YR or 7.5YR,
value of 4 to 8, and chrowa of 4 to 6. Motties in the B22t
horison hiave a hue of 10YR, value of 4 to 8, and eliroma of
1.or Z Texture of the B2 horizon ranges from slity clay to
clay loam. The C horison has a hue of 7.5YR, valte of 4
or 8, and chroma of 2 to 6. The mottles have a hue of 10YR,

g
i
i
g
g
§

rdnedDelReyaoilsuﬁd the very poorlrdmmmwee

. solla: Shinrock soils have less clay in the B and C horizons

than Locas solls, but they have more clay In the B and C
hor!mna tlm_nl'ruacplu' sotls. '

~ Shinreck silt loam, 2 o 6 percent slopes (SM).—Most

aress of this soil are long and narrow, but s few are oval.

A E rofile of this soil is described as representative for the

Included with this soil in mapping in many areas were
8 of coarser textured Tuscola or somewhat poorly
drained Del Rey soils. Also included were spots of soils
that hive & surface layer of loim and other spots of mod-
erately eroded soils. , ‘ o
Frosion is a moderate hazard if this soil is farmed.
Limitations to most nonfarm uses are few. Capability
Shiitrock silt loam, 6 to 12 percent slopes, moderately
eroded {S{C2).—This soil is in long, narrow areas. Most
pes are short. The present plow layer is a mixture of
the material originally in the surface layer and a part of
material in the subsoil. This soil needs mote careful man-
nent for growing plants than the uneroded Shinrack
soils because 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 eoils, and other spots of mod-
@ or steap soils.

If this soil i used for farming, further erosion is a
severe hagard. glnoige is a limitation to some nonfarm

Shoals Series
The Shoals series consists of nearly level soils that are
somewhat poorly drained. These formed in loamy

recent alluvinm. They are on flood plains,

In & representative ¢ of a Shoals soil that is eulti-
vated, the plow layer 18 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 yellowigh brown ; and the lower part, which extsnds
to » depth of 28 inches, is yellowish-brown silt loam mot-
tled with grayish brown and dark yellowish brown. The

am extends to a depth of 60 or more inches and 1
g;siah-brown, stratified, calcareous silt loam and fine
y loam mottled with yellowish brown. o

Runoft is very slow on Shoals soils, and permesbility
is moderate. Available water capacity is high. Artificial
drainage generally is needed in most aress; 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.

Reprecentative profile of Shoals silt loam, in a culti-
vated field in Union Township, NE1,SE1; sec. 20, T. 1
S,R.6E.: _

AH to 8 inches, grayish:brown (10YR 5/2) silt loam mod-
erato, fine and medium, granular structure; friable !
neutral ; abrupt;; smooth boundary. :

B2ig—8 to 16 inches, grayish-brown (10YR 5/2) heqr{ it
loam ; many, coarse, distinct, yellowish-brown (10YR
5/4) mottles; weak, medium, sul blocky
structure; frisble; newtral; diffuse, wavy 2

B22¢—16 to 28 inches, yellowish-brown (10YR 0/4) sllt
loam; many, coarse, distinct, graylsh-brown (10XTR
6/2) and dark yellowish-brown (10YR 4/4) mottles;

weak, medium, mb::snhr blocky structure; friable;

new ; Eradual, ‘'wavy boundary.
Og—28 to 60 inchea, i -bmwln {10YR 5/2) m%
cam '

allt loam and fine sandy
tinct, yellowish-brown - (10YR

lowish-brown (10YR 4/4) motfies; massive; friable;
amall pockets of sand and fine gravel in places be-
low a depth of 80 inches; mildly alkaline. -

g

; MARY, coarme, Gls-.
6/6) and dark yel-

25
Sheals silt loam (Sh).—Thia nearly level soil y
ocotipies elevated positions on flood: plains of the major

stresnis and their tributaries between aress of Genssee

soils and Sloan soils. It + y is adjacent to Sloan
soils. In places it is next to Wa soils.
Ineluded with this soil in ma areas were

small spots of soils that have a loam surface layer or
ote of poils that have a silty clay loam surface layer.
bo included were & fow .of finer textured Deflance
soile 'and s few spots of poorly drained Sloan scils.
Susceptibility to flooding and a seasonally high water
table IaI.'re limitations to most uses of this soil. Capability
unit TTw-1.

Shoals Series, Moderately Shallow Variant
.The Shoals series, moderately shallow variant, consists
of peatly level soils that are somewhat poorly drained.
These soils formed in loamy recent alluvium over lime-
stane bedrock, which occurs at & depth of 20 to 40. inches.
They are in an area Riley Creek between the vil-
hﬁoﬁ Pandora and the Allen County line. ;
h s representative in an area that is cultive
plow layer is dark yellowish-brown silt: loam 8 inches
The subsoil, between depths of 8 and 82 inches, is
dark grayish-brown silty clay loam motéled with yellow-
ish brown. The lower pat of the subsoil, which extends
to & depth of 27 inches, is dark yellowish-brown silty elay
loam mottled with yellowish brown. The subsoil rests on
Shoals aoils, modaml:iutelmzh sh‘uov‘:ihbl varunt,mbl;nve mod-
erata perméability ¢ jum svailable water capacity.
The root zons is moderately desp. It is slightly acid to
These soils are used primarily for cultivated erops.
- Representative profile of Shoals silt loam, moderstely
ghallow variant, in a cultivated field in Riley Township,
SW,SE1, sec. 29, T. 1S, R. 8 E.:

Ap—O to § inches, dark yellowlsh-brown (10YR 4/4) silt
loam; moderate, very coarse, granular structure;

ths
hi
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Shoals siit loam, moderately shallow variant (Skj.—
This nearly level soil is in an area along Riley Creek
m_the l\;ji]lage oﬁ Pnndor;. and the .%llend Gouﬁ

e. It 13 subject to flooding. It is somewhat droug]
because it is shallow to bedrock.

Included with this soil in ma infwereafewspotsof
soils wherebedrockisatadeptﬂi 68 to 20 inches.

A seasonal high water table is a moderate limitation to
use of this soil for farming. Seasonal wetness and shal-
lovg:miels aria limitations to many nonfarm uses. Capability
uni W-1.

Sloan Series

The Sloan series consists of nearly level, dark-colored
soils that are very poorly drained. These soils formed in
loamy-textured recent alluvium. They are on flood plains.
Sloan soils are subject to floodi
water, primarily in winter, but fl
season.

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 u%ler part of which is a plow layer
about 8 inches thick. The subsoil 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 ratum extends from a depth of 44
inches t0 a deft.h of 70 inches or more. It is gray, strati-
fied silty clay loam, loam, and sandy loam caleareous allu-
vium that is mottled with yellowish brown and brownish

ow.

Runoff is slow, and permeability is moderate. Sloan
soils 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 thesa soils are adequately
drained. It is neutral or mildly alkaline.

Sloan soils are used mainly for corn iand soybeans, but
a few areas are used for meadow.

Representative profile of Sloan silty clay loam, in a
cultivated field in Union Township, SW1,SW1; sec. 22,
T.18,R 6 E.:

Ap—0 to 8 inches, very dark gray (10YR 8/1) silty clay
loam ; moderate, fine and medium, subangular blocky
structure; friable; neutral; abrupt, smooth bound-

ary.
Al12--8 to 14 inches, very dark gray (10YR 3/1) allty clay
loam ; moderate, ine and medium, subangular blocky
structure; frinble; neutral; clear, wavy boundary.
B21g—I14 to 24 inches, grayish-brown (10YR 5/2) silty cla
loam ; many, coarse;, distinct, yellowish-brown (10YR
§/8) mottles; moderate, medium, subangular blocky
strueture; firm; neutral; wavy boundary.
B22¢—24 to 88 inches, gray (10YR 5/1) ailty clay loam;
many, medinm, distinet, dark - yellowish-brown
(10YR 4/4) mottles; weak, medium, subangular
blocky structure ; firm ; neutral ; clear, wavy boundary.
B3g—36 to 44 inches, gray (10YR &5/1) silty clay leam;
many, medium, dark yellowish-brown (10YR 4/4)
raottles; massive; firm; neutral; clear, Irregular
boundary.
Cg—44 to T0 inches, gray (10YR 5/1) atratified alluvimmn

ing can oceur in any

consiating of silty clay loam, ailt loam, loam, and.

sandy loam; common, coarse, distinet, yellowish-
brown (10YR 5/6) and brownish:yellow (10YR 6/8)
mottles; massive; friable; moderately alkaline, cal-
careous. .

in periods of high -

S0IL BURVEY

£
§
g
3
g
5
¥
2
¥
(o]
;

ia
o a depth of 1 foot or more. Reaction in the solum is neun-
tral to moderately alkaline. The A horison hui hoe of
10YR or 2.5Y, value of 2 or 8, and chroma of 1 or 2, The B2
llmrllonhuahueoflomnlneofiorﬁ, chroma

-sofls and the somewhsat poorly drained Shoals sofls, They are
adjacent to these solls in many places. Sloan sofls are less
gmy in the B horizon than the very poorly drained Wa-

Sloan silty elay loam {So).—This nearly level soil is on
low-lying flood plaine along the major streams and their

tributaries, including abandoned stream channels and ox-

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 TTTw-8.

