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Major fieldwork for this soil survey was done in the period 1953-61. Soil names and

descriptions were approved in 1967. Unless otherwise indicated, statements in the publi-

cation refer to conditions in the county in 1961. This survey was made cooperatively by

the Soil Conservation Service and the Purdue Agricultural Experiment Station; it is

part of the technical assistance furnished ]t)o tthe Allen County Soil and Water Conservation
istrict.

HOW TO USE THIS SOIL SURVEY

HIS SOIL SURVEY contains infor-

mation that can be applied in managing
farms and woodlands; in selecting sites for
roads, ponds, buildings, and other struc-
tures; and in appraising the suitability of
tracts of land for agriculture, industry,
and recreation.

Locating Soils

All of the soils of Allen County are
shown on the detailed map at the back of
this survey. This map consists of many
sheets that are made from aerial photo-
graphs. Each sheet is numbered to corre-
spond with numbers shown on the Index to
Map Sheets.

On each sheet of the detailed map, soil
areas are outlined and are identified by
symbol. 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 the survey.
It lists all of the soils of the county in
alphabetic order by map symbol. It shows
the capability unit, woodland group, and
shrub suitability group each soil is 1n and
the pages where the soils and capability
units are described.

Individual colored maps showing the
relative suitability or limitations of soils
for many specific purposes other than

cultivated crops and woodland can be
developed by using the soil map and infor-
mation in the text. Translucent material
can be used as an overlay over the soil map
and colored to show soils that have the
same limitation or suitability. For ex-
ample, soils that have a slight limitation
for a given use can be colored green, those
with a moderate limitation can be colored
yellow, and those with a severe limitation
can be colored red.

Farmers and those who work with farm-
ers can learn about use and management
of the soils in the soil descriptions and in
the sections “Management by Capability
Units,” “Woodland,” and “Wildlife.”

Foresters and others can refer to the sec-
tion “Woodland,” where the soils of the
county are grouped according to their suit-
ability for trees.

Game managers and sportsmen can find
information of interest in the section
“Wildlife.”

Engineers and builders will find under
“Engineering Uses of the Soils,” tables
that give engineering descriptions of the
soils 1n the county and that name soil fea-
tures that affect engineering practices and
structures.

Suientists and others can read about how
the soils were formed and how they are
classified in the section “Formation and
Classification of the Soils.”

Neowcomers in Allen County may be
especially interested in the section “Gen-
eral Soil Map,” where broad patterns of
soils are described. They may also be inter-
ested in the section “Additional Facts
About the County.”

Cover Picture

Some cropland and some woodland in Allen County have
been diverted to superhighways and residential develop-
ments. The soils are Morley and Blount.
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LLEN COUNTY is in the northeastern part of
Indiana (fig. 1). It has a land aren of 429,440 acres.

Fort Wayne is the county seat.
In 1960 about 323,000 acres were farmed. Of this, about
234,000 acres were cropped. Corn, soybeans, and wheat are
the most important crops. Much of the area has poor
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Figure 1.—Location of Allen County in Indiana.

natural drainage and needs extensive systems of artificial
drainage. Centered around Fort Wayne is much diversified
industry, which provides stable employment for a large
number of people.

How This Survey Was Made

Soil scientists made this survey to learn what kinds of
soils are in Allen County, where they are located, and
how they can be used. They went into the county knowing
they were likely to find many soils they had already seen,
and perhaps some they had not. As they traveled over the
county, they observed steepness, length, and shape of
slopes; size and speed of streams; kinds of native plants
or crops; and many facts about the soils. They dug or
bored 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 roots of plants.

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, uniform
procedures. To use this survey cfficiently, it is necessary to
know the kinds of groupings most used in a local soil
classification.

Soils that have profiles almost alike make up a soil series.
Except for different texture in the surface layer, the major
horizons of all the soils of one series are similar in thick-
ness, 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. Morley and Blount, 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 nat-
ural, undisturbed landscape. Soils of one series can differ
somewhat in texture of the surface soil and in slope, stoni-
ness, or some other characteristic that aflects use of the
soils by man.

Many soil series contain soils that differ in the texture
of their surface layer. According to such differences in
texture, separations called soil types are made. Within a
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2 SOIL SURVEY

series, all the soils having a surface layer of the same tex-
ture belong to one soil type. Blount silt loam and Blount
loam are two soil types in the Blount series. The difference
in the texture of their surface layersis apparent from their
names.

Some soil types vary so much in slope, degree of erosion,
number and size of stones, or some other feature aftecting
their use that practical suggestions about their manage-
nient could not be made it they were shown on the soil map
as one unit. Such soil types are divided into soil phases.
The name of a soil phase indicates a feature that affects
management. For example, Blount silt, loam, 2 to 6 per-
cent slopes, is one of three phases of Blount silt loam, a
soil type that has a slope range of 0 to 6 percent.

Adfter a guide for clagsifying and naming the soils had
heen worked out, the soil scientists drew the boundaries of
the individual soils on aerial photographs. These photo-
graphs show woodlands, bnildings, field borders, trees, and
other details that greatly help in drawing houndaries ac-
enrately. The soil map in the back of this publication was
prepared from the aerial photographs.

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

In preparing some detailed maps, the soil scientists have
a problem of delineating areas where different kinds of
soils are so intricately mixed, or occur in snch small indi-
vidual tracts, that it is not practical to show them sepa-
rately on the map. They show such a mixture of soils as
onc mapping unit and call it a soil complex. Ordinarily, a
soil complex is named for the major kinds of soil in it, for
example Mermill complex.

Also, most surveys include areas in which the soil ma-
terial is so rocky, so shallow, or so frequently worked by
wind and water that it cannot be classified by soil series.
These areas are shown on the soil map like other mapping
units but are given descriptive names, such as Gravel pits
or Made land, and are called land types.

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

But only part of a soil survey is done when the soils have
been named, described, and delineated on the map, and the
laboratory data and yield data have been assembled. The
mass of detailed information then needs to be organized
in such a way as to be veadily useful to different, groups of
veaders, among them farmers, ranchers, managers of wood-
land, engineers, and homeowners. Grouping soils that ave
similar in suitability for each specified use is the method
of organization commonly used in the soil survey. On the
basis of the yield and practice tables and other data, the
soil scientists set up trial groups. They test these groups by

further study and by consultation with farmers, agron-
omists, engineers, and others. Then, the scientists adjust
the groups according to the results of their studies and
consultation. Thus, the groups that are finally evolved
reflect up-to-date knowledge of the soils and their behavior
under present methods of use and management.

General Soil Map

The general soil map at the back of this publication
shows, in color, the soil associations in Allen County. A soil
association is a landscape that has a distinetive propor-
tional pattern of soils. It normally consists of one or more
major sotls 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 o different pattern.

A map showing soil associations is useful to people who
want a general idea of the soils in a county, who want to
compare different parts of a connty, or who want to know
the location of large tracts that are suitable for a certain
kind of farming or other Tand use. Such a map is not suit-
able for planning the management of a farm or field,
becanuse the soils in any one association ordinarily differ in
slope, depth, texturve, drainage, and other characteristics
that affect management.

The eight soil associations in Allen County are deseribed
in this section. More detailed information about the indi-
vidual soils in each association can be obtained by studying
the detailed map and by reading the section “Descriptions
of the Soils.”

1. FEel-Martinsville-Genesee association

Deep, well drained and moderately well drained, nearly
level to moderately sloping, medivm-textured and mod-
crately fine textured soils on Dottom lands and stream
terraces

This association consists of narrow bottom lands and
fairly wide stream terraces. Eel and Genesee soils are on
the bottom lands, and Martinsville soils are on the stream
terraces (fig. 2). el soils make up about 45 percent of the
acreage, Martinsville soils about 45 percent, and Genesee
soils about, 10 percent. The association occupies about 4
percent of the connty.

el soils are mearly level and are moderately well
drained. They have a surface layer of dark grayish-brown
leam or silt loam, underlain mostly by dark yellowish-
brown, mottled silty clay loam.

Martinsville soils are nearly level to moderately sloping
and are well drained. They have a surface layer of dark
grayish-brown and grayish-brown lToam or silt loam and a
subsoil that is mostly yellowish-brown and reddish-brown
sandy clay loam.

Grenesee soils are nearly level and arve well drained. They
have a surface layer of durk grayish-brown loam to silty
clay loam underlain by dark yellowish-brown and
yellowish-brown loam.

The soils in this association ave well suited to meadow
and to corn, soybeans, and small grain, Occasional flooding
on the Fel and Genesee soils may destroy or severely dam-
age small grain. The Martinsville soils are subject to
erosion.
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Figure 2.—DParent material and position of soils in associations 1 and 4 in the north-central part of the county.

2. Martinsville-Belmore-Fox associatlion

Deep, well-dramed, nearly level to moderately sloping,
mediuvm-tewtured and moderately coarse textured soils on
stream terraces and beach vidges

This association consists of stream terraces and beach
ridges. Martinsville and Fox soils are on the stream ter-
races, and Belmore soils are on the beach ridges. Martins-
ville soils make up about 40 percent of the acreage, Belmore
soils about 20 percent, and Fox soils abouf, 15 percent.
Small aveas of Chelsea soils, which are excessively drained,
Rensselaer soils, which are very poorly drained, and Whit-
aker soils, which are somewhat poorly drained, make nup
the remaining 25 percent. This association occupies about
3 percent of the county.

Martinsville soils are nearly level to moderately sloping.
They have a surface layer of dark grayish-brown and
grayish-brown loam or silt loam and a subsoil that is mostly
vellowish-brown and reddish-brown sandy clay loam.

Belmore soils are nearly level and gently sloping. They
have a surface layer of dark grayish-brown fine sandy
loam or loam and a subsoil that is mostly dark-brown or
strong-brown gravelly sandy clay loam, underlain by sand
and gravel stratified with lenses of silt and clay.

Fox soils are nearly level to moderately sloping. They
have a surface layer of dark grayish-brown loam over
hrown to yellowish-brown loam and a subsoil that is mostly
brown and reddish-brown gravelly ¢lay loam underlain by
sand and gravel,

The soils in this association are used for meadow and
for corn, soybeans, and small grain. Droughtiness is a
limitation in years when rainfall is poorly distributed or
below normal, and erosion is a hazard where the slope is
more than 2 percent.

3. Blount-Pewamo association

Deep, somewhat poorly draimed to very poorly drained,
nearly lewel and gendly sloping, medmvm-tewtured and
moderately fine textured soils onuplands

This association is widely distributed on the upland
areas but not on the Take Maumee Plain. Blount soils make
up about 40 percent of the acreage, and Pewamo soils about
40 percent (fig. 3). Morley and other soils make up the
remaining 20 percent. This association occupies about 26
percent of the county.

Blount soils are nearly level and gently sloping and are
somewhat poorly drained. They have a surface layer of
very dark grayish-brown and dark grayish-brown loam ox
silt Toam and a subsoil that is mostly dark-brown and dark
grayish-brown, mottled silty clay and clay.

Pewamo soils are in slight depressions and are very
poorly drained. They have a surface layer of very dark
gray silty clay loam or mucky silty clay loam and a subsoil
that is mostly dark-gray or grayish-brown, mottled silty
clay orsilty clay loam,

Tf drained, the soils in this association are used for
meadow and for corn, soybeans, and small grain. Wet-
ness is the major limitation.
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Figure 3.—Parent material and position of soils in associations 3 and 4.

4. Morley-Blount association

Deep, moderately well drained and somewhat poorly
drained, nearly level to steep, medivum-textured soils on
uplands

This association is in upland areas, mostly in the north-
ern two-thirds of the county but not on the Lake Maumee
Plain. Morley soils make up about 50 percent of the
acreage, and Blount soils about 40 percent. Small areas of
Pewamo soils and of other soils make up the remaining 10
percent. (see figures 2, 3, and 4). This association occupies
about 40 percent of the county.

Morley soils are gently sloping to steep and are moder-
ately well drained. They have a surface layer of very
dark grayish-brown and grayish-brown silt loam and a
subsoil that is mostly davk yellowish-brown and brown
clay and is mottled in the lower part.

Blount soils are nearly level and gently sloping and arve
somewhat poorly drained. They have a surface layer of
very darvk grayish-brown and dark grayish-brown loam or
silt loam and a subsoil that is mostly dark-brown or dark
grayish-brown, mottled silty clay and clay.

The more gently sloping sotls in this association are
snited to meadow crops and to corn, soybeans, and small
grain, but the strongly sloping and steep soils are kept as
permanent pasture or maintained in native vegetation,
Erosionisa hazavd, and wetness is a limitation.

5. Carlisle-Willette association

Deep, very poorly drained mucky soils in wpland
depressions

This association is in upland depressions and bogs in the
northwestern and west-central parts of the county. Carlisle

soils make up about, 65 percent of the acreage, and Willette
soils about 15 percent (fig. 4). Small areas of very poorly
drained Tenawee, Montgomery, and Pewamo soils make
up the remaining 20 percent. This association occupies
about 2 percent of the county.

Carlisle soils have a surface layer of black muck, under
which is very dark brown muck underlain by peat. Willette
soils have a surface layer of black muck, under which is
dark reddish-brown muck underlain by material that is
mostly dark grayish-brown and light brownish-gray silty
clay loam and c¢lay loam,

If drained, the soils in this association are used for
meadow crops; for corn, soybeans, and small grain; and
for mint, vegetables, and other special crops. Wetness is
the major limitation.

6. Hoytville-Nappanee association

Deep, somewhat poorly drained to very poorly drained,
nearty level, medivin-textured to fine-temtured soils on
uplands

This association is on uplands of the Lake Maumee
Plain in the east-central part of the county. It is nearly
level or slightly depressional. Hoytville soils make up
about, 70 percent of the acrcage, and Nappance soils about
20 percent (fig. 5). Small areas of Blount soils, which
are somewhat poorly drained, and Pewamo soils, which are
very poorly drained, make up the remaining 10 percent.
This association occupies about 19 percent of the county.

Hoytville soils are very poorly drained. They have a
surface layer of very dark gray silty clay and a subsoil of
dark grayish-brown, mottled silty clay.
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Nappanee soils are somewhat poorly drained. They have
a surface layer of silt loam or silty clay loam that is very
dark gray in the upper part and grayish brown in the lower
part. The subsoil is mostly grayish-brown, mottled clay.

If drained, the soils of this association are used for
meadow cmps and for corn, soybeans, and small grain.
Wetness is the major limitation.

7. Lenawee-Montgomery-Rensselaer association

Deep, very poorly drained, nearly level, medium-temtured
to fine-tewtured soils on wplands, in drainageways, and on
stream Lerraces

This association consists of upland areas, drainageways,
and stream terraces. Three areas are near New Haven, and
one area is in the valley of the Little River, which was once
a glacial sluiceway. Lenawee soils make up about 40 per-
cent of the acrea ge, Montgomery soilsabout 40 percent, and
Rensselaer soils “about 20 percent (see fig. 4). This associ-
ation ocenpies abont 3 percent of the countv

Tenawee soils have a surface layer of very dark brown
silty clay loam or mucky silty clay loam. The subsoil is
dark grayish-brown and grayish-brown, mottled silty clay
Toam. or clay loam.

Montgomery soils have a surface layer of black silty
clay or sﬂty clay loam. The subsoil is gray and dark-gray,
motiled silty clay.

Rensselaer soils have a surface layer of very dark brown
loam to silty clay loam that is mottled in the lower part.
The subsoil is mostly gray and strong-brown, mottled

sandy loam to sandy clay Toam.

If drained, the soils in this association are used for
meadow crops and for corn, soybeans, and small grain.
Wetness is the major limitation.

8. Rensselaer-Whitaker association

Deep, somewhat poorly draimed to very poorly drained,
nearly level and gently sloping, moderately coarse tew-
tured to moderately fine textured soils on uplonds end
stream terraces

This association consists of two small areas on uplands
and stream terraces. One area is southwest of New Haven,
and the other is along the northern edge of the Lake Man-
mee Plain and northeast of New Iaven. Rensselaer soils
make up about 50 percent of the acreage, and Whitaker
soils about, 35 percent. The remaining 15 percent consists of
small areas of Belmore soils, which are well draimed, and of
other soils (see fig. 5). This association occupies about 3
percent of the county.

Rensselaer soils are nearly level and are very poorly
drained. They have a surface layer of very dark brown
loam to silty clay loam or mucky silty clay loam that is
mottled in the lower part. The subsoil is mostly gray or
strong-brown, mottled sandy loam to sandy chy loam.

\Vhltnkel soils are nearly level and gently sloping and
are somewhat poorly drained. They have a surface layer
of fine sandy loam, loam, or silt loam that is dark grayish
brown in the upper part and pale brown in the lower part.
The subsoil is yellowish-brown and gray, mottled clay
Toam or silty clay loam.
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If drained, the soils in this association are used for mead-
ow crops and for corn, soybeans, and small grain. Wetness
is the major limitation.

Descriptions of the Soils

In this section the soils of Allen County are described
in detail. The procedure is to describe first the soil series
and then themapping units in that series. Thus, to get full
mformation on any one mapping unit, it is necessary to
read both the description of that unit and the descr iption
of the soil series to which. the unit belongs.

The description of the soil series includes a desor iption
of a profile that is considered representative of all the soils

of the series. If the profile of a given mapping unit differs
from this typical profile, the dilTerences ave stated in the
description of the mapping unit, unless they are apparent,
from the name of the mapping nnit. The colors described
are for moist soil, unless otherwise noted. Many of the
terms used in describing soil series and mapping units are
defined in the Glossary, and some are defined in the section
“How This Survey Was Made.”

The approximate acreage and proporticnate extent of
the soils are shown in table 1. At the back of this soil sur-
vey is the “Guide to Mapping Units,” which lists the map-
ping units in the county and shows the capability unit,
woodland group, and shrub suitability group each map-
ping unit isin.

TasLe 1.—Approximate acreage and proportionate extent of the soils
1 . }

Soil Area Extent Soil Arca [Extent
Aeres Percent Acres Prereent
Belmore fine sandy loam, 2 1o 6 pereent slopes_ - _ 106 O Chelsen fine sand, 6 to 12 percent slopes- .. __ 251 L
Belmore loam, 0 to 2 pereent slopes_ . _______ 427 0. 1|] Chelsen finc sand, 12 to 18 percent slopes______ 97 Q]
Belmore lomn, 2 to 6 percent slopes__.________ 871 . 2 || Croshy loam, 0 to 2 pereent slopes_._____ . ____ 601 1
Berrien loamy fine sand, moderately fine sub- Crosbhy silt loam, 0 to 2 percent slopes_ - _____ 2, 821 .7
stratum, 0 to 2 pereent slopes_ . ________ 187 ©) Crosby silt loam, 2 to 6 percent slopes_ - _____ 247 N
Blount loam, 0 to 2 pereent slopes. .- ____ 425 . 1{| Crosby silt loam, 2 to 6 percent slopes, moder-
Blount silt loam, 0 to 2 pereent slopes___._.___ 113, 627 26. 4 ately eroded____ _______________.________._ 201 O]
Blount silt loam, 2 to 6 percent slopes___. . ___ 4, 041 .91 Del Rey silt loam . oo ____________ 2, 026 .5
Blount silt loam, 2 to 6 pereent slopes, mod- Bel loam_ oo ___ 457 1
srately eroded . __________ 11, 371 2.6 | Eelsilt loam_ . _______________ . __..__ 6, 605 . 5
Bono mucky silty elay_ - . ______ 285 . 1'|] Foxloam, 0 to 2 pereent slopes_______________ 433 o
Bono silty elay_ .- _.__. 1, 367 .3 |l Fox loam, 2 to 6 pereent slopes.. - . __.__ 211 "
Borrow pits_ . .. _____ 100 0] Fox loam, 6 to 12 percent slopes, moderately
Brookston silt loam_______ . _______________ 222 [©) ceroded_ _ _ __ _ _ o ____ 197 Q)
Brookston silty elay loam - _ . _.___________ 284 1| Genesee loam oo __________ 792 .2
Carlisle muek- .. oo ____________ 6, 165 1.4 || Genesee silt loam___________________________ 1, 092 3
Chelsea fine sand, 2 to 6 percent slopes________ 431 .11t Genesee silty elay loam_ __ __________________ 306 1

See footnote at end of table.
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TasLE 1.—Approzimate acreage and proportionate extent of the sotls—Continued

Soil Area ixtent Soil Area | Extent
Acres Percent Acres Percent
Cienescee fine sandy loam, sandy variant_____ .. 266 0. 1 || Morley soils, 18 to 25 pereent slopes, severely
vilford fine sandy loam_ _ .. ___o..__ 203 O] eroded . _ . 376 0.1
Gravel pits_ e 155 o Nappance silt loam_ - - ... 7, 002 1.6
Haskins loam, 0 to 2 pereent slopes._ .. 5, 126 1. 21| Nappance silty clay loam_ .. ___ 8, 006 1.9
Haskins loam, 2 to 6 pereent slopes_. .-~ 1, 152 .3 || Oshtemo fine sandy loam, loamy substratum, ’
Hoytville silty elay oo oo 58, 439 13. 6 0t0 2 pereent s1OPeS.- - - o oo oo 729 .2
Lenawee maeky silty elay loam_ - oo ...~ 302 .1 || Oshtemo fine sandy loam, loamy substratum,
Lenawee silty elay loam Lo .. 12, 914 3.0 2 0 6 pereent slopes_ oo ___ 800 2
Linwood muck_ _ oo 135 O] Oshtemo fine sandy loam, loamy substratum,
Made Iand_ - 162 0 6 1o 12 percent slopes, moderately eroded- -~ 272 .
Martinsville loam, 0 to 2 pereent slopes. .- 1, 110 . 3|l Oshtemo sandy loam; 0 to 2 percent slopes. - — - 627 .
Martinsville loam, 2 to 6 pereent slopes_ -~ 3, 451 .8 || Oshtemo sandy loam, 2 to 6 pereent slopes_ .- - 735 .2
Martinsville loam, 2 to 6 percent slopes, mod- Pewamo mucky silty elay loamo. . _________ 582 .1
erately eroded. oo 1, 585 4 || Pewamo silty clay loam____ . ___ . ________ 66, 568 15. 5
Martinsville loam, 6 to 12 pereent slopes, mod- Plainfield fine sand, moderately fine substra-
erately eroded - . __. 480 .1 tium, 2 to 6 percent slopes_ ..o 376
Martinsville toam, gravelly substratum, 0 to 2 Plainficld fine sand, moderately fine substratum,
pereent slopes_ oo oo 1, 048 .2 6 to 12 pereent slopes_ oo oo 136 O]
Martinsville loam, gravelly substratum, 2 to 6 Rawson fine sandy loam, 2 to 6 percent slopes- - 241 1
pereent slopes. o e oo _--_- 604 . 1 {| Rawson loam, 0 to 2 pereent slopes- - - -___ 179 m
Martinsville silt loam, 0 to 2 pereent slopes-.--- 2, 034 -5 || Rawsonloam, 2 to 6 percent slopes, moderately
Martinsville soils, 6 o 12 pereent slopes, sc- eroded o e 2,110 5
verely eroded L --- 236 C1 || Rawson loam, 6 to 12 pereent slopes, moder-
Mermill complex_ - 786 L2 atelv eroded _ __ o= 377 1
Miami loam, 2 Lo 6 percent slopes, moderately Rensselaer 10am - . o o e 1, 822 .4
eroded _ _ . - 797 .2 |l Renssclacr mueky silty elay loam__ .- 208 M
Miami silt loam, 6 to 12 percent slopes, mod- Rensselaer silt loam_ .o .- 725 .2
erately eroded_ L. 260 . 1] Rensselaer silty elay loam_ oo _____ 8§, 640 2.0
Miami soils, 6 to 12 percent slopes, severely 8. Clair silt loam, 2 to 6 percent slopes. - 221 .1
eroded - _ e 119 O St. Clair silty clay loam, 2 to 6 pereent slopes,
Montgomery silty elay_ o 418 1 moderately eroded._ .- 352 .1
Montgomery silty elay loam___ ... _________ 1, 125 -5l 8t. Clair silty clay loam, 6 to 12 percent slopes,
Morley silt loam, 2 1o 6 pereent slopes_ -~ 3, 872 .9 moderately eroded. oo _.--_ 243 .1
Morley silt loam, 2 to 6 pereent slopes, mod- Shoals silty clay loam.________ -~ 3, 300 .8
erately eroded. ... 30, 719 0.2\ Tawas muek_ - e 403 .1
Morley silt loam, 6 to 12 percent slopes_ o ____ 1, 321 C3 || Wallkill silt doam_ - oo 307 .1
Morley silt loam, 6 to 12 percent slopes, mod- Wallkill silty elay loam_ oo 300 .1
erately eroded . .________ 8, 205 1.9 (| Washtenaw silt loam oo oo 1, 937 .5
Morley silt loam, 12 to 18 pereent slopes, mod- Woestland loam_ .o - 236 .1
erately evoded. o _______.__- 584 1 || Westland silty elay loamo oo~ 170 Q]
Morley silt loam, 18 10 25 percent slopes, mod- Whitaker fine sandy loam, 0 to 2 pereent slopes. 666 2
erately eroded. . ___ 735 .2 || Whitaker loam, 0 to 2 pereent slopes. .-~ 2, 060 5
Morley soils, 2 to 6 percent slopes, scevercly Whitaker loam, 2 to 6 percent slopes- ... 315 .1
eroded - L L 1,773 .4 || Whitaker silt, loam, 0 to 2 percent slopes. - - —-- 3, 988 .9
Morley soils, 6 to 12 pereent slopes, scvercly Willebte muek oo o e 1,222 .3
eroded _ __ ... 6, 467 1.5 Water (morc than 40 acres) ..o --——--- 640 .1
Morley soils, 12 to 18 percent slopes, severely
eroded - o - o e 740 .2 Total o - 429, 440 100. 0

I Less than 0.05 percent.

Belmore Series

The Belmore series consists of deep, well-drained, nearly
level and gently sloping soils. These soils are on beach
ridges east of New Iaven.

Belmore soils have a 9-inch surface layer of dark grayish-
brown, friable loam. The subsoil is brown and is friable to
slightly firm heavy loam in the uppermost, 6 inches, firm
gravelly sandy clay loam in the middle 29 inches, and fri-
able fine sandy loam in the lowermost 4 inches. The under-
lying material is ecalearcous sand and gravel in which there
are strata of silt and clay.

Although @2@% these soils are suited to the com-
monly grown crops. Crops respond well to fertilizer.

Profile of a Belmore loam. in a cultivated field in the
NW1 NW1,SE1 sec. 14, T. 30 N., R. 14 E.

2 Gt 2 G2

Ap—O0 to O inches, dark grayish-brown (10YR 4/2) loam; mod-
erate, mediun, granular structnre ; friable when moist;
medium acid ; abrupt. smooth boundary.

B1—9 to 15 inches, dark vellowish-hrewn (10YR 4/4) heavy
loam; weak, medium to coarse, subangular blocky
structure ; friable or slightly firm when moist ; medium
acid ; clear, smooth boundary.

B21t—15 to 35 inches, dark-brown to hrown (7.5YR 4/4) grav-
elly sandy clay loam: moderate, medimm, subangular
blocky structnre: few clay films on ped faces; firm
when moist; medinm acid; clear, wavy honndary.

B22t—35 to 44 inches, strong-brown (7.5YR 5/6) gravelly
sandy clay loam; moderate, medium to coarse, sub-
angnlar blocky structure; firm when moist; medium
acid; very dark grayish-brown (10¥R 3/2) organic
films on many ped faces; clear, wavy boundary.

B3—44 to 48 inches, hrown (10YR 5/3) light fine sandy loamn;
weak. medium, subangular hocky structure; friable
when moist; slightly acid to neutral; abrupt, wavy
boundary.
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C—48 to 60 inches, dark-brown to brown (10X R 4/3-5/3) sandy
and gravelly material, weakly stratified with silt and
clay and containing some shale; very friable when
moist ; caleareous.

The Ap horizon ranges from loam to fine sandy loam in tex-
ture and from dark brown to very dark grayish brown in color.
The depth to the C horizon ranges from 25 to more than 60
inches. The degree of stratification and the texture in the
O horizon varvy widely,

Belmore fine sandy loam, 2 to 6 percent slopes (BeB).—
Included with this soil in mapping were small areas where
the slope is less than 2 percent or move than 6 percent and
some small aveas of a moderately eroded soil.

The erosion hazard and droughtiness are the main limi-
tations. (Capability unit ITTe-13; woodland group 1)

Belmore loam, 0 to 2 percent slopes (BhA).—Included
with this soil in mapping were small areas of silt loamn.

Even though droughtiness is a major limitation, this
Belmore soil 1s well suited to corn, soybeans, wheat, and
hay crops in years when rainfall is normal or above nor-
mal. These crops respond well to fertilizer. (Capability
unit, ITs-1; woodland group 1)

Belmore loam, 2 to 6 percent slopes (BhB).—Included
with this soil in mapping were a few spots of silt loam and
small areas of a very dark brown soil that is neutral in re-
action thronghout the profile.

Iiven though it is erodible and dronghty, this Belmore
soil is well suited to early truck crops, corn, wheat, and soy-
beans. These crops respond well to fertilizer. (Capability
unit ITe—9; woodland group 1)

Berrien Series*

The Berrien series consists of deep, moderately well
drained, nearly level soils. These soils are east of New
Haven and in the valley of the Little River. The native
vegetation was hardwood trecs. )

Berrien soils have an 18-inch surface layer of very fri-
able, strongly acid loamy fine sand that 1s dark grayish
brown in the uppermost 8 inches and brown below a depth
of 8 inches. The 44-inch underlying layer is loose, pale-
brown, strongly acid loamy fine sand mottled with yel-
lowish brown. Beneath this is light-gray, firm, calcareous
silty clay loam mottled with yellowish brown.

These soils are too droughty for most crops grown in this
county, but they are suited to vegetables and to some spe-
cial crops, These crops respond well to lime and fertilizer.

Profile of a Bervien loamy fine sand in a cultivated
field inthe SW14,NW1/ sec. 11, T.30 N,,R. 13 E.

Ap—0 to 8 inches, dark grayish-brown (10YR 4/2) loamy fine
sand: weak, fine, granular structure; very friable
when moist : strongly acid ; abrupt, smoeoth boundary.

A2—8 to 18 inches, brown (10YR 5/3) loamy fine sand; single
grain: very friable when moist; strongly acid; clear,
smooth boundary,

C1—18 to 62 inches, pale-brown (10YR 6/3) loamy fine sand;
comanon, medinm, distinet mottles of yellowish brown
(10YR 5/4) in the uppermost, 4 inches: progressively
larger and more numerous nottles, including some of
light brownish gray (10YR 6/2), as depth increases;
single grain; loose when moist ; strongly acid in upper
part grading to medium acid in lower part; abrupt,
wavy boundary.

tAfter completion of this soil survey, the Berrien soil series
was made inactive. Soils named as the Berrien series in this county
will be named as the Brems series in later surveys.

11C2—62 to 72 inches, light-gray (10YR 6/1) silty clay loam;

common, coarse, distinct mottles of yellowish brown

(10XYR 5/8); massive; firm when moist; caleareous.

Mottling occurs at depths between 16 and 86 inches. The TIC2

horizon is at a depth of 42 to 70 inches and ranges from heavy
loam to clay in texture.

Berrien loamy fine sand, moderately fine substratum,
0 to 2 percent slopes (BkA)—Inclnded with this soil in
mapping were small areas that have slopes of more than 2
percent and small areas of a soil that has a texture of sandy
loam throughout the profile.

Droughtiness is the major limitation. Irrigated areas are
well suited to vegetables, berries and other small fruits,
melons, and other special crops. These crops respond well
to lime and fertilizer. Other crops commonly grown in the
county are not suitable. (Capability unit IVs-1; wood-
land group 6)

Blount Series

The Blount series consists of deep, somewhat poorly
drained, nearly level and gently sloping soils. These soils
occur on upland till plains throughout the county. The na-
tive vegetation was hardwood forest.

Blount soils have a 9-inch surface layer of very dark
grayish-brown or dark grayish-brown, friable silf loam.
‘I'he uppermost 4 inches of the subsoil consists of grayish-
brown, friable silty clay loam mottled with dark yellow-
ish brown; the middle 5 inches, of dark-brown and yellow-
ish-brown, firm silty clay mottled with grayish brown;
and the lowermost 9 inches, of dark grayish-brown or
brown, very firm clay mottled with dark yellowish brown.
The underlying material is dark grayish-brown, firm, cal-
careous silty clay Toam mottled with dark yellowish brown.

Wetness is the major limitation. Drained areas are well
suited to the commonly grown crops. Crops respond well
to lime and fertilizer.

Profile of a Blount silt loam in a cultivated field 235 feet
south and 205 feet east of the northwest corner of the N121/4
sec. 20, T.29 N, R. 14 &,

Ap—0 to 9 inches, very dark grayish-brown (10YR 3/2) or
dark grayish-brown (10YR 4/2) silt loam; weak, me-
dinm, granular structure : friable when moist ; slightly
acid; clear, smooth houndary.

B1t—9 to 18 inches, grayish-hrown (10YR 5/2) silty clay loam ;
few, medium, faint mottles of dark yellowish hrown
(10YR 4/4) ; moderate, fine, subangnlar blocky strue-
ture: friable or firm when moist; thin'clay filus on
few ped faces; very strongly acid ; ¢lear. simooth bound-
ary.

B21t—13 to 18 inches, dark-brown (10YR 4/3) to yellowish-
brown (10YR &/4) silty clay: many, medinm, faint
mottles of grayish brown (10YR 5/2) ; weak, medium,
prismatic structure breaking to moderate, medinm,
angular blocky structure: firm or very firmi when
moist; thin clay tilms on ped faces; very strongly acid ;
clear, wavy boundary.

B22t—18 to 27 inches, dark grayish-brown (10YR 4/2) to
brown (10YR 5/3) clay: common, medinm, distinct
mottles of dark yellowish brown (10YR 4/4) : weak,
coarse, prismatic structure breaking to moderate,
coarse, angular blocky structure: very firm when
moist; thin clay films on ped faces; strongly aeid;
clear, wavy houndary.

C—27 to 40 inches, dark grayish-brown (2.5Y 4/2) silty clay
loam ; many, medimm, distinct mottles of dark yellow-
ish brown (10YR 4/4); moderate, coarse, angular
blocky structure; firm or very tirm when moist ; cal-
careous,
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The texture of the A horizon is silt loam or loam. The depth
to the calcareons underlying material ranges from 20 to 40
inches.

Physical and chemical data for three profiles of the Blonunt
soils have been published in Soil Survey Investigations Report
No. 18 (8).

Blount loam, 0 to 2 percent slopes (BIA].—Included
with this soil in mapping were small areas of moderately
croded Blount silt loam and small depressions where the
soll is Pewamo silty clay loam,

It deained, this Blount soil is well suited to hay and to
corn, soyheans, oats, wheat, and other crops. These crops
respond well to lime and fertilizer. (Capability unit ITTw—2;
woodland group 2)

Blount silt loam, 0 to 2 percent slopes (BmA).—In-
clunded with this soil in mapping were small areas of very
dark brown soils.

It drained, this Blount soil is well suited to hay, corn,
soybeans, oats, and wheat. These crops respond well to lime
and fertilizer. (Capability unit ITw-2; woodland group 2)

Blount silt loam, 2 to 6 percent slopes {BmB).—In-
cluded with this soil in mapping were small areas of Pe-
waino silty clay loam and Blount silt loam, 2 to 6 percent
slopes, moderately croded.

Even though there is a hazard of erosion and a prob-
lem in controlling runoff in addition to the main limita-
tion of wetness, this Blount soil is well snited to hay, corn,
soybeans, oats, and wheat. These crops respond well to
lime and fertilizer. (Capability unit ITw—2; woodland
group 2)

Blount silt loam, 2 to 6 percent slopes, moderately
eroded (BmB2).—IErosion has removed 3 to 6 inches of soil
material from the original surface layer of this soil.

Fven though there is o problem of controlling runoft and
erosion, in addition to the main limitation of wetness, this
Blount soil is suited to the crops commonly grown. Crops
respond well to lime and fertilizer. (Cwpability unit ITw—2;
woodland group 2)

Bono Series

The Bono sevies consists of deep, very poorly drained,
nearly level soils. Most of these soils are in nearly level
areas or shallow depressions on the Lake Maumee Plain
or in the valley of the Little River, but a few small areas
are near beds of muck in the northern part of the county.
The native vegetation consisted mainly of hardwood forest
and water-tolerant grasses.

Bono soils have a 19-inch surface layer that is firm silty
clay in the uppermost 8 inches and very fiem clay in the
lower part. The subsoil is 38 inches thick and consists of
extremely firm or firm clay mottled with yellowish brown,
reddish brown, or dark brown. This layer is dark gray in
the uppermost 17 inches and olive gray in the lower part.
The underlying material is pale-olive, calcareous clay
mottled with light yellowish brown.

Wetness is the major limitation, and good tilth is diffi-
cult to maintain because of the large amount of clay in
the surface layer. Adequately drained arveas are well suited
to corn and soybeans. These crops respond well to fertilizer.

Profile of Bono silty clay in a cultivated field in the
NW1 SW14NW1, sec. 16, T. 30 N, R. 12 [,

Ap—O0 to 8 inches, black (5Y 2/1) silty clay; moderate, medi-
um, subangular blocky structure; firm when moist;
slightly acid; abrupt, smooth houndary.

Al—S8 to 19 inches, Dack (5Y 2/1) clay; moderate, coarse,
prismatic structure breaking to moderate, medinm and
coarse, angular blocky structure; very firm when
moist ; few, fine, faint, dark-brown (7.5YR 4/4) clay
films and organic stains on ped faces; medium acid;
clear, smooth houndary.

B21g—19 to 26 inches, dark-gray (2.5Y 4/1) clay: common,
fine, distinct mottles of dark yellowish brown (10YR
4/4) and dark brown (7.5YR 4/4); moderate, very
course, prismatic structure breaking to strong, medium
and coarse, angular blocky structure; extremely firm
wlhen moist : slightly acid; clear, wavy boundary.

B22g—26 to 36 inches, dark-gray (2.5Y 4/1) or gray (2.5Y §5/1)
clay ; common, medium, distinct mottles of dark red-
dish brown (AYR 3/2) ; moderate, very coarse, pris-
matic structure breaking to strong, coarse, angular
hlocky structure; very firm when moist ; stightly acid;
clear, wavy houndary.

B23g—30 to 57 inches, olive-gray (5Y §5/2) to light olive-gray
(5Y 6/2) clay; common, fine, distinct mottles of pale
olive (5Y 6/4) and dark brown (7.5YR 4/4); weak,
coirse, prismatic structure breaking to weak, coarse,
augular blocky structure; neutral; very firm when
moist ; diffuse, wavy boundary.

C—57 to 72 inches, pale-olive (5Y 6/3) clay: few, fine, distinct
mottles of light vellowish brown (10YR 6/4) : mas-
sive; caleareous.

Tn some places, particularly in the valley of the Little River,
there is a 3- to 12-inch layer of organic material above the A
horizon. The A horizon ranges from 15 to 23 inches in thickness.
In some places there are thin lenses of sand and gravel in the
lower part of the B horizon and in the C horizon. The depth to
the caleareous underlying material ranges from 25 to 70
inches.

Bono mucky silty clay (0 to 2 percent slopes) (Bn}.—
This soil is in deep depressions, most of which are sur-
rounded by Bono silty clay. It occurs mainly in the valley
of the Little River. The uppermost 3 to 12 inches of the
surface layer is organic material.

If drained, this soil is well suited to corn and soybeans.
These crops respond well to fertilizer. Drainage is difficult
because the soil is in deep depressions. (Capability unit
IITw-2; woodland gronp 4)

Bono silty clay (0 to 2 percent slopes) (Bo).—Inclnded
with this soll in mapping were a few small areas of silty
clay loam and a few small areas of a soil that has a texture
of silty clay loam or light clay loam throughout the profile.

It drained this Bono soil is well suited to corn and soy-
heans. These crops respond well to fertilizer. (Capability
unit ITIw-2; woodland group 4)

Borrow Pits

Borrow pits (Bp) are small areas from which soil ma-
terinl has been removed for use as road fill and in manu-
facturing draintile.

Some Borrow pits could be developed for wildlife habi-
tat and recreational use. (Capability unit VIIe-3; not
placed in a woodland group)

Brookston Series

The Brookston series consists of deep, very poorly
drained, nearly level soils in shallow depressions in the
northwestern part of the county. The native vegetation
consisted of hardwood forest and water-tolerant grasses.

Brookston soils have a 13-inch surface layer of very dark
gray, friable light silty clay loam. The 41-inch subsoil is
firm clay loam that is very dark grayish brown mottled
with dark brown in the uppermost part and mainly gray
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mottled with gray and brown in the lower part. The under-
lying material is gray or olive-gray, caleareous loam mot-
tled with dark grayish brown.

Wetness is the major limitation. Drained arveas are well
suited to the commonly grown crops. Crops respond well
to fertilizer.

Profile of Brookston silty clay loam in a cultivated field
in the NEYNW1,SE1] sce. 7, T. 32 N, R. 12 E.

Ap—0 to 9 inchex, very dark gray (10YR 3/1) to black (10YR
2/1) light silty clay loam; moderate, medium and
coarse, granular structurce: friable when moist;
medinm acid; c¢lear, smooth houndary,

A1—9 to 13 inches, very dark gray (10YR 3/1) light silty clay
loam ; moderate, coarse, granular structure; friable;
moedium acid ; elear, wavy boundary,

Blg—13 to 22 inches, very dark grayish-hrown (2.5Y 3/2) to
dark grayish-brown (10YR 4/2) clay loam; few faint
mottles of dark brown (7.5YR 4/4); weak to mod-
erate, fine and mediuny, subangnlar hlocky structure;
firm when moist: neutral; gradual, wavy boundary.

B21tg—22 to 31 inches, dark-gray (5Y 4/1) clay loam: com-
mon, fine, distinct mottles of dark brown (10YR 4/3) :
moderate, medinm and coarse, subangular blocky
structure; firm when moist; thin clay films on ped
faces: dark grayish-brown (10YR 4/2) organic stain-
ings in root channels, wormholes, nnd cracks; neutral ;
gradual, wavy houndary.

B22te—31 to 42 inches, gray (5Y 6/1) clay loam; many, me-
dinm, distinct mottles of strong hrown (7T.5YR 5/6) :
moderate, coarse, subangular blocky structure: firm
when moist: thin clay films on ped faces: dark grayish-
brown (10YR 4/2) organie stainings in root channels :
neutral: gradual, wavy boundary.

B23tg—42 to 48 inches, mottled yellowish-hrown (10YR 5/6)
and gray (5Y G/1) clay loam: weak, coarse, sub-
angular blocky structure; firm when moist: thin clay
films on ped faces: nentral: gradual, wavy boundary.

B3g—48 to 54 inches. olive-brown (2.5Y 4/4) light ¢clay loam;
common, medium, distinct mottles of strong brown
(7.5YR 5/6) and gray (5Y 3/1) : weak. coarse, sub-
angular  blocky  structure: friable when moist;
neutral : gradual, wavy boundary.

C—i4 to 63 inches. gray (5YR §/1) to olive-gray (5Y 5/2)
loam (glacial till) : mottles of dark grayish brown
(10YR 4/2) ; massive; calenreous.

The A horizon ranges from very dark gray to black in color
and from silt loam to silty elay loam in texture. The caleareous
underlying material is 30 to 54 inches from the surface and
ranges from loam to light clay loam in texture.

Brookston silt loam (0 to 2 percent slopes) (Br).—In-
cluded with this soil in mapping were a few small areas of
Toam.

It drained, this Brookston soil is well suited to corn,
soybeans, small grain, and hay. These crops respond well
to fertilizer. (Capability unit ITw—1; woodland group 4)

Brookston silty clay loam (0 to 2 percent slopes) (Bs).
It drained, this soil is well suited to corn, soybeans, small
grain, and hay. These crops vespond well to fertilizer.
(Capability wnit ITIw=1; woodland group 4)

Carlisle Series

The Carlisle series consists of deep, very poorly drained
muck soils. These soils occur in flat and depressional
bogs on uplands and in the valley of the Little River. The
native vegetation consisted mainly of hardwood trees,
marsh grass, and sedges.

Carlisle soils have a 12-inch surface layer of black, loose
muck that contains a few small pieces of partly decayed
wood. The 24-inch subsoil is very dark brown, loose muck
that contains many fragments of partly decomposed wood.

The underlying material is dark reddish-brown, very
friable peat.

Wetness 1s the major limitation. Drained areas are well
suited to the commonly grown crops and to mint, onions,
potatoes, and other special crops. These crops respond well
to fertilizer.

Profile of Carlisle muck in the SW14,NEY, sec. 7, T.

o 21 <l; )
31N,R. 11 E.

1—0 to 12 inches, black (10YR 2/1) muck ; weak, fine, granular
strocture ; granules are loose when maoist and slightly
hard when dry; medinm acid; sceattered small frag-
ments of partly decayed wood ; clear, simooth boundary.

2—12 to 24 inches, very dark brown (10YR 2/2) muck; coarse
granular to fibrous, mucky material; fragments of
partly decomposced wood are larger and more numer-
ous than in horizon 1: loose when moist and soft when
dry: slightly acid; diffuse, smooth boundary.

3-—24 to 86 inches, very dark brown (LOYR 2/2) muck: woody
material is less well decomposed than that in horizon
2, and many fragments are undecomposed ; loose when
moist and soft when dry; slightly acid.

4—36 to 48 inches, dark reddish-brown (5YR 3/3) peat; 30
percent. of the peat is moderately decomposed and
fihrous, and 10 percent or less is woody ; massive ; non-
plastic and nensticky when wet, very frinble when
moist, and hard when dry; slightly acid to neutral.

The depth to the underlying peat ranges from 24 to more
than 40 inches. Below the peat is sand, silt, clay, or glacial till.,

Carlisle muck (0 to 2 percent slopes) (Ca).—Included
with this soil in mapping were small areas of peat and
small areas of a soil that has a very strongly acid surface
layer.

Lt drained, this Carlisle soil is well suited to hay, corn,
and soybeans, and algo to mint, potatoes, onions, and other
vegetables. Because of the high content of available nitro-
gen, small grain often lodges. The suitable crops respond
well to fertilizer, particularly to phosphate and potash.
(Capability unit TITw-8; woodland group 9)

Chelsea Series

The Chelsea serics consists of deep, excessively drained,
gently sloping to strongly sloping soils. These soils occur
cast of New Haven and in the valley of the Little River.
The native vegetation was mostly oak and hickory,

Chelsea soils have a 30-inch surface layer of fine sand
that is darlk grayish brown or grayish brown and is very
friable in the npper part and brown and loose in the lower
part. The 25-inch subsoil is dark-brown or brown, loose
loamy fine sand stratified with bands of very friable sandy
loam %/ inch to 3 inches thick, The underlying material
18 brown, leose fine sand,

Droughtiness is the major limitation. Wind erosion is

=2 N 0 l .
a hazard and needs to be controlled. Alfalfa is a well-
suited crop. Corn and soybeans can be grown, but the risk
is liigh. Crops respond to lime and fertilizer,

Profile of a Chelsea fine sand in the NWi14SW1/ sec.
5, T. 30 N, R, 14 L.

Al11—0 to 4 inches, davk grayish-brown (10YR 4/2) fine sand:
weak, fine and medium, granular structure: very fri-
able when moist; medium acid; clear, wavy boundary.

A12—4 to 10 inches, grayish-brown (10YR 5/2) to brown

(10YR i/3) fine sand: wenk, fine, granular structure ;
very triable when moist; medium acid; clear, wavy
boundary.

to 30 inches, brown (10YR 5/3) fine sand; single
grain: looxe when moist; medium acid to neutral;
abrupt, wavy and broken boundary.

A2—10
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A2&Bt—30 to 55 inches. dark-brown to brown (7.3YR 4/4)
to reddish-brown (5YR 4/4) sandy loam and loamy
fine sand; the Bt horizons are thin bands (% inch to
3 inches thick), commonly wavy and discontinuous,
separated by A2 horizons: A2 is single grain and is
looge when moist; Bt has weak, very fine to medinm,
subangular blocky structure and is very friable when
moixt ; medinm acid; clear, wavy boundary.

C—55 to 72 inches. hrown (7.5YR #/4) fine sand; single grain;
lonse when moist; slightly acid.

The depth to banded material ranges from 30 to 55 inches.
Reaction in the surface layer and subsoil ranges from strongly
acid to slightly acid.

Chelsea fine sand, 2 to 6 percent slopes (ChB).—This
501l oceurs on small narrow ridges and on knolls, Included
in mapping were small areas that have slopes of less than
2 percent.

Droughtiness is the major limitation. Wind erosion is a
hazard and needs to be controlled. Alfalfa is well suited.
Corn and soybeans can be grown in unirrigated areas, but
the risk is high. Irrigated areas are well suited to row
crops and truck crops. Crops respond to Time and fertilizer.
(Capability unit TITs-1; woodland group 7)

Chelsea fine sand, 6 to 12 percent slopes (ChC).—This
soil oceurs in small areas on narrow ridges. Included in
mapping were eroded spots on the windward side of the
ridges.

Wind erosion is a hazard, and dronghtiness is a serious
limitation. Alfalfa is a suitable crop. Corn and soybeans
can be grown in unirrigated areas, but the risk is high.
Trrigated aveas ave suited to'the crops commonly grown in
the county. Crops respond to lime and fertilizer. (Capabil-
ity unit 1ITe-12; woodland group T)

Chelsea fine sand, 12 to 18 percent slopes (ChD).—This
soil is along ridges. IncInded in mapping were severely
eroded spots and some slopes of more than 18 percent.

Because of the erosion hazard and droughtiness, this
Chelsea soil should be kept in permanent, pasture. Pasture
responds to Time and fertilizer. (Capability unit IVe-12;
woodland group 7)

Crosby Series

The Crosby series consists of deep, somewhat poorly
drained, nearly level and gently sloping soils. These soils
are mostly near Huntertown, in other areas in the north-
western patt of the county, and north of New Haven. The
native vegetation was mainly hardwood forest.

Croshy soils have a 9-inch surface luyer of dark grayish-
brown, friable silt loam and a 22-inch subsoil of yellowish-
brown and grayish-brown, firm clay loam mottled with
yellowish brown and brownish gray. The underlying mate-
rial is brown, friable, calcarcous loam containing a few
fragments of shale and crystalline rocks.

Wetness is the major limitation, and evosion is a hazard.
Adequately drained aveas are well suited to crops. Crops
respond well to lime and fertilizer.

Profile of a Crosby silt loan in a cultivated field, 200
feet. north of a county road along the railroad track be-
neath the powerline in the SE1SW1,SE1, sec. 18, T. 32
N,RI2E.

Ap—0 to 9 inches, dark grayish-brown (10YR 4/2) silt loam ;
moderate, medinm, granular structure; friable when
moist s slightly acid; abrupt. smooth houndary.

B1—90 to 15 inches, vellowish-brown (10YR 5/4) light clay
loam; many, fine, faint mottles of grayish brown

(1I0YR 5/2) and yellowish brown (10YR 5/8) : mod-
erate, medium, subangular blocky structure; few, thin,
faint organic filns in voot channels ; slightly firm when
moist ; slightly acid; clear, wavy boundary.

B21t—15 to 23 inches, grayish-brown (10YR 5/2) clay loam;
many fine and medium mottles of dark yellowish brown
(10YR 4/4) and yellowish brown (10YR 5/6) ; mod-
erate, medinm and coarse, subangular blocky struc-
ture; firm when moist: thin clay films on few ped
faces; strongly acid; clear, wavy houndary.

B22t—23 to 31 inches, light yellowish-brown (10YR G/4) clay
loam ; common, medinn, distinct mottles of yellowish
hrown (10X R 5/6G) and light brownish gray (10YR
G/2) ¢ moderate, medinm  and  coarse, subangular
blocky structure: firm when moist: thin clay films
on numerous ped faces; slightly acid: clear, wavy
boundary.

C—381 to 42 inches, brown (10YR 5/3) to light yellowish-hrown
(10YR 6/4) loam; weak, coarse, subangular hlocky
structure: friable when moist; few fragments of
shale; ealearcous,

The A horizon is loam or ilt Toam, and the B horizon is clay
loam or heavy silty clay loam. The depth to the calcareous
underlying material ranges from 20 to 42 inches.

Crosby loam, 0 to 2 percent slopes (CrA].—This soil
occurs near Huntertown and north of New Haven. In-
cluded in mapping were moderately eroded spots.

Wetness is the major limitation, Drained areas are well
suited to corn, soybeans, small grain, and hay. These crops
respond well to lime and fertilizer. (Capability unit LLw-2;
woodland group 2)

Crosby silt loam, 0 to 2 percent slopes (CsA).—In-
cluded with this soil in mapping were a few moderately
eroded spots.

Wetness is the major limitation. Drained areas ave well
suited to corn, soybeans, small grain, and hay. These crops
respond well to lime and fertilizer. (Capability unit
IIw-2; woodland group 2)

Crosby silt loam, 2 to 6 percent slopes (CsB).—Wetness
is the major limitation in the nse of this soil. Drained
areas are well snited to corn, soybeans, small grain, and
hay. These crops vespond well to lime and fervtilizer.

hd Aq . -

(Capability unit ITw-2; woodland group 2)

Crosby silt loam, 2 to 6 percent slopes, moderately
eroded (CsB2).—What vemains of the original surface
layer of this soil has been mixed with part ot the lighter
colored subsoil in most places. Included in mapping were
a few severely eroded spots.

Wetness is the major limitation, and erosion is a haz-
ard. Drained areas ave well suited to corn, soybeans, small
grain, and hay. These crops respond well to lime and fer-
tilizer. (Capability unit ITw-2; woodland group 2)

Del Rey Series

The Del Rey series consists of deep, somewhat poorly
drained, nearly level soils. These soils are on lake ferraces
in the valley of the Little River and along the St. Mary’s
River and the Maumee River. The native vegetation was
hardwood forest.

Del Rey soils have an 8-inch surface layer of dark gray-
ish-brown friable silt loam. The nppermost 4 inches of the
subsoil is mottled, dark grayish-brown, firm silty clay
Joam, and the lower part is mottled, grayish-brown or
brown, very firm silty clay loam. The underlying material
is grayish-brown, very firm, calcareous silty clay loam
mottled with brown and yellow.
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Wetness is the major limitation. Drained areas ave well
suited to crops. Crops respond well to [inte and fertilizer.

Profile of Del Rey silt loam in a cultivated field in the
NE1,NE1 sec. 2, T.30 N.,, R. 13 I&.

Ap—oO0 to 8 inches, dark grayish-brown (10YR 4/2) silt loun;
weak, medium, granular structure; friable when
moist ; slightly acid; abrupt, smooth boundary.

B21t—S8 to 12 inches, dark grayish-brown (10YR 4/2) silty
clay loam; few, fine, faint mottles of strong brown
(T.5YR 5/6) ; moderate, medinm, snbangular blocky
structure; firm when oist; few clay filnis on ped
surfaces; mediwm acid; clear, wavy houndary.

B22t—12 to 19 inches, grayish-brown (10YR 5/2) heavy silty
clay loam; comumon, fine, distinct mottles of strong
brown (7.A5YR 3/6 to 5/8) and pale brown (L0YR
G/3) ; moderate, medinm and coarse, angular blocky
structure; very firm when moist; few clay filims on
ped faces; gradual, wavy boundary.

B23t—19 to 26 inches, brown (10YR 5/3) heavy silty clay
loam; many, medium, distinct mottles of yellowish
brown (10YR i/6 to 5/8) and light brownish gray
(10YR 6/2) 1 moderate, medinm and coarse, angular
blocky structure; very firm when moist; few clay
films on ped faces; slightly acid; abrupt, wavy bound-
ary.

C—20 to 42 inches, grayish-brown (10YR 5/2) to light brown-
ish-gray (10YR 6/2) silty clay loam: many, coarse,
distinet mottles of yellowish browa (10YR 5/6) and
brownish vellow (10YR G/6) ; moderate, coarse, sub-
angular blocky structure; very firm when moist;
caleareous.

In some places there are thin lenses of silt and sand in the
B and C horizons. The depth to the caleareous underlying
material ranges from 25 to 42 inches.

Del Rey silt loam (0 to 2 percent slopes) (Dr).—Included
with this soil in mapping were small areas of loam or silty
clay lonm and some small areas of a gently sloping, slightly
eroded or moderately eroded soil.

If drained, this Del Rey soil is well suited to the common
crops, which include hay, corn, soybeans, oats, and wheat.
These crops respond well to Time and fertilizer. (Capa-
bility unit TIw—2; woodland group 2)

Eel Series

‘The Eel series consists of deep, moderately well drained,
nearly level soils on bottom lands. The native vegetation
was mostly water-tolerant hardwood trees.

Eel soils have a 20-inch surface layer of dark grayish-
brown, friable silt loam. The underlying material is firm
silty clay loam that is brown in the uppermost 4 inches and
dark yellowish brown mottled with dark gray in the lower
part.

Even though flooding and streambank erosion are
serious hazards, these soils are well suited to the crops
commonly grown in the county. Crops respond well to
fertilization and to other good management, practices.

Profile of Kel silt loam in a cultivated field in the
NWI4NW1 sec. 23, T. 31N, R. 14. .

Ap—0 to 7 inches, dark grayish-brown (10YR 4/2) silt loam;
weak, fine and medium, granular structure; friable
when moist; neutral; abrupt, smooth boundary.

Al—T7 to 20 inches, dark grayish-brown (10YR 4/2) silt loam;
weak, meditm and coarse, granular structnre ; friable
wlien moist; neutral; clear, wavy houndary.

C1—20 to 24 inches, brown (10YR 5/3) light silty clay loam;
wealk, fine and mediwnm, granular structure ; firm when
moist ; neutral ; gradual, wavy houndary.

C2g—24 to 40 inches, dark vellowish-hrown, (10YR 4/4) light
silty clay loam ; common, medium, distinct mottles of

dark gray (10YR 4/1) ; weak, fine, granular structure
and weak, fiue, subangular blocky structnre; firm
when moist ; neutral,

The Ap horizon ranges from dark grayish brown to dark
brown in color and from loan to silt loam in texture. In places
the C horizon contains strata of silt; loam, loam, and silty clay
loam, anad lenses of sand and gravel. In places there is caleare-
ons material at a depth of more than 88 inches.

Eel loam (0 to 2 percent slopes) (Ee).—This soil is on
streambanks close to the main channels. Included in map-
ping were small areas of sandy loam.

Flooding and streambank erosion are the main hazards.
Corn, soybeans, small grain, and hay are well suited. These
crops respond well to fertilization and other good manage-
ment practices. The size and shape of some of the arcas pre-
vent intensive use. (Capability unit I-2; woodland
group 3)

Eel silt loam (0 to 2 percent slopes) [Es).—Included
with this soil in mapping were small areas of Eel loam.

Flooding and streambank erosion are the main hazards.
Corn, soybeans, small grain, and hay are well suited. These
crops respond well to fertilization and other good manage-
ment, practices. The size and shape of some of the areas
prevent intensive use. (Capability unit I-2; woodland
group 3)

Fox Series

The Fox series consists of deep, well-drained, nearly
level to moderately sloping soils. These soils are on ter-
taces along the major streams and on outwash plains near
Huntertown. The native vegetation was hardwood forest.

Fox soils have a 12-inch surface layer of friable loam
that is dark grayish brown in the uppermost 8 inches and
brown and yellowish brown in the lower part. The 24-inch
subsoil is firm gravelly clay loam that. is yellowish brown
i the uppermost 7 inches and reddish brown in the lower
part. The underlying material is light-gray, loose, cal-
careous sand and gravel.

These soils arve dronghty. They are well suited to decp-
rooted legumes and fall-seeded small grain but not to cor,
soybeans, and spring-seeded small grain. Crops respond
to lime and fertilizer.

Profile of a Fox loam in a cultivated field in the Nwiy,
NE1 sec. 9, T.31 N, R. 13 E.

Ap—0 to 8 inches, dark grayish-brown (10YR 4/2) loam ; weak,
medinm, granunlar structure ; friable when moist ; neu-
tral : abrupt, smooth boundary.

A2—S8 to 12 inches, brown (10YR 5/3) to vellowish-hrown (10
YR 4/4) loam: very weak, thin, platy structure; fri-
able when moist; neutral ; clear, smooth bhoundary.

B1—12 to 15 inches, yellowish-brown (1I0YR 5/6) loam to
gravelly clay loam; weak, fine, subangular blocky
structure: friable or firm when moist; stightly acid;
clear, wavy houndary.

B21t—145 to 19 inches, brown (7.5YR 5/4) to strong-hrown
(7.5YR 5/6) light gravelly clay loam’; moderate, coarse,
subangular blocky structure; firm when moist; thin
clay films on many ped faces; medinm acid; gradual,
wavy boundary.

B22t—19 to 28 inches, reddish-brown (5YR 4/4) to yellowish-
red (5YR 4/6) gravelly clay loam; moderate, coarse,
subangular blocky strncture: firm when moist: thin
clay tilmg on many ped faces; medium acid; gradual,
wavy boundary,

B23t—28 to 36 inches, reddish-hrown (5YR 4/3 or 4/4) gravelly
clay loam; weak, coarse, subangular blocky and an-
gular blocky strueture; firm when moist ; medinm clay
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filus on most,ped faces ; slightly acid; abrupt, irregu-
lar boundary ; tongues or lenses extend into the under-
lying material.

11C—306 to 44 inches, light-gray (2.5Y 7/2) sand and gravel;
single grain; loose when moist; calcareous,

The Ap horizon is very dark grayish brown and dark grayish
hrown. The B horizon ranges from strongly acid to slightly
acid in reaction. The depth to the underlying sand and gravel
ranges from 20 to 40 inches.

Fox loam, 0 to 2 percent slopes (FmA].—This soil occurs
in the valleys of the St. Joseph River and Cedar Creek,
near Huntertown. Included in mapping were small areas
of a brown soil and small areas of sandy loam or silt loam.

Droughtiness is the major limitation. Corn, soybeans,
small grain, and hay are suitable crops. Deep-rooted leg-
umes and fall-seeded small grain arve better suited than
corn, soybeans, and spring-seeded small grain, which are
likely to be damaged if rainfall is below average or is poor-
ly distributed. These crops respond to lime and fertilizer.
(Capability unit IIs-1; woodland group 1)

Fox loam, 2 to 6 percent slopes (FmB).—Included with
this soil in mapping were small areas of a lighter colored,
eroded soil and small arcas of silt Toam or sandy Toam.

Droughtiness is the major limitation. Corn, soybeans,
small grain, and hay are suitable crops. Deep-rooted
legumes and fall-seeded small grain ave better suited than
corn, soyheans, and spring-seeded small grain, which are
likely to be damaged if rainfall is below average or is
poorly distributed. These crops respond to lime and fer-
tilizer. (Capability unit ITe-9; woodland group 1)

Fox loam, 6 to 12 percent slopes, moderately eroded
(FmC2).—This soil is on short slopes along drainageways
and above terrace breaks or escarpments. Erosion has
removed 4 to 8 inches of the original surface layer. In-
cluded with this soil in mapping were small areas where
the reddish-brown subsoil is exposed and a few small areas
of a slightly eroded soil.

Like the other Fox soils, this soil is droughty, but ero-
sion is the major hazard. Corn, soybeans, small grain, and
hay are suitable crops. Deep-rooted legumes and fall-
secded small grain are better suited than corn, soybeans,
and spring-seeded small grain, which are likely to be dam-
aged m seasons when rainfall 1s below average or is poorly
distvibuted. These crops respond to lime and fertilizer.
(Capability unit IITe~9 ; woodland group 1)

Genesee Series

The Genesee series consists of deep, well-drained, nearly
level soils. These soils are on bottom lands. The native
vegetation was hardwood forest.

Genesec soils have a 10-inch surface layer of dark gray-
ish-brown, friable silt loam underlain by more than 36
inches of friable Toam that is dark yellowish brown in the
uppermost 20 inches and yellowish brown in the lower
part. Below a depth of 46 inches is calcareous material.

These soils are subject to flooding and strcambank ero-
sion. Corn and soybeans ave the principal crops. The areas
that are only occasionally flooded are suited to small grain
and legumes, but the crops are sometimes damaged. The
areas that ave frequently flooded for prolonged periods
are not. snited to these crops. Crops respond well to
fertilizer.

Profile of Genesee silt loam in a cultivated field in the
SW14,SW1, see. 2, T. 30 N, R. 13 E.

Ap—O0 to 10 inches, dark grayish-brown (10YR 4/2) silt loam;
moderate, medium, granular structure; friable when
moist:; neutral; low to moderate organic-tnatter con-
tent ; abrupt, smooth houndary.

C1—10 to 30 inches, dark yvellowish-hrown (10YR 4/4) loam;
weak, medium, subangular blocky structure; friable
when moist ; neutral; clear, wavy boundary.

C2—30 to 46 inches, yellowish-brown (10YR 5/6) loam; weak,
medium, subangular blocky structure; neutnal; fri-
able; clear, irregular boundary.

C3—46 to 55 inches, yellowish-brown (10YR 5/G) loam to
gilt loam; wenk, medinmm and coarse, subangular
blocKky structure; friable when moist; calcareons.

"The A horizon ranges from loam to silty clay loam in tex-
ture. In some places a few thin lenses of sand are in the lower
part of the C horizon. In some places there are faint mottles at
depths of more than 25 inches. Along some small streams, clay
loam (glacial till) occurs at a depth of 38 to 45 inches.

Genesee loam (0 to 2 percent slopes) (Ge)l.—Although
subject to flooding and to streambank erosion, this soil is
well suited to corn and soybeans. Areas not flooded fre-
quently or for prolonged periods ave suited to small grains
and legumes. These crops respond well to fertilization and
other good management practices. (Capability unit I-2;
woodland group 3)

Genesee silt loam (0 to 2 percent slopes) (Gh).—In-
cluded with this soil in mapping were small areas that have
slopes of more than 3 percent.

Although subject to flooding and to streambank erosion,
this Genesee soil is well suited to corn and soybeans. Areas
not flooded frequently or for prolonged periods are suited
to small grain and legumes. These crops respond well to
fertilization and to other good management, practices.
Small, narrow, and irregularly shaped arcas ave commonly
used for blnegrass pasture or woodland. (Capability unit
I-2; woodland group 3)

Genesee silty clay loam (0 to 2 percent slopes) {Gm).
Tncluded with this soil in mapping were small arcas of a
very dark grayish-brown soil.

Although subject to flooding and to streambank erosion,
this Genesee soil is well suited to corn and soybeans. Areas
not flooded frequently or for prolonged periods are suited
to small grain and legumes. These crops respond well to
fertilization and other good management practices. Smadl,
narrow, and irregularly shaped areas are commonly used
for bluegrass pasture or woodland. (Capability umt I-2;
woodland group 3)

Genesee fine sandy loam, sandy variant (0 to 2 percent,
slopes) (Gn).—This soil is on natural levees near streams.
The surface layer is underlain generally by fine sandy loam
or sandy loam and in places by thin lenses of sand, gravel,
silt, or clay. Included with this soil in mapping were a few
small areas of sandy and gravelly riverwash.

Even though droughty in abnormally dry periods and
flooded occasionally, this soil is suited to meadow crops,
corn, soybeans, and small grain. These crops respond well
to fertilizer. Floods do not damage crops much, because
water drains away quickly. (Capability unit I-2; wood-
Tand group 3)

Gilford Series

The Gilford series consists of deep, very poorly drained,
nearly level and depressional soils. The native vegetation
consisted of hardwood trees and marsh grass.

Gilford soils have a 14-inch surface layer of very dark
brown, friable fine sandy loam mottled with strong brown
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in the lower 7 inches. The 35-inch subsoil is gray, friable
fine sandy loam mottled with strong brown and yellowish
brown. This layer has a few 1/- to 14-inch lenses of silty
clay loam in the lowermost 18 inches. The underlying ma-
terial i1s gray, very friable, calcareous sand mottled with
strong brown, )

Wetness is the major limitation. Adequately drained
areas are well suited to the crops commonly grown in the
county. Crops respond well to fertilizer. )

Profile of Gilford fine sandy loam in a cultivated field
in the SW14,SW1/,ST1 sec. 24, T. 32 N., R. 11 L.

Ap—0 to T inches, very dark brown (10YR 2/2) fine sandy
loam ; weak, medinm, grannlar structure: friable when
moist ; nentral ; abrupt, smooth houndary.

A1—7 to 14 inches, very dark brown (10YR 2/2) fine sandy
Inam ; few, fine, faint mottles of strong brown (7.5YR
5/6) : weak, mediuny, grannlar structure ; frinble when
moist; neutral ; gradual, wavy boundary.

B21g—14 to 31 inches, gray (10YR 5/1) fine. sandy loam;
common, fine, distinct mottles of strong brown (7.5YR
5/6) ; weak to moderate, medium, subangular blocky
structure; friable when moist; neutral; clear, wavy
boundary.

B22g—31 to 49 inches, gray (10YR 6/1) fine sandy loam; few,
fine, faint mottles of yellowish brown (10YR 5/6)
weak, medium, subangular blocky structure; friable
when moist; few thin seams of silty clay loam 1 to
¥ inch thick; nentral ; gradnal, wavy boundary,

TIC—49) to 60 inches, gray (10YR G/1) sand; many mottles
of strong brown (7.5YR 5/6) ; single grain; very fri-
able when moist ; caleareous,

The A horizon ranges from 10 to 18 inches in thickness, In
some places the B horizon is sandy loam, and in places the

C horizon containg thin lenses of fine sand, silt, or gravel

Gilford fine sandy loam (0 to 2 percent slopes) {Go).—
Included with this soil in mapping were small areas of
muck.

Wetness is the major limitation. Drained areas are well
suited to meadow crops, corn, soybeans, and small grain.
These crops respond well to fertilization and to other good
management practices. (Capability unit ITw—; woodland
group 4)

Gravel Pits

Gravel pits (Gp) have been dug in areas of Martinsville,
Fox, Belmore, and other soils that have a sandy and grav-
elly substratum. Most of them are no longer used. Some
pits that are permanently filled with water are used for fish
ponds and other recreational purposes. (Not placed in a
capability unit; not placed in a woodland group)

Haskins Series

The IHaskins serics consists of deep, somewhat poorly

drained, nearly level and gently sloping soils. The native
vegetation was hardwood forest. :
Haslkin soils have a 9-inch surface layer of dark gray-
ish-brown, friable loam. The 24-inch subsoil consists of
dark yellowish-brown, friable loam mottled with light
brownish gray in the uppermost 3 inches; of Tight brown-
ish-gray, firm sandy clay loam mottled with yellowish
brown in the middle 10 inches; and of yellowish-brown,
very firm clay mottled with light brownish gray and yel-
Towish brown in the lower 11 inches. The underlying ma-
terial is yellowish-brown, very firm, caleareous clay loam
mottled with gray.

Wetness is the major limitation. Drained areas are suited
to crops. Crops respond well to lime and fertilizer.

Profile of o Haskins loam in a cultivated field in the
NW1/NW1, sec. 32, T. 32N, R. 14 .

Ap—0 to 9 inches, dark grayish-brown (10YR 4/2) loam;
weak, fine and medium, granular structure; friable
when moist ; slightly wteid; clear, smooth houndary.

BI—9 to 12 inches, dark yellowish-brown (10YR 4/4) loam;
many, coarse, distinct mottles of light brownish gray
(10YR G/2) ; weak, fine, subangular blocky structure;
friable when moist; strongly acid; clear, smooth
boundary.

B21t—12 to 14 inches, light brownish-gray (10YR 6/2) sandy
clay loam; common, medium, faint mottles of yellow-
ish brown (10YR 5/4) ; weuk, fine, subangular blocky
structure ; firm when moist; thin elay films on few ped
faces; strongly acid: clear, wavy boundary.

B22t—14 to 22 inches, light brownish-gray (10YR 6/2) sandy
clay loam; common, medium, distinct mottles of dark
vellowish brown (10YR 4/4) and yellowish hrown
(10YR 5/8) : moderate, medinm, angular hlocky strue-
ture; firm when moist: clay films on numerous ped
faces; strongly acid: clear, wavy boundary,

IIB23t—22 to 33 inches, yellowish-brown (10YR 5/4) light

clay s common, medinm, distinet mottles of light
brownish gray (10YR 6/2) and yellowish brown

(TOYR 5/8) ; strong, coarse, angular hNocky structure ;
very firm when moist: clay films on many ped faces;
neutral ; clear, wavy houndary.

C—33 to 42 inches, yellowish-brown (10YR 5/6) clay loam;
many, medium, faint mottles of gray or light eray
(10YR G/1) : moderate, coarse, angular blocky strue-
ture; very firm when moist ; caleareons,

In places there are Ienses of sand and gravel in the lower
part of the B horizen and in the € horizon. The € horizon
ranges from clay loam to clay in texture. The depth to cal-
careous material is most connmonly about 32 inches.

_Ph_vsical and chemical data for three profiles of the Haskins
soils have heen published in Soil Survey Investigations Report,
No. 18 (8).

'Hask'ins }qam, 0 to 2 percent slopes (HaA).—Included
with this soil in mapping were small areas of silt loam and
small arveas of stratified sand and silt over silty clay Joam
and clay.

Wetness is the major limitation. Drained areas are well
suited to meadow crops and to corn, soybeans, and small
grain. These crops respond well to lime and fertilizer.
(Gapability unit ITw-2; woodland group 2)

Haskins loam, 2 to 6 percent slopes (HaB).—Included
are small areas of a moderately eroded soil and small areas
of silt loam.

Wetness is the major limitation, but runoff and crosion
are hazards. Corn, soybeans, small grain, and meadow
crops are suitable. These crops respond well to lime and fer-
tilizer. (Capability unit TTw-2; woodland group 2)

Hoytville Series

The Hoytville series consists of deep, very poorly
drained, nearly level and depressional soils. These soils are
on the Lake Maumee Plain and in adjacent areas. The
native vegetation consisted of hardwood trees and marsh
grass.

Hoytville soils have a 7-inch surface layer of very dark
gray, firm silty clay mottled with yellowish brown and a
31-inch subsoil of dark grayish-brown, very firm silty clay
mottled with strong brown and yellowish brown. The un-
derlying material is yellowish-brown, firm, calcareous silty
clay mottled with grayish brown and white.
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Wetness is the major limitation. Drained areas are
aited to crops. Crops respond well to fertilization and
yther good management, practices.

Profile of Hoytville silty clay in a cultivated ficld in the
SW14 SW1/ sec. 28, T. 31 N, R. 15 E.

Ap—0 to 7 inches, very dark gray (10YR 3/1) silty clay; weak,
fine, granular structure; firm when moist: few, fine,
faint mottles of yvellowish hrown (10YR 5/6) ; neutral
abrupt, smooth boundary.

B21g—7 to 15 inches, dark gray sh-brown (2.5Y 4/2) silty clay;
common, medimn, distinet mottles of strong Drown
(7.5YR 5/6) ; moderate, medium, angular blocky strue-
ture: firm or very firm when moist; neatral; clear,
wavy boundary.

B22g—-15 to 25 inches, dark grayish-brown (2.5Y 4/2) xilty
clay: common, medium, distinct mottles of yvellowish
brown (10YR 5/6) ; weak, coarse, prismatic structure
breaking to strong, coarse, angular blocky structure;
very firm when moist; neutral: clear, wavy houndary.

B23g—25 to 38 inchex, dark grayish-brown (2.5Y 4/2) silty
clay; common, medinny, distinet mottles of yellowish
brown (10YR 5/6) ; moderate and strong, coarse, an-
guiar blocky structure; very firm when moist: few
pebhles of glacial till; mildly alkaline ; clear, wavy
houndary.

C—3a8 to 41 inches, yellowish-brown (10YR 5/8) silty clay
(glacial till) ; many, medinn, distinet mottles of gray-
igh brown (2.5Y 5/2) and white (10YR S8/2) . moder-
ate, medinm and coarse, angular blocky structure;
firm when moist; calcareous.

Tn some places there are thin lenses of silt and sand in the
lower part of the profile. The depth to the caleareous underlying
material ranges from 35 to 55 inches.

Thysical and chemical data for six profiles of the Howtville
goils have heen published in Soil Survey Investigations Report
No. 18 (8).

Hoytville silty clay (0 to 2 percent slopes) {Hs).—Wet-
ness is the major limitation of this soil. Drained areas are
suited to meadow crops, corn, soybeans, and small grain.
These crops respond well to fertilization and other good
management practices. (Capability nnit ITw-1; woodland
group 4)

Lenawee Series

The Lenawce series consists of deep, very poorly
drained, nearly level and depressional soils. These soils
are on the Lake Manmee Plain, in old glacial sluiceways,
and on the terraces adjacent to the larger vivers, especially
the St. Marys River. The native vegetation consisted of
hardwood trees and marsh grass.

Tenawee soils have an 8-inch surface layer of very dark
hrown, firm silty clay loam. The uppermost 17 inches of
the 37-inch subsoil consists of firm, mottled, dark grayish-
brown silty clay loam. over clay loam, and the lower 20
inches, of mottled grayish-brown sandy clay loam over
silty clay loam. The underfying material is grayish-brown,
firm, calcareons silty clay loam mottled with yellowish
brown.

Wetness is the major limitation, Drained areas are well
suited to crops. Crops respond well to fertilization and
other good management practices.

Profile of Lenawee silty clay loam in a cultivated ficld
in the SW14,N'W1/ sec. 34, T. 30 N, R. 11 .

Ap—0 to 8§ inches, very dark brown (10YR 2/2) silty clay
Joam: moderate. fine and medinm, granular strue-
ture; friable or firm when moist; neutral: abrupt,
smooth boundary.

B21g—S8 to 16 inches. dark grayish-brown (2.5Y 4/2) silty
clay loam ; few or conimon, fine, taint mottles of dark
vellowish brown (10YR 4/4 or 4/6G): moderate,
coarse, subangnlar blocky stracture; firm  when
moist ; neutral : gradual, wavy houndary.

11B22¢g—16 to 25 inches, grayish-brown (10YR 5/2) to dark
erayish-brown  (2.5Y 4/2) clay loam: common,
medinm. distinet mottles of dark yellowish brown
(10YR 4/4) : moderate, medinm, and coarse, sub-
angular blocky structure: firm when moist; nentral;
gradual, wavy boundary.

B23g—25 to 35 inches, grayish-brown (10XR 5/2) to brown
(10YR 5/3) sandy clay loam: common, medinm, dis-
tinct mottles of vellowish brown (10YR 5/6) : weak,
medium and coarse, subangnlar Dblocky structure
firm when moist: neutral; gradual, wavy boundary.

B3g—35 to 45 inches, grayish-brown (10X R 5/2) to brown
(10YR 5/3) silty clay loam; mottles of gray (10YR
G/1) and yellowish brown (10YR 5/6) 1 moderate,
medinin,  subangular Wocky  structure:  firm when
moist ; neutral: gradual, wavy boundary.

C—45 to GO inches, grayish-brown (10YR 5 2) silty clay
loam ; mottles of yellowish brown (10YR 5/6) ; weak,
medium, subangular blocky structure to massive: firm
when moist; caleareous.

In places the A horizon is muck and is 3 to 12 inches thick.
There is sand and gravel at a depth of more than 45 inches
in places, particularly in the valley of the Little River. The
depth to the calcareous underlying material is more than 33
inches.

Lenawee mucky silty clay loam (0 to 2 percent. slopes)
(Lle).—This soil has a 3- to 12-inch snrface layer of mucky
material. Tt is in deep depressions and is surrounded
by Lenawee silty clay loam.

Wetness is the major limitation. Drained areas are
snited to meadow crops, corn, soybeans, and small grain.
These crops respond well to fertilizer. Much of the un-
drained acreage is covered with swamp grass and willow
and is used For rvecreational purposes and as wildlife
habitat. (Capability unit TIw-1; woodland group 4)

Lenawee silty clay loam (0 to 2 percent slopes) (Ls).
Included with this soil in mapping were small areas of
Toam or silt loam.

Wetness is the major limitation. Drained areas are
well suited to meadow crops, corn, soybeans, and small
grain. These crops respond well to fertilization and other
good management practices. (Capability unit IIw-1;
woodland group 4)

Linwood Series

The Linwood series consists of deep, very poorly
drained, organic soils, These soils ave in low depressions in
the northern part of the county. The native vegetation
consisted of hardwood trees, grasses, and sedges.

Linwood soils have a 9-inch surface layer of black, very
friable muck. Below the surface layer is 15 inches of very
friable muck that is very dark grayish brown in the upper-
most 3 inches and dark reddish brown in the lower part.
The underlying material is dark-gray silt in the upper part,
and firm, calcareous loam mottled with gray and brown in
the lower part.

Wetness is the major limitation. Drained areas are well
suited to crops. Crops respond well to fertilizer.