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 tises
of the lake plain. o
Ina r:]l:resentntive profile of a Tedrow soil that is cul-
tivated, the plow layer is very dall;:)ﬁmyish-l?mwn loamy
fine sand 9 inches thick. The sl is BS inches thick.
The upper layer is 7 inches of dark grayish-brown, loamy
fine sand mottled with dark y ish 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 brownish-gray loamy sand mottled with
yeltowish brown. .

. Rumoff 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 Jow. The root zone is deep when the water table is low.
The upper part of the root zone is slightly acid to neu-
tral,

Tedrow soils are nsed 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 pércent slopes, in Blanchard Township, SE1{NW1;
sec. 14, T.1 N, R. 8 E.:

10YR - 8/2
070 1,8, ok, 57 Sk, v, SR 2
ular struem;;‘rery friable; slightly acid; abrupt,

. smooth bo ry.

- B21—9 to 18 inches, dark grayish-brown (10YR 4/2) loamy
fine sand; many, medium, distinct, dark yellowish-
brown (I0YR 4/4) mottles; single grain; loose;
slightly acid; clear, smooth boundary.

.
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B22—16 to 20 inches, grayish-brown (10YR 5/2) eand;
many, medium, distinet, yellowish-brown (10YR

5/4) mottles; asingle grain, loose; slightly acld;
B28—25 to 44 inches, ETATIShCD (10YR 5/2) mand; com:
TOWD : -

mon, medinm, distinet, yelowigh-brown (10YR 8/8)

motiles; singlp grain; loese; mildly alkaline: diffuse,

wavy boundary. ]

C—44 to 72 Inches, Mght brownish-gray (10YR 6/2) loamy
sand ; common, fine and medium, distinct, yellowish-
brown (10YR 06/6) mottles: single grain; loose;
moderately alkatine, calcarcouns.

The solum ranges from 36 to 50 inches in thickness, but it
commonly is about 40 inches. This commonly coincides with
the depth to carbonates. The Ap horizon ha

haveahueogtlﬁmm.orﬂ,mueotio?e,mdehmm
chroma of 4 or 6. The texture is loamy

The B horizon hag gray colors that are outside the range
defined for the serles, but this difference does not alter the
usefulneas or behavior of Tedrow aofls.

Tedrow solls are the somewhat poorly drained members of
a drainage sequence that includes the moderately well
drained Ottokee solls. They are commonly adjacent to those
solls, as well ag to Seward, Rimer, and Arkport solls. Ted-
row solls differ from the somewhat poorly drained Rimer
solls in not having finetextured material in the lower part
the C horizon. Tedrow

-
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soils are coarser

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 mar.gpinf were some areas of
soils that have a sandy loam surface layer 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. ability unit ITw-38.

Toledo Series

The Toledo series consists of dark-colored, nearly level

soils that are very poorly drained. These soils formed in

lacustrine clafey sediment. They are on the broad flats.
ain and in the more poorly drained areas

of the lake p
on tht; Defiance morsine in the east-central part of the
county.

In a representaiive 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 grn:g, firm or very firm silty clay mottled with yellow-
ish red, brownish yellow, gve owish 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.

. Runoff is very slow on Toledo soils, and permesbility
i8 slow. These soils are saturated with water for long pe-
riods in winter and in spring. They have medium avail-
able water ca%haeity. The root zone is deep when the water
table is low. The root zone is mostly neutral in reaction.
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Toledo soils are mainly used for corn, soybeans, and
small grain. Much of the a.cr::geofthesesoﬂshasbeen
artificially drained for improved plant growth and more

timel

: Reyreaanta.tive profile of Toledo silty clay in a eulti-
vatetf, field in Blanchard Towns}ng, 1, NW1; sec. 19,
T. 1 N,, R. 8 E., Laboratory No. PT-27:

Ap-—0 to 8 inches, very dark graylsh-brown (10¥YR 8/2) silty

: clay; strong, fine and medium, asubangalar blocky

structure; firm; neuatral; abrupt, smocth houndary.

B21g—38 to 16 inches, dark-gray (I0YR 4/1) silty elay; few,

fine, prominent, yellowish-red (SXR 4/6) motiles

and few, medium, distinet, yellowish-brown (10YR

5/8) mottles: strong, fine, subangular blocky struc-
Bzzs—agm mﬂrnl:lehe’;, * QOTR 5/1) ity clay

to gTay ; eommon,

fine, distinct, yellowlsh-brown (10YR §/8) motiles;

strong, medium and coarse, “blo struc-

" ture; very flem; neutral; grad wavy boundary.

26 to 39 inches, gray (10YR 6/1) asllty clay; many,

medinm and coarse, prominent, brownisb-yellow

(10YR ©/8) mottlen; sirong; coarse, sgbangular

blocky structure parting to moderdts, mediam and

ﬂne,::l’banzuhr bloeky ; very firm; mildly alkaline;
gradual, wavy.
B3g-—380 to 65 Inches, gray (10YR 6/1) ellty clay

fine and medinm, sub-
boundary. ; clear,

wavy A S

i tloso . thedt dlst!nct,( '(gz‘i)tgf]it{ t
oam ; many, medium, gray (! mot-

tles; massive: extremely firm; moderately slkaline,
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Teledo silty clay loam (To).—This nearly level soil com-
monly .i8 on the slightly digressfx_pnsl flats of the lake
plain in the central part of the county. Many areas of it
are adjacent to Fulion and Lucas soils. This soil has a

e gimilar to the one described as representative for
t[.)ho series, but the surface layer has less clay. This soil
thus is more easily cultivated than Toledo silty clay, and
it is 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
spota of coarser textured Lenawee soils.
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Seasonal wetness is a severe limitation if this soil is
farmed. Slow permenbility and seasonal wetness ave
lIIim1t.aI' tions to many nonfarm uses. Capability unit

w=2. '

Toledo silty clay (T1).—This nearly level so0il is mainky
in northern Monroe Township and in the upper water-
shed of North and South Powell Creeks in Palmer Town-
ship. It commonly is adjacent to Fulton and Paulding
soils. The areas of this soil generally are broad and long.
A profile of this soil is described as representative for
S metacod with this soi £ light

ncluded with this soil in mapping were s of light-
colored, somewhat better drainagullfgllton soil)l:tsand spots
of finer textured Paunlding soils.

Seasonal wetness is & severe limitation if this Toledo
soil is farmed. Slow permeability and seasonal wetness
iaﬁ lig)itabions 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 rises of the lake plain and on the moraine in the
east-central part of the county.

In a representative profile of a Tuscola soil that is
cultivated, the plow layer is dark
inches thick. The subsoil is 30 inches thick. It is dark
yellowish-brown loamn in the uppermost 6 inches; the
next layer is 10 -inches of yellowish-brown light silty
clay loam mottled with brown; below this is 8 inches of
brown hﬁht gilty olay loam mottled with grayish brown;
and the lowermost layer is 6 inches of grayish-brown
fine sandy loam mottled with yellowish brown. The sub-
stratum g;gns at a depth of 38 inches and extends to a
depth of more than 60 inches. It 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 to 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,SW) sec. 7, T.1 N, R. 8 E.:

Ap—0 to 8 inches, dark grayish-brown (10YR 4/2) Yoam:
weak, medium, granul ; very friable;
medium acid; abrupt, smooth boundary.

Blt--8 to 14 Inches, dark yellowish-brown (10YR 4/4) loam:
weak, fine and medlum, subangular blocky strue-
ture; friable; few, thin, patchy, dark yellowish

brown (10YR 4/4) clay flms on vertical faces oi.

peds; tly acld; clear, wavy boundary. :
B21t—14 to 24 lowish-brown (10YR §5/4) t
silty clay loam; few, fine, faint, brown (10YR 5/8)
mottles; weak, medium, subangular blocky struc-
ture; firm; few, thin, patehy, dark yellowish-brown
(10YR 4/4) clay fllms on vertical and horlsontal
ped faces; slightly acld; diffuse, wavy boundary.
B22t—24 to 32 lnches, brown (10YR §/8) light clay
loam; few, fine, faint, graylsh-brown (
mottles; weak, medinm, subangular blocky struc-
ture; firm; few, thin, patchy, brown (10YR 4/8)

ayish-brown loam 8.

85/2).

S0IL BURVEY

clay films on vertieal faces of peds; neutral; abrupt,
wavy boundary.

B3—82 to 88 inches, grayish-brown (10YR 5/2) fine sandy
l(oﬁ)';ﬁ %, mediom, distiact, yellowish-brown

] ) mottles; weak, coarse, subangular
tlocky structure; fridhle; miidly alkaline, caleare-
ous; diffuse, wavy binndery.

C—38 to 60 inches, gray (10YR '3/1) stlt loam; many, me-
dium, distinet, yellowish-brown (10YR §5/6) mot-
tles; mamsive; friahle; moderately alkaline, calear-
eous; lacusirine sediment. .

‘less clayey solum than the moderately well draiwed Lucas
or Shinrock soils. Unlike the Rawaon solls, Tuscola sofls do
not have a contrasting, finer textured horizon within a depth
of 40 inches.

Tuscola loam, 2 te 6 percent slopes (TuB).—This soil
is mostly on the moraine in the east-central part of the
county. Generally, itz areas are long and narrow and ;
adjacent to areas of Ottokes, Fulton, Del Rey, and Kbk
soils. A profile of this soil is described as representstive
for the series. , '

Included in mnpi)ing were areas where the surface
Inyer 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 to some
nonfarn uses. Capability unit 1¥e-1.

Tuscola-Shinrock complex, 2 to € percent slopes
{TwB).—This complex is on the moraine in the east-central-
part of the county. The complex is about 40 percent
Tuscola soils and 40 percent Shinrock soils. The remain-
ing 20 percent is 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

Urban land {Ur) consists of industrial areas and areas
within cities and towns. Most areas of this land type are
coversd 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.

Vaughnaville Series
The Vaughnsville series consists of gently sloping soils
that are moderately well drained. These soils fo in

loamy material underlain by calcareons glacial till. They
occur on the inner (or lake) slope of beach ridges.
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The reddish color of Vaughnsville soils is a distinctive
feature where these soils are plowed.

In s representative profile of a Vaughnsville soil that
is cultivated, the 1Plow 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 cll;.y_ loam
the next layer is 8 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 %ra.y;
and the lowermost layer is reddish-brown sandy loam
mottled with reddish gray. The substratum, which begins
at & depth of 88 in undextendst.oadelpthow
inches or more, is dark yellowish-brown clay

tled with H
su!Yso' ?sle mﬂspenneah&wbi? odegatethpermedabillit_:y inﬁflh r
and slow in the wunder’ er
textured material. Runoff i1:y glow to modergtolfg Thess
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 Va.ufhnsville loam, 2 to 6
percent slopes, in a cultivated field in Sugar Creek Town-
ship, SW,SE14 sec. 1, T.2 S, R. 6 E.:

Ap—0 to 8 inches, dark-red (25YR 8/6) loam; moderate,
fine and medinm, granular structure; friable; 2 per-
cent pebbles; slightly acid; abrupt, smooth boundary.

B1t—§ to 16 Inches, dark reddish-brown (2.5YR 8/4) sandy
clay loam; moderate, fine and medium, subangular
blocky structure; friable; few, thin, patchy, dark-
brown (T.5YR 4/2) clay fllms on vertical ped faces;
2 percent pebbles; slightly acid; abrupt, wavy

boundary.

B21t—16 to 19 Inches, red (2.56YR 4/68) clay loam; many.
mediom, distinet, dark-brown (7.5YR 4/2) mottles;
moderate, fine and medium, subangular blocky strue-
tare; flrm; few, thin, patchy, brown (7.5YR 4/4)
clay films on vertieal and horizontal ped faces; 2
percent pebbles; neutral; clear irregular boundary.

B22t—16 to 80 inches, redfish-brown (S5YR 4/4) clay loam;
many, medium, distinet, dark-brown (7.5YR 4/2)
mottles; strong, fine and medium, subangular blocky
structure; firm; few, thin, patchy, brown (7.5YR
4/4) clay fiims on vertical and horisontal ped faces;
2 percent pebbles; neutral; clear, irregular bound-

ary.

B28—-30 to B8 inches, reddish-brown (5YR 4/8) sandy loam;
many, medium, distinet, reddish-gray (SYR 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) elay
loam; many, medium, distinet, gray (10YR 6/1)
mottles; massive; exiremely firm; 2 percent frag-
ments of black shale, chert, and fgneous materlial;
mildly alkaline, caleareous glacial till.

The solum ranges from 80 to 40 inches in thickness, but
most commonly it is about 85 inchea thick. This commonly coln-
cides with the depth to carbonates, but in places the bottom
few inches of the solum is wenkly calcareous. Reaction in
the upper part of the solum is slightly acid to neutral, and
lower part it is neutral to mildly alkaline. The Ap

r 6. The B horizon has a hue of 25YR or S5YR,
r 4, and chroma of 8, 4, or 6. The mottles In the
B2 horizon have a hue of 10YR, 7.0YR or OYR, value of 4,
6, and chroma of 2. The B horizon texture ranges
from clay loam to gravelly sandy loam. The ITC horixon has
hue of 10YR or T.5YR, value of 4 to 6, and chroma of 4,
from clay loam to clay.
Vaughnsville solls are commonly adjacent to the moder-
ately well drained Rawson and Haney solls and the somewhat

oam mot-

E
;
:

poorly drained Digby and Hesking asoils. Vaughnsville soils
differ from those.solls in having redder hues in the A horl-
zon and the upper part of the B horison. This reddish color
probably resulied from the preclpitation of iron oxides from
seepage waters. Lo

Vaughnsville Ioam, 2 to § percent slopes (VoB).—This
goil is on the flanks of beach rid generally on the
lakeside glopes. The areas of this scil commonly are long
and narrow.

Included with this soil in mup%'ng were spots of Bel-
more, Rawson, and Haney soils. None of these included
goils have reddish colors.

Seasonal wetness is a moderate limitation to use of this
soi] for farming. Seasonal wetness is also a limitation to
many nonfarm uses. Capebility unit 1Tw-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 is 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 18 inches of
olive-gm; mottled wi ie]lowmh' brown; and the lower
part 18 17 inches of dark yellowish-brown clay mottled
with olive gray. The substratum begins at & depth of 48
inches and extends to a d of 60 inches or more. It
consists of dark-gray, ified clay, silty clay, and heavy
silty clay loam mottled with yellowish brown.

Runoff on Wabasha soils is slow, and permeability is
slow. Available water capacity iz 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 moetly 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 clayﬁ; surface layer. This
condition is reduced if Wabasha soils are cultivated when
they are not too wet. . i .

Representative profile of Wabasha silty clay in a culti-
vated field in Monterey Township, NW1;NE1; sec. 1,
T.18,R. 4 E.:

inches, dark 10YR 8/1) silty clay;
A0 tost::sonx, fine v$ med.’tlg:y un(hangular blocky strue-
ture: firm; peutral; abrupt, smooth boundary.
B21g—8 to 18 inches, dark graylsh-brown (2.5Y 4/2) clay;
common, fine, distinet, dark yellowish-brown (10YR
4/4) mottles; weak, coarse, prismatic structure part-
ing to moderate, fine, subangular blocky; very firm;
very dark gray (10YR 8/1) coatings on ped faces;
neutral; gradual, wavy boundary.
B22g—18 to 81 inches, olivegray (5Y 5/2) clay; many,
medium, prominent, dark yellowish-brown (10YR
4/4) mottles; weak, medium, blocky
structure; very firm; t:le&t{al; gray (BY 5/1) coat-
. wh .
nzsx-s{nﬁ pe mﬁ'ufa yellowlshibrown, (10YR. 4/4)
clay; common, medium, prominent, olive-gray (8Y
5/2) mottles; weak, coarse, subangular blocky struc-
ture: very firm; dark-gray (5Y 4/1) coatlngs on ped
faces ; mildly atkalinie ; clear, wavy boundary.
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Cg—8 to 60 inches, dark-gray (10YR 4/1) stratified clay,
ciny, ahd heavy allty clay loam; many, mediom,
yellowish-brown (10YR 8/4) motiiesa: mas-
sive; firm; stratified alluviom that has a few thin
lenses of clay loam, Yoam, or sandy loam; mildly al-

kalne.

The solum ranges from 40 to 80 inches in thickmess. This
commonly coincides with the depth to carbonates, but in
blaces the lower part of the solum is caleareous. The. Ap
horizon has a hue of 10YR, value of 2 or 8, and chroma of 1
or 2, The B2 horizon has a hue of 10YR, 5Y, or 2.5Y, valpe
of 4 or 8, and chroma of 1 or 2. Mottles have o hus of 10
YR, 5Y, or 2.5Y, value of 4 or 5, and chroma of 4 to 6.