Profile of Tinwood muck in a cultivated field in the
SE1NW14SE1, sec. 13, T. 32 N, R. 11 K.

1—0 to O inches, black (10YR 2/1) muck: moderate, fine,
granular structure: very friable when moist; slightly
acid ; abrupt. smoeoth boundary.
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2—9 to 12 inches, very dark grayish-brown (10YR 3/2) muck;
few fragments of wood; weak, fine, granuniar struc-
ture; very friable when moist; slightly acid; clear,
smooth boundary.

3—12 to 24 incheg, dark reddish-brown (5YR 2/2) muck ; wealk,
medium, subangular blocky structure; very friable
when moist ; neutral ; clear, wavy boundary.

ITC1-—24 to 27 inches, dark gray (10YR 4/1) or very dark gray
(I0YR 3/1) silty sedimentary material; neutral;
clear, wavy houndary.

ITC2—27 to 44 inches, mottled gray (10YR G/1) and brown
(JOYR 5/3) loam; massive; firm  when moist;

calcareous.

The muck ranges from strongly acid to neutral in reaction.
The underlying material is at a depth of 12 to 42 inches, In
some places there are small amounts of ealearcous gravel just
helow the muck. In some places the texture of the IICI horizon
is silty clay loam instead of silt.

Linwood muck (0 to 2 percent slopes) (lw).—Wetness
1s the major limitation of this soil. Drained areas are well
suited to corn, soybeans, and vegetables. These crops
respond well to fertilization and to other good manage-
ment. (Capability unit ITTw-8; woodland group 9)

Made Land

Made land (Ma) consists of areas where the soil has been
disturbed enough to destroy the original profile. In these
areas the soil material is & mixture of parvent material and
material from the original surface layer and subsoil. In
some places this land also includes pits and other depres-
sions used as dumps and then later covered with soil
material.

Made land has no significant agricultural value. Some of
it is used as sites for commercial buildings. (Capability
unit VIIe-3; not placed in a woodland group)

Martinsville Series

The Maxtinsville series consists of deep, well-drained,
nearly level to modevately sloping soils. These soils are on
terraces along the major streams, on beach ridges in the
Lalke Maumee Plain and in the valley of the Little River,
and on outwash plains in the uplands near Huntertown.
The native vegetation was hardwood forest.

Martinsville soils have a 13-inch surface layer of friable
loam that is dark grayish brown in the uppermost 9 inches
and grayish brown in the lower part. The 35-inch subsoil
15 yellowish-brown and reddish-brown, friable and firm
sandy clay loam in the uppermost 22 inches and reddish-
brown, friable fine sandy loam in the lower 13 inches. The
nnderlying material is yellowish-brown, friable, calcareous
fine sand that contains thin lenses of silt and a few pebbles.

Erosion is the major hazard, and controlling runoff is a
problem. Areas that are not severely eroded arc suited to
the crops commonly grown. Crops respond well to lime and
fertilizer,

Profile of a Martinsville loam in a cultivated field west
of the county road in the SW1,SW1/ sec. 9, T. 82 N, R.
12 E.

Ap—0 to 9 inches, dark grayish-brown (10YR 4/2) loam : mod-
erate, fine and medinm, granular structure; friable
when moist; neutral; abrupt, smooth boundary.

9 to 13 inches, grayish-brown (10YR 5/2) light loam;
weak, fine and medium, granular structure; friable
when moist ; wedium acid ; elear, smooth boundary.

B1t—13 to 20 inches, yellowish-brown (10YR 3/4) light sandy

clay loam; weak, medinm, subangular blocky struc-
ture; thin clay fillms on a few ped faces; friabie when
moist : medinm acid; gradual, wavy boundary.

A2

B2t—20 to 35 inches, reddish-brown (5YR 4/3) sandy ciay
loam; weak to moderate subangular blocky structure;
thin clay films on many ped faces; firm when moist;
strongly acid ; gradual, wavy boundary.

B3—35 to 48 iuches, reddish-brown (5YR 4/4) fine sandy
loam ; weak, medinm, subangular blocky structure;
friable when moist; slightly acid; clear, simooth
boundary.

C—48 to (G0 inches, yellowish-brown (10YR 5/4) fine sand that
ig stratified with thin layers of silt and that contains
scuttered fine pebbles to a depth of 60 inches; single
grain or massive; frinble when moist ; calcareous.

The Ap or Al horizon is loam or silt loam. In uncultivated
areas, the Al horizon is very dark grayish brown in places.
The upper part of the B3 horizon is silty clay loam to sandy
clay loam, and the lower part is clay loam, sandy clay loani, or
fine sundy loam. The underlying material is generally tine sand,
silt, ov stratified sand and silt, but in some places north of New
Haven it is silty clay loam. The depth to the calcareous mate-
rial ranges trom 30 to more than 60 inches.

Martinsville loam, 0 to 2 percent slopes (McA).—In-
cluded with this soil in mapping were small areas of
Martinsville lToam, 2 to 6 percent slopes, moderately
eroded.

Maxrtinsville loam, 0 to 2 percent slopes, is well suited
to corn, soybeans, oats, wheat, and alfalfa. These crops
respond well to lime and fertilizer. A few small areas ave
woodland or pasture. (Capability unit I-1; woodland
group 1)

Martinsville loam, 2 to 6 percent slopes (McB).—ISven
though erosion is a moderate hazard, this soil is well suited
to corn, soybeans, oats, wheat, and alfalfa. These crops
respond well to lime and fertilizer. (Capability unit
ITe-1; woodland group 1)

Martinsville loam, 2 to 6 percent slopes, moderately
eroded (McB2).—Erosion has removed 25 to 75 percent of
the original surface layer of this soil, and plowing has
mixed what remains of the surface layer with part of the
yellowish-brown subsoil. The resulting plow layer is low
in content_of organic matter and i supply of plant
nutrients. Included with this soil in mapping were small
areas from which more than 75 percent of the surface
layer has been removed.

_Even though erosion is o moderate hazard, this Martins-
ville soil is suited to corn, soybeans, oats, wheat, and
alfalfa. These crops respond well to Time and fertilizer.
Preparing a seedbed is difficult because the soil tends to
clod. (Capability unit ITe-1; woodland group 1)

Martinsville loam, 6 to 12 percent slopes, moderately
eroded (McC2).—Erosion has removed 25 to 75 percent of
the original surface layer of this soil, and plowing has
mixed what remains of the surface layer with pavt of the
yellowish-brown subsoil. The resulting plow layer is low
in content of organic matter and in supply of plant
nutrients. Included with this soil in mapping were small
slightly eroded areas.

Even though erosion and droughtiness are limitations,
this Martinsville soil is suited to corn, soybeans, oats,
wheat, and alfalfa. Preparing a seedbed is difficult because
clods form easily in many places. Lime and fertilizer are
needed. (Capability unit TITe-1; woodland group 1)

Martinsville loam, gravelly substratum, 0 to 2 per-
cent slopes (MeA].—This soil occurs mainly near New
Haven and Waynedale (a suburb of Fort Wayne) and in
the townships of Cedar Creek, Perry, and Eel River. In-
cluded in mapping were small areas of silt loam.
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This Martinsville soil is well suited to corn, soybeans,
oats, wheat, and alfalfa. Corn and soybeans are the
crops most commonly grown. These crops respond well to
lime and fertilizer. (Capability wnit I-1; woodland
group 1)

Martinsville loam, gravelly substratum, 2 to 6 per-
cent slopes [MeB).—Even though crosion is a moderate
hazard, this soil is well suited to corn, soybeans, oats,
wheat, and alfalfa. These crops respond well to lime and
fertilizer. (Capability unit ITe-1; woodland group 1)

Martinsville silt loam, 0 to 2 percent slopes (MfA].—
Tn this soil the npper part of the B horizon is silty clay
loam. Tncluded in mapping were small areas from which
4 to 8 inches of the original surface layer has been removed
by erosion,

This soil is well suited to corn, soybeans, oats, wheat,
and alfalfa. These crops respond well to lime and fertil-
izer. (Capability anit I-1; woodland group 1)

Martinsville soils, 6 to 12 percent slopes, severely
eroded [MgC3).—Erosion has removed more than 75 per-
cent of the original surface Iayer of these soils and, in
many places, part of the subsoil. In some areas gullies
are common. As a result of evosion, natural fertility 1s very
low and the content of organic matter is low.

Tn part of this complex, the soils have a clayey surface
layer, and in part they have a loamy surface layer. The two
kinds of soils ocenr in such an intricate pattern that it was
not practical to map them separately. Included in mapping
were small areas where the slope is less than 6 percent and
some areas where it is more than 12 percent.

These soils ave suitable for hay or pasture crops and
for small grain. Tilth is poor. Lime and fertilizer ave
needed. (Capability unit IVe~1; woodland group 1)

Mermill Series

The Mermill series consists of deep, poorly drained,
nearly level and depressional soils. The native vegetation
consisted of hardwood trees and marsh grass.

Mermill soils have a 10-inch surface layer that is black,
friable loam in the nppermost 6 inches and very dark gray,
firm clay loam in the lower part. The 34-inch subsoil 18
mostly ‘dark-gray or grayish-brown, firm clay Joam
mottled with yellowish brown, dark brown, and gray. The
underlying material is grayish-brown, extremely firm,
caleareons silty clay mottled with dark grayish brown and
yellowish brown.

Wetness is the major limitation. Drained areas ave well
suited to crops. Crops respond well to fertilization and
other good management.

Trofile of a Mermill loam in an area recently cleaved of
timber in the NW1/,SE1, NE1 sec. 21, T. 31 N, R. 14 .

01— inch to 0, fibrous material, twigs, and other organic
matter : neutral.

A11—O0 to 6 inches, black (10YR 2/1) loam to light clay loam
moderate, medinm, granular structure: friable when
moist; many undecomposed tree roots; neutral ;
abrupt, smooth Dboundary.

A12—6 to 10 inches, very dark gray (10YR 3/1) clay loam;
moderate, fine and medium, subangular blocky struce-
ture; slightly firm when moist; gradual, wavy
boundary.

B21g—10 to 19 inches, dark-gray (10YR 4/1) clay loam:
common, fine, faint mottles of yellowish brown (10YR
5H/4) ; moderate, medium, subangular blocky struc-

ture: firm when moist; slightly acid; gradual, wavy
bhonndary.

B22g—19 to 25 inches, grayish-brown (10YR &/2) clay loam;
common or many, distinet mottles of yellowish brown
(10YR 5/6) and dark brown (7.5YR 4/4) ; moderate,
medium, subangular blocky structure; firm when
moist ; slightly acid; gradual, wavy boundary.

B23g—25 to 35 inches, grayish-brown (10Y R 5/2) clay loam;
many mottles of yellowish brown (10YR 5/6) and dark
brown (7.5YR 4/4); weak, medium, subangular
blocky strueture ; very firm when moist: slightly acid;
gradual, wavy boundary.

B24g—35 to 40 inches, yellowish-brown (10YR 5/8) clay loamn ;
many, medinm, distinct motties of gray (10YR 5/1)
and light brownish gray (10YR 6/2) ; weak, medinm,
subangular Dblocky structure: firm when moist ;
stightly acid : clear, wavy boundary.

B3g—40 to 44 inches, mottled light brownish-gray (10YR 6/2),
vellowish-brown (10YR £5/8), and light vellowigh-
brown (10YR G/4) sandy clay loam; weak, medium,
subangular blocky structure: friable or firm when
moist ; neutral; abrupt, smooth boundary.

II0—44 to GO inches, grayish-brown (10YR 5/2) silty clay;
compact till: many, medium mottles of dark grayish
brown (10YR 4/2) and yellowish brown (10YR 5/4) ;
massive; extremely firm when moist; calcareous.

The A horizon ranges from loam to silty clay loam in texture
and from 10 to 14 inches in thickness. The C horizon ranges
from clay loam to clay in texture.

Mermill complex (0 to 2 percent slopes) {Mh).—The
soils in this complex have a surface layer of loam, silt loam,
clay loam, or silty clay loam.

Wetness is the major limitation. Drained areas are well
suited to meadow crops, corn, soybeans, and small grain.
These crops respond well to fertilization and other good
management practices. (Capability unit ITw-1; woodland
group 4)

Miami Series

The Miami series consists of deep, well-drained, gently
sloping and strongly sloping soils. These soils are on
aplands, mostly in the northwestern part of the county.
The native vegetation was hardwood trees.

Miami soils have an 8-inch surface layer of brown, fri-
able loam and a 20-inch subsoil that is yellowish-brown,
friable loam in the uppermost 5 inches and firm silty clay
loam or clay loam in the lower part. The underlying mate-
rial is pale-brown, firm, calcareous loam.

Erosion is the major hazard, and controlling runoff is a
problem. Aveas that are not severely eroded are suited to
the crops commonly grown. Crops respond well to lime and
fertilizer.

Profile of a moderately eroded Miami loam in a cul-
tivated field at a point 742 feet south and 990 feet east of
the northwest corner of sec. 22, T. 82 N., R. 11 K.

Ap—oO to 8 inches, brown (10YR 5/3) loam; moderate, medium,
granular structure; friable when moist ; slightly acid;
abrupt, smooth houndary.

B1—S8 to 18 inches, vellowish-brown (10YR 5/4) heavy loam ;
wenk to moderate. medium, subangular blocky
structure ; friable or firm when moist; medium acid ;
clear, smooth boundary.

B21t—13 to 18 inches, dark yellowish-brown (10YR 4/4) silty
clay loam; moderate, medinm, angular bloeky struc-
ture ; thin, dark-brown (10YR 4/3) clay films on many
ped faces; firm when moist; slightly acid ; clear, wavy
houndary.

B22t—18 to 24 inches. dark yellowish-brown (10YR 4/4) clay
Toam ; medium, coarse, angular blocky structure : thin,
dark-brown (10YR 4/3) or Lrown (10YR #5/3) clay
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films on many ped faces; tirm when moist; slightly
acid: clear, wavy houndary.

B3—24 to 28 inches, yellowish-brown (10YR 5/4) loam to light
clay loam; weuk to moderate, angular blocky struc-
ture; thin, dark-brown (10YR 4/3) clay films on few
ped faces; slightly firm when moist; neutral; clear,
wavy boundary.

C—28 to 42 inches, pale-hrown (10YR 6/3) loam : weak, coarse,
prismatic structure breaking to moderate, coarse, an-
gular blocky structure: organie films or thin clay
films on peds; slightly firm when moist; caleareous.

The A horizon ranges from loam to silt loam in texture.

The depth to ealeareous material ranges from 20 to 42 inches.

Miami loam, 2 to 6 percent slopes, moderately eroded
(MkB2).—Erosion has removed 2 to 7 inches of the original
surface layer of this soil, and in some places the present
surface layer is silt Joam. Included with this soil in map-
ping were small arcas of a severely eroded soil, of a slightly
eroded soil, and of a soil that.contains gravel.

Eroston is the major hazard, and controlling runoff is a
problem. Corn, soybeans, small grain, and hay are well
suited. These crops respond well to lime and fertilizer. Be-
cause this soil occupies such small areas, it is generally
managed the same as adjoining soils. (Capability unit
ITe-1; woodland group 1)

Miami silt loam, 6 to 12 percent slopes, moderately
ereded (MIC2).—Erosion has removed 2 to T inches of the
original surface layer of this soil. Included in mapping
were small aveas of loam, of a slightly eroded soil, of a
severely eroded soil, and of a soil that has slopes of more
than 12 percent.

Erosion 1s the major hazard, and controlling runoft is a
problem. Corn, soybeans, small grain, and hay are suitable
crops. These crops respond well to lime and fertilizer.
(Capability unit IITe-1; woodland group 1)

Miami soils, 6 to 12 percent slopes, severely eroded
(MmC3).—Erosion has removed more than 75 percent, of the
original surface layer of these soils and, in many places,
part of the subsoil. Severe gullying has occurred in some
small areas, and the limy underlying material has been ex-
posed. in. places. The soils have a surface layer of loamn, silt
loam, or silty clay loam. Most areas have a combination of
surface textures. Included in mapping were small areas
that have slopes of more than 12 percent.

Krosion 1s the major hazard, and controlling vunoff is a
problem. Natural fertility is low, the organic-matter con-
tent is Tow, and tilth is poor. Meadow crops, permanent pas-
ture, and small grain are suitable crops. These crops re-
spond well to Time and fertilizer. (Capability unit TVe-1;
woodland group 1)

Montgomery Series

The Montgomery series consists of deep, very poorly
drained, nearly level soils. These soils are on flafs and in
depressions on the Lake Maumce Plain and in old glacial
sluiceways. The native vegetation consisted of hardwood
trees and marsh grass.

Montgomery soils have a 10-inch surface layer of black,
firm silty clay or silty clay loam and a 36-inch subsoil of
gray and dark-gray, very firm silty clay mottled with
dark brown and yellowish brown. The underlying material
is yellowish-brown silty clay or clay mottled with dark
brown. This layer contains a few leases of silt. Tt is cal-
careous in the lower part.

Wetness is the major limitation. Drained aveas ave well
suited to the common crops. Crops respond well to
fertilizer.

Profile of Montgomery silty clay in a cultivated ficld
in the SE14NW1 sec. 33, 1. 30 N, R. 11 E.

Apl—0 to T inches, black (10YR 2/1) silty clay : many fibrous
roots; fine, subangular blocky structure; firm when
moist ; neutral; clear, wavy bounda ry.

Ap2—7 to 10 inches, black (10YR 2/1) silty clay; strong, fine
and medium, angular blocky structure: firm when
moist ; neuntral; clear, wavy boundary.

B21g—10 to 24 inches, gray (10YR /1) wsilty clay; common,
fine, distinet mottles of dark brown (7.5YR 4/4);
strong, coarse, angular blocky structure; very firm
when moist ; neutral ; gradual, wavy bounda ry.

B222—24 to 46 inches, gray (N 5/0 or B5Y H/1) and dark-
gray (5Y 4/1) silty clay; many, medium, distinet
niottles of dark brown (7.5YR 4/4) and vellowish
hrown (10YR 5/6) : weak, medium, subangular blocky
structure; firm when moist; thin clay films of sray
(5Y 5/1) on numerous ped taces; mildly alkaline;
gradual, wavy boundary.

C1—46 to G4 inches, yellowish-brown (10YR #/6) silty clay or
clay and thin layers of silt: many, medium. distinet
mottles of dark hrown (7.5YR 4/4) ; massive: very
firm when moist ; moderately alkaline.

C2—64 to 72 inches, yellowish-brown (10YR 5/G) silty clay or
clay; caleareons.

The A horizon ranges from 10 to 15 inches in thickness and
from silty clay loam to silty clay in texture. The depth to cal-
carcous material ranges from 36 to 75 inches. In some places
there are thin lenses of sand or silt in the lower pirt of the B
horizon and in the C horizon. In other places a few pebhles, 15
to 25 millimeters in diameter, are in the lower part of the
profile.

Montgomery silty clay (0 to 2 percent slopes) (Mn).—
Wetness is the major limitation of this soil. Drained areas
are well snited to corn, soybeans, small grain, and meadow.
These crops respond well to fertilization and other good
management practices. Fall-planted small grain is occa-
sionally damaged severely by excessive wefness or frost
heave. (Capability unit TTTw-2; woodland group 4)

Montgomery silty clay loam (0 to 2 percent slopes)
(Mo).—Wetness is the major limitation of this soil. Drained
areas are suited to corn, soybeans, small grain, and
meadow. These crops respond well to fertilization and
other good management practices. Fall-planted small
grain is occasionally damaged severely by excessive wet-
ness or frost heave. (Capability unit TITw-2; woodland
group 4)

Morley Series

The Morley series consists of deep, moderately well
drained, gently sloping to steep soils on uplands. The
native vegetation was hardwood forest.

Morley soils have a 6-inch surface layer of friable silt
loam that is very dark grayish brown in the uppermost 3
inches and grayish brown in the lower part. The 18-inch
subsoil is mostly dark yellowish-hrown and brown, very
firm clay mottled with yellowish brown in the Tower part.

‘The underlying material is dark grayish-brown, firm,
calcareous clay loam (fig. 6).

Lrosion is the major hazard, and controlling runoff is
a_problem. Generally, areas that have slopes of less than
12 percent are suited to all the commonly grown crops, and
the other areas are suited to fewer crops as the slope
becomes steeper and the degree of crosion greater. Crops
respond well to lime and fertiiizer.
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Figure 6—Profile of Morley silt loam, 2 to 6 percent slopes.

Profile of a Morley silt loam, 742 feet south and 990 feet
cash of the northwest corner of sec. 5, T. 32 N, R. 15 E.

A1—0 to 3 inches, very dark grayish-brown (10YR 3/2) silt
loam ; strong, fine, granular stracture: friahle when
moist : mwany fibrous roots : medium acid ; clear, smaooth
houndary.

A2—3 to 6 inches, grayish-rown (10XR 5/2) silt loam; wealk,
mediun, platy strmcture: friable when moist; strongly
acid: clear, smooth houndary.

BI1—G to 9 inches, yellowish-hrown (LOYR §/4) light silty clay
loam ; moderate, fine, subangular blocky structure;
friable or firm when moist: strongly acid: clear,
smoath houndary. '

B21t—9 to 16 inches, dark yellowish-brown (10YR 4/4) clay;
wenk, medinm, prismatic structure breaking to moder-
ate, medinm, angular bloeky structure; very firm when
moist: thin clay films of dark grayish brown
(10YR 4/2) on many ped faces; strongly acid: clear,
wavy houndary. .

B22t—16 to 24 inches, hrown to dark-brown (10YR 4/3) clay;
fow. medinn, faint motties of yellowish hrown (10YR
5/4 to 5/6); moderate to weak, medium, prismatic
structure hreaking to moderate, medinm, angulav
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blocky structure; very firm when moist: thin clay
films on many ped faces; slightly acid; clear, wavy
houndary.

C—24 to 42 inches, dark grayish-brown (10YR 4/2) clay loam
(glacial till) ; few, medium, faint mottles of yellowish
brown (10YR 5/4) ; moderate, medium, angular blocky
structure; firm when moist; caleareous.

The A horizon is 6 to 10 inches thick in only slightly eroded
soils. The depth to caleareons material ranges from 18 to

36 inches.

T'hysical and chemical data for two profiles of the Morley
goils have been published in Soil Survey Investigations Report

No. 18 (8).

Morley silt loam, 2 to 6 percent slopes (MrB).—In-
cluded with this soil in mapping were a few small aveas
of loam.

Torosion is the major hazard, and controlling runoft is a
problem. Corn, soybeans, small grain, and hay are well
suited. These crops respond well to lime and fertilizer.
(Capability nnit ITe-6; woodland gronp 1)

Morley silt loam, 2 to 6 percent slopes, moderately
eroded (MrB2).—The surface layer of this soil is only 3 to
6 inches thick. Included in mapping were a few small
aveas of a light-colored silty clay loam.

Torosion is the major hazard, and controlling runoft is a
problem. Corn, soybeans, small orain, and hay arve well
suited. These crops respond well to lime and fertilizer.
(Capability unit ITe=6; woodland group 1)

Morley silt loam, 6 to 12 percent slopes (MrC).—In-
cluded with this soil in mapping were small areas of loam.

Trosion is the major hazard, and controlling runoft
is a problem. Corn, soybeans, small grain, and hay are well
suited. These crops respond well to lime and fertilizer.
(Capability unit ITTe—6; woodland group 1)

 Morley silt loam, 6 to 12 percent slopes, moderately
eroded (MrC2).—The surface layer of this soil is only 3 to
6 inches thick. In places it is lighter colored than it was
originally because it has been mixed with snbsoil material.

Trosion is the major hazard, and controlling runoft is
a problem. Corn, soybenas, small grain, and hay are suit-
able crops. These crops respond well to lime and fertilizer.
(Capability wnit ITTe-6; woodland group 1)

Morley silt loam, 12 to 18 percent slopes, moderately
eroded (MrD2).—The surface layer of this soil is only 3 to
6 inches thick.

Trosion is the major hazard, and controlling runoft is
a problem. Small grain, hay, and permanent pasture are
snitable crops. These crops respond well to Time and
fertilizer. (Capability unit TVe-6; woodland group 8)

Morley silt loam, 18 to 25 percent slopes, moderately
eroded (MrE2).—The surface layer of this soil is only 3 to
6 inches thick. Included in mapping were small areas that
have slopes of more than 25 percent and some in which
the yellowish-brown subsoil 1s exposed.

Torosion is the major hazard, and controlling runoft
is a problem. Permanent pasture is a suitable use for this
soil. It responds well to lime and fertilizer. (Capability
mnit VIe-1; woodland group 8)

Morley soils, 2 to 6 percent slopes, severely eroded
[MsB3].—The plow layer of these soils ranges from silt loam
to silty clay loam in texture. Less than 3 inches of the
original surface layer remains, and in most places
yellowish-brown silty clay loam that was originally part
of the subsoil is exposed. Included with these soils in map-
ping were small areas wheve limy material is exposed
and a few aveas that are gullied.
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Erosion is the major hazard, and controlling runoff is
a problem. Corn, soybeans, small grain, and hay are suit-
able crops. These crops respond well to lime and fertilizer.
(Capability unit ITIe—6 ; woodland group 1)

Morley soils, 6 to 12 percent slopes, severely eroded
(MsC3).—T'he plow layer of these soils ranges from silt loam
to silty clay loam in texture, but it consists mainly of
yellowish-brown silty clay loam that was originally part
ot the subsoil. Less than 3 inches of the original surface
layer remains. Some areas are gullied.

Erosion is the major hazard, and controlling runoft
is & problem. Small grain, hay, and permanent pasture are
suitable crops. These crops respond well to lime and fevtil-
izer. (Capability unit IVe-6; woodland group 8)

Morley soils, 12 to 18 percent slopes, severely eroded
(MsD3).—The plow layer of these soils ranges from silt
loam to silty clay loam in texture. In many places it consists
partly of yellowish-brown silty clay loam that was origi-
nally part of the subsoil. Less than 3 inches of the original
surface layer remains. Some areas ave traversed by gullies
18 to 24 inches deep.

Erosion is the major hazard, and controlling runofl is
a problem. Permanent pasture is a suitable use for this soil,
Pasture responds to lime and fertilizer. (Capability unit
Vle-1; woodland group 8)

Morley soils, 18 to 25 percent slopes, severely eroded
(MsE3).—The plow layer of these soils ranges from silty clay
loam to silt Toam in texture, but the present plow layer
is commonly silty clay loam. Tess than 3 inches of the
original surface layer remains. Included with these soils in
mapping were small gnllied areas and arveas where the
soil material at the surface is limy.,

These Morley soils are not suitable for cultivation.
Erosion is the major hazard, and controlling runoff is a
problem. (Capability unit VIIe-1; woodland group 8)

Nappanee Series

The Nappanee series consists of deep, somewhat poorly
drained, nearly level soils. The soils are on the Lake Mau-
mee Plain and in adjacent areas. The native vegetation
was hardwood forest.

Nappanee soils have a 6-inch surface layer of friable
silt loam that is very dark gray in the uppermost 3 inches
and grayish brown in the lower part. The uppermost 2
inches of the 27-inch subsoil is grayish-brown, mottled,
firm silty clay loam, and the rest, is grayish-brown, mottled,
very firm clay. The underlying material is grayish-brown,
very firm, caleareous silty clay mottled with yellowish
brown and light gray.

Wetness is the major limitation. Drained areas are suited
to permanent pasture and to corn, soybeans, small grain,
and hay. These crops respond well to fertilizer.

Profile of Nappanee silt loam in the NEYSW1 sec. 4,
T.31 N, R. 15 E.

Al—0 to 3 inches, very dark gray (10YR 3/1) silt loam ;
moderate, medium, granular structure: friable when
moist; medinm acid; abrupt or clear, smooth
houndary,

A2—3 to 6 inches, grayvish-brown (10YR 5/2) silt loam ; strong,
medium, platy structure ; friable when moist : strongly
acid to medivm acid; clear, smooth houndary.

B1—6 to 8 inches, grayish-brown (2.5Y 5/2) silty clay loam:
few, medium, faint mottles of yellowish brown (10YR
5/6) ; strong, fine, subangular blocky structure: firm
when moist; strongly acid; clear, smooth houndary.

B21t—8 to 27 inches, grayish-brown (2.5Y 5/2) elay; common,
medium, distinct mottles of yellowish hrown (10YR
5/6) and dark yellowish brown (10YR 4/4) ; weak
to moderate, medium, prismatic structure breaking
to strong, medium, angular blocky structure: thin
clay films on many ped faces; very firm when noist ;
strongly acid; gradunal, wavy boundary.

B22t—27 to 33 inches, grayvish-brown (23Y 5/2) clay: com-
mon, medinm, distinet mottles of yellowish hrown
(10YR 5/6G) and dark vellowish brown (10YR 4/4) ;
strong, medium, angular blocky structure; very firm
when moist; thin clay filims on numerous ped faces;
medium acid or slightly acid ; gradual, wavy boundary.

33 to 42 inches, grayish-hrown, (28Y 5/2) silty clay: com-
mon, medium, distinet mottles of yellowish brown
(10YR 5/6) and light gray (10YR 7/2) ; moderate,
medium, angnlar blocky structnre; very firm when
moist; calcareous.

C

Tn some cultivated areas, soil material from the B1 horizon
is mixed with that of the plow layer, and in other places
there is no BI horizon. The depth to caleareons material ranges
from 20 to 38 inches.

Physical and chemical data for two profiles of the Nappanee
s0ils have been published in Soil Survey Investigations Report
No. 18 (8).

Nappanee silt loam (0 to 2 percent slopes) (Na).—In-
cluded with this soil in mapping were a fow small areas of
a moderately eroded soil, a few areas of a very dark gray-
ish-brown or black soil, and small areas of a soil that
formed in clayey lacustrine deposits.

Wetness is the major limitation. Drained areas are
suited to permanent pasture and to corn, soyheans, small
gram, and hay. These crops respond well to fertilizer.
(Capability nnit TTTw-6; woodland group 2)

Nappanee silty clay loam (0 to 2 percent slopes)
(Npl.—Included with this soil in mapping were small areas
of a moderately eroded soil and small areas of a very dark
grayish-brown or dark-brown soil.

Wetness isthe major limitation. Drained areas are suited
to permanent pasture and to corn, soybeans, small grain,
and hay. These crops respond well to fertilizer. Preparing
a seedbed is difficult because of the clay in the surface Iayer.
(Capability wnit TITw-6; woodland group 2)

Oshtemo Series

The Oshtemo series consists of deep, somewhat exces-
sively drained, nearly level to moderately sloping soils.
These soils are on terraces along major streams, on ontwash
plaims near Huntertown, and in the valley of the Little
River. The native vegetation was hardwood forest.

Oshtemo soils have a 16-inch surface layer of dark-
brown, very friable sandy loam. The uppermost, 17 inches
of the 34-inch subsoil is yellowish-brown, very friable
sandy loam; the middle 10 inches is brown, friable sandy
loam; and the lowermost 7 inches is dark-brown or
brown gravelly sandy loam. The underlying material is
light brownish-gray, loose, caleareous sand and gravel.

Droughtiness is a limitation, and erosion is a hazard on
slopes of more than 2 percent. The commonly grown crops
are suited. Crops respond well to lime and fertilizer.

Profile of an Oshtemo sandy loam in a cultivated field
in the SW1/ sec. 3, T. 31 N, R. 13 IE.

Ap—O0 to 10 inches, sandy loam, dark brown (10YR 3/3) when
moist and light brownish gray (10YR 6/2) when
dry; very weak, medium, grannlar structure: very
friable when moist; slightly acid; clear, wavy
boundary.
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A2—10 to 16 inches, dark-brown or hrown (10YR 4/3) sundy
loam ; very weak, medium, granular structure; very
friable or loose when moist ; medium acid; clear, wavy
boundary.

B1t—16 to 33 inches, yellowish-hrown (10YR 5/4) sandy loam;
very weak, medium and coarse, subangular bloeky
structure; very friable when moist; thin, dark yel-
lowish-brown (10YR 4/4) clay films bridging some
sand grains and lining some of the pores; medium
acid ; clear, wavy boundary.

B21t—33 to 43 inches, brown (10YR i/3) heavy sandy loam;
weak, coarse, subangular blocky structure; friable
when moist: thin, dark yellowish-brown (10YR 4/4)
clay films bridging the sand grains and lining many
of the pores: nediwm acid; gradnal, wavy boundary.

B22t—43 to 50 inches, dark-brown to brown (10YR 4/3)
egravelly sandy loam ; weak, coarse. subangular blocky
strueture ; friable or firm when moist: thin. dark
vellowish-brown (10YR 4/4) clay films bridging the
sand grains and lining many of the pores; medium
acid ; abrupt, wavy boundary.

C—350 to 65 inches, light brownish-gray (10YR 6/2) sand and
gravel ; single grain: loose when moist; caleareous.

The A horizon ranges from 12 to 18 inches in thickness and
from sandy loam to fine sandy loam in texture. The depth to
sand and gravel ranges from 42 inches to as much as 70 inches.
Tu some places the soil material below a depth of 42 to 70 inches
is stratified silt and sand.

Oshtemo fine sandy loam, loamy substratum, 0 to
2 percent slopes {OfA).—This soil occurs along the east
side of the St. Joseph River and along the beach ridges
on the edge of the Lake Maumee Plain. It is underlain by
stratified silt and sand at a depth of 42 to 70 inches. In-
cluded with this soil in mappig were small areas of a
moderately eroded soil.

Droughtiness is the major limitation. Unirrigated areas
are suited to corn, soybeans, small grain, and hay. Irri-
gated areas are well suited to vegetables and other special
crops. All of these crops respond well to fertilizer. (Capa-
bility unit TTIs-2; woodland group 7) '

Oshtemo fine sandy loam, loamy substratum, 2 to
6 percent slopes (OfR).—This soil is underlain by stratified
silt and sand at a depth of 42 to 70 inches. Included in
mapping were small arcas of loamy fine sand or sandy
loam and small areas of a moderately eroded soil.

Tirosion is the major hazard, and droughtiness is a limi-
tation. Unirrigated areas ave suited to corn, soybeans, small
grain, and hay, and irrigated areas are well suited. These
crops respond well to fertilizer. (Capability unit I1Te~13;
woodland group 7)

Oshtemo fine sandy loam, loamy substratum, 6 to
12 percent slopes, moderately eroded (OfC2).—This soil
is on terrace breaks that arve adjacent to upland areas. It
has a 4- to 8-inch surface layer and is underlain by strati-
fied silt and sand at a depth of 42 to 70 inches. Included
with this soil in mapping were a few small areas of a
severely croded, yellowish-brown soil and a few areas that
have slopes of more than 12 percent.

Frosion is a hazard, and droughtiness is a limitation.
Corn, soybeans, small grain, and permanent pasture are
suitable crops. These crops respond well to fertilizer.
(Capability unit IITe-13; woodland group 7)

Oshtemo sandy loam, 0 to 2 percent slopes (OsA).—
Tncluded with this soil in mapping were small areas of
fine sandy loam and small areas where the depth to sand
and gravel is less than 42 inches. '

Droughtiness is the major limitation. Unirvigated areas
are suited to corn, soybeans, and small grain. Irrigated
areas are well suited to these crops and to vegetables and

other special crops. These crops respond well to fertilizer.
(Capability unit 11Is-2; woodland group T)

Oshtemo sandy loam, 2 to 6 percent slopes (OsB).—
Tncluded with this soil in mapping were small areas of
fine sandy loam, a few small aveas where the depth to sand
and gravel is less than 42 inches, and a few small areas n
cultivated fields where moderate erosion has exposed the
brown subsoil.

Trosion is the major hazard, and droughtiness 1s a
limitation. Unirrigated areas ave suited to corn, soybeans,
small grain, and hay. Irrigated arveas are better suited to
these crops. These crops respond well to fertilizer. (Capa-
bility unit ITTe-13; woodland group 7)

Pewamo Series

The Pewamo series consists of deep, very poorly
drained, nearly level and depressional soils. These soils
are on flats and in shallow depressions in the uplands. The
native vegetation consisted of hardwood trees and marsh
grass.

Pewamo soils have a 10-inch surface layer of very dark
aray, firm silty clay loam. The uppermost 10 inches of the
40-inch subsoil is dark-gray, very firm silty clay mottled
with yellowish brown, and the vest is dark grayish-brown
or brown, mottled silty clay or silty clay loam. The u nder-
lying material is grayish-brown, very firm, caleareous clay
loam mottled with dark yellowish brown.

Wetness is the major limitation. Drained areas ave well
suited to crops. Crops respond well to fertilizer.

Profile of Pewamo silty clay loam in a cultivated field
in the SE14SW1/ sec. 33, T. 29 N, R. 13 K.

Ap—O0 to 10 inches, very dark gray (10YR 3/1) silty clay
loam; weak, fine and medium, granular structure:
firm when moist; slightly acid; abrupt, smooth
boundary.

B21g—10 to 20 inches, dark-gray (10YR 4/1) light silty clay:
common, fine, distinct mottles ot vellowish brown
(10XR #/6) ; moderate. medinnm, angular blocky
structure:; very firm when moist: thin clay fils on
few ped faces; slightly acid or neutral ; clear, wavy
boundary.

B22g—20 to 29 inches, dark grayish-brown (2.5Y 4/2) silty
clay ; common, tine, distinct mottles of vellowish brown
(10YR 5/6) : strong, medium, angular blocky struc-
ture; very firm when moist: thin clay films on few
ped faces: neutral: clear, wavy boundary.

B23g—29 to 38 inches, grayish-brown (2.5Y 5/2) heavy silty
clay loam; common, medinm, distinct mottles of yel-
lowish brown (10YR 5/8) ; strong. fine and medinm,
angular blocky structure: very firm when moist:
neutral; clear, wavy boundary.

B24g—38 to 50 inches, grayish-brown (2.5Y 5/2) heavy silty
clay loam: many. medium, distinct mottles of yel-
lowish brown (10YR 5/8) and light olive brown
(2.8Y 5/4) ; moderate, medium, angular bhlocky struc-
ture; very firm when moist; neutral; clear, wavy
boundary.

C—50 to GO inches, grayish-brown (2.5Y 5/2) clay loam: many.
coarse, distinct mottles of dark yellowish brown
(10YR 4/4) : weak, medium, angular blocky structure:
very firm when moist; caleareous.

The A horizon ranges from 10 to 12 inches in thickness,
from black to very dark grayish brown in color. and from
granular to subangular blocky in structure. In places the sur-
face layer is muck 3 to 12 inches thick. The depth to calcareous
material ranges from 40 to 60 inches.

Physical and chemical data for four profiles of the Pewamo
soils have been published in Soil Survey Investigations Report
No. 18 (8).
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Pewamo mucky silty clay loam (0 to 2 percent slopes)
(Pc).—This soil is mainly in the northern part of the county.
The surface layer is 3 to 12 tnches thick.

Wetness is the major limitation. Drained areas are well
suited to corn, soybeans, small grain, and hay. Undrained
aveas ave suited to bluegrass pasture. These crops respond
well to Afertilizer. (Capability unit ITw—1; wooodland
group 4)

Pewamo silty clay loam (0 to 2 percent slopes) (Pe).—
Included with this soil in mapping were small aveas of silt
Toam or silty clay and small areas that have slopes of more
than 2 percent.

Wetness is the major limitation. Corn, soybeans, small
grain, and hay are well suited. These crops respond well
to fertilizer, especially phosphate. There ave spots that
are black, neutral or mildly alkaline, and deficient in man-
ganese. (Capability unit TIw-1; woodland group 4)

Plainfield Series

The Plainfield series consists of deep, well-drained,
gently sloping and moderately sloping soils. These soils
are on terraces and outwash plains, mainly in the valley
of the Little River and along the St. Joseph River. The
native vegetation was hardwood trees.

Plainfield soils have a 26-inch surface layer of very fri-
able fine sand that is very dark grayish brown in the upper-
most 8 inches and yellowish brown in the lower part. The
10-1nch subsoll is yellowish-brown, loose fine sand. The
uppermost 19 inches of the underlying material is light
yellowish-brown, loose fine sand, and the lower part is
light brownish-gray, firm, calcareous silty clay loam.

Dronghtiness is the major limitation. Permanent pasture
and Christmas trees are suitable crops.

Profile of a Plainfield fine sand in a cultivated field in
the NW14SE1, sec. 26, T. 30 N., R. 11 E.

Ap—0 to 8 inches, fine sand, very dark grayish brown (10YR
3/2) when moist and light brownish gray (10YR 6/2)
when dry; weak, medium, granular structure : very
friable or loose when moist; medium acid; abrupt,
smooth houndary.