4 or B, and chroma of 1 or 2. Mottles have a hue of 10YR,
value of 4 or 5, and chroma of 4 to &

Wabasha soils are the very poorly drained members of a
drainage sequence that includes the somewhat poorly ditalned
Deflance soils, Wabasha solls are more clayey throughout
than the very poorly drained Sloan solls. )

Wabasha silty elay (Wa).—This nearly level soil is on
low-lying flood plains along the more sluggish stréams.
It is near areas of Deflance soils and in places near areas
of Sloan soiﬂl:.oglnn;ddition to improving d}f inay mmld
contro ing, maintaining good tilth is difficalt
because of the ﬁm—tzaxtured surface layer,

Included with this soil in mapping were areas of soils
that have a silty clay loam surface layer and a few spots
OfSt::cepbﬂrm ﬂoo%.}g;nmcilh 88 ar h s

tibility to flooding and wetness are the main
limitations to both farm and nonfarm uses of this
Wabasha soil. 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 To ip. :

In a mﬁmim profile of Wabasha soils, mod-
era,tel% shallow variant, the plow layer is very dark grg
silty clay loam 8 inches thick. The subsoil, which exten
from a depth of 8 inches to a deﬁth of 30 inches, is dark-
gray silty clay mottled with yellowish brown. The sub-
soil rests on limestone bedrock. _

Runoff and %er-meability 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 fie!d in Mon-
terey Township, SW1,8E1 sec. 35, T.1 S, R. 4 E.:

Ap—0 to 8 inches, very dark gray (10YR 38/1) siity clay
loam; strong, fine and medinm, subangular blocky
structure; firin; neutral; abrupt, smooth boundary.

BZ1g—8 to 16 inches, dark-gray (10YR 4/1) silty clay; few,
fine, distinct, yellowish-brown (10YR 5/4) mottles:
strong, medium, ar blocky structure; very
firm ; peutral; clear, irregular houndary.

B22g—16 to 30 inches, dark-gray (10YR 4/1) silty clay;
many, medium, distinet, yellowish-brown (10YR 5/4)
mottles; moderate, medium, subangular blocky strue-
ture; very firm; few thin lenses of sandier material;

. neutral; clear, wavy boundary.

R—B80 inches, imestone bedrock.

SOXL SURVEY

‘ or 4
_'h ty day or-clay.

soils, moderately shallow variant, are near the

somewhat poorly drained, deep Defiance mofls on the flood

Wabaaha silty clay loam, moderately shallow variant
(Wh).—This nearly level soil is on the flood plain of Jen-
m.n%Craok in the southwestern part of the county near
the Van Wert Countg 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-
siriots the installation of drain tile because the NeCessary
(ll_lfth and grade are difficult to obtain. Capability unit

w-3.

:
?
E

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 lacystrine clay. They occur in slight de ions

adjacent to better drained sandy soils on upl .

D & 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 Lgny.ish-brown fine sandy loam. The subsoil is
22 inches thick. In the upper 6 inches, it is dark grayish-
brown fine sandy loam mottled -with yellowish brown,
ang in the lower 16 inches, ;m brownish-gray fine
sandy loam mottléd with yeWowish brown. The sub-
stratoam, which begins at a depth of 88 inches and extends
to s depth of 80 inches or more, is light-gray clay mottled
with dark yellowish brown and yellowish brown. .
Runoft ig very slow on Wauseon soils. Permeability is
pid in the sandy materisl and very slow in the under-
lying clayey material. Available water capacity is medi-
wm. If these soils are artificially drained, the root zone
is deep; otherwise, it is deep only in surnmer, when the
water table is-low. The root zone is slightly acid to neu-
tral in the wpper part. .

Wanseon soils are used for cultivated crops. Most of
the acresge has been artificially drained for improved
plant growth and more timely tillage. .

Representative profile of Wanseon fine sandy loam, in
a cultivated field in Perry Township, SE1,NW1; sec. 9,
T.1N,R. 5 E.:

9 very dark WYR 8/1) fine sandy

Ap—0 to 9 inches, very. gy ( 1

loam; weak and moderste, fine and - granu-
lar structure; very friable; neutral; abrupt, smooth

.A12—9 to 14 inches, very dark grayish-brown (10YR 8/2)
- fine sandy loam; weak, , subangular blocky
" structure; very fIriable; neutral; gradual, wavy

. boundary.

B21g—14 to 20 inches, dark graylsh-brown (10YR 4/2) fine
sandy loam; many, fine and medimm, distinet; dark
yellowish-brown (10YR 4/4) and yellowish-brown
{(10YR 5/4) mottles; very weak, fine, subangular
blocky structure; very #friable; neutral; gradual,
wavy boundary.
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B22g—20 to_86 inches, light brownish-gray (10YR 6/2) fine
loam; many, medium, distinct, yellowish-
brown (10YR 35/8) mottles; very weak, fine, sub-
angular bl structure; very friable; neutral;
abrupt, wavy boundary.
IIC—86 to 60 inches, light-gray (10YR 6/1) clay; common.
medium and coarse, distinet, dark yellowish-brown
(10YR 4/4) and yellowlsh-brown (10YR 5/6) mot-
tles; massive; extremely firm; mildly alkaline, eal-
careous, compact lacustrine sediment.

The thickness of the solum and the depth to the fine-
textured material in the IIQ horizon range from 24 to 36
inches but commonly are aboui 85 inches. This commoniy co-
incides with the depth to carbonates, but in places the lower

. part of the B2 horizon, or the B3 horizon where present, is
calcareous. The dark-colored A horigon 18 more than 10 inches
in thickness and generally ranges from 18 to 16 inches. The
A horison has a hue of 10YR, value of 2 or 8, and chroma
of 1 or 2. The B2 horivon has a hue of 10YR, 5Y, or 2.5Y,
value of 4 to 6, and chroma of 1 or 2. Mottles have & hue of
10YR, BY, or 2.5Y, value of 4 or 5, and chroma s 4 o 6.
The IIC horizon has a hue of 10YR, value of 4 to 6, and
chroma of 1 or 2. The texture i3 clay or silty clay. :

Wauseon solls are the very poorly drained members of a
drainage sequence that includes the moderately well drained
Seward solls and the somewhat poorly drained Rimer solla.
Wauseon soils have a lower content of clay in the B horizon
than the simflar Mermill solls.

Wauseon fine sandy loam (Wf).-—This nearly level soil
generally is in depressions a.dl];aucent 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 aress of soils that occupy higger pastures.

Included with this soil in mapping were s of the
finer textured Mermill soils and a few spots of the better
drained Rimer soils. Also included were a few spots of
soils where the d to the underlying fine-textured
material is either alightly less or slightly greater than
the range defined for this soil.

Very poor natural drairiage and seasonal wetness are
moderate limitations to use of this soil for farming. The

are also limitations to most nonfarm uses. Capability unit
ITw-8. :

Willette Series

The Willette series consists of black organic soils that
are very poorly drained and are underlain by lacustrine
clay at a depth of 16 to 42 inches. These soils are in
ga eia;.'c’lr.‘:ek‘mahaﬂp in thel upper watershed of South

oW he original vegetation was reeds, sedges
and water-tolerant o ’

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 frisble 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 clayey material. The root zone is mod-
erately deep if these soils are artificially drained. They
have medimm to high available water capacity. The or-
ganic part of this soil is medium acid to slightly acid,

These soils are used mostly for corn and soybeans,

Representative profile of Willette muck, in a cultivated
ﬁBSlg ]1‘311 Palmer Township, NW14NE1, sec. 34, T. 2 N.,
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0Oal—0 to 9 inches, black (N 2/0) muck (sapric material);
few, small, woody fragments; moderate, fine, granu-
lar structure; very friable; slightly acid: diffuse,

‘wavy boundary,

Oa2--9 to 18 inches, black (N 2/0) muck {sapric material):
few, small, woody fragments; weak, mediumn, grann-
lar structure; very friable; slightly acld; gradual,
wavy boundary. .

0a3—18 to 2% inches, dark reddish-brown (GYR 2/2) muck
(sapric materinl) ; weak, medium, granular struc-
ture; very friable; slightly acid; abrupt, wavy

boundary.

II0—25 to 60 inches, light-gray (10YR 6/1) clay that has
many, medium, distinet, yellowish-brown (10YR
ii/4) motties and few, fine, prominent, dark reddish-
brown (5YR 3/4) mottles; massive; very firmn:
moderately alkaline; caleareous lacnstrine sediment,

The depth to the IIQ horizon ranges from 16 to 42 inches,
but it is generally about 80 inches, Reaction in the O horixon
ranges from medium acid to neutral. The reaction in the
underlying IIC horizon is 'mildly alikaline or moderately
alkaline, The ITC forizon has w hue of 10YR, 85X, or 2.5Y,
value of 4 to 6, and chroma of 1 or 2. The mottles have n
z;:igct’;om T.5YR, or 5YR, value of 8 to 5, and chroma

Willette soils commonly are near Toledo and Paulding soils.
They are the only organic soils in Putnam County. i

Willette muck (Wm).—This nearly level soil ocours on
broad flats in oval areas, .

Inclnded with this soil in map})mg in & few areas are
zﬂot.s where the o:ganic material is less than 16 inches

ick. Also included are a few spots of the very poorly
drained Toledo soils. which do not have an organic sur-
face Iayer. _ .

A: high water table is the major limitation to use of
this soil for crops. The high water table and instabili
aﬁ limitations to most nonfarm uses. Capability unit
I w-4.

FMﬁmandClas&iﬂeaﬁonofSoils

This section lists the factors and py 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 1n the section “Descriptions of the Soils.”

Factors of Soil Formation

Soils are the products of soil-forming processes that act
on materials deposited or accumulated by geologic forces.
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 preper-
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
aacia.l retreat. The interval of {ime since the retreat of

o 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
ares many centuries ago and left  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.

In Putnam Oou.ng 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 relativel 1;'ree of the influence of

e glacial lakes is the glm:ialy till plain south of State
Route No. 12 in the southeastern par¢ of the county.

The soils in about one-third of the county were derived
mainly from fine-textured, calcareous 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

robably reworked and modified the till considerably. The
oytville and Nappanee soils are dominant in areas that
make up much onf’p e southern part of the county and a
latggourea in the northeastern part. )
ut 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
calcium 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 Qistinctly 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 glacia! 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 élimate generally have not
greatly contributed to differences among the soils.

80IL BURVEY

The climate of Putnam County has been favorable to
both physical and chemical weathering of parent
material and to biological activity.

Rainfall has been such that there was ade&uate-_pemo-
lating water to leach carbonates to moderate depths, as in
the Morley and Blount soils. Frequency of rainfall has
allowed wel:tmf' and drying that are favorable to the
translocation of clay minerals and the formation of soil
structure, as in the Morley and Hoytville soils.

Teglgemtum 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 structare. Warm summer tem-
peratures have favored chemical reaction in the weather-

of primary mineral.
m%oth rainfall and temperature were conducive to plant
growth and subsequent accumulation of organic matter
in all the soils.

Vegetation

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, shaghark
hickory, basswood, swamp white oak, bur oak, é)in osk,
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 sand
ridges or knolls, and by sides of valleys associsted wit
streams that are sluggish and have a low gradient. The
sandy and gravelly ridges represent the beaches, dunes,
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.
In many places, however, factors other than time have
been responsible for most of the differences in kind and
distinctness 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
a8 it is formed, distinct horizons are not developed.

The age of the lake plain areas of Putnam County 1s
believed to be about 10,000 to 13,000 yesrs (4). The small
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area of glacial till Ela.in 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-

sred with soils of other areas that formed in material
¥mm_ earlier glaciation or in unglaciated areas. This short
time for development partly accounts for the shallow
depth of leaching and also for the less acid reaction of
some of the soils 1n 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 ix: ground water,
addition of bases contained in lime and fertilizer, and
de}j):%ai.tion of eroded material.

e dark-colored surface layer in the Hoytville, To-
ledo, Millgrove, and Mermill soils illustrates addition of
organi¢c matter. All the soils in the county have some
acoumulation 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 Digby, Haskins, Rimer, and Tedrow
soils have a somewhat higher content of organic matter
than other similar soils. Plant nutrients are recycled from
soil to plant and back to the soil again in the form of
llttﬁf or organic matter. This process occurs in all the
soils. -

Soils that are seasonally waterlo , such as the
Hoytville, Toledo, Millgrove, and G(ﬁwood, continually
accurnulate 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
periodically 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 losses 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-
civm 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
gosetesoil materials that have a high content of car-

nate. e

Other minerals are subject to the same chemieal
weathering and are also lost by leaching, but at slower
rates. Alteration of cther minerals produces iron oxides.
These oxides are leached from soils on the beach ri
and precipitated and concentrated in a strip along the
base of the béach ridge by percolating ground water. This
causes the characteristic reddish color of the Vaughns-
ville soils, The presence of ferric oxides in the soil makes
motiles and colors brighter. '

The most significant 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 1n 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 précipitation causes the fine clays to
be deposited as clay films on the surface of soil g?ds
and in cracks and in root and earthworm channéls. Clay
films are observable in the Del Rey, Haskins, Nappanee,
Fulton, and other similar soils. I]ﬁte (hydrous mica) is
dominant in the clay fraction of 18 of the soils in Put-
nam County. In 21 of the soils, the clays are mixed and
no one clay mineral is dominant. The mixed clays con-
tain illite, montmorillonite, vermiculite, and some kaoli-
nite. Kaolinite clay, however, is a %roduct 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

lace of these silicate clay minerals has had a st.ron%m—
Euenee on the development of horizons in about one-half
of the soils in Putnam County.

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 gleying, is
evident in the Hoytville, Toledo, Millgrove, Colwood,
and other similar soils becaunse tiley have a recurring
water table. Gray colors indicate a soil condition favor-
able to reduction. Reduced iron is soluble, but in Put-
nam C 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 si%niﬁcant characteristics. Classification enables
us to assemble kmowledge about the soils, to see their re-
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lationahi&)a to one another and to the whole environment,
and to develop principles that help us to understand
their behavior and their nse 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 syrveys so that knowledge
about the soils 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 fplmed 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 t 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 ogether.
Most of the classes of the current %lstem are briefly de-
fined in the following paragraphs. The family, subgroup,
and order 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. .

Oroeas—Ten soil orders are recognized in the current
system. They are Entisols, Vertisols, Inceptisols, Aridi-
sols, Mollisols, Spodosols, Alisols, Ultisols, Oxisols, and
Histosols. The properties used to differentiate the soil
orders are those that tend to give broad climatic -
ings of the soils. Two exceptions are Entisols and Hi
sols, which occur in many Qifferent 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
netic horizons or with only the beginning of such hori-
zons, :

Inceptisols are mineral soils in which horizons have
starbet{ 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 saturs-
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 & depth of 50 inches from the top of the Bt
horizon, ' -

Histosols are organic soils. -

Susorvers.—Each order js divided into suborders; pri-
mril('li]y 0111 the hbnsis olfl those soil charac_ter{stics ‘fm‘:t
produce classes having the greatest genetic similarity. The
soil pro‘rerbies usegltzs? 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.

Grear Grours.—Suborders are separated into groups
according to the presence or absence of genetic horizons
and the arrangements of thess 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 rosts or the movement of
water, The foatures used are the self-mulching properties
of clay, soil temperature, major differences in chemical
composition (mainly ealcivm, magnesium, sodium, and
potassium), and the like. e _

SuseroUPs.—Great '_fmups are divided into subgro:}:s,
one that represents the central, or typie, ) a
group, and others, called intergrades, ¥e prop-
erties of one great group and also ope or more ;mperhe_s
of another great group, suborder, or order. ubgroups
may. also.be made in those instances where soil properties
intergrade ontside 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
I:ge great group. Examples are Aquic, Arenic, Haplu-
dalfs, and El"l; ic Haplaquolls, . :

- Faymrms.—Families are separated within a subgroug
on the basis of properties important to the growth o
Plants or to the behavior of soils if nsed for engineering.
Among the properties considered .are texture, reaction,
soil temperature, mineralogy, thickness of horizons, and
consiatence. o , '

Seres.—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 ~do not fit in a series
that has been recognized in the classification system, but
recognition of a separate series would not serve s unseful
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 _survag,t soils-named in the Blount, ‘Greneses, Kibbis,
i;l'la:zumAvm»,. . Clair, and Tedrow series are taxadjuncis to
those sertes. _ :

L_ah'émtnr_y; Data

Laboratory data are given for seven soil series in Put-
nam County in table 9. Profile descriptions for soils in
the Fulton, Hoytville, Nappanes, 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 eubsoil
than is typical in the county. The Paulding soils (PT-
19) have & surface layer of silty clay rather than clay
or silty clagr loam, as is typical in the county. The
BRoselms soils (PT-20) have a -surface ln er of clay,
rather thar silty clay loam or silt loam, as also is typical
in the-county. Data given in table § were obta
laboratory anal 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.



PUTNAM COUNTY, OHIO 105
TasLE 8.—S0il series classified according to the current system

Series Family Subgroup Order
Arkport....._._.__ Coarse-] y, mixed, mesie________________ ... _______. Paammentic Hapludalfs______ __.__ Alfisols.
Belmore_._.________ Fineloamy, mixed, mesic___________ . _______________.__ Typlo HapludalMs________ . _._______ Alflsols.
Blount ! _____._.__. Fige, fllitic, meeio. ... oo . L ualfs. _ ... Alfisols.
Bono. e Fihe, illitic, noncalearecus, mesie_ . . ... . _______.._. c Hspmlls ................. Mollisols.
Broughton_.______.. Very fine, illitle, meelo______________________.________ Aquic Hapludadfs_ . ______.________ Alfisols.
Colwood. . __._______ y, mixed, noncaleareous, masie_ . _ . ______..__. Typic Haplaguolls_________________ Mollisols.
Defianoe. ___.....__ Fine, illitie, nonacid, mesic____ . __.___.__ Aerin Flumunnu ................. Entisols.
3?leey """"""" Fm-’lgn ! Tiﬁx'igd, """"""""""""""""""" Aari 0 hmqu&lf """"""""" Alﬂlog.