A2—8 to 26 inches, yellowish-brown (10YR 5/6) fine sand ;
weak, conrse, subangular hlocky structure ; very friable
when moist ; medinm acid: clear, wavy houndary,

B2—20 to 36 inches, vellowish-hrown (10YR 3/8) fine sand:
very weak, coarse, subangular blocky structure : loose
when moist : medium acid or strongly acid; gradual,
wavy boundary.

C1—36 to 55 inches, light yellowish-brown (10YR 6/4) fine
sand: single grain; loose when moist; medinm acid ;
abrupt, smooth houndary.

11C2—55 to 72 inches, light brownish-gray (10YR 6/2) heavy
silty clay loam (glacial till) ; massive: firm when
moist; calcareous,

The A horizon ranges from 10 to 26 inches in thickness and

from very dark grayish brown to light yellowish brown in color.

Plainfield fine sand, moderately fine substratum, 2 to

6 percent slopes (PIB].—Included with this soil in mapping

were a few areas of fine sandy loam and small aveas that
have slopes of less than 2 percent.

Droughtiness is the major limitation, and wind evosion
is a hazard. Unirvigated areas are suited to Christmas
trees and to grass and legumes grown for hay and pasture.
Trrigated aveas are suited to vegetables, berries and other
small fruits, melons, and other special crops. (Capability
unit, IVs—1; woodland group 6)

Plainfield fine sand, moderately fine substratum, 6 to
12 percent slopes (PIC].—Included with this soil in map-
ping were small areas that have slopes of less than 6 per-
cent.

Droughtiness is the major limitation, and wind erosion
1s a hazard. Christmas trees and grass and legumes grown
for hay and pasture arve suitable crops. (Capability unit
VIs-1; woodland group 6)

Rawson Series

The Rawson series consists of deep, well-drained, nearly
level to moderately sloping soils. These soils are on the
Lake Maumee Plain and in other upland aveas. The native
vegetation was hardwood trees.

Rawson soils have a 13-inch surface layer of friable loam
that is dark grayish brown in the uppermost 7 inches
and brown in the lower part. The uppermost 15 inches of
subsoil is yellowish-brown, firm sandy clay Toam or silty
clay loam, and the lower part is very firm silty clay to clay
mottled with yellowish brown and pale brown. The under-
lying material is yellowish-brown, very firm, calcareous
silty clay loam mottled with light yellowish brown.

Erosion is the major hazard, except in the nearly level
areas, The commonly grown crops are suitable. Crops re-
spond well to lime and fertilizer,

Profile of & Rawson loam in a cultivated field at a point
50 feet, south of a church in the NE14,SW1y sec. 7, T. 32
N,R. 15 E.

Ap—0 o 7 inches, dark grayish-hrown (10YR 4/2) loam ; mod-
erate, medinm, granularstructure; friable when moist;
uentral ; abrupt, smooth boundary.

A2—T7 to 13 inches, brown (10YR 5/3) {o yellowish-hrown
(1I0YR 5/4) toam: wenk, medinm and thick, platy
structure breaking to moderate, fine and medium, sub-
angular blocky structure; friable when moist ; slightly
acid: clear, wavy boundary.

B1t—13 to 21 inches, yellowish-brown (10YR 5/6) light sandy
clay loam; weak, medinm, subangular blocky struc-
ture; slightly firm when moist; thin clay films on few
ped faces: strongly acid: gradual, wavy boundary.

B21t—21 to 28 inches, yellowish-brown (10YR 5/8) light silty
clay loam: moderate, medium and coarse, suhangular
Dlocky structure: thin clay films on few ped faces:
firm  when moist; strongly acid; gradual, wavy
bhoundary.

ITB22t—28 to 41 inches, dark yellowish-brown (10YR 4/4)
silty clay to clay; common, medium, faint mottles of
vellowish hrown (10YR 5/6G) and pale brown (10YR
6/3) : moderate, medium, subangular blocky structure :
very firm when moist: thin clay (ilms on many ped
faces; medium acid; gradual, wavy houndarvy.

C—41 to 50 inches, yellowish-brown (10YR 5/4) fine silty clay
loam; common, medium, distinct mottles of light yel-
lowish hrown (10YR G/4) ; massive; very firm when
moist; calearconus,

The A horizon ranges from fine sandy loam to loam in tex-
ture, and the B1t and B21t horizons, from loam to silty clay
loam.

Rawson fine sandy loam, 2 to 6 percent slopes (RaB).—
Included with this soil in mapping were a few small areas
that have slopes of less than 2 percent and a few small
areas that are moderately eroded or severely eroded.

Erosion is the major hazard. Corn, soybeans, small
grain, and hay arve well suited. These crops respond well to
lime and fertilizer. (Capability unit ITe-1; woodland
group 1)
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Rawson loam, 0 to 2 percent slopes (RIA).—Included
with this soil in mapping were a few small arcas of silt
loam.

This Rawson soil is well snited to meadow crops and to
corn, soybeans, and small grain. These crops respond well
to lime and fertilizer. (Capability unit I-1; woodland
group 1)

Rawson loam, 2 to 6 percent slopes, moderately
eroded [RIB2).—The remaining surface layer of this soil is
only 3 to 8 inches thick. Included with this soil in mapping
were a few small arcas of a slightly eroded soil and a few
small areas of a yellowish-brown, severely eroded soil.

Trosion is the major hazard. Corn, soybeans, small
grain, and hay ave well snited. These crops respond well to
Time and fertilizer. (Capability unit ITe-1; woodland
group 1)

Rawson loam, 6 to 12 percent slopes, moderately
eroded [RIC2).—The remaining surface layer of this soil
is only 3 to 8 inches thick. Inclnded with this soil in map-
ping were n few small areas of a yellowish-brown, severely
eroded soil and a few small areas of a soil that is mottled
at, depths between 14 and 20 inches.

Trosion is the major hazard. Corn, soybeans, small
grain, hay, and pasture are suitable crops. These crops
respond well to lime and fertilizer. (Capability unit
ITTe-1; woodland group 1)

Rensselaer Series

The Rensselaer series consists of deep, very poorly
drained, nearly level soils. These soils are on flats and in
depressions on shream terraces in the valley of the Little
River and along the northern edge of the Lake Manmee
Plain. The native vegetation consisted of hardwood trees
and marsh grass.

Rensseluer soils have a 14-inch surface layer of very
dark brown, friable silty clay loam that is mottled with
strong brown in the lowermost 7 inches. The uppermost 17
inches of the 37-inch subsoil is firm sandy clay loam mot-
tled with strong brown; the middle 11 inches 1s strong-
hrown or reddish-yellow, firm sandy clay loam mottled
with light brownish gray; and the lowermost 9 inches is
gray, friable sandy loam mottled with yellowish brown.
The underlying material is gray, very friable, calcareous
loamy fine sand mottled with yellowish brown.

Wetness is the major limitation. Drained aveas are well
suited to the commonly grown crops. Crops respond well to
fertilizer.

Profile of Rensselaer silty clay loam in a cultivated
field in the NW14NE1, sec. 10, T. 30 N, R. 13 L.

Ap—>0 to 7 inches, very dark hrown (10YR 2/2) light silty clay
loam ; weak, medium, granular structure: friable when
moist; nentral; abrupt, smooth boundary.

Al—T to 14 inches. very dark brown (10YR 2/2) or very dark
grayigh-brown (10YR 3/2) light silty clay loam; few,
fine, faint mottles of xtrong hrown (7T.AYR 5/6) ; weak,
medinm, granular structure: friable or firm when
moist; neutral; gradual, wavy boundary.

1TB21g—14 to 25 inches, gray (10YR 5/1) sandy loam to sandy
clay loam: common, fine, distinct mottles of strong
brown (7.5YR 5/6) ; weak to moderate, medium, sub-
angular blocky structure: friable or firm when moist ;
neutral: clear, wavy boundary.

11B22e—25 to 31 inches, gray (10YR 5/1) light sandy clay
loam ; common, medinm. prominent mottles ot strong
brown (7.5YR 5/6) ; moderate, medium, subangular

blocky structure; thin clay films on some ped faces;
firm when moist; neutral: clear, wavy houndary.

TIB23g—31 to 42 inches, strong-brown (T.5YR 5/6) to veddish-
yvellow (7.5YR 6/8) sandy clay loam; few - to Y-
inch seams of silty clay loam; common, medium, dis-
tinct mottles of light brownish gray (10YR G/2);
weak, fine and medium, subangular hlocky structure;
firm when moist: slightly acid or neutral; gradual,
wivy houndary.

ITB3g—42 to 51 inches, gray (10YR 6/1) sandy loam: few,
fine. faint mottles of yellowish brown (10YR 5/6) ;
weak, medium, snbangular blocky structure; friahle
when moist ; neutral; clear, wavy houndary.

TIC—51 to 72 inches, gray (10YR 6/1) loamy fine sand: many,
coarse, distinct mottles of yellowish brown (10YR
5/6) ; massive; very friable; calcareous; few narrow
seams of silty or clayey material; a gravelly layer
between depths of 70 and 72 inches.

The A horizon ranges from loam to silty clay loam in texture.

Tn places it is mucky, is only 3 to 12 inches thick, and is dark

bhrown or black. The B2 horizon ranges from light sandy clay

loam to silty clay loam in texture. The depth to caleareous
material ranges from 40 to G0 inches.

Rensselaer loam (0 to 2 percent slopes) (Rm).—Included
with this soil in mapping were a few small areas of silt
Toam or silty clay loam.

Wetness is the major limitation. Adequately drained
areas are suited to corn, soybeans, small grain, and hay.
These crops respond well to fertilizer. (au.pnbﬂify unit
TTw-1; woodland group 4)

Rensselaer mucky silty clay loam (0 to 2 percent
slopes) (Rn).—This soil is in depressions in the valley of the
Tittle River. Tts surface layer is only 3 to 12 inches thick.

Wetness is the major limitation. Drained arveas are suited
to corn, soybeans, small grain, and hay. These crops re-
spond well to fertilizer. Establishing a drainage system is
difficult in many places because of the location of the soil
in depressions. (Capability unit ITw-1; woodland group 4)

Rensselaer silt loam (0 to 2 percent slopes) [Ro).—In-
cluded with this soil in mapping were a few small arcas of
Toam or silty clay loam.

Wetness s the major limitation. Drained aveas ave well
suited to corn, soybeans, small grain, and hay. These crops
respond well to fertilizer. (Capability unit Ilw-1; wood-
Tand group 4)

Rensselaer silty clay loam (0 to 2 percent slopes)
(Rs).—Included with this soil in mapping were a few areas,
around small beds of muck, that have slopes of 2 to 6
percent and also a few small areas of a limy soil.

Wetness is the major limitation. Adequately drained
areas are well suited to corn, soybeans, small grain, and
hay. These crops respond well to fertilizer. (Capability
unit IIw-1; woodland group 4)

St. Clair Series

The St. Clair series consists of deep, well drained or
moderately well drained, gently sloping and moderately
sloping soils. These soils are in the southeastern part ot
the county and on the Lake Maumee Plain. The native
vegetation was hardwood trees.

3t. Clair soils have a 5-inch surface layer of dark gray-
ish-brown, friable silt loam. The uppermost 2 inches of the
19-inch subsoil is firm silty clay loam, and the rest is mostly
brown, very firm silty clay and clay mottled with yellowish
brown in the lowermost 10 inches. The underlying material
is dark grayish-brown, very firm, calcareous silty clay mot-
tled with light gray.
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Erosion is the major hazard. The commonly grown crops
are snitable. These crops respond well to lime and fertilizer.

Profile of a St. Clatwr silt loam n a cultivated feld at a
point sonth of a drainage ditch in the NW14SW1/ sec. 21,
T.81N.,R.15 E.

Ap—0 to § inches, dark grayish-brown (10YR 4/2) silt loam :
wealk, fine, granular structure; friable when moist;
neutral ; abrupt, smooth boundary.

B1—5 to 7 inches, brown (10YR 5/3) light silty clay loam;
moderate, fine, subangular blocky structure ; firm when
moist; medinm acid; clear, wavy boundary.

B21t—T7 to 14 inches, brown (10YR 5/3) silty clay; weal,
medium, prismatic structure breaking to strong,
medinm, angular blocky structure; very firm when
moist; thin clay films on many ped faces; very strongly
acid ; clear, wavy boundary.

B22t—14 to 24 inches, brown (10YR 5/3) clay; few, fine, faint
mottles of yellowish brown (10YR 5/8) in the upper
part and common, medium, distinct mottles of yellow-
ish brown in the lower part; weak, medium, prismatic
structure; extremely firm when moist; thin to thick
clay films on many ped faces; strongly acid: clear,
wavy bhoundary,

C—24 to 40 inches, dark grayish-brown (10YR 4/2) heavy «ilty
clay loam to silty clay; common, medium, prominent
mottles of light gray (10YR 7/2) ; weak, medium, an-
gular blocky structure; very firm when moist: cal-
careos,

The A horizon ranges from 5 to 10 inches in thickness and
from silt Toam to silty clay loam in texture. Soil material from
the B1 horizon is mixed with that of the A horizon in many cul-
tivated areas. In some places there is no B1 horizon. The depth
to calcareous material ranges from 18 to 28 inches.

St. Clair silt loam, 2 to 6 percent slopes (SaB).—Ero-
sion is the major hazard if this soil is farmed. Corn, soy-
beans, small grain, and hay are suitable crops. These crops
respond well to applications of lime and fertilizer and to
other good management practices. (Capability unit
ITTe-11; woodland group 8)

St. Clair silty clay loam, 2 to 6 percent slopes, moder-
ately eroded (ScB2).—Erosion has removed 3 to 4 inches
of the surfuce layer of this soil, and what remains of the
original surface layer has been mixed with the upper part
of the subsoil. Included with this soil in mapping were a
few small areas of a severcly eroded soil.

Erosion is the major hazard. Corn, soybeans, small grain,
and hay ave suitable crops. These crops respond well to ap-
plications of lime and fertilizer and to other good manage-
ment  practices. (Capability unit ITTe-1T; woodland
group 8)

St. Clair silty clay loam, 6 to 12 percent slopes, mod-
erately eroded (ScC2).—Erosion has removed 3 to 4 inches
of the original surface layer of this soil. The depth to cal-
careous material is 18 to 22 inches.

Krosion and excessive runoff are major hazards. Corn,
soybeans, small grain, and hay are suitable crops. These
crops respond well to applications of Time and fertilizer
and other good management practices. (Capability unit
IVe-11; woodland group 8)

Shoals Series

The Shoals series consists of deep, somewhat poorly
drained, nearly level soils, These soils are on flood plains
throughout the county. The native vegetation was hard-
wood trees.

Shoals soils have a 14-inch surface layer of dark-gray
silty clay loam that is friable in the uppermost 8 inches

SURVEY

and firm in the lower part. The 8-inch subsoil is gray, firm
silty clay loam. The underlying material is brown, firm
silty clay loam mottled with gray.

Wetness is a limitation, and flooding is a hazard. Drained
areas are well suited to meadow crops and to row crops.
Crops respond well to fertilizer.

Profile of Shoals silty clay loam in a cultivated field in
the NW14SE1/ sec. 29, T. 29 N., R. 18 I,

Ap—o0 to 8 inches, dark-gray (10YR 4/1) silty clay loam ; wealk,
moderate, granular structure; triable when moist ;
neutral; abrupt, smooth boundary. .

Al—S8 to 14 inches, dark-gray (10YR 4/1) silty clay loawm;
wenak or moderate, coarse, subangular blocky struc-
ture; firm when moist ; nentral ; clear, wavy boundary.

B2—14 to 22 inches, gray (10YR 5/1) silty clay loam; weak,
medinm, subangular blocky structure; firm when
moist; neutral; gradnal, wavy boundary.

C—22 to 36 inches, brown (10YR 5/3) silty clay loam; com-
mon, medium, distinct mottles of gray (10YR 5/1);
weal, fine, subangular blocky structure; firm when
moist ; nentral.

The Ap horizon ranges from dark grayish brown to gray in
color.,
Shoals silty clay loam (0 to 2 percent slopes) (Sh).—
Included with this soil in mapping were & few small areas
of a calcareous soil, a few small arcas of a very dark gray-
ish-brown soil, and a few small areas that have slopes of
2 to 6 percent.

Wetness is a limitation, and flooding is a hazard. Ade-
quately drained areas ave well suited to meadow crops and
to corn and soybeans, but not to small grain, which is often
damaged severely by flooding. The suitable crops respond
well to fertilizer. (Capability wnit IIw-7; woodland
group 5)

Tawas Series

The Tawas series consists of deep, very poorl y drained,
nearly level, mucky soils. These soils are in depressions on
uplands and along some major streams. The native vegeta-
tion consisted of water-tolerant trees, sedges, and marsh
grass.

Tawas soils have a 7-inch surface layer of black, very
friable muck over an 18-inch layer of friable or very fri-
able muck that is black in the uppermost 12 inches and
dark olive gray wmottled with reddish brown and light
brownish gray in the lowermost 6 inches. The underlying
material is grayish-brown and light-gray, loose, calcareous
sand.

Wetness is the major limitation. Drained areas are well
suited to the common crops and to some special crops,
These crops respond well to fertilizer,

Profile of Tawas muck in a cultivated field in the SE1/
NEYNEY, sec. 18, T.32N,,R. 12 E.

1—0 to 7 inches, black (N 2/0) muck: weak, fine, grannlar
structure; very friable; slightly acid; abrupt, smooth
houndary.

2—7 to 12 inches, black (N 2/0) muck; weak, fine and medium,
granular structure; very friable when moist ; slightly
acid; gradual, wavy boundary.

3—12 to 19 inches, black (10YR 2/1) muck ; numerous frag-
ments of partly decomposed wood; weak, medimn,
subangular blocky structure; friable when moist ;
slightly acid; gradual, wavy boundary.

4—19 to 25 inches, dark olive-gray (5Y 3/2) muck and some
mineral matter; common, distinet mottles of reddish
brown (5YR 4/4) anad light brownish gray (2.5Y
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6/2) : weak, coarse, subangular hocky structure; fri-
able when moist; slightly acid; abrupt, smooth
boundary.

I1C—25 to 40 inches, grayish-brown (2.5Y 5/2) and light-gray
(2.5Y 7/2) sand; single grain; loose when moist;
calcareous.

In places there is a 2- to 4-inch layer of clayey or silty so0il
that contains a large amount of organic matter instead of
the layver of muck and mineral matter (sand). The underlying
material ranges from sand to loamy fine sand in texture, and
in places it containg some fine gravel.

Tawas muck (0 to 2 percent slopes) (Ta).—Wetness is
the major limitation of this soil. Drained areas are suited
to corn, soybeans, sweet corn, mint, potatoes, onions, and
other vegetables. These crops respond well to fertilizer.
(Capability unit IVw=3; woodland group 9)

Wallkill Series

The Wallkill series consists of deep, very poorly drained,
nearly level soils. These soils are in the northern part of
the county and in the valley of the Little River. The native
vegetation consisted of water-tolerant trees, sedges, and
maash grass.

Wallkill soils have a 9-inch surface layer of dark gray-
ish-brown silt loam underlain by about 21 inches of firm
silty clay Joam that is dark grayish brown in the upper-
most 10 inches, very dark grayish brown in the middle 8
inches, and very dark gray in the lowermost 3 inches. The
underlying material is black, friable muck.

Wetness is the major limitation. Drained areas are suited
to most common crops. These crops respond well to fertil-
1zer.

Profile of Wallkill silt Toam in a cultivated field in the
NE14NE1, sec. 6, 1. 32 N, R. 15 E.

Ap—0 to 9 inches, dark grayish-brown (10YR 4/2) heavy silt
loan: weak, fine and medium, subangular blocky
structure ; friable or slightly firm when moist: neutral;
abrupt, smooth boundary.

C1—9 to 19 inches, dark grayish-brown (10YR 4/2) light silty
clay loam: weak., medium and coarse, subangular
blocky structure; slightly firm when moist; neutral;
clear, wavy boundary.

C2—19 to 27 inches, very dark grayish-brown (2.5Y 3/2) or
dark grayish-brown (2.5Y 4/2) silty clay loam; weak,
coarse, prismatic structure breaking to moderate,
coarse, angular blocky structure; firm when moist;
neutral ; clear, wavy boundary.

C38—27 to 30 inches, very dark gray (10YR 3/1) or black
(10YR 2/1) silty clay loam; moderate, medium and
coarse. angular blocky structure: very firm when
moist ; neutral ; abrupt, smooth boundary.

TIC4—30 to 50 inches. black (N 2/0) muck; massive; friable
when moist ; medinm acid.

The A horizon ranges from silt loam to silty clay loam in
texture.

Wallkill silt loam (0 to 2 percent slopes) (Wa).—Wet-
ness is the major limitation of this soil. Drained areas ave
suited to corn, soybeans, oats, and hay. These crops respond
well to fertilizer. (Capability unit IIw-T7; woodland
group 9)

Wallkill silty clay loam (0 to 2 percent slopes) (Wc).—
Wetness is the major limitation of this soil. Drained areas
are suited to corn, soybeans, and hay. These crops respond
well to fertilizer. (Capability wunit IIw-7; woodiand
group 9)

Washtenaw Series

The Washtenaw series consists of deep, very poorly
drained, nearly level soils. These soils are in upland de-
pressions and on bottom lands.

Washtenaw soils have a 9-inch surface layer of very
dark grayish-brown, friable silt loam underlain by about
9 inches of dark grayish-brown silt loam. The uppermost
6 inches of underlying material is very dark grayish-

. ymg st v
brown, firm silty clay loam, and the lower part is gray,
very firm silty clay loam to silty clay mottled with dark
brown or brown.

Wetness is the major limitation. Drained areas ave suited
to crops. Crops respond to fertilizer.

Profile of Washtenaw silt loam in a cultivated field at a
point 600 yards south and 625 yards east of a T-shaped
road intersection in the NW14SW1/ sec. 25, T. 32 N, R.
12 .

Ap—oO0 to 9 inches, silt loam, very dark grayish brown (10YR
3/2) when moist and light brownish gray (10YR
6/2) to dark grayish brown (10YR 4/2) when dry:
moderate, medium, granular structure; friable when
moist ; neutral; clear, wavy houndary.

C1—9 to 18 inches; dark grayish-brown (10YR 4/2) silt loam;
moderate, medium, granular structnre; friable when
moist ; neutral; clear, wavy houndary.

ITAD—I18 to 24 inches, very dark grayish-brown (10YR 3/2)
silty clay loam; few, fine, faint mottles of brown or
dark brown (7.5YR 4/4) ; weak to moderate, medinm,
subangular blocky structure; firm when moist; neu-
tral ; clear. wavy boundary.

ITC2—24 to 42 inches, gray (10YR 5/1 or 6/1) silty clay loam
to silty clay; common mottles of dark brown or brown
(10YR 4/3) ; weak, coarse, prismatic structure bhreak-
ing to strong, medium to coarse, angular blocky and
subangular blocky structure; very firm when moist;
neutral.

The Ap and C1 horizons consist of relafively recently de-
posited material. The depth to the ITAb horizon ranges from

15 to 30 inches.

Washtenaw silt loam (0 to 2 percent slopes) (Wh).—
Inecluded with this soil in mapping were a few small areas
of Toam or silty clay loam and small areas of a black or
very dark brown soil.

Wetness is the major limitation. Drained areas ave well
suited to corn, soybeans, small grain, and hay. These crops
respond well to fertilizer. (Capability unit ITw-1; wood-
land group 4)

Westland Series

The Westland series consists of deep, very poorly
drained, nearly level soils. These soils are in depressions
in the valley of the Little River and in ontwash areas.
The native vegetation consisted of hardwood trees and
marsh grass.

Westland soils have an 1l-inch surface layer of silty
clay loam that is black and friable in the uppermost 7
inches and very dark gray and firm in the lower part. The
upper part of the 35-inch subsoil is firm silty clay loam
or clay loam mottled with yellowish brown and reddish
brown, and the lower part is grayish-brown clay loam
mixed with some gravel. The underlying material is gray-
ish-brown, loose, calcareous gravel and sand mottled with
yellowish brown.

Waetness is the major limitation. Drained areas are suited
to crops. Craps respond well to fertilizer.
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Profile of Westland silty clay loam in a cultivated field
in the SE1,/NW1,ST1/ sec. 30, T. 30 N., R. 12 E.

Ap—0 to 7 inches, black (10YR 2/1) sitty clay loam ; moderate,
medinm and coarse, granular stracture; friable when
moist; neutral: abrupt, smooth boundary.

AT—T to 11 inches, very dark gray (10YR 8/1) silty clay loam ;
moderate, medinm, angular blocky structure; firm
when moist; neutral; gradual, smooth boundary.

B21g—11 to 19 inches, gray (10YR 5/1) silly clay loam to
clay loam; common, medium, distincet mottles of yel-
lowish brown (10YR &/4) and dark reddish brown
(5YR 3/4) (rust stain): weak, coarse, prismatic
structure breaking to moderate, medium, angular
blocky stracture; firm when moist; medinm clay
tfilms on numerous ped faces; neutral ; gradual, smooth
houndary.

B22g—19 to 46 inches, grayish-hrown (2.5Y 5/2) clay loam
mixed with some gravel; common, medinm, distinet
mottles of dark reddish brown (5YR 3/4) and yellow-
ish brown (10YR 5/6) : moderate, medinm, angnlar
blocky and subangnlar blocky structure: firm when
moist: medinm clay films on many ped faces; nen-
fral: clear, wavy houndary,

TTC—46 to 60 inches, grayish-brown (2.5Y 5/2) stratified gravel
and sand: few, fine, distinet mottles of vellowish
brown (10YR 5/4) ; single grain; loose when moist ;
caleareons,

The A horizon ranges from black to very dark gravish
brown in color and from loam to silty clay loam in texture.
The underlying material is mostly gravel in some places and
mostly sand in others.

Westland loam (0 to 2 percent slopes) (Ws).—Included
with this soil in mapping were a few small areas where the
depth to gravel and sand is less than 42 inches.

Wetness is the major Tinitation. Drained areas are suited
to corn, soybeans, small grain, and hay. These crops re-
spond well to fertilizer. (Capability unit TTw—1; woodland
group 4)

Westland silty clay leam (0 to 2 percent slopes) (Wt).—
Included with this soil in mapping were small areas where
the depth to gravel and sand is less than 42 inches.

Wetness is the major limitation. Drained areas are
suited to corn, soybeans, small grain, and hay. These crops
respond well to fertilizer, Because this soil ocenrs as small
areas, 1t 1s generally managed in the same way as adja-
cent soils. (Capability unit TIw-1; woodland group 4)

Whitaker Series

The Whitaker series consists of decp, somewhat poorly
drained, nearly level and gently sloping soils. These soils
are in low-lying areas near Huntertown and in the valley
of the Little River. The native vegetation was hardwood
forest.

Whitaker soils have a 13-inch surface layer of friable
loam that is dark grayish brown in the uppermost 9 inches
and pale brown mottled with yellowish brown and brown-
ish gray in the lower part. The uppermost 10 inches of
the subsoil is yellowish-brown, firm clay loam mottled with
grayish brown, and the lower purt is gray or lighi-gray,
firm silty clay loam or clay loam mottled with yellowish
brown. The underlying material is light-gray, loose, strat-
ified caleareoussilt and sand.

Wetness is the major limitation. Drained areas are well
suited to hay crops, small grain, and row crops. These
crops respond well to lime and fertilizer.

SURVEY

Profile of a Whitaker loam, 114 miles south of Harlan
in a cultivated field in the NW14SE1,NW1/ sec. 2, T. 31
N, R. 14 E.

Ap—0to 9 inches, dark grayish-brown (10YR 4/2) to very dark
grayish-brown (10YR 3/2) loam: moderate, fine and
mediunm, granular structure; friable when moist;
slightly acid; abrupt, smooth boundary.

A2—0 to 13 inches, pale-brown (10YR 6/3) loam: few, fine
and medium, faint mottles of yellowish brown (10YR
5/6) and light hrownish gray (10YR G/2) : weak. thick
and very thick, platy strncture breaking to moderate,
fine and medium, subangular blocky structure ; friable
when moist ; slightly acid; clear, smooth boundary.

B1t—13 {o 23 inchesg, yvellowish-brown (10YR 5/6 to 5/8) light
clay loam : many, medium, distinet mottles of grayish
brown (10YR 5/2) : moderate, medinm and coarse,
subangular blocky and angular blocky structure: tirm
when moist: thin clay filns on few ped faces ; strongly
acid : clear, wavy boundary.

B2t—23 to 32 inches, gray (10YR G/1) or light-gray (10YR
7/1) silty clay loam ; common, fine, distinct mottles of
vellowish brown (10YR 5/6) and brown (10YR 5/3) ;
moderate, medinm and coarse, angular blocky struc-
ture; tirm when moist: medium clay films on nuierous
ped fac strongly acid: clear, wavy houndary.

B3—32 to 44 inches, gray (10YR 6/1) clay loam : many, coarse,
distinet mottles of yellowish brown (10YR 5/6) : weak,
coarse, angular blocky structure; firm when moist;
slightly aeid : clear, wavy houndary.

C—44 to 60 inches, light-gray (10YR 7/2) stratified silt, silt
loam, medinm sand, and fine sand ; single grain ; loose ;
calcarconus,

The Ap horizon ranges from very dark grayish hrown to
grayish brown in color and from fine sandy loam to silt Loam
in texture. The texture of the B horizon ranges from heavy
sandy loam to silty clay loam, The reaction in the solum ranges
from strongly acid to uwentral. The depth to the stratified
underlying material is more than 40 inches in most places but is
as little as 36 inches in some places. In places the underlying
material is Iavgely silt or sand. Thin lenses of clayey materinl
occur in some plices,

Whitaker fine sandy loam, 0 to 2 percent slopes
(HnA)—This soil has a subsoil of heavy sandy loam or light
clay loam. In some places there are a few pebbles scat-
tered through the profile.

Wetness and droughtiness are limitations, Drained areas
are suited to corn, soybeans, outs, wheat, and hay. These
crops respond well to lime and fertilizer. Where this soil
occurs as small areas, it is generally managed in the same
way as adjacent soils. (Capability nnit TTw—2; woeodland
group 2)

Whitaker loam, 0 to 2 percent slopes (HoA).—This soil
occurs as small areas and is associated with Rensselaer
soils and with other Whitaker soils. Tncluded with this soil
n mapping were small areas of a soil that is shallow or
moderately deep over sand and gravel.

Wetness is the major limitation, Drained areas ave suited
to corn, soybeans, cats, wheat, and hay. These crops ve-
spond well to lime and fertilizer, (Capability wnit TTw-2;
woodland group 2)

Whitaker loam, 2 to 6 percent slopes (HoB).—This soil
occurs as small areas and is associated with Whitaler Joam,
0 to 2 percent slopes. Inclnded in mmapping were small areas
of silt loam.

Wetness is the major limitation. There is some hazard
of crosion. Drained arveas that are protected from erosion
are suited to corn, soybeans, oats, wheat, and hay. These
crops respond well to lime and fertilizer. (Capability unit
ITw-2; woodland group 2)
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Whitaker silt loam, 0 to 2 percent slopes [HpA).—In-
cluded with this soil in mapping were small areas of soils
that are shallow or moderately deep over sand and gravel.

Wetness is the major limitation. The intake rate is
medium, and runoff is slow. Drained areas are snited to
corn, soybeans, oats, wheat, and hay. These crops respond
well to Time and fevtilizer. (Capability unit TTw-2; wood-
fand group 2)

Willette Series

The Willette serics consists of deep, very poorly drained,
nearly level mucky soils. These solls are in upland depres-
sions and on bottom lands. The native vegetation consisted
of hardwood trees, marsh grass, reeds, and sedges.

Willette soils have a 9-inch surface layer of black, very
friable muck over about 10 inches of dark reddish-brown,
friable muck. The uppermost 4 inches of the more than
41 inches of underlying material is dark-gray, firm silty
clay loam to silby clay; the next 7 inches 1s dark grayish-
brown, firm silty clay loam; and the rest is light brownish-
gray, calcareons clay loam.

Wetness is the major limitation. Drained areas arve
suited to most of the common crops and some special crops.
Crops respond well to fertilizer.

Profile of Willette muck in a cultivated field in the
NE14SE1 sec. 30, T.30 N, R. 12 E.

1—0 to 9 inches. black (N 2/0) muck; weak, wedium to coarse,
subangular hlocky structure: very friable when moist;
medinm acid; clear, smooth boundary.

29 to 19 inches, dark reddish-brown (5YR 2/2) muck; few
undecomposed roots and other fibrous material ; mod-
erate, coarse, subangular blocky structure: friable
when moist: slightly acid; gradual, wavy boundary.

11C1I—19 to 23 inches, dark-gray (J0YR 4/1) silty clay loam;g
high in organic-matter content: few. brown, unde-
composed roots; moderate, coarse, subangular Mocky
structure; firm when moist; medinm acid; gradual,
wavy boundary.

11C2—23 to 30 inches, dark grayish-brown (235YR 4/2) fine
silty clay loam to silty clay; strong., coarse, subangular
blocky structure; firm when moist; medium acid or
slightly acid; gradual, wavy boundary.

111C3—30 {0 42 inches, light hrownish-gray (10YR 6/2) fine
clay loam ; calcareous.

The muck material ranges from strongly acid to slightly
acid in reaction and from 12 to 42 inches in thickness. In
places the calcarcous material is just below the muck.

Willette muck (0 to 2 percent slopes) (Wu).—Included
with this soil in mapping were small areas of a soil that is
underlain by marl at a depth of 12 to 42 inches.

Wetness is the major limitation. Drained aveas ave suited
to corn, soybeans, potatoes, sweet corn, min¢, and onions
and other vegetables. Small grain is not a suitable crop,
because there is so mueh nitrogen in the soil that lodging
and loss of the crop are likely. The suitable crops respond
well to fertilizer. (Capability unit ITIw-8; woodland
gronp 9)

Use and Management of the Soils

This section explains the system of capability grouping
used by the Soil Conservation Service and discusses the
management of the soils in Allen County by capability
units. It also describes the management ot soils for wood-

land, wildlife, vecreation, and engincering works. A table
showing estimated yields under two levels of management
is provided.

Capability Groups of Soils

Capability clussification is the grouping of soils to show,
in a general way, their suitability for most kinds of farm-
ing. It is a practical classification based on the limitations
of the soils, the risk of damage when they are used, and
the way they respond to treatment. The classification does
not, apply to most horticultural crops or to rice and other
crops that have special requirements. The soils are classi-
fied according to degree and kind of permanent limita-
tion, without consideration of major and generally expen-
sive land-forming that would change the slope, depth, or
other characteristics of the soils, and without, considera-
tion of possible but unlikely major reclamation projects.

Tn the capability system, soils are grouped at three
levels: the capability class, the subclass, and the unit.

Caraminity Crasses, the broadest grouping, are des-
ignated by Roman numerals I through VIIL The nu-
merals indicate progressively greater limitations and nar-
rower choices for practical use, defined as follows:

Class I. Soils have few limitations that vestrict their
use.

Class TI. Soils have moderate limitations that veduce
the choice of plants or require moderate con-
servation practices.

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

Class IV. Soils have very severe limitations that ve-
strict the choice of plants, vequire very careful
management, or both.

Class V. Soils are subject to little or no erosion but
have other limitations, impractical to remove,
that limit their use largely to pasture, range,
woodland, or wildlife food and cover. (There are
no class V'soils in this county.)

Class VI. Soils have severe hmitations that make
them generally unsuitable for cultivation and
limit their use largely to pasture or range, wood-
land, or wildlife food and cover.

Class VIL Soils have very scvere limitations that
make them unsuitable for cultivation and that
restrict their use largely to pastuve, range, wood-
Tand, or wildlife.

Class VITI. Soils and landforms have limitations
that preclude their use for commercial plant
production and vestrict their use to recreation,
wildlife, or water supply, or to esthetic purposes.
(Theve are no class VIIT soils in this county.)

Carapmiary SuncLasses are soil groups within one
class; they are designated by adding a small letter, ¢, v,
s, ov ¢, to the class numeral, for example, Ile. The letter
¢ shows that the main limitation is risk of crosion unless
close-growing plant cover is maintained; s shows that
water in or on the soil interferes with plant growth or
enltivation (in some soils the wetness can be partly cor-
vected by artificial drainage); s shows that the soil 18
limited mainly because it is shallow, droughty, or stony;
and ¢, used in‘only some parts of the United States bnt not
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in Allen 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, only the subclasses indicated by o, s, and ¢, because
the soils in it are subject to little or no erosion, though they
have other limitations that vestrict their use largely to
pasture, range, woodland, wildlife, or recreation.

Caramiurry Unirs are soil groups within the subclasses.
The soils in one capability unit are enough alike to be
suited to the same crops and pasture plants, to require
similar management, and to be similar in productivity
and other responses to management. Thus, the capability
unit, is a convenient, grouping for making many statements
about the management, of soils. Capability units are gen-
crally designated by adding an Arabic numeral to the sub-
class symbol, for example, ITe-6 or T1Tw~6. Thus, in one
symbol, the Roman numeral designates the capability
class, or degree of limitation, and the small letter indicates
the subclass, or kind of limitation, as defined in the fore-
going paragraph. The Arabic mumeral identifies the capa-
bility unit within the subclass.

Management by Capability Units

More than half of Allen County is used for cultivated
crops, mainly corn, soybeans, wheat, and oats, and for for-
age crops, mainly clover, alfalfa, and grass. There is a
small acreage of tomatoes, potatoes, sugar beets, and other
special crops. The sloping soils are likely to erode when
cultivated. Effective measures for control of erosion in-
clude contour farming, proper use of crop residue, and
cropping systems that include grass-lequme mixtures.
Some of the soils are too wet to be used for crops unless
artificially drained. Most of the wet soils can be drained
with tile, but some need to be drained with surface ditches.
ATl cultivated soils should be tested to determine what
amounts of lime and fertilizer are needed.

In the following pages each of the capability units in
Allen County is described, and suggestions for the use and
management of the soils in each unit are given. The units
are not numbered consecutively, because not all of the units
in the statewide system are represented in this county. The
names of the soil series represented are mentioned in the
description of each unit, but this does not mean that all
the soils in a given series are in the unit. The capability
classification of each individual soil is given in the “Guide
to Mapping Units.” Gravel pits was not placed in a capa-
bility unit.

Capability unit 1-1

This unit consists of deep, nearly level, well-drained,
medium-textured soils of the Martinsville and Rawson
series. These soils have moderate infiltration and perme-
ability and a high available moisture capacity. Their nat-
ural fertility is moderate.

The soils in this unit are well suited to field corn, soy-
beans, small grain, and legumes, as well as to sweet corn,
tomatoes, and other special crops.

A rotation consisting of 3 years of row crops and 1 year
of small grain and an intercrop is suitable.

These soils are productive and easy to manage and can
be cropped intensively. The proper use of crop residuc
maintains the content of organic matter and helps to keep

good tilth. The crops respond well to lime and fertilizer.
Corn responds to the application of large amounts of nitro-
gen, phosphorus, and potassium. Irrigation is feasible but
not needed.

Capability unit 1-2

This unit consists of deep, nearly level, well drained and
moderately well drained, moderately coarse textured to
moderately fine textured soils of the Eel and Genesee
series. These soils are flooded occasionally in winter and
spring. They have moderate infiltration and permeability
and high available moisture capacity. They arve naturally
fertile, and they contain liberal amounts of organic matter.
The Genesee fine sandy loam is somewhat droughty.

These soils are suited to corn and soybeans and to truck
crops. They are less well suited to wheat, alfalfa, and
clover because these crops may be slightly damaged by the
flooding. Row crops can be grown continuously.

There are no hazards that aflect the growth of row crops,
but farming operations may be delayed in spring because
of temporary excessive wetness. Irrigation is feasible be-
ause the soils are close to water. Fertilizer is needed, espe-
cially in intensively managed fields. Lime is rarely needed.

Capability unit Ile-1

This unit consists of deep, gently sloping, well-drained,
medium-textured soils. These soils are of the Martinsville,
Miami, and Rawson series. They have moderate infiltration
and permeability and high available moisture capacity.
Their natural fertility is moderate. The content of organic
matter is generally adequate. The Rawson soil is sandier
than the other soils, has lower available moisture capacity,
and is lower in natural fertility.

The soils in this unit are well snited to corn, soybeans,
small grains, clover, alfalfa, and grass, and to ‘special
crops. Alfalfa, bromegrass, and Ladino clover do well in
rotation pasture, and a mixture of birdsfoot trefoil and
grass makes a good permanent pasture.