) A AmYy, meeie____ . e oo o Ochy R, .
Fufton ............. llitie, mesle_ _______. .. ualfs_ ______ . _____. Alfisols.
Genesee !__.____.___ , mixed, nonactd, mesic______.______________ Fluvmtic Eutrochrepta. _______.____ Inceptisols
Haney_____.__....._ Fine-loamy, mixed, mesio____._____._.________________ uic Hapludalfe .. _.._._.___.___. Alfiwols.
Haskine_ ___________ , mixed, mesio______ . _____________________. o Ochrwqualfa_ __ ... . ... Alflsols.
Hoytville__...______ Fine, flltic, mesde__________ . ____ .. Mollio Ochraqualfs._ ... _.__._.__.. Alfisols.
Kibbie1______.__._. y, mixed, meslo_______________._____ _____.__ Aquollio udalfs _______________ Alfisols.
Latby_ oo .. Fine, illitic, nonacid, L S c Haplaquepta________._______ Inceptisols.
Lenawee ! ______.__. Fine, illitic, nonasid, mesie__ ... . _________.____._ o Haplaquepts. ... ... Inceptiscis.
Tueas_ . __..____ Mitie, mesle___ . ________ . o Haplodalfs_____. . . ________ Alfisols.
Mermill ____.______ Fine-loamy, mixed, meaic_.... - . .. ____.._._ olle Ocquualfa ................ Alfisols.
Millgrove________._. loamy, mixed, mesic______________._____.____._____. io Argiaquolls_ __ . ___________ Mollisols,
%or ) Fine, illitie, meaie_ _ __ . _______ .. Typio Ha.pludalfs .................. Alisols.

appanee__.___._... Fine, illitic, mesic_-______--_-_--____--_‘____-_-_ ..................... Alfisols,
e e P %‘fﬁ“&‘. oot 11T Taoonisol

{ r N ery fine, ¢, no! MOBIC. oo o Haplaguepts____ . _.______ .
Pewamo..._________ 0, , mesio. . il Iutbq ................. M 1s.
Rawson_____._______ Fine-Joamy, mixed, mesic___..___________________.____ Hapludalfs____.._ . ... Alfisols.
Rimer .. ... ... Loamy, ed, mesle________ . . __l.__ . .___ Aqulo Arenic Ha ludalfs ........... Alfisols.
Roselms____________ Very illitic, mesie_ _ . _ . _______ .. QohxaqualMs_ . ___ . __._____. Alfisols.
St. Cladr___________ Fine, illiti‘c, mmesie. .. Typio HepludaMe . ________________ Alfisols.
Beward. ._.__.______ , meafe_ - Arenlo Haplodalfs ________________ Alfliols.
Shinroek___._______. Flne,ﬂhﬁu, O Aquic Hapludals.__._.____________ Alfisols,
Shoals_________.____ Fine-loamny, mixed, nonacid, mesie. .. ... __._._._.._ Aeric Fluvaquents_________________ Entisols.
Sloan______._.______ Fine-lotmy, mixed, noncaloareous, mesie_________._.__. I“luventlo anlaquolls .............. Mollisols.
Tedrow ! _________. Mixed Ty A S o Udipsamments_ . ___ .. _.____ tisols.
Toledo. ... Fine, ﬁlitic, nonaecid, mesic_ . _._.___-__l.______ olllc Kap%?pts ................ Ingeptisols.

eola. .. ... Fine-loamy, mixed, mesic-_-_-_-___-_____---._-- _______ Typic Hapludalfs__________________ 2
Vaughnsville___.____ Fine-loamy, mixed, mesio.. ... _ .. ... Hapludalfs ... .. . ._.__ sols.
Webasha__ . ________ Fine, iilitic, nonn.md, mesic. ..o eeaes ollte Fluvaquents_.______________ Entisols.
Wauseon_____._____ Coarse-loamy over clayey, mixed, noncalca.reoua, ‘mesic..._ Typie Ha.p]aquolls ................. Moflisols.
Willette_ _ .. _____.___ Clayey, emc, Mesie. . i mo Tan-lc ................ . Histosols.
tuuguncta to the named series in Putna.m County. For a discussion of how these sonls differ from the series, read the
soil descnpt:ion in the “Deseriptions of the Soils.”
Dm on particle-size distribution were obtained by the (7). All pH measurements were

g od outlined by Steele and Bradfield (]0),
t sodium hexametaphosphate was used as the dispers-

ing agent and a 10-gram soil sample was used. The sand
fractions were determined by sieving. The fine silt and
coarse clay (20-0.2 micron) were etermined 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 clay from the total sample.
The percentage of o ic 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
magnesiun in this solution were determined by the
EDTA titration method (3). Extractable hydrogen, which
also includes titratable aluminum, was determined by the
triethanolamine method (6). 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 MacLenns de-

scnbedbCSPl
b Y por

'.rd.'urned are within the - range defined for the
:series, but somewhat higher in sand content in the sub-

using a 1:1 soil-water ratio.
Del Rey Series
Profile description of Del Rey loam, in a nearly level

'clﬂtwa.ted field, sample numher PT-35. Profile sam led

to aid in identification of Del Rey soils. 8. ta

ol Ry

soil than is typical in the county.

Ap—-0 to O inches, dark grayish-brown (10YR 4/2) loam;
: moderate, mediom, granulsr structuxe; friable;
any: roots; neutral, abrupt, smooth homdl

B1—® to m !nehel, yeliowish-brown (10YR 5/6) clgy hlm
many, medium, distinct, grayish-brown (10YR /2)
mottles; moderate, flne and medium, mm
blocky stmcture firm ; many roots; neutral; 3
wavy boundary

Ban—-zo v,lio inghes gmlsh-bmwn (10YR 5/2) nne elay
loam:; many, mediom, distinet;
{10YR 5/6 and 0§/8) mottles; weak, ﬂllo and
medium, subangular blocky ltrmcture thin
patchy clay films on all ped faces; neutul elm,
wavy boundary.



Tanrn 9.—Laboraiory

S0 SURVEY -

[Laborstary analyses by the Agronomy Department, OARDC, Cobembis, Ohlo. Abssace
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B22t—80 to 88 inches, brown (10YR U5/8) elay; many,
medinm, distinet, dark yellowish-brown (10YR 4/4)
mottles; weak and moderal:e.ﬂrﬁ:e g&meﬂhm,g
flg on vertieal fnces: nildly alkaline; elear. fr.

€188 to 48 inches, yellowlsh-brown (10YR 5/4) clay loam

e, - m ;
common, melium, distinet, grayish-browm (10TR

am, blocky
structure; frisble; few fragments of black shale
larger than 2 milimeters in diameter; mildly ‘ilka-
line; caicareons ; Hffuse, wilvy boundary. -

C2—48 to 68 inches, dark yellowish-brown (10YR 4/4) clay
loam; many, medium, distinct, dark yeliowlsh-brown
(10YR 4b,12) mottles; weak, Mﬁ nndtz;edium, aab-
angular biocky structure; very firm; fragments
of black ahale; moderately alkaline; calcareous:
diffase wavy boundary. .

C3—86 to 68 inches, brown (10YR 4/8) siit loam; many,
medium, faint, grayish-brown (10YR 4/2) mot-
tles; weak, medium, subangular blocky structure:
very firm ; few fragments of black shale; moderately

L H reous ; clear, wavy 2
C4—68 to 80 inches, brown (10YR 4/8) loam; few, fine,

faint, dark yellowish-brown (10YR 4/4) motiles; .
moderate, fine and medium. platy structore; very -

firm; few fragments of black shale; caleareous ;
moderately alkaline.

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
dats returned are within the range defined for the Pauid-
ing series, but the surface texture is silty clay rather
than clay or gilty clay loam, as is typical in the county.
Apl—0 to 4 Inches, very dark gray (10YR 8/1) silty clay,
dark graylsh-brown (10YR 4/2) crushed; moderate.
fine and medium, subangular biocky strueture; very
firm ; common roots; neutral; clear, wavy boundary.
Ap2—4 to 8 inches, very dirk grayish-brown (10YR 8/2) siliy
clay, dark grayish-brown (10YR 4/2) crushed; mod-
erate, fine and medium, angular blacky structure;

very firm; common roots; neutral; abrupt, wavy-

boundary.

B21g—S8 to 14 Inches, dark-gray (10YR 4/1) clay; few, fine.
- faint, brown (10YR 4/3) mottles and . few, fine.
-Taint, dark yellowish-brown (10YR 4/4) mottles;
wesk and moderate, fine and medinm, angular

blocky structure; very firm; common roots; neutral;
gradual, wayy boun A

B22g—14 to 20 inches, gray (10YR 5/1) clay: common, fine.
distinet, dark yellowish-brown (10YR 4/4) motties:
wesk and moderate, fine and medium, angular blocky
strueture; very firm; common roots; neutral; grad-
nal, wavy boundary.