A rotation consisting of 2 years of row crops, 1 year of
small grain, and 1 year of meadow is suitable 1f contour
cultivation and other common management practices ave
used. A catch crop, grown with the small grain and plowed
under, can be substituted for the year of meadow. Row
crops can be grown a greater proportion of the time if
management is more intensive,

Erosion control is the main management need. Contour
farming, diversion terraces, sod waterways, and proper
crop rotation are among the measures that can be used to
control crosion. Tilth is good. Time and fertilizer arve

needed.
Capability unit 1le-6

This unit_consists of deep, gently sloping, moderately
well drained, medinm-textured soils of the Morley series.
These soils have moderate infiltration, slow permeability,
and high available moisture capacity. Their natural fertil-
ity 1s moderate. Their content, of organic matter is gen-
erally moderate or low,

The soils in this unit are commonly used for corn, soy-
beans, clover, alfalfa, and grass. An alfalfa-Ladino clover-
bromegrass mixture, a bluegrass-birdsfoot, trefoil mixture,
or other grass-legume mixtures do well in permanent and
rotation pastures.
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A rotation consisting of 1 year of a row crop, 1 year of
small grain, and 1 year of meadow is suitable 1f contour
cultivation and other common management, practices are
used. Row crops can be grown a greater proportion of the
time if management is more intensive.

Erosion is a hazard, particularly in intensively cropped
fields. Diversion ditches, contour tillage, stripcropping,
and sod waterways are among the measures needed for con-
trol of crosion. Crop residue and intercrops help to main-
tain and increase the organic-matter content. Minimum
tillage helps to maintain good tilth. Drainage is not ordi-
narily needed. Wet spots created by springs or by scepage
can be drained with random tile lines. The supply of plant
nutrients should be kept at a high level.

Capability unit I1e-9

This units consists of gently sloping, well-drained soils
of the Belmore and Fox series. These soils are moderately
deep and deep to gravel and sand. They have moderately
rapid infiltration, moderate permeability, and moderaie
available moisture capacity. Their natural fertility is
moderate.

The soils in this unit are suited to corn, soybeans, small
grain, clover, alfalfa, and grass. If water is available for
wrigation, they are also suited to truck crops.

A rotation consisting of 2 years of row crops, 1 year of
small grain, and 1 year of meadow is suitable if contour
cultivation and other common management practices are
used. More row crops can be included in the rotation if
management 1s more intensive.

Erosion is a hazard, but because of the short slopes
and the moderately rapid infiltration, not a particularly
serious one. Contour farming and sod waterways are among
the measures needed for control of erosion. Proper manage-
ment of crop residue is important, in maintaining the or-
ganic-matter content. Lime and fertilizer are needed.

Capability unit 1Iw-1

This unit. consists of deep, level and depressional, very
poorly drained, dark-colored, medium-textured to fine-
textured soils. These soils are of the Brookston, Hoytville,
Lenawee, Mermill, Pewamo, Rensselaer, Washtenaw, and
Westland series. They are waterlogged in periods of wet
weather. They have moderate infiltration, slow permea-
bility, and high available water capacity. Their natural
fertility is high. The supply of potassium is génerally de-
ficient. The phosphorus content is high, but much of it is
not available to plants.

The soils in this unit are suited to corn, soybeans, small
grain, clover, alfalfa, grass, tomatoes, and sugar beets.

A rotation consisting of 2 years of row crops, 1 year
of small grain, and an intercrop of legumes and grass is
suitable if common management practices are unsed.

Wetness is the main limitation. An adequate drainage
system is needed if the common crops are to be grown.
Random tile lines (fig. 7) can be used to drain the narrow
drainageways and potholes. Diversion terraces that inter-
cept runoft from adjacent uplands are beneficial where
feasible. Sod outlets or structural outlets for the di-
version terrvaces are needed. Spring tillage should be de-
layed until the plow layer is dry. Fall plowing (fig. 8) al-
lows more time in spring for the soils to dry before they
are worked. Minimum tillage and use of crop residue

i . o s . i

Figure 7—Random tile lines are used to drain these swales in
Pewamo silty clay loam, which is in capability unit IIw-1.

help to maintain good tilth. A cropping system that in-
cludes a meadow crop or an intercrop of legumes and
grass helps to maintain good soil structure, which in turn
helps to maintain the movement of air and water throngh
the soil. The crops benefit from fertilizer. Lime is seldom
needed.

Capability unit Iw-2

This unit consists of deep, nearly level and gently slop-
ing, somewhat, poorly drained, medium-textured or mod-
erately coarse textured soils of the Blount, Crosby, Del
Rey, Haskins, and Whitaker series. These soils have moder-
ately slow or slow permeability and high available
moisture capacity. Thelr natural fertility is moderate. The
gently sloping areas are erodible.

The soils in this unit are suited to corn, soybeans, small
grain, alfalfa, clover, grass, tomatoes, and sugar bects.

If common management practices are used, a rotation
consisting of 2 years of row crops and 1 year of small
grain with an intercrop of legumes and grass is suitable
for the nearly level soils and one consisting of 2 years of
row crops, 1 year of small grain, and 2 years of meadow

Figure 8—Fall-plowed field of Hoytville silty clay, which is in
capability unit IIw-1.
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crops for the gently sloping soils. Row crops can be grown
a greater proportion of the time if management is more
intensive.

Wetness is the main limitation. An adequate drainage
systen is needed if the common crops are to be grown.
Random tile lines can be used to drain the narrow drain-
ageways and potholes. Diversion terraces that intercept
runofl from higher areas are beneficial where feasible. Sod
drop outlets or structural drop outlets for the terraces are
neeced. Other practices needed to maintain productivity
and good tilth include fertilization, minimum and prop-
erly timed tillage, management of residue, and control of
weeds, Fertilizer is needed to make up for deficiencies in
potassium and phosphorus, and regular applications of
lime are needed.

Capability unit Ilw-4

This unit consists of Gilford fine sandy loam, a deep,
nearly level, very poorly drained soil. This soil has rapid
infiltration, moderate permeability, and moderate avail-
able moisture capacity. Its natural fertility is moderate.
In some low areas it is deficient in manganese, particularly
for soybeans.

Corn, soybeans, wheat, oats, legumes, and grass are com-
monly grown.

A rotation consisting of 3 years of row crops and 1 year
of small grain with a catch crop is suitable if common
management practices are used. Row crops can be grown
continuously 1f management is intensive.

Wetness is the main limitation. An adequate drainage
system is needed. The crops respond well to fertilization
and to occasional applications of Time,

Capability unit IIw-7

This unit consists of nearly level, somewhat poorly
drained and very poorly drained soils of the Shoals and
Wallkill series. These soils are flooded occasionally, and
they have a fluctuating water table. They have moderate
infiltration and permeability and high available moisture
capacity. Their natural fevtility is high.

It adequately drained, the soils in this unit, are suited to
corn, soybeans, onts, and grass. Many undrained arveas are
used for permanent bluegrass pasture. Crops that have to
be carried through the winter are not generally grown, be-
cause of floeding Tate in fall and carly mn spring.

A suitable cropping system consists of row crops grown
continuously, whether common or more intensive manage-
ment practices are used.

Wetness is the main limitation. Adequate drainage is im-
portant if erops are to be grown. Chemicals give the most
effective control of weeds. Fertilizer containing a large
amount of nitrogen is needed. Lime is seldom needed.

Capability unit 11s-1

This unit consists of nearly level, well-drained, medium-
textured soils of the Belmore and Fox serics. These soils
are moderately deep to gravel and sand. They have moder-
ately rapid infiltration, moderate permeability, and moder-
ate available moisture capacity. Their natural fertility is
moderate.

Trrigated aveas are well suited to corn, soybeans, small
grain, legumes, grass, and truck crops. The field crops can
be grown inunirrigated areas.

A rotation consisting of 2 years of row crops, 1 year of
small grain, and 1 year of meadow is suitable if common
management practices are used. Row crops can be grown
continnonsly 1f management is more intensive.

Droughtiness is « serious limitation. In very dry years,
supplemental water should be provided to prevent heavy
crop damage. Irrigation of high-value cash crops is eco-
nomically feasible. Crop residue should be left on the soil
to maintain and increase the content of organic matter.

Capability unit Ille-1

This unit, consists of deep, moderately sloping, well-
drained, medium-textured soils of the Martinsville, Miami,
and Rawson series. These soils have moderate infiltration,
moderate permeability, and high available moisture capac-
ity. Their natural fertility is moderate.

The soils in this unit ave suited to corn, soybeans, small
grain, alfalfa, clover, and grass.

A rotation consisting of 2 years of row crops, 1 year of
small grain, and 3 years of hay is suitable if confouring
and other common management practices are nsed, and one
consisting of 2 years of row crops, 1 year of small grain,
and 1 year of meadow is suitable it management is in-
tensive.

Erosion is the main hazard. Contouring is the erosion
control practice most commonly used on the short slopes
(fig. 9). On the few longer and more unitorm slopes, strip-
cropping can be nsed. Sod waterways arve needed to control
erosion in drainageways. Crops that, leave enongh residue
to build up the content of organic matter are beneficial.
Lime and fertilizer are needed.

Capability unit 1H1e-6

This unit consists of deep, gently sloping and moderately
sloping, moderately well drained, medinm-textured soils of
the Morley series. These soils range from uneroded to
severely eroded. They have moderate infiltration, slow
permeability, and high available moisture capacity. Their
natural fertility is moderate. The supplies of potassium,
phosphorus, and nitrogen are low.

The soils in this unit are suited to corn, soybeans, small
grain, alfalfa, clover, and grass.

Figure 3.—At the right, along a major drainageway, are the short
slopes of Martinsville loam, 6 to 12 percent slopes, moderately
eroded, which is in capability unit IIIe-1.
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A rotation consisting of 1 year of a row crop, 1 year of
small grain, and 1 year of meadow is suitable if contour
tillage and other common management practices are used.
In this system a catch crop, grown with the small grain and
plowed under, can be substituted for the year of meadow.
Row crops can be grown a greater proportion of the time
if management is intensive.

TErosion is the main hazard in cultivated areas. Strip-
cropping, diversion ditches, sod waterways (fig. 10), and
contour tillage are among the measures needed to control
erosion. Leaving crop residue on the soil and including a
grass-lecume mixture in the cropping system help to con-
trol crosion. The aspect of slopes should be considered in
seriously eroded areas because crops do not grow so well
on southern exposures as on other exposures. The manage-
ment needs of these soils ave similar, but their response is
variable, The crops respond well to fertilizer and to occa-
sional applications of lime.

Capability unit 111e-9

This unit consists of Fox loam, 6 to 12 percent slopes,
moderately eroded, a well-drained soil. This goil is mod-
erately deep to sand and gravel. It has moderate permea-
bility and moderate available moisture capacity. Its
natural fertility is moderate. The supplies of potassium,
phosphorus, and nitrogen are deficient.

This soil is well sulted to corn, soybeans, wheat, oats,
legumes, and grass.

A rotation consisting of 1 year of a row crop, 1 year of
small grain, and 1 year of meadow is suitable if contour
tillage and other common management practices are used.
In this system a catch crop, grown with the small grain
and plowed under, can be substituted for the year of
meadow, Row crops can be grown a greater proportion of
the time if management is intensive.

This soil occurs as small areas, many of which are man-
aged along with less sloping soils that can be used more
intensively. As a vesult, considerable erosion has taken
place. Trosion is the mam hazard. Contour tillage, mini-
mum tillage, mulch tillage, and a suitable cropping system
help to control erosion. The crops respond well to fertilizer.

Figure 10.—A wheatfield where a properly shaped sod waterway
is needed to control erosion. The soil is a moderately sloping
Morley silt loam, which is in capability unit I1Ie-6.
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Capability unit 111e-11

This unit consists of deep, gently sloping, well-drained
soils of the St. Clair series. These soils range from un-
eroded to moderately eroded. They have moderate infiltra-
tion, slow permeability, and high available moisture ca-
pacity. Their natural fertility 1s moderately low.

The soils in this unit are suited to corn, soybeans, small
grain, clover, alfalfa, and grass. Most of the uneroded soils
are wooded or pastured and have not been cropped to any
extent.

A rotation consisting of 1 year of a row crop, 1 year of
small grain, and 2 years of meadow is suitable if contour
cultivation and other common management practices are
used. Only 1 year of meadow is needed if management is
intensive.

Erosion is the main hazard. Maintaining good tilth and
increasing the content of organic matter are problems.
Diversion terraces and contour tillage help to control run-
off and erosion. Permanent grassed waterways are needed
to prevent gnllying of natural drainageways. Minimum
tillage, a suitable cropping system, and proper use of crop
residuc help to improve tilth and to increase the content
of organic matter. Lime and fertilizer are needed.

Capability unit Ille-12

This unit consists of Chelsea fine sand, 6 to 12 percent
slopes, a deep, excessively drained soil. This soil has rapid
infiltration, rapid permeability, and low available mois-
ture capacity. Its natural fertility is low. The supplies of
nitrogen, phosphorus, and potassium are generally low.
The content of organic matter is low. )

This soil is suited to fruits, other special crops, and
Christmas trees. Grass or a grass-legume mixture makes
good meadow. Tnrigated areas are suited to truck crops
and to corn, soybeans, and other row crops, but unirrigated
aveas are better suited to alfalfa and other deep-rooted
crops. Some arcas have never been cleared, and other areas
that have been cleared are now idle.

Erosion is the main hazard. Droughtiness is a serious
limitation, but it can be overcome by 1rrigation. Cropped
arveas need intensive management. Crop residue, green
manure, and barnyard manure help to control erosion, to
improve fertility, and to increase the organic-matter
content.

Capability unit 111e-13

This unit consists of deep, gently sloping and mod-
erately sloping, well-drained and somewhat excessively
drained, moderately coarse textured soils of the Belmore
and Oshtemo series. These soils have moderately rapid
infiltration, moderate and moderately rapid permeability,
and low available moisture capacity. Their natural fertil-
ity is low. The content of organic matter is low.

The soils in this unit are suited to corn, soybeans, small
grain, clover, alfalfa, and grass. Wheat and grass-legume
mixtures make especially good meadows. Truck crops and
special crops grow well where supplemental water is avail-
able.

A rotation consisting of 1 year of a row crop, 1 year
of small grain, and 1 year of meadow is suitable if contour
tillage and other common management practices arc used.
Row crops can be grown a greater proportion of the time
if management is intensive. They can be grown contin-
nously in irrigated areas.
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Erosion is the main hazard, and dvoughtiness is a serious
limitation. Contour tillage, plow planting, and a suitable
cropping system help to control erosion. Droughtiness can
be overcome by irrigation. Crop residue, green manure,
and barnyard manure help to improve fertility and to in-
crease the organic-matter content. Applications for fertil-
izer ave necessary.

These soils are easy to work. In places they occur as
small areas that are used with larger areas of other soils.

Capability unit I1Iw-2

This unit consists of deep, nearly level, very poorly
drained, dark-colored, moderately fine textured or fine tex-
tured soils of the Bono and Montigomery series. These soils
become waterlogged (fig. 11) in periods of wet weather
and are slow to dry out in spring. They have very slow
infiltration and permeability and high available water
capacity. Their natural fertility is moderate. The supplies
of manganese and other minor elements may not be ade-
quate in low-lying areas.

The soils in this unit are well suited to corn, soybeans,
wheat, oats, legumes, and grass.

A rotation of 2 years of row crops, 1 year of small grain,
and 1 year of meadow is suitable 1f common management
practices are used. Row crops can be grown a greater pro-
portion of the time if management 1s intensive,

‘Wetness is the major limitation. Maintaining good tilth
is a serious problem. A drainage system is needed. Tilth
can be maintained or improved by preparing a coarse
seedbed, using crop residue, growing green manure crops,
growing intercrops of grass and legumes, plowing in fall,
and minimum tilling when the soils are not too wet. The
crops respond well to fertilization and to occasional ap-
plications of lime.

Capability unit 111w-6

This unit consists of deep, nearly level, somewhat poorly
drained, medium-textured or moderately fine textured
soils of the Nappanee series. These soils have moderate
infiltration, slow permeability, and high available mois-
ture capacity, Their natural fertility 1s moderate.

The sotls in this unit ave well suited to corn, soybeans,
small grain, clover, alfalfa, and grass.

A rotation of 2 years of row crops, 1 year of small grain,
and 1 year of meadow is suitable if common management
practices are used. Row crops can be grown a greater pro-
portion of the time if management is intensive.

Wetness is the main limitation. Maintaining good tilth
is a problem. An adequate drainage system 1s needed.
Good tilth can be promoted by tilling and permitting
grazing only after the plow layer is dry. It is necessary
to keep tillage to a minimum, Using crop residue and green
manure and including grass and deep-rooted legumes in
the dcroppin ¢ system improve tilth. Lime and fertilizer are
needed.

Capability unit 111w-8

This unit consists of moderately deep to deep, nearly
level, very poorly drained muck soils of the Carlisle, Lin-
wood, and Willette series. These soils have moderately
rapid infiltration and permeability and very high avail-
able moisture capacity. They are moderate in natural fer-
tility. The supplies of phosphorus, potassium, and in some
areas, some of the minor elements are low. Nitrogen is
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Figure 11.—Waterlogged Montgomery silty clay and Bono silty
clay, which are in capability unit IIIw-2. Drainage through surface
inlets would reduce waterlogging.
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abundant, but it is not readily available to plants early
in the growing season, because the soils are cold at that
time. The reaction is nearly neutral in most places, but
it is strongly acid in some.

If adequately drained, these soils are suited to corn,
soybeans, truck crops, and mint, but not to wheat or oats.
They arve well suited to pasture crops if they have not been
drained enough to be suitable for row crops. Blueberries
can be grown where the soils are strongly acid.

Wetness is the main limitation. Early frost and, in dry
seasons, wind erosion and fire are hazards. Because the de-
gree of wetness and, consequently, the response to similar
management vary from field to field, the specific practices
needed must be determined for each field. An adequate
drainage system is necessary. In designing a drainage sys-
tem for these organic soils, the hazard of subsidence must
be considered. Frost damage can be avoided by selecting
crops that have a short growing season. Wind erosion can
be controlled by wetting the surface in dry weather, by
establishing windbreaks, and by growing cover crops in
unprotected areas. In very dry weather the organic soil
material becomes dry enough to burn. Fires can be con-
trolled by means of cutoff ditches and by pumping in water
to wet the surface or to raise the water table.

The strongly acid areas of these soils need to be limed
every year, unless they are being used for blueberries or
other acid-tolerant crops. Nitrogen applied at planting
time, when the nitrogen in the soils is not readily available,
helps to get crops started.

Capability unit 111s-1

This unit consists of Chelsea fine sand, 2 to 6 percent
slopes, a-deep, excessively drained soil. This soil has rapid
infiltration and permeability and low available moisture
capacity. Its natural fertility is low. The content of organic
matter is low.

This soil is well snited to certain fruits, truck crops,
Christmas trees, and other special crops, but some of these
crops should be grown only where supplemental water is
available. Trvigated areas can be farmed intensively and
are well suited to row crops and truck crops. Unirrigated
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areas are better suited to alfalfa and other deep-rooted
crops than to corn and soybeans.

Droughtiness is the major limitation. Wind erosion is a
hazard. The droughtiness can be overcome by irrigation,
which is feasible where an entire field consists of this soil.
In many places small scattered areas of this soil are man-
aged with adjacent soils, but in some places this soil either
is idle or has never been cleaved. Crop residue, green ma-
nure, and barnyard manure improve fertility, increase the
organic-matter content, and help to control wind erosion.
Minimum tillage also helps to control wind erosion,

Capability unit I111s-2

This unit consists of deep, nearly level, somewhat ex-
cessively drained, moderately coarse textured soils of the
Oshitemo series. Thesc soils have moderately rapid infiltra-
tion and permeability and low available moisture capacity.
Their natural fertility is moderately low. The content of
organic matter is low.

The soils in this unit are suited to corn, soybeans, small
grain, clover, alfalfa, and grass. They are especially well
suited to wheat. Truck crops and special crops do well
where supplemental water is available.

A rotation consisting of 1 year of a row crop, 1 year of
small grain, and 1 year of meadow is suitable for unirri-
oated areas where common management practices are used.
Row crops can be grown a greater proportion of the time
if management is intensive.

Droughtiness is the main limitation. It can be overcome
by irmgation. Water for irrigation is available in most
places. Care is essential in irvigation to prevent excessive
leaching of plant nutrients. Crop residue, green manure,
and barnyard manure improve fertility and increase the
organic-matter content. Split applications of fertilizer
help to minimize the loss of plant nutrients.

Capability unit IVe-1

This unit consists of moderately sloping, well-drained
soils of the Martinsville and Miami series. These soils are
so severely eroded that the present surface layer consists
almost entirely of material from the original subsoil. They
have slow infiltration, moderate permeability, and high
available moisture capacity. Their fertility is low, and the
organic-matter content is low.,

The soils in this unit are suited to small grain, alfalfa,
clover, and grass. They are less well suited to corn and
soybeans.

A cropping system that, consists of small grain, meadow,
and an occasional row crop is suitable.

Erosion is the major hazard. Improving fertility, im-
proving tilth, and increasing the organic-matter content
ave problems. Contour cultivation and a cropping system
that consists mostly of permanent cover crops help to con-
trol erosion. Crop residue, green manure, and barnyard
manure help to control erosion and also improve fertility,
improve tilth, and increase the organic-matter content.
Minimum tillage also helps to maintain tilth. Large
amounts of fertilizer are necessary.

Capability unit 1Ve-6

This unit consists of deep, moderately sloping and
strongly sloping, moderately well drained, medium-tex-
tured and moderately fine textured soils of the Morley

series. These soils have been eroded so severely that the
present surface layer consists almost entirely of material
from the subsoil. They have slow to moderate infiltration,
slow permeability, and high available moisture capacity.
Their fertility is low. The content of organic matter 1s low.

The soils in this unit are suited to small grain, alfalfa,
clover, and grass.

A cropping system that consists of small grain and mead-
ow crops is suitable. An occasional row crop can be grown
1f management is intensive. The meadow crop should be
kept until it begins to thin out, and then a nurse crop of
small grain should be seeded. Permanent pasture provides
good protection,

Trosion is the main hazard. Improving fertility, improv-
ing tilth, and increasing the organic-matter content are
problems. Contour cultivation, diversion terraces, and sod
waterways help to control runoft and erosion. Crop residue,
green manure, and barnyard manure improve fertility and
Increase the organic-matter content. Minimum tillage also
imp{'oTes tilth. Lime and large amounts of fertilizer are
needed.

Capability unit IVe-11

This unit consists of ‘St. Clair silty clay loam, 6 to 12
percent slopes, moderately eroded, a deep, well drained
or moderately well drained soil. This soil has moderate in-
filtration, slow permeability, and high available moisture
capacity. Its fertility is moderately low. The content of or-
ganic matter is moderately low.

This soil is suited to small grain and meadow crops. An
occasional row crop can be grown if management is in-
tensive.

Erosion is the main hazard. Maintaining good tilth,
maintaining fertility, and increasing the organic-matter
content are problems, Permanent sod in natural drainage-
ways helps to control gully erosion. Contour cultivation
and minimum tillage are effective in the control of runoft
and erosion. Crop residue, green manure, and barnyard
manure improve tilth, improve fertility, and increase the
organic-matter content, Lime and fertilizer are needed.

Capability unit 1Ve-12

This unit consists of Chelsea fine sand, 12 to 18 percent
slopes, a deep, excessively drained soil. This soil has rapid
infiltration and permeability and low available moisture
capacity. Its fertility is low. The supply of phosphorus is
deficient, and the supplies of nitrogen and potassium are
low. The organic-matter content is low.

This soil is suitable for permanent woodland and for
Christmas trees. Grass-legume mixtures are suitable mead-
OW Crops.

Wind erosion is the main hazard. Droughtiness is a lim-
itation, and improving fertility and increasing the organic-
matter content are problems. Management is difficult
because of the short slopes. Many small areas of this soil
either are left idle or ave managed in the same way as the
adjacent soils. Crop residue, green manure, and barnyard
manure help to control erosion, and they improve fertility
and increase the organic-matter content. Only drought-
resistant permanent crops should be grown. Split applica-
tions of fertilizer are advisable because plant nutrients
leach out readily.
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Capability unit 1Vw-3

This unit consists of Tawas muck, a deep, nearly level,
very poorly drained soil. This soil has moderately rapid
infiltration and permeability and moderate available
moisture capacity. Its natural fertility is moderate. The
supplies of phosphorus, potassium, and some of the minor
clements are low.

Adequately drained aveas of this soil ave suited to field
corn, soybeans, sweet corn, potatoes, cabbage, onions, and
carrots, These crops can be grown continuously. Wheat is
not a suitable crop, because it is likely to lodge and is dam
aged by frost heaving. Undrained areas are well suited to
pasture.

Wetness is the main limitation. Early frost and, in dry
seasons, wind erosion and fire are hazards. Because the
degree of wetness and, consequently, the response to. man-
agement vary from field to field, the specific practices
needed must be determined for each field. An adequate
drainage system is necessary. In designing a drainage
system for this orgamic soil, the hazards of subsidence
and overdrainage must be considered. The maintenance of
tile drains is difficult because sand seeps into the tile and
reduces its capacity. Frost damage can be avoided by select-
ing crops that have a short growing season. Wind erosion
can be controlled by wetting the surface in dry weather,
by establishing windbreaks, and by growing cover crops
in unprotected areas. In very dry weather the organic soil
material becomes dry enough to burn. Fires can be con-
trolled by means of cutoff ditches and by pumping in water
to wet the surface or to raise the water table.

Capability unit IVs-1

This unit consists of deep, nearly level and gently slop-
ing, well drained and moderately well drained, coarse-
textured soils of the Berrien and Plainfield sevies. These
soils have rapid permeability and low available moisture
capacity. Their fertility is low. The content of organic
matter is low. Runofl is slow, and the hazard of water ero-
sion is slight.

The soils in this unit are suited to grass and legumes
grown for hay and pasture and to Christmas trees. Irri-
gated areas are suited to vegetables, berries and other small
fruits, melons, and other special crops.

Droughtiness is the main limitation. Improving fertil-
ity, increasing the organic-matter content, and controlling
wind erosion are problems. The droughtiness can be over-
come by irrigation. Crop residue increases the organic-
matter content and improves fertility. Permanent cover
crops help to control wind erosion.

Capability unit Vie-1

This unit consists of deep, strongly sloping and steep,
moderately eroded or severely eroded, moderately well
drained, medium-textured soils of the Morley series. These
soils have slow to moderate infiltration, slow permeability,
and high available moisture capacity. Their fertility is
low. The organic-matter content is low.

The soils are too steep and too erodible to be suitable for
cultivation, except what is necessary for the establishment
of permanent pasture.

Erosion is the main hazard. A vegetative cover and pro-
tection from overgrazing help to control erosion.

Capability unit VIs-1

This unit consists of Plainfield fine sand, moderately fine
substratum, 6 to 12 percent slopes, a deep, light-colored,
well-drained soil. This soil has rapid permeabihity and low
available moisture capacity. Its fertility is low. The
organic-matter content is Jow.

This soil is suitable for permanent pasture. It is too
droughty and too erodible to be suitable for cultivation,
but it can be cultivated enough to establish permanent pas-
tures of drought-resistant grass and legumes.

Droughtiness is the main limitation. Controlling wind
evosion, improving fertility, and increasing the organic-
matter content are preblems, Using the soils for permanent
pasture increases the organic-matter content and also hel ps
to control wind evosion if the pasture is protected from
overgrazing,

Capability unit VIle-1

This unit consists of Morley soils, 18 to 25 percent slopes,
severely eroded, which are deep, moderately well drained,
and medium textured and moderately “fine textured,
These soils have slow infiltration, slow permeability, and
high available moisture capacity. Their fertility is low.
The organic-matter content is low,

This soil is suited to pasture, but it is too steep and too
crodible to be suitable for cultivation. Much of it 1s wooded
or has other permanent cover.

Erosion is the major hazard. A permanent cover of
vegetation is needed. Establishing cover in bare spots is
difficult (fig. 12). Pasturcs need to be protected from
overgrazing.

Capability unit VIle-3

This unit consists of Borrow pits and Made land. These
land types occupy only a small acreage and have little or
no agricultural value. Some areas of Made land are used
as sites for homes or commercial buildings. Some areas of
Borrow pits could be developed for wildlife habitat or
recreation.

Figure 12—Bare surface of Morley soils, 18 to 25 percent slopes,
severely eroded, which is in capability unit VITe-1,
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Estimated Yields

Estimated yields of the principal crops grown in Allen
County, under two levels of management, are shown in
table 9. These estimates are averages for a period of 5 to
10 years. They are based on data supplied by farmers and
other agricultural workers in the county. The A columns
show yields that can be expected under the management
commonly used, and the B columns, yields that can be
expected under improved management.

It should be understood that the estimates may not apply
directly to a particular farm for any particular year, be-
cause management practices differ slightly from farm to
farm and the weather varies from year to year. Neverthe-
less, these estimates appear to be as accurate a guide as

can be obtained to show the relative productivity of the
soils and how the soils respond to improved management.

The management needed to obtain the yields in the A
columns includes (a) using a cropping system that main-
tains tilth and the content of organic matter, (b) applying
erosion control practices only enough to prevent serious
deterioration of the soils, (¢) applying moderate amounts
of lime and fertilizer, (d) leaving the residue from most
crops on the soil, (e) plowing and tilling by conventional
methods, (£) choosing crop varieties that arve generally
suited to the soils, (g) controlling weeds moderately well
by tilling and spraying, and (h) draining wet soils well
enough that crops can be grown, but not well enough but
what yields are somewhat restricted.

TABLE 2.—I[stimated average acre yields of specified crops under two levels of management

[The figurcs in columns A indicate yiclds under common management; those in columns B indicate yiclds under improved management.
Absence of a figure indicates that the erop is not commonly grown on the soil, that the crop is not suited to the soil, or that the soil is

not arable]

Corn Soybeans Wheat Oats Hay
Clover- Alfalfa-
Soil grass grass
A B B A B A B mixtures mixtures
A B A B
Bu Bu, Bu. Bu Bu Bu. Bu Bu Tons Tons Tons Tons
Belmore fine sandy loam, 2 to 6 percent slopes.__ .. 58 7 18 26 30 38 55 65| 2.4 3.0 3.5 3.8
Belmore loam, 0 to 2 pereent slopes____ ... 70 82 24 30 30 38 68 76 | 3.0 3.6| 3.6 4.0
Belmore loam, 2 to 6 pereent slopes_ .. 68 80 28 30 38 63 69 3.0 3.6 3.2 3.8
Berrien loamy fine sand, moderately fine sub-
stratum, 0 to 2 pereent slopes_____ ... 55 62 18 26 20 30 45 60| 22| 2.8| 2.9 3.4
Blount loam, 0 to 2 percent slopes. ... 75 90 22 30 26 34 50 75| 3.0 3.4 3.6 3.9
Blount silt loam, 0 Lo 2 pereent slopes_ ... 75 90 22 30 26 34 50 75| 3.0} 3.4| 3.6 3.9
Blount silt loam, 2 to 6 pereent slopes_. .- 75 90 29 26 34 50 721 3.0| 3.4| 3.6 3.9
Blount silt loam, 2 to 6 percent slopes, mod-
erately eroded - .- 74 89 20 28 26 34 50 71 3.0 3.4 3.6 3.9
Bono mucky silty eloy oo 70 85 30 25 33 60 80 2.8 3.2 3.2 3.5
Bono silty clay oo o 70 85 22 30 25 33 60 80 2.8 3.2 3.2 3.5
T U e B e B e e Bt Rl el il
Brookston silt loam__ _ o - 75 115 28 40 35 48 65 92 3.2 3.6 4.0 4.5
Brookston silty clay loam._______ . ____.______. 75 100 28 40 35 42 65 90 3.2 3.6 3.6 4.0
Carlisle muek_ _ _ o - 75 100 30 L2 S NN FEUNRRUN FUUUSUIN (SUIOUPUUN SOUOUPRUIPN USRS PSR SR
Chelsea fine sand, 2 to 6 pereent slopes______ ... 52 75 18 26 25 32 |ocoo|meeaas 291! 33} 33 3.8
Chelsca fine sand, 6 to 12 percent slopes_______. 50 68 18 24 25 32 | i|emmees 2.8 32| 31 3.5
Chelsea fine sand, 12 to 18 percent slopes_ _ oo |- vooo|oooo o femmmn]—anaaan 22 28 oo ]eeo- 2.4 3.0 238 3.1
Crosby loam, 0 to 2 percent slopes. .- 76 105 24 36 30 40 50 75 3.0 3.4 3.8 4.0
Crosby silt loam, 0 to 2 pereent slopes_ ... 76 105 24 36 30 40 50 75| 3.0 3.4, 3.8 4.0
Crosby silt loam, 2 to 6 percent slopes. ... 76 | 105 24 36 30 40 50 75| 3.0| 3.4| 3.8 4.0
Crosby silt loam, 2 to 6 percent slopes, moder-
ately eroded - L.~ 73 100 22 34 30 40 50 75 3.0 3.4 3.8 4.0
Del Rey silt loam___ . .- 72 88 23 30 25 33 48 68 3.1 3.5 3.5 3.8
Relloam_______ . ___. I 70 95 26 32 22 34 55 72 2.8 34| 3.1 3.5
Toel silt loam - e 70 95 26 32 22 34 55 72 2.8 3.4 3.1 3.5
Fox loam, 0 to 2 pereent slopes__ - ___. 65 85 26 32 33 40 60 70| 2.0 2.8 3.2 4.0
Fox loam, 2 10 6 pereent slopes__ ... - 65 85 26 32 33 40 60 70 2.0 2.8 3.2 4.0
Fox loam, 6 to 12 percent slopes, moderately
eroded - 60 70 20 24 33 40 50 60 1.5 2.5 3.0 3.5
Genesee 10am _ oo 75 | 108 32 44 30 38 55 80| 2.8} 32| 3.4 3.8
Genesee silt loam____ ... _________.._ 75 1 108 32 44 30 38 55 80| 2.8) 32| 3.4 3.8
Genesee silty elay loam__ .. _____._____._. 75 108 32 44 30 38 55 801! 2.8 3.2 3.4 3.8
Genesce fine sandy loam, sandy variant______.__ 65 85 25 30 30 38 46 60 | 2.8 3.2 3.4 3.8
Gilford fine sandy loam_____________.____.__- 75 90 26 33 25 33 60 80 2.8 3.2 3.2 3.5
L T LS o O e e B P ] e IS =l il
Haskins loam, 0 o 2 pereent slopes. - .- . 70 90 25 33 26 32 60 70| 15| 2.2 | 3.2 3.5
Haskins loam, 2 to 6 percent slopes_ . .-~ 70 90 25 33 28 35 60 70} L6| 2.4 3.2 3.5
Hoytville silty elay. - e 70 102 24 34 30 40 €0 85 2.8 3.5 3.2 3.8
Lenawcee mucky silty elay loam________._.__.__ 75 96 24 34 30 42 60 90 3.2 3.6 3.6 4.0
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TaBLE 2.—Estimated average acre yields of specified crops under two levels of management—Continued

Corn Soybeans Wheat Oats Hay
Clover- Alfalfa-
Soil grass grass
A B A B A B A B mixtures mixturcs
A B A B
By Bu, Bu., Bu, Bu, Bu, Bu. Bu, Tong Tons Tons Tons
Lenawee silty elay loam_ _____________________ 75 96 24 34 30 42 60 90 | 3.2 3.6 3.6 0
Linwood muek. . - _______________________ 72 98 30 38 | e R
Made land________ .. .|| o U (S N I R S
Martinsville loam, 0 to 2 pereent slopes_.__.____ 75 105 228 35 35 48 65 100 3.2 3.5 3.5 4.0
Martinsville loam, 2 o 6 percent slopes________._ 72 102 26 33 35 48 65 100 3.2 3.5 3.5 4.0
Martinsville loam, 2 to 6 percent slopes, moder-

ately croded_ . _________________ 72 100 26 32 35 48 62 90 1 3.2 3.5 3.5 4.0
Martinsville loam, 6 to 12 pereent slopes, moder-

ately eroded_ _ __ .. .. _____________________ 58 80 20 25 30 38 50 75 3.0 3.2 3.5 4.0
Martinsville loam, gravelly substratum, 0 to 2

percent slopes______ . ______________________ 75 95 24 32 32 40 62 80| 32] 35| 3.5 4.0
Martinsville loam, gravelly substratum, 2 to 6

pereent . __ ... ___._. 62 88 23 30 32 40 60 75 3.2 3.5 3.5 4.0
Martinsville silt loam, 0 to 2 pereent slopes_ ____ 75 105 28 35 35 48 65 100 | 3.2 3.5 3.5 4.0
Martinsville soils, 6 to 12 pereent slopes, severely

eroded_ .. oL _____._. 35 50 15 20 20 28 50 65 3.0 3.2 3.5 3.8
Mermill eomplex. ..o ____________._ 75 115 28 40 35 48 65 100 | 3.2 3.6 3.6 4.0
Miami loam, 2 to 6 percent slopes, moderately

eroded_____ . ____ o ________. 75 90 25 35 30 40 50 50| 3.1 3.6 3.6 4.0
Miami silt loam, 6 to 12 pereent slopes, moder-

ately eroded__ .. ________________________ 65 80 20 30 29 39 43 62 3.1 3.6 3.1 4.0
Miami soils, 6 to 12 percent slopes, severcly

eroded______ ______________________________ 40 63 18 23 22 30 30 60| 3.0 3.2 3.4 4.0
Montgomery silty elay_ . __________________ 70 85 22 30 25 33 68 80 2.8 3.2 3.2 3.5
Montgomery silty elay loam__________________ 70 85 22 30 25 33 60 80| 2.8 3.2 3.2 3.5
Morley silt loam, 2 to 6 percent slopes__________ 62 80 22 28 28 35 42 68 2.4 2.8 2.8 3.3
Morley silt loam, 2 to 6 percent slopes, moder-

ately eroded_ ___ .. ________________________ 60 78 20 26 27 35 42 65 28] 3.0 3.2 3.6
Morley silt loam, 6 to 12 pereent slopes_________ 55 75 20 25 27 35 42 65 2.8 3.2 3.2 3.6
Morley silt loam, 6 to 12 percent slopes, moder-

ately eroded.___ __________________________ 55 75 20 25 27 35 40 64| 28| 3.0 3.2 3.6
Morley silt loam, 12 to 18 percent slopes, moder-

ately eroded_____ _________________________ |\ | .. 22 30 25 42 1.3 2.6 2.5 3.0
Morley silt loam, 18 to 25 pereent slopes, moder-

ately eroded___________________ || e 1.5 2.6 2.5 3.0
Morley soils, 2 to 6 percent slopes, severely

eroded . _______________________________.____ 30 50 10 14 18 25 25 32 1.5 2.0 3.0 3.6
Morley soils, 6 to 12 pereent slopes, scverely

eroded. o __ ||| 18 25 25 52 1.5] 20 3.0 3.6
Morley soils, 12 to 18 percent slopes, scverely

eroded ______________________ S ) S O DU 1.5 20| 3.0 3.6
Morley soils, 18 to 25 percent slopes, severely

eroded. ..o oo e
Nappance silt loam_ _ ________________________ 65 85 21 20 26 34 48 70| 2.8 3.2 3.2 3.8
Nappance silty clay loam_____________________ 65 85 21 29 26 34 48 70| 2.8 3.2 3.2 3.8
Oshtemo fine sandy loam, loamy substratum,

0 to 2 percent slopes_ _ - __________________ 70 95 25 35 35 45 45 60| 3.0 8.2 35 4.0
Oshtemo fine sandy loam, loamy substratum,

2 %0 6 percent slopes. _ - __________________ 65 90 25 35 35 45 45 60 3.0 3.2 3.5 4.0
Oshtemo fine sandy loam, loamy substratum, -

6 to 12 percent slopes, moderately croded_____ 55 80 20 25 35 45 75 86| 3.0| 3.2 3.5 4.0
Oshtemo sandy loam, 0 to 2 pereent slopes_.___ _ 60 80 18 22 33 40 65 80| 2.0 2.8 3.2 4.0
Oshtemo sandy loam, 2 to 6 pereent slopes._____ 60 80 18 22 33 40 65 80 2.0 2.8 3.2 4.0
Pewamo mucky silty clay loam__._____________ 72 110 26 36 32 42 60 90 2.8 3.5 3.2 3.8
Pewamo silty elay loam ______________________ 72 110 26 36 32 42 60 90 2.8 3.5 3.2 3.8
Plainficld fine sand, moderately fine substratum, :

2 to 6 percent slopes_ . ... _________________ 40 60 14 22 20 30 45 65 2.1 2.9 2.9 3.5
Plainfield fine sand, moderately fine substratum,

6 to 12 percent slopes_ __ ... ______________ 30 50 14 22 20 25 45 65 2.1 2.9 2.9 3.5
Rawson fine sandy loam, 2 to 6 percent slopes___ 65 90 25 32 25 35 60 80 2.1 3.2 3.3 4.0
Rawson loam, 0 to 2 pereent slopes.______.____._ 69 105 25 35 25 36 60 90 | 2.8 3.5 3.3 4.0
Rawson loam, 2 to 6 percent slopes, moderately

eroded______________ . ____________________. 60 85 22 30 25 35 55 8| 2.8 35| 3.3 4.0
Rawson loam, 6 to 12 pereent slopcs, modcrately

eroded. ___ . _________ 58 83 20 28 24 32 52 | 68 2.8] 35| 33 4.0
Rensselaer loam - __________________________ 75 115 28 40 35 48 65 1001 3.2 3.6 3. 6 4.0
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TasLE 2.—Estimated average acre yields of specified crops under two levels of management—Continned

Corn Soyhecans Wheat Oats Hay
Clover- Alfalfa-
Soil grass grass
A B A B A B A B mixtures mixtures
A B A B
Bu. Ru. Bu, Bu. Bu., Bu. Bu. Bu. Tons Tong Tons Tons
Rensselaer mucky silty elay loam_ oo _. 75 115 28 40 35 48 65 100 3.2 3.6 3.6 4.0
Rensselaer silt loam .- 75 115 28 40 35 48 65 100 3.2 3.6 3.6 4.0
Rensselaer silty elay loam_____ ... 75 115 28 40 35 48 65 100 | 3.2 3.6 3.6 4.0
St. Clair silt loam, 2 to 6 percent slopes_ __ .- 58 75 20 25 25 35 55 65 2.0 3.0 2.5 3.5
St. Clair silty clay loam, 2 1o 6 pereent slopes,
moderately eroded . 55 71 18 22 22 33 50 60 2.0 2.8 2.5 3.5
St. Clair silty clay loam, 6 to 12 percent slopes,

moderately eroded . - - oo oo e eme e 22 33 40 60 2.0 2.8 2.4 3. 4
Shoals silty elay loam_ .- 60 90 25 35 15 20 60 80 2.9 3.3 3.0 3. 4
Tawas Muek - - oo 70 90 28 2Y-2 WU (U FEUURURUES FIONUIRIN [UUPURpIY RN RS PP
Wallkill silt loam _ _ _ .o 72 112 26 36 32 42 55 85 2.8 3.5 3.5 4.0
Wallkill silty elay loam____ .- 72 110 26 36 32 40 65 85 2.8 3.5 3.5 4.0
Washtenaw silt loam_ . - 72 110 26 36 32 40 65 85 2.8 3.5 3.5 4.0
Westland loam_ _ oo 70 110 24 32 30 40 62 84| 2.8 3.5 3.5 4.0
Westland silty elay loam_____ . o - 70 110 24 32 30 40 60 80| 2.8 3.5 3.5 4.0
Whitaker fine sandy loam, 0 to 2 percent slopes. - 75 100 24 34 28 36 55 75 3.1 3.6 3.8 4.0
Whitaker loam, 0 to 2 percent slopes_ ...~ 76 105 24 36 36 50 65 85| 3.0 3.5 3.8 4.0
Whitaker loam, 2 to 6 percent slopes. ... 70 90 22 30 36 50 60 801 3.0 3.5 3.8 4.0
Whitaker silt loam, 0 to 2 percent slopes._.. -~ 75 105 24 36 36 50 65 85 330 3.5 3.8 4.0
Willette mueke oo oo oo e 75 100 30 88 | e e e e |-

The management needed to obtain the yieldsin the B col-
umns consists of (a) using a cropping system that main-
tains tilth and the content of organic matter, (b) control-
ling erosion well enough to maintain or improve the soil,
(¢) maintaining the supply of available plant nutrients at
a high level, (c) applymg lime and fertilizer according to
the results of frequent soil tests, (e) using crop residue to
the fullest extent to protect and improve the soils, (f)
using minimum tillage, (g) choosing only the most suit-
able crop varieties, (h) controlling weeds thoroughly by
tilling and spraying, and (i) draining wet soils well
enough so that yields are not restricted by wetness.