B28g—20 to 26 inches, gray (10YR /1) clay; common, fine,

prominent, yellowish-brown (10YR - 5/6) mottles:

-weak, fine, prismatic structure parting to moderate.

fine and medium, angitlar blocky: very firm; few

roots; neutral; gradual, wavy bounda

ry.
B24g-—26 to 82 Inches, gray (10¥R 5/1) clay; common, fine, ' °
: prominent, brown (10YR 4/8) motiles; weak, fine-

and medium, prismatic structure partlng to mod-
erate, fine and ‘medium, angular blosky ; very firm;
few roots; neutral; gradual, wavy boundary.

B25g—82 to 38 inches, gray (10YR 5/1) clay; many, fine
and medium, distinet, yellowish-brown (10YR G/4)
mottles; weak, fine and medium, prismatic structure
parting to weak, fine and mediom, angular blocky:
very. firm; continnous films occurring as flows along
medinm, major, vertical eracks; fow roots; mildly
alkaline: clear, wavy houndary.

B31g—88 to 44 Inches, gray (10YR 5/1) clay: many, medinm
and fine, distinct, yellowish-brown (10YR 5/4) mot-
tles and few, fine, prominent, yellowish-red (GYR

curring as flows slong major vertieal cracks; few
roots; mildly alkaline: abrupt, mmbmdu:
BB3g—44 to 60 inches, gray (10YR 6/1) ailty clay;
fine and medium, distinet, brown (10TR ) moz-
tles; weak, medium, prismatic structure parting to
weak, fne and medium, subangular blocky; very
' -Airm; moderate and thick eontinvous Mms oo
© " along major vertical ceacks; fow roots; mildly alka-
; calearecus; abrupt, wavy boundary.-
Olg—80 to 70 inches, brown (10YR 5/B) -ut; dﬂ; few,
medium, prominent, greenish-gray (5GY 6/1) mot-
tles and few, fine, faint, brown (10YR 4/3) mot-
tles; mamsive ; extremely flrm; no roots; mildly alks-
line; calcareouns.

Profile description of nearly level Roselms clsy, in »
cultivated field, sample number PT-20. Profile sampled
to aid in identification of Roselms soils. Sample data re-
turned are within the range défimed for the Roselms
series, but the sarface texture ig clay rather than- silty
clay loam or silt loam, as is typical in the county.

Ap—0 to T inches, durk ish-brown (10YR 4/2) clay;
weak, fine and medium, granuiar structore; slightly
X bard; common roots; medium acid; abrupt, smooth
boundary. B
B211—17 to 1B inches, grayish-browi (10YR 5/2) ciay; many,
: , distinet, dark ,euu&.:. -brown (10TR 4/4)
mottles; weak to moderate, fine and medium, apgular
blocky. structure; very firm; fhin patchy e¢lay films
on verfical faces and along root cliannels; very firm;
few roota: strongly acld; clear, smooth bomdng

B22t—18 to 19 inches, graylsh-hrown (10TR &/2) y:
many, medium, distinet, brown -(10YR 4/8) mot-
tles; weak, medinm, prismatie structure parting to
weak, fine and medium, subangular blocky: very
firm ; thin patchy clay films on all faces and along
root channels; few rooiw; slightly acld:; gradual,

" wavy boundary.

B2Bt—10 to 24 inches, dark grayish-rown (10YR 4/2) clay:
many, fine, distinct, dark yollowish-brown (10YR
4/4) motties; weak, medinm, prismatie »m;e
parting to weak, fine ind medium, anguiar H
very firm: thin patchy clay fitins on ali faces and
along .root channels; few roots; mildly alkaline:

- ab%pt, wavy boundary. .

B3--24 to 80 inches, dark graylsh-brown (10TR 4/2) clay:
many, fine, faint, dark yellowish-brown (10YR 4/4)
mottles; very weak, médium. p te -structure
greding to masstve; very frm; few roots ; thin con-
tinuous clay fllmy along root channels and-on verti-
cal faces; moderately gikaline; calcareous § gradual,

wnv; boundary. o

C—80 to 47 inches, darkgray (10YR 4/1) clay: manv
medium, distinct, dark yellowlsh-brown (10¥YR 4/4)
mottles; massive; extremely firm; moderately alka-
line; caleareouns. .

General Nature of the County
* This section provides general information about the

county. I¢ discusses history, climate and geology. It also
gives facts about transportation and farming.

g

History

Putnam County was created and named for General
Rufus Putnam in 1820. but it was not officially organized
until 1884. 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, 18 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
solls has continued to the present and now includes some
of the remaining woodland. The drained areas are used
mo:;la% for crops, and a large part of the county is cul-
tivated.

Climate *

Although Pandora is located in the southeastern part
of Putnam County, the weather data given in tables 10
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 Erie 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 humidy 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 temperatures. Average
extreme annual ‘emperatures given in table 10 differ
from those in any month because the annual extremes
in temperature do not occur in the same month each year.

Precipitation in Putnam County varies widely from
year to year, but it normally is abundant and well dis-

ip. by Mamvin E, Mnixe, climatologist for Ohio, National
Weather Bervice, U.8. 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, 8.1, 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, ectively.
Sums of the values of the 12 one-year-in-10 columns in
table 10 do not equal the annual values, because all dry
and wet months do not occur in the same year. During
any year, 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 ﬁeﬁl
operations and may cause soil loss because they occur dur-
% the time of year when vegetative cover is most nearly

acking.

Soil moisture (%oes through a seasonsal 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 Au&.lst,
and rainfall is almost always insufficient to meet those
needs, the drying of all soils is progressive.

A drought mey occur when evaporation greatly exceeds
precipitation for long periods. During 1929-68, extended
periods of moderate to extreme drought in the nor¢h-
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 (October 1962-July 1965).

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 dadl; dail; highest lowest, Average days with

maximum | minimum total Average 1 inch

Less More snowfall | or more

than— than— of snow

°F. °F, °F. °F. In. In. In. In.

January_ _ ____________._._. 34 18 55 —14 2. 74 0. 88 5. 06 7.3 3
February_ . __ oo 37 20 58 -0 2.51 1,01 4 31 6.8 2
b 45 27 68 7 3.09 1. 30 5. 22 7.2 2
April __________ . ______ 80 38 80 21 3. 70 1. 83 5. 89 17 1
3 SOV, 72 48 87 32 3.06 1. 49 4, 89 0 0
June. ... 82 57 93 42 3.22 1. 66 5.01 0 V]
July. oL 84 81 93 48 3. 50 2. 22 4, 89 0 0
August___ . _________._._. 83 68 93 43 2. 49 1. 01 4 27 0 0
September. . __ ... .__ 7 52 92 32 2. 62 .93 4, 69 0 |
Oectober..._______ ... ____. 66 41 83 23 2. 46 .48 5. 00 0 0
November____ ... ________ 50 32 69 13 2. 67 116 4 43 4,1 2
December____._ .. __________ a7 21 ] —1 2. 20 .80 391 7.6 2
Year . . . _. 60 39 96 —8 34.25 25. 85 43, 50 34.7 12
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Tasue 11.—Probabilities of last freezing lemperatures in spring and first in fall
' (Based on data for the period 1950-86)

" Dates for given probability and temperature
Probability - given probability and tempers
16° ¥, orlower | 20° F. or lower | 34° F., or lower | 28° F. or lower | 32° F. orlower
PHIRE: ar in 10 later than. March8l | April13 April 18 May 1 May 23
2 years in 10 later than..----------..........| March 27 | April 9 April 15 Apri 27 May 17
Byearsin 10 laterthan_ .. ... .. ... March 16 P ] April 8 April 19 May 5
Fall: . :
1yearin 10eartierthan_______._________.__... November 15 | Qctober 20 October 17 October 3 tem
2 yearsin 10 earlierthan  _____________________ November 19 | October 26 October 21 October 7 &gum‘ﬁ:; ;g
5 yearsin 10earerthan. . ... __.___.____ November 27 | November @ | October 30 October 15 Beptember 28
Generally, humidity rises and falls inversely with the the Monroe Formation in all the except the north-

daily temperature and is lowest in summer and higll)loest
in winter. For the year, relative humidity averages about
80 percent at 1 a.m. and 7 a.m., 60 percent at 1 p.m., and
70 percent at 7 pm. Dnri.nmfnmer afternoons the rela-
tive humidity often ranges 50 to 60 percent. Cloudi-
ness is greatest in winter and least in summer. This sea-
sonal variation is most clearly illustrated by the percent-
ageofsoaiblemmahine,w ch is about 70 percent in
July and 35 percent in December and January. Damaging
winds of 33 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 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
%Lmer receded from this area about 15,000 years ago (5).

or a time the glaciar remained stationary near the
northern border of Ohio. The ice then acted asa dam, and
the melt waters formed shallow, large lakes that remained
for extended periods, until the present outlet to Lake
Erie was lished.