Woodland ®

Hardwood forests originally covered a large part of
Allen County, but by 1959 only 43,600 acres of woodland
remained. Much of ‘the present woodland is on sloping
soils and adjacent to streams; many small arcas are on
wet soils in depressions and other indrained areas; and a
small acreage is on droughty, sandy soils. The woodland
acreage has decreased as Industry and housing have
expanded.

Among the soil characteristics that most affect the

growth of trees are available water capacity and depth of
root zone. Other important characteristics are aeration,
thickness of surface layer, natural supply of plant nutri-
ents, texture and consistence of soil material, depth to mot-
tling, and depth to water table.

One of the major forest types represented in Allen

County is the mixed upland oak type. This type predomi-

? prepared by Joun O. HorwaeEr, woodland conservationist, Soil
Conservation Service.

nates on the drier, well-drained sites. The major species are
white oak, bur oalk, red oak, black oak, hickory, white ash,
sugar maple, and tulip-poplar.

Another major forest type is tulip-poplar, which is pre-
dominant on the lower parts of slopes, on the cool aspects
(slopes facing north and northeast), and in the coves.
Tulip-poplar 1s the principal species that is managed for
cutting and for woodland improvement. Associated spe-
cies are white ash, red oak, basswood, black cherry, white
oak, hickory, beech, black walnut, and sugar maple.

Of minor importance in this county is the pin-oak type.
Associated with the pin oak arve soft maple, elm, ash,
swamp white oak, and bur oak.

Woodland groups

The soils of Allen County have been placed in nine wood-
land groups, each made up of soils that are about the same
in sultability for trees, in management needs, and in poten-
tial productivity. Table 3 gives, by groups, information
needed in planning woodland management. The woodland
classification of each individual soil 1s given in the “Guide
to Mapping Units.” Borrow pits, Gravel pits, and Made
Jand were not, placed ina woodland group. ,

The potential productivity of a soil for a specified kind
of tree is expressed as site index. The site indexes for up-
land oaks, tulip-poplar, and pin oak arve given for each
group of soils on which these trees grow. The site index is
the average height of the dominant trees in o stand at age
50. The site indexes for upland oaks given in table 3 are
based on data in USDA Technical Bulletin 560 (§),® and
those for tulip-poplar on data assembled by W. T. Doo-

3 Ttalic numbers in parentheses refer to Literature Cited, p. 73.
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little in 1957 and published by the U.S. Forest Service. For
in oak, the growth data for sweetgum in the Forestry
HTandbook (6) were used. These site indexes can be trans-
Jated into estimates of yield and annual growth by the use
of yicld data developed by the Soil Conservvation Service
from data in USDA publications (5, 10).

The terms used in table 3 are defined in the following
paragraphs.

Seedling mortality indicates the proportion of natural
or planted seedlings that can be expected to die. It is
influenced by the nature of the soil, the degree of erosion,
and the dirvection of slope. Mortality is slight if not more
than 25 percent of the planted seedlings die, or if trees
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ordinarily regenerate naturally in places where there are
enough seeds. It is moderate if 25 to 50 percent of the
seedlings die and some replanting is necessary, ov if trees
donot regenerate naturally in numbers needed for adequate
restocking. Mortality is severe if more than 50 percent of
the planted seedlings die or if trees do not ordinarily
resced naturally in places where there are enough seeds.
Tf mortality is severe, it is nccessary to do considerable
replanting of seedlings, to prepare special seedbeds, and to
use superior methods of planting to insure a full stand of
trees.

Erosion hazard is rated according to the risk of erosion
on well-managed woodland that is not protected by special

TaBLE 3.—Woodland groups and factors in woodland management

[Borrow pits (Bp), Gravel pits (Gp), and Made land (Ma)}, were not placed in o woodland group]

Potential Preferred specics
productivity
Woodland Seedling Erosion Windthrow Equipment
group mortality hazard hazard limitations
Forest Site Tn existing For planting
type index stands

Group 1. Upland oak.__} 85-90 | Slight or Slight or Slight__-.___ Slight or Red oak, white | Red pine, white

Tulip-poplar..| 90-105 modcrate. moderate. moderate. oak, sugar pine, tulip-
maple, tulip- poplar, !
poplar, black black walnut.l
walnut, white
ash, bass-
wood, black
cherry.

Group 2. Upland oak___| 80-92 | Slight___.____ Slight__.____ Modcrate or | Moderate__._| Soft maple, White pine,

Tulip-poplar-_{ 90-100 severe. white ash, soft maple,
bur oak. white ash.

Group 3. Tulip-poplar__| 95-105 | Slight_______ Slight__-___. Slight__.____ Slight__.____ Tulip-poplar, White pine,
cottonwood, cottonwood,
soft maple, black locust,
sycamore. black walnut,

Group 4. Tulip-poplar__| 90-105 | Moderate-___| Slight____.__ Modecrate or | Severe....._.- Soft maple, pin | (3.

severe. oak, white
ash.

Group 5. Pin oak____.__ 90~-105 | Slight_._.___ Slight__.____ Moderate.___| Moderate___.| Pin oak, soft White pine,
maple, white cottonwood.
ash.

Group 6. Upland oak___| 80-85 Slight or Slight or Slight__.____ Slight or White oak, White pine,

Tulip-poplar. .| 75-85 moderate. moderate. moderate. black oak, red pine,
tulip-poplar, jack pine.
red oak,
black walnut.

Group 7. Upland oak___| 65-75 Moderate.___| Slight or Slight__.____ Slight or Black oak, White pine, red

moderate. moderate. scarlet oak, pine, jack
white oak. pine.

Group 8. Upland oak___| 70-80 | Slight____._. Slight or Slight__.____ Moderate.___| Tulip-poplar, White pine.

moderate white oak,
red oak,
bur oak.

Group 9. () JR . ® (G () P (G J () J () J White pine,
Norway
spruce,
arborvitac.

! Suitable for spot planting in woodland openings.

2 Only speeies that regencrate naturally should be grown on the soils in this group.

% The soils in this group are not suitable for woodland.
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practices. It is slight if a small loss of soil is expected.
Generally, the hazard is slight if the slope range is 0 to 2
percent and runoff is slow or very slow. The hazard is
moderate where there is a moderate loss of soil if runoff
is not controlled and the vegetative cover is not adequate
for protection. It is severe where there are steep slopes,
rapid runoft, slow infiltration, and slow permeability.

Windthrow hazard represents an evaluation of soil
characteristics that affect the development of tree roots and
the firmness with which the roots anchor the tree in the soil
and. enable it to resist the force of wind. The hazard is
slight if voots hold the tree firmly against a normal
wind, or if individual trees are likely to remain standing
if released on all sides. The hazard is moderate if the roots
develop enough to hold the tree firmly except when the soil
is excessively wet and the wind velocity is very high. It is
severe if rooting is not deep enough to give adequate
stability, and if individual trees are likely to be blown over
if they are released on all sides.

Equipment limitation depends upon drainage, to-
pography, texture, and other soil characteristics that can
restrict or prohibit the use of ordinary equipment in tend-
ing and harvesting woodland crops. The limitation is slight
if there are no restrictions on the type of equipment or on
the time of year that the equipment can be used. It is
moderate if slopes are moderately steep, or if the use of
heavy equipment is restricted by wetness in winter and
early in spring. The limitation is severe if many types of
equipment cannot be used, if the time during which equip-
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ment cannot be used is more than 3 months a year, and if
the use of equipment severely damages the roots of trees
and impairs the structure and stability of the soil. The
limitation is severe on moderately steep and steep slopes
that are stony and have rock outcrops. It also is severe on
bottom lands and low terraces that are wet in winter and
early in spring.

The preferred species are those that grow most rapidly
and are most readily and profitably marketed.

Shrub suitability groups

Table 4 gives information about some of the shrubs,
vines, and other ground cover that can be used to control
evosion, to protect soils and farm buildings from wind,
and to provide food and cover for wildlife. The shrub
suitability classification of each individual soil is given in
the “Guide to Mapping Units.” Borrow pits, Gravel pits,
and Made land were not placed in a shrub suitability
group.

Many plantings serve more than one purpose. Those that
help to control erosion in the steeper areas may also
help to reduce the cost of mowing and other maintenance
work. Shelterbelts and windbreaks to the north and west
of farm buildings give year-round protection from wind, as
well as adding to the attractiveness of the landscape. High-
bush cranberry, multiflora rose, and Amur honeysuckle
are useful for erosion control, for protection from wind,
and for wildlife food and cover, and they also make good
hedges.

TaBLE 4.—Shrub and ground cover plantings

[Dashes indicate that on the soils of the particular group, the plant is not suitable for any of the specified uses. Borrow pits (Bp), Gravel
pits (Gp), and Made land (Ma) were not placed in any of the shrub suitability groups)

Plant Characteristics of plant

Suitable uses, by shrub suitability groups

Group 1

Group 2 Group 3 Group 4

Arrowwood___.._ Ultimate height of 10 to
12 feet; slow growing;
shade tolerant.

Ultimate height of 8 to

14 feet; shade tolerant.

Autumn olive. . __

Blackberry_ . ..._ Ultimate height of 4 to
6 feet; thorny; fruit
producers.

Ultimate height of 15 to 20
feet; slow growing;
shade tolerant.

Ultimate height of 3 to 6
feet; shade tolerant;
grows only where plant
competition is slight.

Blackhaw_._____.

Cherry, Manchu._.

Wildlife borders. _

Wildlife borders. - - |- oo oo

Wildlife borders;
areas around
ponds.

Wildlife borders_ .- |- ________.

Wildlife bor-
ders; areas
around ponds.

Wildlife borders.

Wildlife borders;
areas around
ponds.

Wildlife borders_ _.__

Wildlife borders;
gullies and road
cuts.

Wildlife borders;
gullies and road
cuts.

Coralberry.__.___ Ultimate height of 4 to 6 Wildlife borders;
feet; shade tolerant; gullies and road
may spread into un- cuts.
clipped and nontilled
areas.

Crabapple, Ultimate height of 15 to 20 | Wildlife borders;

Siberian. fcet; shade tolerant. arcas around
ponds.

Cranberry, Ultimate height of 6 to 12 | Shelterbelts and

highbush. feet; slow growing; windbreaks; wild-
shadc tolerant. life borders.

Currant_______ Ultimate height of 2 to 4 | ceooaooooo

fect.

206-442—069—4

Shelterbelts and
windbreaks; wild-
life borders.

Wildlife borders;
areas around
ponds.

Shelterbelts and
windbreaks; wild-
life borders.

Wildlife borders. ...
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TaBLE 4.—Shrub and ground cover plantings—Continued

Suitable uses, by shrub suitability groups

Plant Characteristics of plant
Group 1 Group 2 Group 3 Group 4
Dogwood:
|10 Ultimate height of 4 to 8 Wildlife borders. ____ Wildlife borders; Wildlife borders;

Hauzelnut,
American.

Honeysuckle:
Amur. oo _____

Tartarian______

Indigobush_____._

Nannyberry__ ...

Ninebark__ ______

Plum, wild_____.__

Raspberry._ . ____

Rose:
Multiflora______

Rugosa. . __._..

Russian-olive_____

Sumac:
Smooth_._.______

feet; slow growing.

Ultimate height of 8 to 12
feet; shade tolerant.

Ultimate height of 8 to 12
feet.

Ultimate height of 6 to 12
feet; shade tolerant;
especially well suited to
soils that are not artifi-
cially drained.

Ultimate height of 8 to 10
feet.

Ultimate height of 8 to 16
feet; shade tolerant.

Ultimate height of 10 to 16
feet; shade tolerant.

Ultimate height of 10 o 15
feet; shade tolerant;
good for controlling
crosion.

Ultimate height of 6 to 12

fect; slow growing; shadc_

tolerant.

Ultimate height of 6 to 10
feet; shade tolerant;
gregarious.

Ultimate height of 10 to 20
feet; very hardy; thorny.

Ultimate height of 4 to 6
feet; thorny.

Ultimate height of 6 to 10
feet; thorny; may spread
into unelipped and
nontilled areas.

Ultimate height of 4 to 6
fect; thorny.

Ultimate height of 10 to 20
feet; shade tolerant;
thorny; very hardy.

Ultimate height of 10 to 15
fect.

Especially well
suited to stream-
banks; good
border plant.

Wildlife borders;
areas around
ponds; strecam-
banks.

Shelterbelts and
windbreaks; areas
around ponds;
gullies and road
cuts.

Shelterbelts and
windbreaks; wild-
life borders; areas
around ponds;
gullies and road
cuts.

Wildlife borders;
areas around
ponds.

Shelterbelts and
windbreaks;
wildlife borders.

Shelterbelts and
windbreaks;
wildlife borders;
areas around
ponds; gullies and
road cuts.

arcas around
ponds.

Especially well
suited to stream-
banks.

Wildlife borders;
arcas around
ponds; stream-
banks.

Shelterbelts and
windbreaks; wild-
life borders; areas
around ponds;
gullics and road
cuts.

Shelterbelts and
windbrenks; wild-
life borders; arcas
around ponds;
gullies and road
cuts.

Wildlife borders;
arcas around
ponds.

Shelterbelts and
windbreaks;
wildlife horders.

Wildlife borders;
areas around
ponds.

Shelterbelts and
windbreaks;
wildlife borders;
gullics and road
cuts.

areas around
ponds.

Lspecially well
suited to stream-
banks.

Wildlife borders;
areas around
ponds.

Wildlife borders;
areas around
ponds; stream-
banks.

Wildlife borders;
areas around
ponds.

Shelterbelts and
windbreaks; wild-
life borders; arcas
around ponds;
gullics and road
cuts.

Shelterbelts and
windbreaks; wild-
life borders; areas
around ponds;
gullics and road
cuts.

Wildlife borders;
arcas around
ponds.

Shelterbelts and
windbreaks;
wildlife borders.

Wildlife borders_ ____

Shelterbelts and
windbreaks;
wildlife borders;
arcas around
ponds; gullies and
road cuts,

Gullies and road euts.

Wildlife bor-
ders; aveas
around ponds.

Wildlife bor-
- ders; arcas
around ponds.

Gullies and
road cuts.

Shelterbelts and
windbreaks.

Shelterbelts and
windbreaks;
wildlife
borders.

Gullies and road
cuts

Shelterbelts and
windbreaks.

Wildlife horders.
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TasLE 4.—Shrub and ground cover plantings—Continued

Plant Characteristies of plant

Suitable uses, by shrub suitability groups

Group 1

Group 2 Group 3 Group 4

Sumae:

Tulipbush

Wayfaring-tree- - _

Willow, purple-

Staghorn Ultimate height of 10 to 15
feet: shade tolerant:
sprouts persistently
from roots.

Ultimate height of 10 to 15
feet; shade tolerant;
good for erosion control.

Ultimate height of 6 to 12
feet.

Ultimate height of 6 to 10

Wildlife horders

Shelterbelts and

Wildlife borders.

Wildlife borders

Shelterbelts and

osier. feet; will reproduce windbreaks; windbreaks;
from cuttings. wildlife borders; especially well
areas around suited to stream
ponds; especially banks.
well suited to
streambanks.
Wildlife*

A well-planned and well-managed system of farming
maintains the productivity. of the soils and provides
food and cover for wildlife. Farming that depletes the
soils reduces the supply of food and the amount of cover.
The resulting reduction in the population of desirable
animals leads to an increase in the number of insects and
of rodents and other destructive animals.

On most farms habitats for wildlife can be improved
by increasing and diversifying the supply of food and the
areas of food and cover (2) and by providing travel lanes.
Only a few farms in Allen County have an ideal balance
between cover and food for wildlife. Some farms are
used almost entirvely for row crops. On these farms food
for wildlife is abundant but cover is scarce. Other farms
are largely in pasture and woodland, which furnish ample
cover but little food.

Cropland, pasture, and woodland can all be managed so
as to make both food and cover available. On cropland,
cover can be provided by fence rows, by windbreaks, by
perennial field borders, and by vegetation in the water-
ways and on the banks of ditches and streams. In addi-
tion to these places of cover, odd areas in fields and the
arcas around ponds and in marshes can be used for both
food and cover. In pasture or woodland, borders that
produce seed and fruit can be planted and small areas can
be planted to grasses and conifers. For shrubs that make
good wildlife borders, see table 4, beginning on page 39.
The kinds of wildlife that live'in an area are related to
the kinds of soils and to other environmental factors. For
that reason, the kinds of wildlife in Allen County ave dis-

4+ Prepared by Jayves McCaLr, biologist, Soil Conservation Ser-

vice.

cussed according to their relationship to the eight soil asso-
ciations, which are described in the section “éeneml Soil
Map.” Food in the form of farm crops is abundant in
much of the county, but cover for small animals is lack-
ing in most places.

The population of bobwhite quail is about six birds to a
hundred acres in all eight soil associations. Compared with
other counties in the State, Allen County has a small
number of these birds.

Pheasants arve especially plentiful in association 6
near the eastern border of the county, where the average
population is at least 25 birds to a hundred acres. The
average population in association 4 is two birds to a
hundred acres. In the rest of the county, the average is
sevell.

More than 25 species of migrating waterfowl pass
through the county in spring and fall. Mallards and
black ducks are the most numerous. Wood ducks commonly
nest near water in all the associations and compete with
raccoons for hollow trees in which to rear their broods.
A few mallards and blue-winged teals nest in idle open
fields and meadows near water.

The number of deer is increasing in all eight associa-
tions and most noticeably along the St. Joseph River in
association 2 and in the Cedar Canyons area in associa-
tion 4. Good habitat for deer exists also in wooded areas
and along streams in association 1.

Rabbits and squirrels are the most abundant small-
game animals in all-eight associations but are less numer-
ous in associations 5 and 6 than in the other associations.
Rabbits prefer farmland or the edges of fields, where they
can obtain food and cover. Fox squirrels are plentiful in
small woodlots and on wooded streambanks that are
adjacent to cultivated areas.
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Among the fur-bearing game animals are raccoons,
muskrats, minks, skunks, and opossums. Raccoons and
opossums are abundant in wooded areas and along
streams in associations 1,2, and 4.

Fish are common in the main rivers and their tribu-
taries. The principal sport fish arve bass, bluegill, and
channel catfish. Buffalofish, other suckers, and panfish
are also caught.

Recreation®

Because of the wide variety and seasonal nature of rec-
reational activities, many diflerent areas can be used for
these purposes. Allen County has many areas that have
either natural ponds or good sites for pond construction
(fig. 13). It also contains some areas that cannot be used
profitably for crops, pasture, or timber but that can be
developed for recreation. Among these are swampy and
marshy areas, wooded areas that have short, steep slopes,
and bottom lands that have been cut by stream channels.
If managed for multiple use, such areas also provide food
and cover for wildlife, protection against runoff, and
storage for water. Primitive areas ave potential nature
laboratories that can be used for educational and scientific
purposes.

Four areas that have potential for recreational develop-
ment are recognized. The soils in these areas are suitable
for recreational uses but not for farming. They are de-
scribed briefly, and their potential uses are discussed in the
following paragraphs.

Area 1 is within the watersheds of Cedar Creek and
the St. Joseph River. It includes both woeoded bottom lands
and rugged, severely eroded, wooded uplands within soil
associations 1, 2, and 4. This area has potential as a wild-
life sanctuary and, in its primitive state, as a nature labo-
ratory that can be used for educational and scientific pur-
poses. It can also be managed for watershed protection.

Area 2 is in the valleys of the Maumee River and the
St. Marys River. It includes wooded bottom lands and
steep, wooded streambanks in all soil associations except
association 5. This area has potential as a wildlife sanc-
tuary.

Area 3 is within the watershed of the Little River. It
includes seriously eroded wooded uplands, rugged wooded
terrain around headwaters, and wet areas and sandy ridges
in the valleys, in soil associations 4, 5, and 7. Tt has poten-
tial as a wildlife sanctuary and, in its primitive state, as
a nature laboratory that can be used for educational and
scientific purposes. It can also be managed for watershed
protection.

Area 4 is in the northwestern part of the county, in soil
assoclations 8, 4, and 5. It is characterized by potholes,
bogs, lakes, and ditches, and by seriously eroded uplands.
This area has potential as a wildlife sanctuary and, in its
primitive state, as a nature laboratory that can be used
for educational and scientific purposes.

Engineering Uses of the Soils

Soils are of interest to engineers because they affect the
construction and maintenance of roads, airports, pipelines,

"By JaNE H. DUSTIN, community recreational leader.
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Figure 13.—Pond constructed in an area of Pewamo silty clay
loam.

building foundations, facilities for water storage, erosion
control structures, drainage systems, and sewage disposal
systems. The soil properties most important to engineers
are permeability to water, shear strength, compaction
characteristics, soil drainage, shrink-swell characteristics,
texture, plasticity, and pH. Topography, depth to water
table, and depth to bedvock are also important.
Information in this publication can be used to—

1. Malke studies that will aid in selecting and devel-
oping industrial, business, residential, and recrea-
tional sites.

2. Make preliminary evaluations of soil and ground

conditions that will aid in selecting locations for

highways, airports, pipelines, and cables and in
planning detailed investigations at the selected
locations.

Make preliminary estimates of soil properties that

ave significant in the planning of agricultural

drainage systems, farm ponds, and diversion ter-
races.

4. Locate probable sources of sand and gravel and
other construction materials.

5. Correlate performance of engineering structures
with soil mapping units to develop information
that will be useful in designing and maintaining
engineering structures.

6. Determine the suitability of soils for cross-country
movement of vehicles and construction equipment.

7. Supplement information obtained from other
sources in making maps and reports that can be
used readily by engincers.

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

[wl)

With the use of the soil map for identification, the en-
gineering interpretations reported here can be useful for
many purposes. It shonld be emphasized that they do not
eliminate the need for sampling and testing at the site of
specific engineering works involving heavy loads and ex-
cavations deeper than the depths of layers here reported.
Even in these sitnations, the soil map is useful for plan-
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ning more detailed ficld investigations and for suggesting
the kinds of problems that may be expected.

Some terms used in soil science—for example, soil, clay,
silt, and sand—differ in meaning from the same terms used
in engineering. These terms are defined in the Glossary.

Engineering classification systems

Two systems of classifying soils are in general use
among engineers. Most highway engineers classify soil
material according to the system used by the American As-
sociation of State Highway Officials (AASHO) (7). In
the AASHO system, soil materials ave classified in seven
groups, ranging from A-1, which consists of gravelly soils
having high bearing capacity, to A7, which consists of
clay soils having low bearing capacity when wet. The rela-
tive engineering value of the soils can be indicated by a
group index number, which ranges from 0 for the best
materials to 20 for the poorest. The group index number,
if it has been determined, is shown In parentheses after
the soil group symbol in table 5, for example, A-T-5(14).
Highly organic soils, such as peat and muck, which shoul d
not, be used as construction or foundation material, are not
included in this classification.

Some engineers prefer to use the Unified classification
system (77) developed by the Corps of Engineers, U.S.
Army, and revised and expanded in cooperation with the
Bureau of Reclamation, U.S. Department of the Interior.
In this system, soil materials are identified as coarse
grained (eight classes), fine grained (six classes), or
highly organic (one class). Soils identified as coarse
grained are 50 percent or less material that passes the No.
900 sieve, but those identified as fine grained are more than
50 percent material this size. Highly organic soils generally
can be identified visually.

Engineering test data

To help evaluate the soils in Allen County for engineer-
ing purposes, samples from 16 profiles were tested accord-
ing to standard procedures. The results are in table 5.

Moisture-density data are obtained by compacting soil
material at successively higher moisture content. Assum-
ing that the compactive effort remains constant, the
density of the compacted material increases until the
optimum moisture content is veached. After that, the den-
sity decreases with increase in moisture content. The high-
ost dry density obtained in the compaction test is termed
“maximum dry density.” Moisture-density data are im-
portant in earthwork because, as a rule, optimum stability
is obtained if the soil is compacted to about the maximum
dvy density when it is at approximately the optimum
moisture content.

California bearing ratio (CBR) is the load-supporting
capacity of a soil as compared to that of standard crushed
limestone. A soil with a CBR of 16 will support 16 percent
of the load that would be supported by the standard
crushed limestone, per unit area and with the same degree
of distortion.

The relative proportions of the different size particles
are determined through mechanical analysis made by a
combination of sieve and hydrometer methods.

The tests for plastic limit and liquid limit measure the
effect of water on the consistence of 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;
the moisture content at which this change occurs is the
plastic limit. As the moisture content is further increased,
the material changes from a plastic to a liquid; the mois-
ture content at which this change occurs is the liquid limit.
The plasticity index is the numerical difference between
the liquid limit and the plastic limit. It indicates the range
of moisture content within which a soil material is plastic.

Estimated engineering properties

Table 6 shows estimates of soil properties that affect en-
gincering significantly. Some of these estimates are based
on test data and others on past experience in engineering
construction. The column headings in table 6 are discussed
briefly in the following paragraphs.

The amounts passing sieves No. 10, No. 40, and No. 200
have been rounded to the neavest 5 percent. Gravel-size
material does not pass the No. 10 sieve. The material that
passes through the No. 200 sieve is mainly silt and clay, but
the smaller grains of very fine sand also pass through it.

Permeability indicates the rate at which water moves
through undisturbed soil material. The estimates are based
largely on texture, structure, and consistence of the soils.

Available water capacity refers to the amount of capil-
lary water held in a soil that is wet to field capacity. This
amount of water added to air-dry soil will wet the soil ma-
terial to a depth of 1 inch without further percolation.

Reaction, which indicates the degree of acidity or al-
kalinity of a soil, is expressed in pH values.

Trost-heave potential refers to the heave caused by the
formation of ice lenses in the soils and the subsequent loss
of strength as a vesult of excess moisture during periods of
thaw. For frost-heave potential to become a major consid-
eration, there must be a susceptible soil, a source of water
during the freezing period, and low temperature for a pe-
riod long enough for the ground to freeze.

Shrink-swell potential indicates the volume change to be
expected with a change in moisture content. These esti-
mates are based primarily on the amount and kind of clay
in the soil.

Engineering interpretations

Table 7 lists, for each soil in Allen County, interpreta-
tions of its features that affect its suitability for specific
engineering uses. The data in this table apply to the repre-
sentative profile described in the section “Descriptions of
the Soils.” A soil feature unfavorable for one engineering
use may be favorable for another. Following are brief ex-
planations of the column headings in table 7.

Topsoil refers to soil material, normally only the surface
layer, used to topdress back slopes, embankments, lawns,
and gardens. Among the features upon which the suita-
bility rating is based are organic-matter content, texture,
susceptibility to erosion, and depth to water table.

The suitability ratings for sources of sand and gravel
apply only to the uppermost 5 to 7 feet of soil material.
These materials ocenr at various depths within soils of the
same series, and consequently, a test pit is needed at each
site to determine their extent and availability.

The suitability rating for road subgrade is based on the
performance of soil material that has been removed from
its original location. Ratings are given for both the subsoil
and substratum if their characteristics differ.
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TaBLE 5.—FEngineering
[Except for the California Bearing Ratio (CBR) test, tests were performed by Purdue University in cooperation with the Indiana State
American Association of State

Moisture-density CBR test 2
data !
SCS
sample | Depth
Soil name and Parent material number | from | Horizon Molded specimen
location of sample S60 | surface Maximum | Optimum CBR | Swell
Ind 2- dry moisture
density content Dry Mois-
density ture
content
Hoytville silty clay: In, Lb.Jeu. ft. Pet. | Lb.fen. ft. Pet. Pet,

NEXNWY sce. 34, Glacial till of 10-1 0-6 Ap 104 21 100. 3 20. 7 9 1.8
T.31 N, R. 15 E. Wisconsin age. 10-2 12-25 | B21g 100 22 103. 2 21. 5 7 1.3
(modal). 10-3 | 40-48 | C 106 20| 107.5 19. 0 71 1.0

NWYSWY see. 4, T. | Glacial till of 12-1 0-7 | Ap 99 23 100. 0 22. 6 7 1.1
31N, R. 15 E. Wisconsin age. 12-2 22-35 | B22g 102 22 102. 6 21. 4 6 .8
(fine textured). 12-3 44-56 | C 106 18 105. 5 17. 4 2 3.9

NWYUSWIY, sec. 2, T. | Glacial till of 11-1 0-7 Ap 103 20 101. 2 21.3 6 2.4
30N, R. 14 E. Wisconsin age. 11-2 15-25 | B2lg 103 19 103. 8 20. 6 7 1.2
(coarse textured). 11-3 41-52 | C 105 20 106. 9 20.0 6 1.7

Martinsville loam, Outwash material 5-1 0-8 Al 111 14 112. 9 13. 6 18 .4
gravelly substrafum: of Wisconsin age. 5-2 16-31 | B21 116 14 116. 7 13.7 5| <.1

SE}STEY see. 30, 5-3 | 46-54 | C 120 11 119. 6 10.1 42| <1
T.32 N, R. 11 L.

(modal).

SWisSIaY, sec. 11, T, | Outwash material 6-1 0-8 | Al 103 18 102. 4 17. 8 9 .6
30 N, R. 13 E. of Wisconsin age. 6-2 21-42 | B21 119 13 118. 2 13.3 3 0
(fine textured). 6-3 68-72 | C 124 12 124. 8 9.1 25 | <. 1

NEUNEY see. 29, Outwash matevial 4-1 0-7 Al 117 12 116. 3 12,8 9 .1
T.30 N, R. 12 L. of Wisconsin age. 4-2 14-29 | B21 120 12 121. 5 12. 4 8 0
(coarsc textured). 4-3 51-64 | C 123 12 125. 1 11.5 11 | <. 3

Martinsville silt loam: Outwash material 7-1 0-6 Al 91 23 88. 6 23. 5 6 .3

NWHNE¥SWsce. 27, or loessal fine 7-2 18-38 | B21 111 17 111. 5 16. 8 4 .2
T.32 N, R. 11 L&, sands and silts. 7-3 58-66 | C 121 12 121. 4 11.7 6 .3
(modal).

SEMNEY see. 3, Lacustrine fine 8-1 0-8 Ap 110 15 110. 6 15. 1 8 .5
T.30N., R. 13 E. sands and silts 8-2 12-24 | B21 110 17 109. 5 16. 0 7 .3
(fine textured). of Wisconsin age. 8-3 20-46 | C 113 17 110. 7 17.0 3 .3

SWINEY sec. 35, Lacustrine fine 9-1 0-8 Ap 110 16 110. 1 15. 7 4 .8
T.30 N, R. 12 E. sands and silts 9-2 21-40 | B21 111 17 111. 0 16. 9 4 .2
(coarse textured). of Wisconsin age. 9-3 40-65 | B23 119 13 119.1 13. 4 3 0

Morley silt loam: Glacial till of 1-1 0-10 | A1 106 18 104. 4 18. 3 4 .07

NEWNEY sce. 31, T. Wisconsin age. 1-2 16-25 | B2 101 21 102.1 |- 22,6 1 <. 8
30 N, R. 12 i, 1-3 29-46 | C1 112 17 112. 2 17. 0 6 .6
(modal).

NEYSW ¥ sce. 27, T. 32 | Glacial till of 3-1 0-6 | AL 93 24 92. 5 23. 8 5 1.3
N., R. 13 E. (fine Wisconsin age. 3-2 13-26 | B2 104 21 104. 8 20. 9 6 1.1
textured). 3-3 31-42 | C1 108 16 109. 5 17.5 5 2.1

NEYNTEY sec. 11, T. | Glacial till of 2-1 0-7 | Ap 108 14| 107.0] 18.4| 14| .8
32 N, R. 11 E. Wisconsin age. 2-2 17-29 | 1B22 105 201 105.2 20. 8 5 .7
(coarse textured). 2-3 34-46 | C 120 14 117. 2 14. 7 3 .1

See footnotes at end of table,
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accordance with standard procedures of the

Mechanical analysis Classification
Percentage passing sicve— Pereentage smaller than— Liquid | Plastic-
limit ity index
AASHO Unified ¢
No.4 | No. 10 | No. 40 | No. 200 0.05 0.02 0.007 0.002
Y—in. 4.7 2.0 (0.42 (0.074 mm. mm. mm, mm.
min.) mm.) mm.) mm.)

_______________ 100 98 87 84 73 56 30 50 19 | A-7-5(14) ML or OL
_______________ 100 97 88 82 76 60 43 51 24 | A-7-6(16) MH-CH
_______________ 100 97 86 84 75 66 40 45 27 | A-7-6(16) CL
_______________ 100 98 88 84 75 60 35 54 28 | A-7-6(18) CH or OH
_______ 100 97 94 87 83 75 62 44 59 38 | A-7-6(20) CH

100 99 95 91 81 75 70 56 35 44 25 | A-T-6(15) CL
_______________ 100 97 90 85 75 62 44 55 36 | A-7-6(19) CH or OH
_______________ 100 97 86 83 75 64 45 53 33 | A-7-6(19) CH
_______________ 100 97 87 83 72 60 43 49 20 | A-7-6(17) CL

100 98 96 89 51 45 34 20 8 21 ) A-4(3) ML or OL

100 93 92 65 28 27 24 20 17 27 10 | A-2-4(0) SC

100 92 78 26 5 5 5 5 4 *) () A~-1-b(0) SW-SM
_______________ 100 98 69 56 34 17 10 30 8 | A-4(7) ML-CL
_______________ 100 90 46 42 30 22 19 25 91 A-4(2) SC

100 82 50 45 3 3 3 3 3 ®) Q) A-1-b(0) sp
_______ 100 98 87 44 41 27 17 10 19 () A-4(2) SM

100 95 84 64 25 25 20 17 14 21 ) A-2-4(0) SM

100 88 69 31 8 7 5 4 3 * *) A-1-b(0) SW-SM
_______________ 100 98 80 68 41 22 12 43 6 | A-5(9) ML or OL
_______________ 100 99 86 72 54 40 30 37 16 | A-6(10) CL
_______________ 100 92 61 50 31 20 14 19 4| A-4(5) MIL-CL
_______________ 100 98 73 64 43 24 13 28 71 A-4(8) MI-CL
_______________ 100 99 82 75 57 40 27 33 13 | A—6(9) CL
_______________ 100 97 91 85 70 41 23 29 9| A-4(8) CL
............... 100 99 67 55 40 27 16 26 S | A-4(6) CL
_______________ 100 98 75 64 54 40 28 36 20 | A-6(12) CL
_______ 100 94 92 47 38 27 21 16 23 S | A-4(2) sC
_______________ 100 97 85 77 55 28 12 32 7| A-4(8) MIL-CL
_______________ 100 97 77 76 67 57 45 46 19 | A-7-6(13) MIL-CL
_______________ 100 94 81 76 65 52 35 33 13 | A-6(9) CL
_______ 100 98 93 78 68 47 24 12 47 9 | A-5(9) ML or OL

100 99 98 95 83 80 74 63 46 55 31 | A-7-6(19) CH
_______ 100 98 96 89 85 75 60 41 44 24 | A-7-6(14) CL
_______________ 100 96 75 72 60 38 18 28 6 | A-4(8) MIL-CL
_______________ 100 98 87 85 78 61 42 40 19 | A-6(12) CL

100 97 93 85 64 58 51 39 24 29 15 1 A-6(8) CL
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TABLE 5.—Engineering

Moisture-density CBR test 2
data 1
SCS
sample | Depth
Soil name and Parent material number | from | Horizon Molded specimen
tocation of sample 860 | surface Maximum | Optimum
Ind 2- dry moisture CBR | Swell
density content Dry Mois- :
density ture

content
In. Lb.feu. ft. Pet. | Lb.Jeu. ft. Pet. Pel,
Pewamo silty elay loam: Glacial till of 13-1 0-7 | Ap 103 21 103.2 20. 6 7 1.0

SWYSEY sce. 24, T, Wisconsin age. 13-2 12-24 | B22g 101 20 99. 3 21.1 7 1.5
30 N, R. 14 E. 13-3 36-48 | C 106 20 104. 7 20. 4 5 . 8
(modal).