Most of Putnam County was affected by at least two
glacial lakes. Lake Maumee, having several stages and
& high elevation of 800 feet above sea level, covered all
of the county exoe%:he 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 sandy 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 alo Coc:zmlzgad Y in the vicinity of Belmore.
The lake-laid sediment is underlain by glacial till that

has been reworked to varying degrees by water.
The bedrock underlying the glacial till is limestone of

west corner, where it iz underlain by

vonian limestone
and shale. The depth to bedrock ranges from 2 feet or

leas 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
, which was completed in 1843. This canal was o

erated until the turn of the century but was profitable
only until the railroads were built. ﬁoat of the railroads
were built between 1850 and 1900. Operating today and
serving & 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 811,040 acres. In
1964, according to the U.S. Census of Agriculture, 294,286
acres was in farms. For more than a decade, the number
of farms has been decreashnﬁ:.;d the size of the average
farm has been in ing. y 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
raising of livestock and an increase in production of cash-
grain crops; Farms havgig many acres of cash-grain crops
ﬁznemlly can be opera b%;me or two workers, because

avy power equipment can be used on nearly all the soils,

Since 1959 the number of acres in cropland 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,
cats, 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:
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Kind of lvestock: Number
O ne
Sheep and lambe - 678
Chickens 8571, 804
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Glossary

Aeration, soil. The exchange of air in the sofl with air from the
atmosphere. The air in a well-aerated soil is aimilar to that
in the wtmosphere, but that In a poorly aerated soil is con-
oiderablyhigherlnmrbon and lower in oxygen.

Acidity.

Allnﬂum.ﬂoﬂmberlnl.uuchuund.mt,ormy that has been
d ted on land by streama,

A e water capacity (also termed available molsture capacity).
The capacity of solls to hold water available for use by most
plants. It is commonly defined as the difference between the
amount of soll water at field capacity and the amount at wilt-
ing point. It 18 commonly expressed as inches of water per
inch of soil. In this survey available water capacity is rated
as follows for & root sone restricted at a depth of 80 inches:
very low, less than 8 inches of water; low, 8 to 6 inches;

Calcareous soil. A soil containing enough caleium enrbonate {often
with magnesium carbonate) to effervesce (fizz) visibly when
treated with cold, dilute hydrochloric acid.

111

Clay. As a pofl separate, the mineral sofl particles less than 0.002
millimeter in diameter. As a soll textural class, soil material
that fs 40 percent or more clay, lmthmﬁpereentland,m
less than 40 percent silt.

Cllyllll. Ath!nemﬂnxofdayonthesurheeotauoﬂwte.

jynonyms : clay eoat, clay skin,

Conerotiou.ﬂ

cretlot:slsdugio:ethntotthemmnﬁngMMﬁmM

bonate an oxide are examples mterlnlemnmonly
found in concretions.

Connhtmmuﬂmmelotthewnudthemmthwhl&l
lump can be erushed ytheﬂnsors. used to
describe consistence a

Loose.—Noncoherent when dry or moist does not hold together

in a mass.
Frioble—When easily under gentle pressure be-

moist, crushes
tv{ommumbmdtorenngerandmbepmadtmtherlnto
A amp.
Firm—When m

can be pressed into a lump; will form a “wire” when rolled
between thumb and forefinger.
S ateh, patwhat ol gl svatt: tathar A o ot
SOMEW, ra to
from other material.
Hard—When dry, moderately resistant to pressure; can be
broken with difficulty between thumb and toreﬂnm
Bofi.—When dry, breaks into powder or individual grains under
very slight pressure.
Osmented—Hard and brittle; little affocted by moistening.
Drainage class (natural). Refers to the conditions of frequency
and duration of periods of sataration or partizl saturation
thateﬂmdduﬂngthadevelopmentottheMLuoppomdto
altered drainage, which ia commonly the result of artifidlal

recognised.

only very porous and rapidly

* permeable and have a low wnter-holdln; capacity.

Somewhat excesrively drained solls are also verypermeableand

: 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 solls commonly have a slowly permeable
layer in or immediately beneath the molum. They have uni-
form color in the A and upper B horizons and have mottling
in the lower B and the ¢ horizons.

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

Poorily drained noils are wet for long periods and are light gray
and generally mottled from the surface dewnward, although
mottling may be absent or nearly so In some soils,

Very poorly drained poils are wet nearly all the time. They have
a dark-gray or black surface layer and are gray or light
gray, wlthorwlthoutmommg,inthedeeperpnrtadm

Floodphln.Nenrlylevellnnd,eonuiuﬂns streumsedlment,that
* borders a stream. It is subject to flooding nnless protected

artificially,

Glncial lake (geology). An anclent lake, now dry or almost dry,
formed by a glacier. A glacial lake haa fine debria on its floor
that was deposited by melt water.

Glacial till (geology) Unassorted, nonstratified glacial drift con-
nisting of clay, silt, sand, and botlders transported and de-
posited by glacial ice.

HoﬁmnoiLAhyero!noiLappmﬂmbelypamUeltothemmce.
tlmt has distinet characteristics produced by soll-forming

rocesses. These are the major horizons:
Ohorim—’rhela.yerotorgmicmttermthenr!nceotl
minersl soil, This layer coneists of decaying plant residues.
A horizon--The mineral horizon at the surface or just below an
O horiron. This horizon ia the one in which living organiams
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 sesquioxides (iron and aluminum oxides).
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; | B horizons are usually called the solum,

;rmmlrnuuuehanhoﬂmtheAhorlmnalm
um.

€ horizon.—The weathered rock material immediately beneath

beneath the soil, The rock usually
underlies a O horizon but may be immediately beneath an

A or B horizon,
e depontion of Suaondo maverian, 8 fotl hortson th
on ma o ma
movedtmmthehorlmnbova.&mepmuthe?:i
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& notation of 10YR 6/4 is a color with a hue of 10YR, a value
of 6, and a chroma of 4, .

¢ 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 from the more
stable forms that are past the stages

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

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

Permeability. The quality that enables the soll to transmit water
or air. Ternmis used to deacribe permeability are as follows:
very slow, slow, moderately siow, moderate, moderately rapid,

rapid, and very

Profile, soil. A vertical section of the sofl through all its horlgons
and extending into the parent material,

Reaction. soil. The degree of acidity or alkalinity of a soll, ex-
Mmpnmum&mﬂmtmwpﬂ’mlspredsely
neatral in resction because it 18 neither acid nor alkeiine. An
lﬁd.or"-ou.”aoﬂummtnmuwdmeﬂon;m
alhﬂnqsoﬂlsonethathalkﬂlnelnmcﬂon.lnwards,the
degrees of acidity or alkalinity are expressed thus:

% U.5. GOVERNMINT PRINTING OFFICE 1974 _587-136/20

S0IL SURVEY

pH Y g

Extremely seld___ Below4S Neutra) ._.________ 60t0 78

Very strongly acld. 45t05.0 Mildly alkaline______ T4t0 78

Strongly acid...__ 5.1to58 Moderately alkaline. 79to84

Medlum acid-.___ B5.6to6.0 —emm 855090

Slightly acid..... 61to8S5 Very strongly -

R | . J 9.1 and
higher

dﬂy.

Solum. The upper part of a soll profile, above the parent material,
in which the processes of soil formation are active, The solum
in mature solt includes the A and B horixons. Generally, the

confined
Stratified. Composed, or armanged in strata, or layers, such as
stratified alluvinm. ‘The term is confined to the geological
material. Layers in solls that result from the proeesses 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 unilke those of an
equal mass of unaggregated primary sofl particles. The prin-

|
|
%
_E
I

claypans and pans).

Subsoll. Technically, the B horizon ; roughly, the part of the solum
below plow depth,

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

Surface svil. The soll ordinarily moved in tillage, or its equivalent
in uncoiltivated soll, about § to 8 inches in thickness, The
plowed layer.

Terrace (geological). An old alluvial plain, ordinarily flat or undn-
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 ses and are generally wide.

Texture, soil. The relative proportions of sand, siit, and clay
particles in a mass of soil. The basic textural classes, in order
‘of increasing proportion of fine particles, are sand, loomy sand,
sandy loam, loam, silt loom, silt, sendy olay loam, cloy loam,
siity cloy loam, sandy clay, silty cloy, and clay. sand,
loamy sand, and san

b, [
'l‘iltll,logle.'.l‘heeondltlonotthesoillnrehtionmthegmwthot
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nonaggregated,

Topsoil. A presumed fertile soil or soil material, or one that re-
sponds to fertilization, ordinarily rich in organie matter, used
to topdresa roadbanks, lawns, and gardens.

Variant, soil. A soll having properties sufficiently different from
those of other known soils to suggest establishing a new sofl
series, but a soll 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 underlylng rock ma-
terial that is wholly saturated with water. In some places an
upper, or perched, water table may be separated from & lower
one by a dry sone.