SWUSE) sce. 24, T. Glacial till of 15-1 0-7 Ap 101 21 102. 8 21.2 5 1.0
32N, R.12 E. Wisconsin age. 15-2 11-24 | B22g 106 18 108. 2 18. 3 8 13
(fine textured). 15-3 32-44 | C 108 19 109. 5 13. 3 6 1.5

NWYUNWY sce. 21, Glacial till of 141 0-7 Ap 97 22 99. 0 22.5 6 1.2
T.32 N, R. 15 L&, Wigconsin age. 142 13-28 | B2g 103 20 103. 7 20. 6 5 .7
(coarsc textured). 14-3 38-46 | C 108 20 108. 0 19.9 6 .6

St. Clair silt loam: Glacial till of 16-1 0-5 Ap 107 17 109. 2 17. 1 5 .4

NWYSW,SWi4sec. 3, |  Wisconsin age. 16-2 | 14-24 | B22 104 21| 1042 21.6 6 |<1.7
T.29 N, R. 13 Ii. 16-3 | 24-38 | C 108 19 109. 1 18. 8 6 .0
(coarse textured).

! Based on AASHO Designation: T 99-57, Method C (1).

? Sample preparced according to AASHO Designation: T 87-49, and compacted aceording to AASHO Designation: T 09-57, Mcthod
B (@).
3 Mcchanical analysis according to AASHO Designation: T 88-57 (7). Results by this procedure may differ somewhat from results
obtained by the soil survey procedure of the Soil Conservation Service (SCS). Tn the AASHO procedure, the fine material is analyzed by
the hydrometer method, and the various grain-size fractions are calculated on the basis of all the material, including that coarser than 2

TasLe 6.—Estimated

Depth Classification
Soil series and symbol from
surface
USDA Unified AASHO
Belmore: In,
(BeB). 0-9 Finesandy loam_____________________________ ML A4
9-48 | Gravelly sandy clay loam.____________________ CL A-4 or A-6
48-60 | Sand and gravel . __________________________ GP A-1
(BhA, BhB). 0-9 ) Loam.. . ___________ ML A—4
9-48 | Gravelly sandy elay loam_.____________________ SC or CL A—4 or A-6
48-64 | Sand and gravel_.___________________________ GpP A-1
Berrien (BkA). 0-18 | Loamy finesand_.___________________________ SV A-2
18-62 | Loamy finesand.. ... __.____________________ SM A-2
62-72 | Silty elay loam_.____________________________ CL A-7
Blount:
(BIA). 0-9 | Loam.___________ . ___ ... ___ ML A—4
0-27 | Silty elay orelay. .. _________________. CL or CH A-6 or A-7
27-40 | Silty elay loam______________________________ CL A-6
(BmA, BmB, BmB2). 0-9 Silt loam .. | ML A-4
9-27 | Silty elayorelay____________________________ CL or CH A~6 or A-7
27-42 1 Silty elay loam______________________________ ClL A-6

See footnotes at end of table.
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Mechanical analysis 3 Classification
Percentage passing sicve— Percentage smaller than— Liquid | Plastic-
limit ity index
AASHO Unified 4
No. 4 | No. 10 | No. 40 | No. 200
Y4—in. (4.7 (2.0 (0.42 (0.074 0.05 0.02 0.007 0.002
mim.) mim.) mm.) mm.) mm. mm. mm. mm.
_______________ 100 97 89 83 70 52 25 44 21 | A-7-6(13) CL
_______________ 100 98 86 81 71 57 35 48 24 | A-7-6(15) CL
_______________ 100 94 84 82 74 59 40 41 22 | A-7-6(13) CL
_______________ 100 96 81 76 65 45 27 42 19 | A-7-6(12) CL
_______ 100 98 95 81 75 69 56 43 52 33 | A-7-6(18) CH
100 99 97 93 80 76 67 55 38 42 24 | A-7-6(14) CL
_______________ 100 96 86 82 73 52 28 47 21 | A-7-6(14) ML-CL
_______________ 100 96 84 81 77 60 39 48 28 | A-7-6(17) CL
_______________ 100 96 85 83 75 60 37 42 24 | A-7-6(14) CL
_______ 100 97 93 78 70 57 40 23 31 12 | A-6(9) CL
_______ 100 98 04 82 80 71 58 42 49 26 | A-7-6(16) CL
_______ 100 99 095 84 80 76 56 35 39 20 | A-6(12) CL

millimeters in diamecter. In the SCS soil survey procedure,
than 2 millimeters in diameter is excluded from calculations of grain-size fractions.

suitable for naming textural classes of soils.

1 8CS and BPR have agreed that all soils having plasticity indexes within

cation. An example of the borderline classifieations obtained by this use is MH-CH.

5 Nonplastic.

properties of the soils

the fine material is analyzed by the pipette method, and the material coarser
The mechanical analysis data used in this table are not

2 points of the A-line are to be given a borderline elassifi-

Percentage passing sieve— Available
Permeability water Reaction Frost-heave Shrink-swell
capacity potential potential
No. 10 No. 40 No. 200
In.fin,
In.fhr. of soil pI

95-100 85-95 60-70 2.5- 5.0 0.10 6.1-6.5 | High______________.____. Low or moderate.
85-95 70-80 50-60 0.2- 0.8 0. 17 6.1-6.5 | High. .. .. Moderate.
30-50 10-20 0-10 >10.0 0. 03-0. 10 O] Very low_ . _____.._____._. Low.
95- 100 95-100 70-80 0.08- 2.5 0. 17 6.1-6.5 | High____________ .- Moderate.
85-95 65-75 45-55 0.2- 0.8 0. 17 6.1-6.5 | High_. . _________..____ Moderate.
30-50 10-20 0-10 >10.0 0. 03-0. 10 ) LW Low.
95-100 85-95 20-30 5.0-10. 0 0. 07 5 1-5.5 | Higho o _______.. Low.
85-95 85-95 20-30 5. 0-10. 0 0. 07 5.6-6.0\ High . ____._____.__ Low.
95-100 95-100 80-90 0.2 0.8 0. 19 1) Moderatc or high__________ Moderate.
95-100 95-100 80-85 0.8- 2.5 0.18 6.1-6.5 | High_ ... - Low or moderate.
95-100 95-100 85-95 0. 05-0. 2 0. 17 4. 7-5. 8 | Moderate or high__________ Moderate or high.
95-100 90-100 80-90 0.2- 0.8 0.18 O] Moderate or high__._______ Moderate. ’

100 95-100 90-95 0.8-2.5 0. 21 6.1-6.5 | High.__.___________._____ Low or moderate.
95100 95-100 95-100 | 0. 05-0. 2 0.17 4. 7-5. 8 | Moderatc or high____.______ Moderate or high.
95-100 90-100 80-90 0.2- 0.8 0.18 ® Moderate or high_______.__ Modcrate.
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TaBLe 6.—Lstimated properties

Depth Classification
Soil series and symbol from
surface
USDA Unified AASHO
Bono: In.
(Bn). 0-6 Muek . Pt .
6-18 | Clay. o ____ OH A-7
18-48 | Clay_ o ___ CH A-T7
48-60 | Clay .o oo . CH A-T7
(Bo). 0-19 | Clay . oo OH A-7-5
19-57  Clay_ o __ CH A-T7
57-92 | Clay._ . CH A-T
Borrow pits: (Bp).
® ) e . ® ®
Brookston: ‘
Br). 0-13 | Silt loam_ __ L ____ OL or CL A-4 or A-6
13-54 | Silty elay loam orelay loam_ . ________________ CLor CH A-6 or A-T7
54-65 | Loamoreclay loam__________________________ CL A-6
(Bs). 0-13 | Silty clay loam.__.__________________________ OL or CL A-6
13-54 | Silty elay loam or clay loam._ ________________ ‘CLor CH A-6 or A-7
54-62 | Loam or elay loam_ ___ .. ____________________ L A-6
Carlisle (Ca). 0-42 | Muek. oo Pt | ___.
Chelsca (ChB, ChC, ChD). 0-30 | Finesand.__ . __ . _________._______ SM A-2-4
30-50 | Fine sand and scattered very thin scams of loam_| SM A-2-4 or A-4
Crosby:
(CrA). 0-9 Loam oo .. CL A-4
09-31 | Clay loam or silty clay loam__________________ CL A6
31-42 | Loamorelay loam__._._______________________ CL A-6
(CsA CsB CsB2). 0-9 | Silt loam_ _______ . ____ ML or CL A—4 or A-6
9-31 | Clay loam or silty elay loam __________________ L A-6
31-40 | Loam orelay loam___________________________ CL A-6
Del Rey (Dr). 0-8 | Siltloam._......___________________________ ML or CL A-4 or A-6
8-26 | Silty elay loam .o .. _________________. ’ A-6
206-42 | Silty elay loam_ . ___________________ CL A-6
Eel:
(Ee). 0-20 | Toam.__________________________ . __________ CL A-6
20-24 | Silty elay loam______________________________ CL A-6
(Es). 0-20 | Silt loam. _____._________ . _______. ML or CL A—4 or A-6
) 20-28 | Silty elay loam._ o _________________________ CL A-6
Fox (FmA, FmB, FmC2). 0-12 | Loam________ . ________ ML A4
12-36 | Gravelly clay loam__ ________________________ CL A-6
36—44 | Sand and gravel._____.___________________.___ GP A-1
Genesee:
(Ge). 0-10 | Toam . .. .. __ ML A-4
10-46 | Loam .. .o __. ML A-4
(Gh). 0-10 } Silt loam_ oo ________ MI, A4
10-46 | Loam ______________ . ______ ML A-4
(Gm). 0-12 | Silty clay loam._____________________________ CL A-6
12-38 | Silt loam or silty clay loam_ __________________ ML or CL A-4 or A-G
(Gn). 0-32 | Finesandy loam____________________________ ML A-4
32-55 | Loam ... ML A—4
Gilford (Go). 0-14 | Finesandy loam_ ___ ________________________ ML A4
14-49 | Fine sandy loam, with lessthan8inchcs of sandy | ML A-4
clay loam.
49-60 | Sand and seams of silt_ __ __ . ________________ SM A-2-4 or A4

See footnotes at end of table.
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Percentage passing sieve— Available
Permeability water Reaction Frost-heave Shrink-swell
capacity potential potential
No. 10 No. 40 No. 200
In.fhr. In.jin,
of soil pH
_______________________________ 2.5- 50 0.25 6. 6-7.3 | Moderate_____..__.-_-_-__| High.

100 95-100 95-100 <0. 05 0.17 6.1-6.5 | Moderate ..o High.

100 95-100 95-100 <0. 05 0. 17 5 6-6.0 | Moderate_ ... -._-- High.

100 95-100 95-100 <0. 05 0. 17 Q) Moderate oo High.

100 95-100 95-100 | 0. 05— 0.2 0. 18 6.1-6. 5 | Moderate .- womemooo- High.

100 95-100 95-100 <0. 05 0. 17 5 6-6.0 | Moderate_ o= High.

100 95-100 95-100 <0.05 0. 17 ® Moderate oo High.
® ® ® ® ® ® () e ®.

100 95-100 90-95 0.8- 2.5 0.21 6. 1-7. 3 | Moderate or high___ .. Moderate.
95-100 95-100 90-95 0.05- 0.2 0. 19 6.1-7. 3 | Moderate or high__________ High.

95-100 90-95 75-90 0.8 2.5 0.17 O] Moderate to very high_ ____ Low or moderate.
100 95-100 90~-95 0.2- 0.8 0.19 6.6-7.3 | Moderate .o Moderate.

95-100 95-100 90-95 0.05- 0.2 0.19 6. 1-7. 3 | Modcrate or high_____.____ High.

95-100 90-95 75-90 0.8- 2.5 0. 21 6.1-7.3 | Moderate or high__..__.___ Moderate.

_______________________________ 2.5- 5.0 0. 25 4. 5-7.3 | Moderate______--______-._-} High.

95-100 75-85 20-30 5.0-10. 0 0. 04 6.1-6.5 | Low . woemm e Low.

95-100 75-85 30-40 5. 0-10. 0 0.10 6.6-7.3 | Low_ o oo Low.

95-100 95-100 80-85 0.8 2.5 0. 18 6. 0-6. 6 | Modcrate to very high_ _.__ Moderate or low.

95-100 05-100 90-95 0.2- 0.8 0. 19 5.1-6. 0 | Moderate or high______._.__ Moderate.

95-100 90-95 75-85 0.8- 2.5 0. 17 (O] Moderate or high_ .. _._.__ Moderate.

100 95-100 90-95 0.8 2.5 0. 21 6. 0-6. 6 | Moderate or high_______.__ Low or moderate.
95-100 95-100 90-95 0.2- 0.8 0. 19 5.1-6. 0 | Moderate or high___.______ Moderate.
95-100 90-95 75—-85 0.8 2.5 0. 17 ® Moderate or high_..__._._. Moderate.

100 95-100 85-05 0.8 2.5 0. 21 6. 1-6. 5 | Moderate to very high__._. Low or moderate.

100 095-100 90-95 0. 05— 0.2 0. 18 6. 1-6. 5 | Moderate or high_...-.___- Moderate or high.
95-100 90-95 80-85 0. 05— 0.2 0. 18 ® Moderate or high_ ...~ Moderate or high.
95-100 95-100 80-85 0.08- 2.5 0. 19 6. 6-7. 3 | Moderate to very high__._._ Low or moderate.
95-100 95-100 95-100 | 0.2- 0.8 0.19 6. 6-7. 3 | Modcrate or high_...-—-__. Moderate.

100 95-100 90-95 | 0.08- 2.5 0.21 6. 6-7. 3 | Moderate to very high.____ Low or moderate.
95-100 95-100 95-100 0.2- 0.8 0.19 6. 6-7. 3 | Modecrate or high._.__-__._ Moderate.
95-100 95-100 60-70 2.5~ 5.0 0. 17 6. 1-6. 5 | Moderate to very high.____ Low or moderate.
90-100 70-80 55-65 0.2- 0.8 0. 17 51-6.0 | Higho oo Moderate.

30-50 10-20 0-5 >10 0. 03 ® Verylowo oo Low.

95-100 90-95 75-85 0.8-2.5 0.18 6. 6-7. 3 | Moderate to very high_.___ Low or moderate.
100 90-95 75-85 0.8-2.5 0.20 6. 6-7. 3 | Moderate to very high_.___ Low or moderate.
100 95-100 90-95 0.8- 2.5 0. 21 6. 6-7. 3 | Moderate to very high_____ Low or moderate.
100 90-95 75-85 0.8 2.5 0.20 6. 6-7. 3 | Modecrate to very high_____ Low or moderate.
100 95-100 85-90 0.2- 0.8 0.19 6. 6-7. 3 .| Moderate or high__________ Moderate.

95-100 95-100 85-90 0.2- 0.8 0.19 6. 6-7.3 | Moderate or high_____.____ Moderate.

95-100 95-100 70-80 2.5- 5.0 0.10 6.6-7.3 | High - Low or moderate.

95-100 85-95 70-80 0.8- 2.5 0.16 6.6-7.3 | Higho oo Low or moderate.

95-100 95-100 70-80 2.5- 5.0 0. 12 6.1-6.5 | High_ oo Low or moderate.

95-100 95-100 80-85 2.5— 5.0 0.15 6.1-6.5 | Higho oo Low or moderate.

95-100 45-5h 30-40 5. 0-10. 0 0. 07 ™ Moderate to very higho .. Low or moderatc.
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TaBLe 6.—Estimated properties

Depth Classification
Soil series and symbol from
surface
USDA Unified AASHO
In.
Gravel pits (Gp). @) () e m e [C) I (i
Haskins (HaA, HaB). 0-12 | Loam __ .. ____ .. __. CL A-6
12-22 { Sandy clay loam _.__________________________ CL A-6
22-33 | Silty elay loam______________________________ CL A-6
Hoytville (Hs). 0-7 Silty elay oo ... OH or CIT A-7
7-38 | Clay orsilty elay____________________________ CH A-T7
3841 | Silty elay. .. ____ ch AT
Lenawee:
(Le). 0-5 Muek._ . __ Pt .
5=20 | Silty elay loam______________________________ CL A-6
20-45 | Silty elay loam___.__________________________ CL A-6
45-60 | Silty elay loam . _____________________________ CL A-6
(Ls). 0-16 | Silby elay loam..._..________________________ OL or CL A-6
16-45 | Silty elay loam_____________________________. L A-6
45-54 | Silty elay loam_._.__________________________ CL A-G
Linwood (Lw). 0-24 | Muek__ . ________ Pt ..
24-44 | Loam . _ . ML A-4
Made land (Ma). ® ) ) ()
Martinsville:
(McA, McB, McB2, McC2). 0-13 | Loam__ . . o _____ ML or CL, A—4 or A-6
13-35 | Sandy elay loam____________________________ SC or CL, A-4 or A-6
35-48 | Tine sandy loam____ _____.__________________ SM or M1, A-4
48-60 | Sandsandsilts..____ ... _____________________ SM A-2-4 or A-4
(MeA, MeB) 0-21 | Loam____ . ______.___ ML or CL A~4 or A-6
21-55 | Sandy clay loam____________________________ SCor CI, A-6
55-64 | Sand and gravel_____ ________________________ SP or GP A-1
(MfA). 0-13 | Silt loam_ .. ________________________________ ML or CL A-4 or A-6
13-35 | Clay loam ..o .. ___ .. ________________ SC or CL A-6
35-48 | Fine sandy loam____ ________________________ SM or ML A-4
48-58 | Sands and silts.. ... ____________________ SM A-2-4 or A4
(MgC3). 0-30 | Sandy elay loam_____________________________ SC or CL A-6
30-43 | Fine sandy loam_____________________________ ML A-4
43-55 | Sands and silts_. o ____________________ SM A-2-4 or A4
Mermill (Mh). 0-10 [ Loam - ... CL A-6
10-40 | Clay loam . _________________________________ CL A~6
40-44 | Sandy clay loam_____________________________ CL A-6
44-60 | Silty clay or silty clay loam___________________ CL or CH A-G or A-7
Miami:
(MkB2). 0-8 | Loam... . .. .. ____________. CL A-6
8-28 | Silty elay loam.______.______________________ CL A-6
28-42 | Loam ... ML A-4
(MIC2). 0-8 | Siltloam ... ___________________________ ML or CIL A-4 or A-G
8-28 | Silty elay loam_.____________________________ CL A-6
28-38 O & o e _._ ML A-4
(MmC3). 0-20 | Silty elay loam___________.__________________ CL A-6
20-34 | Loam . _________ ML A-4

Sce footnotes at end of table.
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Pereentage passing sicve— Available
Permecability water Reaction Frost-hecave Shrink-swell
capacity potential potential
No. 10 No. 40 No. 200
In.jhr. In.fin.
of soil pH
® ® ® ® ® ® () e ®.
95-100 05-100 75-85 0.8-2.5 0.18 6.1-6.5 | High - Low or modecrate.
95-100 05-100 90-95 0.8-2.5 0. 21 5.1-6.0 | High___ .- Low or moderate.
95-100 85-95 70-80 0. 05-0. 8 0.19 17.0-8.0 | Moderate or high__________ Moderate.
100 95-100 90-95 0.8-2.5 0.19 6.6-7.3 | Moderate .. _--- High.
05-100 95-100 95-100 0. 05-0. 20 0. 17 6.6-7.3 | Moderate_______ .-~ High.
95-100 45-100 90-95 0. 05-0. 20 1. 17 ®) Moderate__ . ______--- High.
________________________________ 0.8-2.5 0. 25 6. 6-7.3 | Moderate____.__.._._._____| High.
100 95-100 85-90 0.2-0.8 0.19 6.6-7.3 | Moderate____ . .-—_- High.
95-100 095-100 85-90 0. 05-0. 2 0.19 6.6-7.3 | Moderate___._____ .- High.,
95-100 95-100 85-90 0. 05-0. 2 0.19 ® Moderate __ooooooeoooo High.
100 05-100 85-90 0.2-0.8 0.19 6.6-7.3 | Moderate__-._____ .- Moderate.
95-100 95-100 85-90 0. 05-0. 2 0.19 6.6-7.3 | Moderate___________.—--- High.
95-100 95-100 85-90 0. 05-0. 2 0.19 ® Moderate . oo~ High.
_______________________________ 2.5-5.0 0. 25 6.6-7.3 | Moderate____....____-_____| High.
95-100 85-05 75-85 0.8-2.5 0.19 ® Moderate to very high_____ Low or moderate.
® ® ® ® ® ® (3 e e ®).
95-100 05-100 70-80 0. 08-2. 5 0.18 5. 6-7. 3 | Moderate to very high__.__ Moderate.
05-100 00-95 45-55 0.2-0.8 0.17 51-6.0 | High____ - Moderate.
85-05 65-75 45-55 2.5-5.0 0.10 6.1-6.5 | High______ ...~ Moderate.
05-100 45-55 30-40 5. 0-10. 0 0. 07 o Moderate to very high____. Low or moderate.
95-100 05-100 70-80 0.8-2.5 0.18 6.1-7.3 | Moderate to very high_____ Low or moderate.
100 90-95 45-55 0.2-0.8 0.17 5.6-6.0 | High_ -~ TLow or moderate.
30-50 10-20 0-10 >10.0 0. 03-0. 10 ® Very low_ .-~ Low.
100 05-100 90-95 0.08-2. 5 0.21 5.6-7.3 | Modcrate to very high_____ Low or moderate.
95-100 90-95 45-55 0.2-0.8 0.17 5.1-6.0 | High__ e Moderate.
85-05 65-75 45-55 2.56-5.0 0.10 6.1-6.5 | High______________._. .- Low or modecrate.
95-100 45-55 30-40 5.0-10. 0 0. 07 ® Moderate to very high_____ Low or modcrate.
95-100 90-95 45-55 0.2-0.8 0.18 5.1-6.0 | High_ - Moderate.
100 95-100 70-80 0. 08-2. 5 0.10 6.1-6.5 | High_ -~ Moderate.
95-100 45-55 30-40 5.0-10.0 0. 07 ® Moderate to very high____. Low or moderate.
100 95-100 70-80 0.8-2.5 0.19 6. 6-7. 3 | Moderate to very high_____ Moderate.
100 95-100 85-95 0.2-0.8 0.19 6.6-7.3 | Modcrate or high_____.____ High.
95-100 90-95 75-85 0.2-0.8 0. 17 6.6-7.3 | Higho___ ... Moderate.
100 95-100 85-95 0. 05-0. 2 0.19 ® Moderate to high__..___.__| High.
95-100 95-100 70-80 0.8-2.5 0.18 6. 0-6. 6 | Moderate to very high_____ Low or moderate.
100 95-100 85-95 0.2-0.8 0.19 5.5-6. 5 | Moderate or high__________ Moderate.
100 95-100 70-80 0.8-2.5 0. 20 ® Modecrate to very high_ ____ Low or moderate.
100 95-100 90-95 0.8-2.5 0.21 6. 0-6. 6 | Moderate to very high_____ Low or moderate.
100 95-100 85-95 0.2-0.8 0.19 5. 5-6. 5 | Moderate or high__________| Moderate.
100 095-100 70-80 0.8-2.5 0. 20 ® Moderate to very high__.__ Low or moderate.
100 95-100 85-95 0.2-0.8 0.19 5.5-6.5 | Moderate or high___._.__._ Moderate.
100 95-100 70-80 0.8-2.5 0. 20 @) High oo Low or moderate.
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TasLE 6.—Estimated properties

Depth Classification
Soil serics and symbol from
surface
USDA Unified AASHO
|
Montgomery: In.
Mn). 0-10 | Silty elay oo ______ OH A-7
10~64 | Silty clay ovelay- oo . _________________. CH A-7
64~72 | Silty elay . - ____ CH A-7
(Mo). 0-10 | Silby elay loam._____________________________ OoH A-6
10-64 | Silty elay orelay_ .. . ____________________ CIH A-6
64-72 | Silty elay. oo oo ___. CH A-7
Morley :
(MrB, MrB2, MrC, MrC2, 0-6 | Silbloam.- ... ____________________________ ML or CL A-6
MrD2, MrE2). G—24 | Silty elay loam orelay- .. _______________._ CL or CH A6 or A-7
24-42 | Silty elay loam._________ . __________________ CL A~6 or A-7
(MsB3, MsC3, MsD3, MsE3). 0-18 } Silty elay loam_. .- .. ____________________ CLor CH A-6 or A-7
18-30 | Silty elay leam orelay. .. . ________________ CL or CH A-6 or A-7
Nappance:
Na). 0-8 Silt doam ___ ... _____. ML or CL A-4 or A-6
8-33 | Clay. .. CH A-T7
33-42 | Silty elay oo __.__. CH A-7
(Np). 0-8 Silty elay loamv__ ..o ________________ CL A—6 or A-7
8-33 | Clay_ o ______. CH A7
33-40 | Silty elay oo .. CH A-7
Oshtemo:
(OfA, OfB, OfC2). 0-14 | Finesandy loam.__________________________. ML A4
14-21 | Loam .o ... ML A4
21-55 | Heavy sandy loam___________________________ MI, A-4
55-68 | Sandsand silts._____________________________ SM A-2-4 or A4
(OsA, OsB). 0-43 | Sandy loam____________________________ . ___. M1, A-4
43-50 | Gravelly sandy elay loam_____________________ ML A-4
50~65 | Sand and gravel.____________________________ GP A-1
Pewamo:
(Pc). 0-4 | Muck_ .. ___. ) U,
4-12 | Silty elay loam______________________________ OL or CL A-6 or A-7
12-52 | Silty elay._ L ____ CH A-7
52-64 | Silty clay loam______________________________ CL A—6 or A-7
(Pe). 0-9 Silty elay Yoam oo ________________ OL or CL, A~-6
9-50 | Silty elay_ . ________ CH A-7
50-60 | Clay loam or silty clay loam__________________ CL A6
Plainficld (PIB, PIC). 0-36 | Loamy finesand_.__________________________ SM A-2-4
36-55 | Finesand. ... _________________________._ SM A-2-4
55-72 | Silty elay loam______________________________ CL A—6 or A-7
Rawson:
(RaB). 0-13 | Finesandy loam____ ________________________ ML A-4
13-28 | Sandy clay loam or silty clay loam____ ___._____ CL A-6
28-41 | Silty elay loam or elay_ ______________________ CL or CH A-6 or A-7
(RIA, RIB2, RIC2). 0-13 | Loam__ ... .__. ML A4
13-28 | Sandy clay loam or silty clay loam____________ CL A-6
28-50 | Silty clay loam orelay  _ . _________________ CL or CH A-6 or A-7

Sce footnotes at end of table.
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Pereentage passing sieve— Available
Permeability water Reaction Frost-heave Shrink-swell
capacity potential potential
No. 10 No. 40 No. 200
In.fhr. In.fin.
of soil pH
100 95-100 95-100 0. 05-0. 2 0.19 6.1-6.5 | Moderate.__._ ... High.
100 95-100 95-100 < 0.05 0. 17 5.6-6.0 | Moderate_..__ . ______.-- High.
100 95-100 95-100 < 0.05 0.17 ™ Moderate__ . oooooo_- High.
100 95-100 80-90 0.2- 0.8 0.19 6. 1-6. 5 | Moderate or high______.__- High.
100 95-100 95~100 < 0.05 0.19 5.6-6.0 | Moderate_._________.---- High.
100 95-100 95-100 < 0.05 0.17 5.6-6.0 | Moderate_ .. .- High.
100 95-100 85-95 0.8-2.5 0. 21 5.5-6.1 | Moderate to very high____. Low or moderate.
100 95-100 80-95 0. 05-0. 2 0. 17 5. 6-6. 0 | Moderate or high______.___ Modecrate.
100 95-100 8595 0.2-0.8 0.18 O] Moderate or high________.. Moderate.
100 95-100 85-95 0. 05-0. 20 0.17 5. 6-6. 0 | Moderate or high______.____ Moderate.
100 95-100 85-95 0.2-0.8 0. 18 o Moderate or high______.____ Moderate.
100 95-100 85-95 0. 08-2.5 0. 20 5.6-6.0 | High____ - Moderate.
100 95-100 85-95 < 0.05 0.16 5.1-6.0 | Moderate_ . __ .-~ High.
100 05-100 85-95 < 0.05 0.16 ® Moderate .o High.
100 95-100 85-95 0.2-0.8 0. 19 5.6-6. 0 | Moderate or high.__._____. Moderate.
100 95-100 85-95 < 0.05 0.16 5.1-6.0 | Moderate oo High.
100 95-100 85-95 < 0.05 0.16 ® Moderate_ - oao-- High.
95-100 85-95 60-70 2.5-5.0 0.10 5.6-6.0 | High_ooooooomeaaas Low or moderate.
05-100 95-100 70-80 0.8-2.5 0. 20 5 1-5. 5 | Moderate to very high___..| Low or moderate.
95-100 85-95 65-75 2.5-5.0 0.15 ® High_ oo Low or moderate.
95-100 45-5H 30-40 5.0-10. 0 0.15 ® Moderate_ o= Low.
05-100 85-95 60-70 2.5-5.0 0. 10 5.6-6.0 | High_ oo Low or moderate.
85-05 75-85 50-60 0.2-0.8 0.17 5. 1-5.5 | Higho oo eemeeeee - Low or moderate.
30-50 10-20 0-10 > 10.0 0. 03-0. 10 ® Very low_ oo Low
_______________________________ 2.5-5.0 0.25 6. 6-7.3 | Moderate._o.oo—————---._.| High.
100 95-100 90-95 0.2-0.8 0.19 6. 6-7. 3 | Moderate or high_____.__.- Moderate.
100 95-100 95~100 0. 05-0. 20 0. 17 6.6-7.3 | Moderate_o oo High.
100 95-100 80-90 0.2-0.8 0. 19 ® Moderate or high___._.___. Moderate.
100 95-100 90-95 0.2-0.8 0.19 6. 6-7.3 | Moderate or high_____-.___ Moderate.
100 95-100 95-100 0. 05-0. 20 0.17 6.6-7.3 | Moderat€maecnc o= High.
100 95-100 80-90 0.2-0.8 0.19 ® Moderate or high____.__.-_| Moderate.
05-100 85-95 20-30 5.0-10. 0 0. 04 56-6.0 | High_ .- Low.
95-100 85-95 10-15 5.0-10. 0 0. 07 5.6-6.0 ) Low_ .-~ Low.
95-100 05-100 85-95 0. 05-0. 20 0.19 Q) Moderate or high_._. .-~ Moderate.
95-100 85-95 60-70 2.5-50 0. 10 6.1-6.5 | Higho oo oo aoee Low or moderate.
05-100 90-100 75-95 0.2-0.8 0.17-0. 19 6.1-6.5 | Higho oo mo oo Low or moderate.
95-100 95-100 85-95 0. 05-0. 2C 0.19 ) Moderate or high____.___._ Moderate.
95-100 95-100 70-80 0.2-0.8 0. 18 6. 6=7. 3 | Moderate to very high_-__- Low or moderate.
95-100 85-95 75-95 0.2-0.8 0.17-0. 19 6.1-6.5 | High_ oo Low or moderate.
95-100 95-100 85-95 0. 05-0. 20 0.19 ® Moderate or high____.___._' Moderate.
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TaABLE 6. —Estimated properties

Depth Classification
Soil series and symbol from
surface
USDA Unified AASHO
Rensselaer: In. ]
(Rm). 0-15 | Loam_ .. . _____________________________ CL A-6
15-42 [ Sandy clay loam_____________________________ CL A-6
42-51 | Fine sandy loam_____________________________ ML A-4
51-72 | Loamy finesand.____________________________ SM A-2-4
(Rn, Rs). 0-15 | Silty elay loam______________________________ CL A-6
15-42 | Sandy clay loam__.______________________ "~ SCor CL A-4
42-51 | Finesandy loam.__________________________ SM or ML A4
51-70 | Loamy fine sand.._..________________________ SM A-2-4
(Ro). 0-15 | Silt loam____________________________________ MT. or CL A—4 or A-6
15642 | Sandy elay loam___.______________.____ "’ CL A-6
42-51 | Finesandy loam.._.._________.___.__________ MIL A4
51-70 | Loamy finesand.____.__________________. """ SM A-2-4
St. Clair:
(SaB, ScB2). 0-5 | Silbloam .. .________________________________ MT, or CL A-4 or A-6
5-24 | Silty elayorelay.__________________________ CH A-7
2440 | Silty elay___.___________________________ . CH A-7
(ScC2). 0-5 | Silty elay loam______________________________ CL A-6 or A-7
5-24 | Silty elay_ oo . ____________ . CH A-7
24-42 | Silty clay loam_.__.._________________ - CL A-6 or A-7
Shoals (Sh). 0-14 ¢ Silty elay loam______________________________ OL or CL A-6 or A-7
14-36 | Silty clay loam____ ... __________________ CL A—G or A~7
Tawas (Ta). 0-25 « Muck.-. ... __ Py L.
25-40 | Sand.__ .. ____________________ 7" SM A-2-4
Wallkill:
(Wa). 0-10 | Silt loam_ . _______________________________ OL or ML A4
10-30 ¢ Silt loam_ ____________________________ ML or CIL A—4 or A-6
30-50 | Muek._ oo o ______________ """ Py .
(We). 0-9 | Silty elay loam______________________________ OL or CLL A-6 or A-7
9-30 | Silty elay loam___________________________ 7. CL A-6 or A-7
30-45 | Muek____ . ________________.____ Py ..
Washtenaw (Wh). 0-18 | Silt loam_ ________________________ . OL or ML A-4
18-24 | Silty elay loam________________________"""°" CL A-6 or A-T
Westland:
(Ws). e R I . . OL or ML A-4
11-46 | Silty elay loam_._.________________________ . CL A6 or A-7
46-60 | Sand and gravel.________________________ """ GP or SP A-1
(Wt). 0-11 | Silty elay loam______________________________ OL or CL A-6 or A-7
11-46 | Silty clay loam or elay loam__ ________________ CL A-6 or A-7
46-60 | Sand and gravel_._______________________ """ GP or SP A-1
Whitaker:
(HnA). 0-13 | Finesandy loam_____________________________ ML A-4
13-44 | Silty elay loam__..______________________ "~ CL A-6 or A-7
44-60 | Finesand and silb ... ________________ """ ML A—4or A-2-4
(HoA, HoB). 0-13  Loam _____________________.________ ... CL A-6
13-44 | Silty elay loam__________________________ """ CL A-6 or A-T7
44-62 | Finesandandsil6._..____________________ """ SM A-2-4 or A4
(HpA). 0-13 ¢ Silt loam____________________________________ ML or CL A—4 or A-6
13-44 | Silty clay loam._________________________""°° CL A-6 or A-7
44-56 | Finesand andsilt__._____________________ """ SM A-2-4 or A4
Willette (Wu). 0-19 | Muek. L
19-42 1 Clay.__ ... ___.__ ... CH A-7

1 Calearcous.
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Pereentage passing sicve— Available
Permeability water Reaction Frost-heave Shrink-swell
capacity potential potential
No. 10 No. 40 No. 200
In.lhr. In.fin.
of soil pH
95-100 95-100 70-80 0.8-2.5 0. 18 6. 6-7. 3 | Moderate to very high__.___ Moderate.
95-100 90-95 75-85 0.2-0.8 0.17 6. 6-7. 3 igho - Moderate.

100 85-05 60-70 2.5~50 0.10 6.6-7.3 | High____ . ___ ... Moderate.
95-100 85-95 20-30 5 0-10.0 0. 07 ® High o - Low.

100 95~100 85-95 0.2-0.8 0.19 6. 6-7. 3 | Moderate or high________._ Moderate.

100 90-95 45-55 0.2-0.8 0. 17 6.6-7.3 | High__ . -—- Moderate.

85-05 65-75 45-55 2.5-50 0.10 6.6-7.3 | High. - —__- Low or moderate.
95-100 85-95 20-30 5.0-10. 0 0. 07 ® High - Low.

100 95-100 90-95 0.8-2.5 0. 21 6. 0-6. 6 | Modecrate or high_._____.__ Low or moderate.
95-100 90-95 75-85 0.2~0.8 0.17 6.6-7.3 | High_ ... __ Moderate.

100 85-95 60-70 2.5-5.0 0.10 6.6-7.3 | Higho oo~ Low or moderatc.
95-100 85-95 20-30 5.0-10.0 0. 07 0] High_ . Low.

95-100 95-100 80-90 0.8-2.5 0. 21 6.1-6.5 | High_ oo e Modecrate.
95-100 95-100 85-95 < 0.05 0.17 5.1-5. 5 | Moderate or high___.__.____ High.
95-100 95-100 85-95 < 0.05 0.17 o Moderate or high__________ High.

95-100 95-100 80-90 0.2-0.8 0.19 6.1-6. 5 | Moderate or high_______.__ Modecrate.
95-100 95-100 85-95 < 0.05 0. 17 5.1-5. 5 { Moderate or high___._._.__ High.
95-100 95-100 85-95 < 0.05 0.17 M Moderate or high_ .. ______ High.

95-100 95-100 85-95 0.8-2.5 0.20 6.6-7.3 | Moderate or high_______.__ Moderate.

95-100 95-100 85-95 0.2-0.8 0.19 6. 6-7.3 | Moderatc or high__________ Moderate.
_______________________________ 2.5-5.0 0. 25 4.5-7.3 | Moderate___._.—o.—____.__| High.
95-100 45-55 20-30 5. 0-10. 0 0. 07 6.6-7.3 | Toow. - Low.

100 95-100 80-90 0.2-0.8 0.21 6. 6-7. 3 | Modecrate or high_____.____. Moderate.

100 95-100 80-90 0.2-0.8 0. 20 6. 6-7. 3 | Moderate or high_____.____ Moderate.
_______________________________ 2.5-5.0 0. 25 4, 5-7.3 | Moderate__.-___—-——-_.-__| High.

100 95-100 80-90 0.2-0.8 0.19 6. 6-7. 3 | Moderatc or high__________ Moderate.

100 95-100 80-90 0. 05-0. 2 0.19 6. 6-7.3 | Moderate or high____.______ Moderate.
............................... 2.5~-50 0.25 4. 5-7.3 | Moderate._._._______...___| High.

100 95-100 85-95 0.8-2.5 0. 21 6. 6-7.3 | Moderate or high__________ Moderate.
95-100 95-100 80-90 0.2-0.8 0.19 6. 6-7. 3 | Moderatec or high__________ Modecrate.
95-100 95-100 80-85 0.8-2.5 0.18 6. 6-7. 3 | Moderate to very high____. Moderate.

100 95-100 80-90 0. 05-0. 2 0.19 6. 6-7.3 | Moderatec or high______..__ Modcrate.

30-50 10-20 0-10 >10.0 0. 03-0. 10 ®) Very low. o oo Low.
100 95-100 80-90 0.2-0.8 0. 19 6.6-7.3 | Moderate or high_______.._. Moderate.
100 95-100 80-90 0. 05-0. 2 0.19 6.6-7.3 | Moderate or high__________ Moderate.
30-50 10-20 0-10 >10.0 0. 03-0. 10 Q) Very low. .o~ Low.
95-100 95-100 70-80 2.5-5.0 0.10 6.0-6.5 | High_ .- Low or moderatc.

100 95~100 80-90 0. 05-0. 2 0.19 5.1-5.5 | Moderate or high__________ Modcrate.
95-100 60-70 30-40 5.0~-10. 0 0. 07 Q) Moderate to very high_____ Low or moderate.
95-100 95-100 80-85 0.8-2.5 0.18 6. 0-6. 5 | Moderate to very high_____ Low or moderate.

100 95-100 80-90 0. 05-0. 2 0.19 5.1-5.5 | Moderate or high__________ Moderate.

100 60-70 30-40 5.0-10. 0 0. 07 ® Moderate to very high_____ Low or modcrate.

100 95-100 85-95 0.8-2.5 0.21 6. 0-6. 5 | Moderate to very high____. Low or moderate.

100 95-100 80-90 0. 05-0. 2 0.19 5.1-5.5 | Moderate or high__________ Moderate.

100 60-70 30-40 5.0-10.0 0. 07 O Moderate to very high_____ Low or moderate.

_______________________________ 2.5-50 0. 25 6. 6-7. 3 | Moderate________.___.____| High.

100 100 95-100 <0. 05 0. 07 ® Moderate oo High.

2 No estimates were made. Soil materials are too variable.
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TaBLE 7. —Engineering

Soil scries

Suitability of soils as a source of—

Soil features
affecting use for—

and symbols

Topsoil

Sand and gravel

Road subgrade !

Highway location !

Belmore (BeB,
BhA, BhB).

Berrien (BkA) ..__._

Blount (BIA, BmA,
BmB, BmB2).

Bono (Bn, Bo)._....

Borrow pits (Bp).._.
Brookston (Br, Bs)__

Carlisle (Ca)-coveo -

Chelsea (ChB, ChC,
ChD).

Surface layer fair._ ..

Surface layer and
subsoil poor:
droughtiness; sus-
ceptible to cro-
sion.

Surface laycer fair.
Subsoil poor:
thin; claycy.

Surface layer fair.
Subsoil poor:
contains clay;
high water table.

Surface layer fair:
high water table.
Subsoil fair or
poor: contains
clay; high water
table.

Poor: susceptible
to crosion; oxi-
dizes rapidly.

Surface layer and
subsoil poor:
droughtiness.

See footnotes at end of table.

Fair to good:
poorly graded
sand and gravel
below a depth of 4
fect.

Fair: poorly
graded sand that
contains some
fines. Substratum
unsuitable: con-
tains clay.

Unsuitable___.___.___

Unsuitable. _.._.____

Unsuitable.._..__.__

Fair: appreciable
fines in sand.

Subsoil fair: fair shear strength;
medium or high compressibility;
modecrate shrink-swell potential;
fair bearing capacity; fair or good
compaction characteristies. Sub-
stratum very good.

Subsoil good: fair shear strength;
slight compressibility; low shrink-
swell potential; good bearing
capacity; fair or good compac-
tion characteristics. Substratum
very poor: contains clay.

Subseil and substratum poor or
very poor: fair or poor shear
strength; medium or high com-
pressibility ; moderate or high
shrink-swell potential; fair bear-
ing capacity; fair or poor com-
paction characteristics; seasonal
high water table.

Subsoil very poor: poor shear
strength; high compressibility;
high shrink-swell potential; fuir
bearing capacity; fair to poor
compaclion characteristics; high
water table.

Subsoil poor or very poor; fair or
poor shear strength; high shrink-
swell potential; medium or high
compressibility; fair bearing
capacity; fair or poor compaction
characteristics; high water table.

Very poor: poor stability; high
watcer table.

Subsoil and substratum fair or
good: fair shear strength;
slight compressibility; low
shrink-swell potential; good
bearing capacity; fair or good
compaction characteristics.

High susceptibility to frost
heave; loose sand and
gravel hinder hauling
operations.

Cuts and fills neceded in
many places. Upper part
of substratum has low
shrink-swell potential.
Lower part of substratum
contains clay and has
moderate shrink-swell
potential.

Modcrate or high suscep-
tibility to frost heave;
plastic material; scasonal
high water table.

Moderate susceptibility to
frost heave; plastic
material; high water
table.

Moderate or high shrink-
swell potential; plastic
madterial; high water
table; mocderate to high
susceptibility to frost
heave.

Poor stability; high water
table.

Low shrink-swell potential;
loose sandy material
hinders hauling opera-
tions; cuts and fills
necded in many places;
side slopes difficult to
stabilize; low suseepti-
bility to frost heave.
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Soil features affecting use for—Continued

Degree of limitation 2 for—

Agricultural
drainage

Pond rescervoir

Pond embankments, dikes,
and levees

Foundations of
buildings !

Septic tank
disposal fields

Not needed_ .. __-_

Not needed . .. ____

Seasonal high
water table;
slow permea-
bility.

Very slow permea-
bility; high
water table.

Slow permeability;
high water
{able.

Subsidenee of
organic material;
high water
table.

Not needed - - -.___

Material below a depth
of about 4 fect too
porous to hold
water.

Material above sub-
stratum has rapid
permeability ; nor-
mally suitable for
excavated ponds.

Medium or slow secp-
age rate; normally
-suitable for exca-
vated ponds; scasonal
high water table.

High water table;
slow scepage rate;
normally suitable
for excavated ponds.

High water table;
medium or slow
scepage rate; nor-
mally suitable for
excavated ponds.

Rapid seepage rate;
high water table;
normally suitable
for excavated ponds.

Too porous to hold
water.

Subsoil: fair or good stability; fair
or good compaction characteris-
ties. Substratum: rapid per-
meability when compacted.

Material above substratum has
rapid permeability when com-
pacted. Substratum has fair to
good stability; fair to good com-
paction characteristics; slow per-
meability when compacted.

Severe:

Tair or good compaction character-
isties: fair or good stability; mod-
erate to high shrink-swell poten-
tial in subsoil; seasonal high water
table.

High shrink-swcll potential; fair or
poor stability; fair or poot
compnetion characteristics;
high water table.

Subsoil: fair or poor stability;
fair or poor compaction character-
islies; high shrink-swell potential.
Substratum: poor stability; poor
compaction characteristics; low
or moderate shrink-swell
potential; high water table.

Pervious; poor stability; high
water table.

Pervious when compacted. - ________

Scvere:

Severe:

Scvere:

Moderate:

Subsoil:
bearing capacity;
modcrate shrink-
swell potential; fair
shear strength. Sub-
stratum: moderate
limitation if soil
material not confined.

fair

Moderate or severe:

moderate shrink-
swell potential; fair
bearing capacity.

fair hearing
capacity; moderate
shrink-swell potential;
fair shear strength; sea-
sonal high water table.

fair bearing
capacity; high shrink-
swell potential; poor
shear strength; high
water table.

Severe: fair or poor

bearing capacity; low
or moderate shrink-
swell potential; fair or
poor shear strength;
high water table.

poor stability;
very high compressi-
bility; high water
table.

good bear-
ing capacity; low
shrink-swell potential;
fair shear strength.

Slight: possible con-
tamination of
water sources.

Slight: possible
contamination of
nearby water
sourecs.

Severe: scasonal
high water table;
slow permeability.

Severe: high water
table; very slow
permeability.

¢

Severe: high water
table; slow
permeability.

Severc: high water

table.

Slight: possible
contamination of
nearby water
sources.
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TABLE 7. —Engineering interpretations

Soil series

Suitability of soils as a source of—

Soil features
affecting use for-—

and symbols

Topsoil

Sand and gravel

Road subgrade !

ITighway location !

Croshy (CrA, CsA,
CsB, CsB2).

Del Rey (Dr).

el (Ee, Es)

Fox (FmA, FmB,
FmC2).

Genesee (Ge, Gh,
Gm, Gn).

Gilford (Go). ... ..

Gravel pits (Gp)-._-

Surface layer good.
Subsoil fair:
contains clay;
scasonal high
water table.

Surface layer good.
Subsoil fair:
contains clay;
seasonal high
water table.

Good or fair:
hazard.

Surface layer good.
Suhsoil poor or
fair: contains
gravel and clay.

Good or fair:
hazard.

Surface layer good.
Subsoil fair:
water table; low

in organic matter.

Sce footnotes at end of table,

flood

flood

high

Unsuitable

Unsuitable

Unsuitable

Good below a depth
of 20 to 40 inches:
poorly graded sand
and gravel.

Unsuitable

Fair below a depth
of 40 inches:
sand that contains
appreciable fines.

Subsoil poor:

Substratum poor:

Subsoil poor:

Substratum fair:

Subsoil fair:

fair shear strength;
medium or high compressibility;
moderate shrink-swell potential;
fair bearing capacity; fair or
good compaction characteristics.
Substratum fair or poor: fair

or poor shear strength; medium
compressibility; moderate shrink-
swell potential; fair or poor
bearing capacity; fair or poor
compaction characteristics;
seasonal high water table.

Subsoil and substratum poor:

fair shear strength; medium or
high compressibility; moderate or
high shrink-swell potential; fair
bearing capacity; fair or good
compaction characteristics;
scasonal high water table.

fair shear
strength; medium or high com-
pressibility; moderate shrink-
swell potential; fair bearing
capacity; fair or good compac-
tion characteristics; flood hazard.

fair shear strength;
medium or high compressibility;
moderate shrink-swell potential;
fair bearing capacity; fair or good
compaction characteristics.
Substratum very good.

poor shear
strength; medium eompressibil-
ity; low or moderate shrink-swell
potential; poor hearing capacity;
poor compaction characteristics;
flood hazard.

poor shear strength;
medium compressibility; low or
moderate shrink-swell potential;
poor bearing capacity; poor com-
paction characteristics. Substra-
tum fair to good: fair shear
strength; slight compressibility ; low
to moderate shrink-swell poten-
tial; good bearing capacity; fair
or good compaction character-
istics; high water table.

Moderate or high suscepti-
bility to frost heave;
plastic material; seasonal
high water table.

Moderate or high suscepti-
bility to frost heave;
plastic material; scasonal
high water table.

Moderate or high suseep-
tibility to frost heave;
plastic material; flood
hazard.

Subsoil has high suscep-
tibility to frost heave;
plastic material. Sub-

stratum easy to excavate;

loose material hinders
hauling operations;
good hearing capacity
if soil material is
confined.

Moderate to very high
susceptibility to frost
heave; flood hazard.

High susceptibility to frost
heave; high water table.
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Soil features affecting use for—Continued

Degree of limitation 2 for—

Agricultural
drainage

Pond reservoir

Pond embankments, dikes,
and levees

Foundations of
buildings !

Septic tank
disposal fields

N

Seasonal high

water table;
moderately slow
permeability.

Scasonal high

water table;
modecrately slow
permeability.

Flood hazard_.___.

ot necded

Flood hazard______

High water table;

moderate per-
meability above
a depth of 40
inches, and rapid
below that
depth.

Scasonal high water
table; moderately
slow permeability;
normally suitable
for cxcavated ponds.

Scasonal high water
table; medium or
slow scepage rate.

Flood hazard; medium
or slow scepage rate.

Rapid seepage rate_ .-

Flood hazard; medium
or slow scepage rate.

High water table;
rapid seepage rate
in substratum; nor-
mally suitable for
excavated ponds.

Subsoil:

Subsoil:

fair or good stability;
fair or good compaction charac-
teristics; slow permeability when
compacted ; medium or high com-
pressibility; subject to piping;
moderate shrink-swell potential.
Substratum: fair or poor sta-
bility, fair or poor compaction
characteristics; moderate or slow
permeability when compacted;
medium to high compressibility;
subject to piping; moderate
shrink-swell potential; seasonal
high water table.

Tair or good stability; fair or good

compaction characteristics; slow
permeability if compacted;
medium or high compressibility;
moderate or high shrink-swell
potential; seasonal high water
table.

Fair or good stability; fair or good

compaction characteristics; slow
permeability when compacted;

medium to high compressibility;
moderate shrink-swell potential.

Rapid seepage rate; subject to

piping.

Poor stability; poor compaction

characteristics; moderate permea-
bility when compacted; medium
compressibility.

poor stability; poor com-
paction characteristics; moderate
permeability when compacted;
medium compressibility. Substra-
tum: fair stability; fair or good
compaction characteristics; mod-
crate permeability when com-
pacted; slight compressibility;
high water table; subject to
piping.

Scvere: moderate
shrink-swell potential;
fair or poor bearing
capacity; fair or poor
shear strength; sca-
sonal high water table.

Severe: fair bearing
capacity; moderate or
high shrink-swell
potential; fair shear
strength; seasonal
high water table.

Scvere: fair bearing
capacity ; moderate or
high shrink-swell po-
tential; fair shear
strength; flood hazard.

Moderate: good bearing
capacity if soil mate-
rial is confined; low
shrink-swell potential;
good shear strength.

Severe: poor bearing
capacity; poor shear
strength; low or mod-
erate shrink-swell po-
tential; flood hazard.

Scvere:

high water table.

Severe:  seasonal
high water table;
moderately slow
permeability.

Severe:  moderately
slow permeabil-
ity; seasonal high
water table.

Severe: flood hazard.

Slight: possible
contamination of
nearby water
sourecs.

Severe: flood

hazard.

Severe:
table.

high water

®.
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TaBLE 7. —Engineering interpretations

Soil serics
and symbols

Suitability of soils as a source of—

Soil features
affecting use for—

Topsoil

Sand and gravel

Road subgrade !

Highway location !

Haskins (HaA, HaB).

Hoytville (Hs)_____

Lenawee (Le, Ls).

Linwood (Lw) .._.__

Made land (Ma).___

Martinsville:
(McA, McB,
McB2, McC2,
MfA, MgC3).

(MeA, MeB)_ ..

Surface layer fair.
Subsoil fair:
contains some
clay.

Surface laycr fair:
clayey. Subsoil
poor: clayey,
high water table.

Surface layer fair:
contains clay;

thin. Subsoil poor:

contains clay;
high water table.

Poor: susceptible
to crosion;
oxidizes rapidly;
high water table.

Surface layer good.
Subsoil fair:
clayey.

Surface layer good.

Subsoil fair: con-

tains clay.

See footnotes at end of rahle,

Unsuitable. .. ._...___

Unsuitable._._._____

Unsuitable.__.______

Unsuitable

Good to fair below
a depth of 40 to
60 inches: poorly
graded gravel and
sand.

Subsoil fair:

fair or poor shear
strength; medium compressibility;
Iow or moderatc shrink-swell
potential; fair or poor bearing
capacity; poor compaction charac-
teristics. Substratum poor; fair
shear strength; medium or high
compressibility; moderate shrink-
swell potential; fair bearing
capacity; fair or good

compaction characteristics; high
watber table.

Subsoil and substratum very poor:

Subsoil and substratum poor:

M

poor shear strength; high com-
pressibility; high shrink-swell
potential; fair bearing capacity;
fair or poor compaction character-
istics; high water table.

fair
shear strength; medium or high
compressibility; high shrink-swell
potential; fair bearing capacity;
fair or good compaction charac-
teristics; high water table.

uck material not suitable. Sub-
stratum fair: poor shear
strength; medium compressi-
bility; low or modcrate shrink-
swell potential; poor bearing
capacily; poor compaction char-
acleristics; high water table.

Subsoil fair or poor: good or fair

shear strength; medium compress-
ibility; moderate shrink-swell
potential; good or fair bearing
capacity; good or fair compaetion
characteristics. Substratum good
or fair: fair shear strength;

slight compressibility; low shrink-
swell potential; good bearing
capacity; fair or good compaction
characteristics.

Subsoil poor: fair or good shear

strength; medium compressibility;
low or moderate shrink-swell po-
tential; fair or good bearing
capacity; fair or good compaction
characteristics. Substratum very
good: good shear strength; very
slight. compressibility; low shrink-
swell potential; good bearing
capacity if soil material is con-
fined; fair compaction character-
istics.

High susceptibility to frost

heave; plastic material;
high water table.

Moderate susceptibility to

frost heave; high water
table; plastic material.

Moderate susceptibility to

frost heave; high water
table; plastic matcrial.

Muck material unstable;

high water table.

Fair or good stability;

fair to good compaction
characteristics; slow or
moderate permeability
when compacted. Sub-
soil has high suscepti-
bility to frost heave.
Substratum has mod-
erate to very high sus-
ceptibility to frost heave.

Subsoil has high suscepti-

bility 1o frost heave.
Substratum has very

low susceptibility to
frost heave; easy to haul;
poor stability; good
bearing capacity if soil
material is confined.
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Soil features affecting use for—Continued

Degree of limitation 2 for—

Agricultural
drainage

Pond rescrvoir

Pond embankments, dikes,
and levees

Foundations of
buildings !

Septic tank
disposal fields

High water table;
modcrately slow
permeability.

High water table;
slow perme-
ahility.

High water table;
modcrately slow
permeability in
subsoil.

High water table;
subsidence of
organic material.

Not needed_ _ - __

High water table;
moderately slow
permeability.

Iigh water table;
slow scepage rate;
normally suitable for
excavated ponds.

High water table;
slow scepage rate;
normally suitable
for excavated ponds.

High water table;
rapid seepage rate;
normally suitable
for cxcavated ponds.

Medium or slow
scepage rate; com-
pacted seal blanket
may be needed.

Very rapid scepage
rate; material below
a depth of 40 to 60
inches .00 porous
to hold water.

Subsoil: poor stability; poor com-
paction characteristics; moderate
permeability when compacted;
medium compressibility. Sub-
stratum: fair or good stability;
fair or good compaction charac-
teristics; slow permeability when
compacted; medium or high
compressibility; high water table.

Subsoil and substratum: fair or
poor stability; fair or poor com-
paction characteristics; slow
permeability when compacted ;
high compressibility; high shrink-
swell potential; high water table.

Subsoil and substratum: fair or
good stability; fair or good
compaction characteristics; slow
permenbility when compacted;
medium or high compressibility;
high water table.

Organic material not suited. Sub-
stratum: poor stability; poor
compaction characteristics;
moderate permeability when com-
pacted; medium compressibility;
high water table.

Subsoil: fair or good stability; fair
or good compaction character-
istics; slow permeability when
compacted; medium compressi-
bility. Substratum: fair stability;
fair or good compaction char-
acteristics; moderate permeability
when compacted; slight
compressibility.

Subsoil: fair or good stability; fair
or good compaction character-
istics; slow permeability when
compacted; medium compressi-
bility. Substratum: fair stability;

Severe:

Severe:

Severe:

fair compaction characteristics;
rapid permeability when com-
pacted ; very slight compressi-
bility.

fair bearing
capacity; moderate
shrink-swell potential
fair shear strength;
high water table.

fair bearing
capacity; high shrink-
swell potential; poor
shear strength; high
water table.

fair bearing
capacity; high shrink-
swell potential; fair
shear strength; high
water table.

Severe: poor bearing

capacity; low or
moderate shrink-swell
potential; poor shear
strength; high water
table.

Moderate: good bearing

capacity; low shrink-
swell potential; fair
shear strength.

Moderate: good bearing

eapacity if soil
material is confined;

low shrink-swell poten-

tial; good shear
strength.

Severc: modcrately
slow permeability;
high water table.

Scvere:  slow per-
meability; high
water table.

Severe: slow per-
meability; high
water table.

Severe: high water
table.

.

Slight; moderate
limitation on
slopes of 6 to 12
pereent.

Slight: possible
contamination of
nearby water
sources.
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Tasur 7.—Ihgineering mterpretations

Soil series

Suitability of soils as a source of—

Soil features
affecting use for—

and symbols

Topsoil

Sand and gravel

Road subgrade !

Highway location

Mermill (Mh)._____

Miami (MkB2,
MIC2, MmC3).

Montgomery (Mn,
Mo).

Morley (MrB,
MrB2, MrC,
MrC2, MrD2,

MsB3,

MsD3,

Nappance (Na, Np).

Oshtemo:
(OfA, OFB,
OfC2).

(OsA, OsB) ...

Surface layer good.
Subsoil fair:
high water table.

Surface layer good.
Subsoil fair:
contains some
clay.

Surface layer fair;
clayey. Subsoil
poor: clayey;
high water table.

Surface layer fair:
thin. Subsoil
poor: claycy.

Surface layer fair or
poor: thin; scasonal
high water table.

Surface layer poor:
droughtiness. Sub
soil fair.

Surface layer poor:
droughtiness.
Subsoil fair.

Unsuitable._____.___

Unsuitable..________

Unsuitable....___ ...

Unsuitable .. .. ____

Unsuitable.. - _____

Fair below a depth
of about 42 inches;
sand that contains
appreciable fines.

Fair to good helow a
depth of aubout 42
inches; gravel
poorly graded.

Subsoil fair:

Subsoil poor: fair shear strength;
medium or high compressibility;
moderate or high shrink-swell
potential; fair bearing capacity;
fair or good compaction character-
istics. Substratum poor or very
poor: fair or poor shear strength;
high compressibility; high shrink-
swell potential; high water table.

fair shear strength;
medium or high compressibility;
moderate shrink-swell potential;
fair bearing capacity; fair or
good compaction characteristics.
Substratum fair: fair or poor
shear strength; medium com-
pressibility ; low or moderate
shrink-swell potential; fair or
good bearing capacity; poor
compaction characteristics.

Subsoil and substratum very poor:

poor shear strength; high com-
pressibility; high shrink-swell
potential; fair bearing capacity;
fair or poor compaction charac-
teristics; high water table.

Subsoil and substratum poor to very

poor: fair or poor shear strength;
medium or high compressibility;
moderate shrink-swell potential;
fair bearing capacity; fair or poor
compaction characteristics.

Subsoil and subsgtratum very poor:

poor shear strength; high compres-
sibility ; high shrink-swell poten-
tial; fair bearing capacity ; fair or
poor compaction characteristics;
seasonal high water table.

Subsoil fair: fair or poor shear

strength; medium compressibility;
low or moderate shrink-swell po-
tential; fair or poor bearing capac-
ity ; poor compaction characteris-
tics. Substratum fair or good: fair
shear strength; slight compressi-
bility ; low shrink-swell potential;
good bearing capacity; fair or good
compaction characteristics.

Subsoil fair: fair or poor shear

strength; medium compressibility;
low or modcrate shrink-swell po-
iential; fair or poor bearing capac-
ity; poor compaction character-
istics. Substratum very good:

good shear strength; very slight
compressibility; low shrink-swcll
potential; good bearing capacity if
soil material is confincd; good com-
paction characteristics.

Moderate or high suscepti-
bility to frost heave;
plastic material; high
water table.

Moderate to very high
susceptibility to frost
heave; plastic subsoil
material; fair or poor
bearing capacity; cuts
and fills nceded in many
places.

Moderate susceptibility to
frost heave; plastic
material; high water
table; fair bearing capac-
ity.

Moderate or high susecpti-
bility to frost heave;
plastic material; fair
bearing capacity; cuts
and fills nceded in
many placces.

Moderate susceptibility to
frost heave; plastic mate-
rial; seasonal high water
table; fair or poor com-
paction characteristics;
fair bearing capacity.

Moderate or high suscepti-
bility to frost heave; cuts
and fills needed in many
places; fair or poor stabil-
ity ; fair bearing capacity.

Moderate or high suscepti-
hility to frost heave above
substratum; cuts and fills
needed; fair or poor sta-
bility. Subsoil has poor or
fair bearing capacity.
Substratum has good
bearing capacity if soil
material is confined; casy
to cxcavate and haul.
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Soil features affecting use for—Continued

Degree of limitation 2 for—

Agrieultural
drainage

Pond reservoir

Pond embankments, dikes,
and levees

Foundations of
buildings !

Septic tank
disposal ficlds

High water table;
slow perme-
ability.

Not needed__ _ .___

High water table;
very slow
permeability.

Not needed_ . ... __

Seasonal high water
table; very slow
permeability.

Not needed__ - ____

Not needed_ - ____.

Medium or slow scep-
age rate; high water
table; normally
suitable for ex-
cavated ponds.

Medium or slow
scepage rate.

High water table;
slow secpage rate;
normally suitable
for exeavated
ponds.

Slow scepage rate_-____

Slow scepage rate; sea-

sonal high water
table.

Medinum or rapid scep-
age rate; porous sub-
stratum.

Medium or rapid secep-
age rate; very porous
substratum.

296-442-—069——5

Subsoil and substratum: fair or
good stability; fair or good com-
paction characteristics; slow
permeability when compacted;
medium or high compressibility;
high shrink-swell potential; high
water table.

Subsoil: fair or good stability;
fair or good compaction charac-
teristics; slow permeability when
compacted; medium or high com-
pressibility ; subject to piping.
Substratum: poor stability;
poor compaction characteristics;
moderate permeability when
compacted; medium com-
pressibility.

Subsoil and substratum: fair or
poor stability; fair or poor com-
paction characteristics; slow
permeability when compacted;
high compressibility; high
shrink-swell potential; high
water table.

Subsoil and substratum: fair
stability; fair compaction charac-
teristics; slow permeability when
compacted; medium or high com-
pressibility ; moderate shrink-
swell potential; subject to piping.

Subsoil and substratum: fair or poor
siability; fair or poor compaction
characteristics; slow permeability
when compacted; high compres-
sibility ; high shrink-swell poten-
tinl; scasonal high water table.

Subsoil: poor stability; poor com-
paction characteristics; moderate
permeability when compacted;
medium compressibility. Sub-
stratum: fair stability; fair or poor
compaction characteristics; mod-
crate permeability when com-
pacted; slight compressibility.

Subsoil: poor stability; poor compac-
tion characteristics; moderate
permeability when compacted;
medium compressibility. Substra-
tum: fair stability ; good compac-
tion characteristics; rapid perme-
ability when compacted; very
slight compressibility.

Severe:  fair bearing
capacity; high shrink-
swcll potential; poor
shear strength; high
water table.

Severe:  fair or poor
bearing capacity; low
or moderate shrink-
swell potential; fair

or poor shear strength.

Severe:  fair bearing
capacity; high shrink-
swell potential; poor
shear strength; high
water table.

Moderate or severe:
fair bearing capacity;
moderate shrink-swell
potential; fair shear
strength.

Severe: fair bearing ¢a-
pacity; high shrink-
swell potential;; poor
shear strength; sea-
sonal high water table.

"Moderate: good bearing

capacity ; low shrink-
swell potential; fair
shear strength.

Moderate if soil material
is confined; good bear-
ing capacity if con-
fined; low shrink-swell
potential; good shear
strength.

Severe:  high water
table; slow
permeability.

Moderate:  perme-
ability of subsoil
0.2 to 0.8 inch
per hour; severe
limitation on
slopes of more
than 12 percent.

Severe:  high water
table; very slow
permeability.

Severe:  slow
permeability.

Severe: very slow
permeability;
seasonal high water
table.

Slight: possible con-
tamination of
nearby water
sources; moderate
limitation on slopes
of 6 to 12 pereent.

Slight: possible con-
tamination of
nearby water
sources.
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TABLE 7. —Engineering interpretations

Soil scries
and symbols

Suitability of soils as a source of—

Soil features
affecting use for—

Topsoil

Sand and gravel

Road subgrade 1

Highway location !

Pewamo (Pc, Pe) .-

Plainfield (PIB, PIC).

Rawson (RaB, RIA,

RIB2, RIC2).

Renssclaer (Rm,
Rn, Ro, Rs).

St. Clair (SaB,
ScB2, ScC2).

Shoals (Sh) ... ._..-_

Tawas (Ta) o _-.._._

Surface layer fair:
contains clay.
Subsoil poor:
clayey; high water
table.

Surface layer poor:
droughtiness. Sub-
soil poor: droughti-
ness; low content,
of organic matter.

Surface layer good.
Subsoil fair: con-
tains clay.

Surface layer good.
Subsoil fair to
poor: containg
clay; high water
table.

Surface layer fair:
thin. Subsoil poor:
claycy.

Surface layer and
subsoil good to
fair: high water
table; flood
hazard.

Poor: susceptible to
crosion; oxidizes
rapidly; high
water table.

Unsuitable.__.______

Fair to a depth of
42 to 70 inches;
sand that con-
tains appreciable
fines.

Unsuitable. o __ ____.

Unsuitable__________

Unsuitable___.___.___

Unsuitable__________

Fair below organic
material; sand
that contains ap-
preciable fines;
high water table.

Subsoil very poor: poor shear
strength; high compressibility;
high shrink-swell potential; fair
bearing capacity; fair or poor
compaction characteristics. Sub-
stratum poor: fair shear strength;
medium or high compressibilily;
moderate or high shrink-swell po-
tential; fair bearing capacity; fair
or good compaction character-
istics; high water table.

Subsoil good: fair shear sirength;
slight compressibility; low shrink-
swell potential; good bearing
capacity; fair or good compaction
characteristics. Substratum poor:
fair shear strength; medium or
high compressibility; moderate
shrink-swell potential; fair bear-
ing capacity; fair or good com-
paction characteristics.

Subsoil and substratum poor or very
poor: poor or fair shear strength;
medium or high compressibility;
moderate shrink-swell potential;
fair bearing capacity; tair com-
paction characteristics.

Subsoil poor: fair shear strength;
medium or high compressibility;
moderate shrink-swell potential;
fair bearing capacity; fair or
good compaction characteristics.
Substratum good: fair shear
strength; slight compressibility;
low shrink-swell potential; good
bearing capacity; fair or good
compaction characteristics; high
water table.

Subsoil and substratum poor or very
poor: fair or poor shear strength;
medium or high compressibility;
high shrink-swell potential; fair
bearing capacity; fair compaction
chacacteristics.

Subsoil and subsiratum poor: fair

shear strength; medium or high
compressibility; moderate shrink-
swell potential; fair bearing
capacity ; fair or good compaction
characteristics; high water table.

Organic material not suitable. Sub-
stratum good: fair shear strength;
slight compressibility ; low shrink-
swell potential; good bearing ea-
pacity; fair or good compaction
characteristics; high water table.

Modccate susceptibility to
frost heave; plastic ma-
terial; high water table;
fair bearing capuacity.

Susceptibility to frost heave
is high to a depth of
about 36 inches, low be-
tween depths of 36 to 55
inches, and moderate to
high below a depth of 55
inches; fair stability above
lower part of sub-
stratum; sandy material
casy to excavate but
hinders hauling
opcrations.

Moderate or high suscepti-
bility to frost heave; plas-
tic material; fair sta-
bility; cuts and fills
needed; fair bearing
capaeity.

[High susceptibility to frost
heave; plastic material in
subsoil; fair stability;
high water table.

Moderate to high suscepti-
bility to frost heave;
plastic material; fair
bearing capacity; fair
stability.

Moderate to high suscepti-
bility to frost heave;
plastic material; fair
bearing capacity; fair or
good stability; high water
table; flood hazard.

Organic material 12 to 42
inches thick over sandy
material; high water
table.
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Soil features affecting use for—Continued

Degree of limitation 2 for—-

Agricultural
drainage

Pond reservoir

Pond embankments, dikes,
and levees

Foundations of
buildings !

Septic tank
disposal ficlds

High water table;
slow perme-
ability.

Not needed . ... ___

Not needed . _ _____

High water table;
modcrately slow
permeability.

Not fieceded ... ___

High water table;
flood hazard.

Subsidence of or-
ganic material;
high water table;
Inck of outlets.

High watcer table;
slow scepage rate;
normally suitable
for excavated ponds.

Rapid seepage rate- - __

Medium or slow scep-
age rate.

Medium or slow secep-
age rate; normally
suitable for exca-
vated ponds; high
water table.

Stow seepage rate...._ .
(-3

High water table;
flood hazard; slow
scepage rate.

High water table; per-
vious; normally
suitable for exea-
vated ponds.

Subsoil: fair or poor stability; fair
or poor compaction characteris-
tics; slow permeability when com-
pacted; high compressibility; high
shrink-swell potential. Sub-
stratum: fair or good stability;
fair or good compaction character-
isties; slow permcahility when
compacted; medium or high com-
pressibility; moderate shrink- -
swell potential; high water table.

Subsoil: fair stability; fair or good
compaction characteristics;
moderate permeability when com-
pacted; slight compressibility.
Substratum: fair or good stability;
fair or good compaction character-
istics; slow permeability when
compacted; medium or high com-
pressibility.

Subsoil and substratum: fair sta-
bility; fair compaction character-
istics; slow permeability when
compacted; medium or high com-
pressibility; subject to piping;
moderate shrink-swell potential.

Subsoil fair or good stability; fair
or good compaction characteris-
Lics; slow permeability when com-
pacted; medium or high compress-
ibility; moderate shrink-swell
potential. Substratum: fair sta-
bility; fair or poor compaction
characteristics; moderate perme-
ability when compacted; slight
compressibility ; high water table.

Subsoil and substratum: fair sta-
bility; fair compaction character-
istics; slow permcability when
compacted; medium or high com-
pressibility; high shrink-swell
potential.

Subsoil and substratum: fair or good
stability; fair or good compaction
characteristics; slow permeability
when compacted; medium or high
compressibility; high water table.

Organic material not suitable. Sub-
stratum: fair stability; fair or
good compaction characteristics;
moderate permeability when com-
pacted; slight compressibility;
high water table.

Scvere: fair bearing
capacity; moderate
shrink-swell potential;
fair shear strength;
high water table.

Severe: fair bearing
capacity; moderate
shrink-swell potential;
fair shear strength.

Severe: fair bearing
capacity; moderate
shrink-swell potential;
fair shear strength.

Severe: good bearing ca-
pacity; low shrink-
swell potential; fair
shear strength; high
water table.

Severe: fair bearing ca-
pacity; high shrink-
swell potential; fair or
poor shear strength.

Severe: fair bearing ca-
pacity; moderate
shrink-swell potential;
fair shear strength;
high water table.

Severe: high water table..

Severe: high water
table; slow
permeability.

Slight: possible con-
tamination of
nearby water
sources; modcratc
limitation on slopes
of 6 to 12 pereent.

Scvere: slow perme-
ability.

Severe: high water
table; moderately
slow permeability.

Scvere: very slow
permeability.

Severe: high water
table; flood hazard.

Severe: high water
table.
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TaBLE 7.—Engineering interpretations

Soil scrics
and symbols

Suitability of soils as a source of—

Soil features
affecting use for—

Topsoil

Sand and gravel

Road subgrade !

Highway loeation !

Wallkill (Wa, We) - _

Washtenaw (Wh)___

Westland (Ws, Wt) -

Whitaker (HnA,
HoA, HoB, HpA).

Willette (Wu) ... .-

Good or fair: flood
hazard; high
water table.

Surface layer good.
Surface layer of
old buricd soil
poor: contains
clay; high water
table.

Surface layer fair.
Subsoil fair or
poor: contains
clay; high water
table.

Surface layer good.
Subsoil fair: some-
what clayey; high
water table.

Poor: susceptible to
crosion; oxidizes
rapidly; high
water table.

Unsuitable....______

Unsuitable_____ .. __.

Fair to good below
a depth of about
42 inches; gravel
poorly graded;
high water table.

Fair below a depth
about 40 inches:
contains appre-
ciable fines; high
water table.

Unsuitable_ _ ___ R

10 to 36 inches of mincral soil
above peat fair to poor: fair or
poor shear strength; medium or
high compressibility; modcrate
shrink-swell potential; fair bear-
ing capacity; fair or poor com-
paction characticristics; high
water table. Underlying organic
material not suitable.

Poor: fuir shear strength; medium or
high compressibility; moderate
shrink-swell potential; fair bear-
ing capacity; fair or good com-
paction characteristics; high
water table.

Subsoil poor: fair shear strength;
medium or high compressibility;
moderate or high shrink-swell po-
tential; fair bearing capacity;
fair or good compaction charac-
teristies. Substratum very good:
good shear strength; very slight
compressibility; low shrink-
swell potential; good bearing
capacity if soil material is con-
fined; good compaction charac-
teristics; high water table.

Subsoil poor: fair shear strength;
medium or high compressibility;
moderate shrink-swell potential;
fair bearing capacity; fair or good
compaction characteristics. Sub-
stratum fair or good: fuir or poor
shear strength; slight or medium
compressibility; low or moderate
shrink-swell potential; good or
poor hearing capacity; fair or poor
compaction characteristics; high
water table.

Organic material not suitable. Sub-
stratum very poor: poor shear
strength; high compressibility;
high shrink-swell potential; fair
bearing capacity; fair or poor
compaction characteristics; high
water table.

Iigh water table; orginic
material has poor hear-
ing capagcity; poor sta-
bility; flood hazard.

Moderate to high suscep-
tibility to frost heave;
plastic matcerial; fair or
good stability; fair
bearing capacity; high
water table.

Subsoil has moderate to
high susceptibility to
frost heave; fair bearing
capacity. Substratum
has very low suscep-
tibility to frost heave;
good bearing capuacity if
soil material is con-
fined; high water table.

Moderate or very high
susceptibility to frost
heave; high water table.

High susceptibility to frost
heave; poor bearing
capacity; poor stability;
high water table.

! Engincers and others should not apply specific values to estimates of bearing capacity.
2 Slight means that the limitations are easily overcome, moderale indicates that overcoming the limitations is generally feasible, and
severe indicates that the use of the soil for this purpose is questionable.
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Soil features affecting use for—Continued

Dogree of limitation 2 for—

Agricultural
drainage

Pond reservoir

Pond embankments, dikes,
and levees

Foundations of
buildings !

Septic tank
disposal fields

High water table;
flood hazard;
subsidence of
organic material.

High water table;
moderately slow
permeability.

High water table;
slow permea-
bility.

High water table;
subsidence of
organic material.

High water table__..

High water table;
flood hazard; nor-
mally suitable for
exeavated ponds.

Medium or slow scep-
age rate; high water
table; normally
suitable for exca-
vated ponds.

Rapid scepage rate;
high water table;
normally suitable

High water table;
rapid seepage rate;

High water table;
normally suitable

for excavated ponds.

pervious substratum.

for excavated ponds.

High water table; organic material

unstable and not suitable.

Fair to good stability; fair or good

compaction characteristics; slow
permeability when compacted;
medium or high compressibility;
moderate shrink-swell potential;
high water table.

Subsoil: fair or good stability; fair

or good compaction characteris-
tics; slow permeability when com-
pacted; medium or high com-
pressibility ; moderate shrink-
swell potential, Substratum: fair
stability; good compaction
characteristics; rapid permea~
bility when compacted; very
slight compressibility; high water
table.

Subsoil: fair or good stability; fair

or good compaction character-
istics; slow permeability when
compacted; medium or high com-
pressibility. Substratum: poor
stability; fair or poor compaction
characteristics; moderate perme-
ability when compacted; slight or
medium compressibility ; subject
to piping; high water table.

Organic material unstable and not

suitable. Substratum: fair or poor
stability; fair or poor compaction
characteristics; slow permeability
when compacted; high compres-
sibility; high shrink-swell poten-
tial; high water table.

Severe: high water table;
poor bearing capacity;
poor shear strength;
high shrink-swell
potential.

Severe: fair bearing
capacity; moderate
shrink-swell potential;
fair shear strength;
high water table.

Severc: good bearing
capacity if soil ma-
icrial is confined; low
shrink-swell potential;
good shecar strength;
high water table.

Severe: fair or good
bearing capacity; low
or moderate shrink-
swell potential; poor or
fair shear strength;
high water table.

Severe; fair bearing
capacity; high shrink-
swell potential; poor
shear strength; high
water table.

Severe: high water
table; flood hazard.

Severc: moderately
slow permeability;
high water table.

Severe: slow permea-
bility; high water
table.

Severc: modcerately
slow permecability;
high water table.

Severe: high water
table.

$ No valid interpretations possible. Soil material is too variable.

296-442—69——6
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The soil features considered for highway location are
those that aftect the overall performance of an undisturbed
soil that has not been artificially drained. The entire profile
is evaluated. Some of the features are susceptibility to frost
heave, texture, shrink-swell potential, and depthto water
table.

For agricultural drainage, the features considered are
those that affect the installation and performance of drain-
age systems, both on the surface and beneath the surface.
Some of the features are texture, permeability, topogra-
phy, seasonal water table, and restricting layers.

The feature of primary concern in building a pond
reservoir is the seepage rate of the undisturbed soil.

Pond embankments, dikes, and levees are built with dis-
turbed soil material and are used to impound water.
Among the features affecting the suitability of soil ma-
terial for use in such structures are stability, compaction,
compressibility, shrink-swell potential, permeability, and
depth to water table.

For foundations of buildings, the degree of limitation is
based on the charvacteristics of the substratum, which pro-
vides the base for most building foundations. Some of the
limiting features are poor bearing capacity, high shrink-
swell potential, poor shear strength, flood hazard, and a
high water table, _

Among the features that limit soils for use as septic tank
disposal fields are slow permeability, a high water table,
flood hazard, and topography.

Engineers and others should not apply specific values to
the estimates of bearing capacity given in this table.

Formation and Classification
of the Soils

This section discusses the factors of soil formation, the
processes of soil formation, and the classification of the
soilsin Allen County by higher categories,

Factors of Soil Formation

The factors that determine the kind of soil that forms
at any given point are the composition of the parent
material, the climate under which the soil material accumu-
lated and weathered, the living organisms on and in the
soil, the relief, or lay of the land, and time. Each of these
factors modifies the effects of the other four.

Climate and vegetation are the active factors of soil
formation. They act on the accumulated soil material and
slowly change it into a natural body with genetically
related horizons. Relief, mainly by its influence on tem-
perature and runoff, modifies the effect of climate and
vegetation. The parent material also affects the kind of
profile that can be formed and, in extreme cases, deter-
mines it almost entirely. Finally, time is needed for the
changing of the parent material into a soil profile. Usually
a long time is required for the development of distinct
horizons.

Differences in parent material and relief account for
most of the differences among the soils of Allen County.
The effects of climate, living organisms, and time have been
practically uniform throughout the county.

Parent material

In most of Allen County the parent material was the
Wisconsin glacial drift that made up the ground moraines
and the Salamonie, Wabash, and Fort Wayne terminal
moraines (fig. 14). This drift consists of silty and clayey
material mixed with varying amounts of sand and gravel-
size to boulder-size rock fragments. It is 40 to 250 feet
thick. It is thinnest in the eastern part of the county and
thickest in the north-central part. In a diagonal strip that
runs from northeast to southwest through the center of
the county, it is between 100 and 200 feet thick. Soils
that formed in this material make up about 82 percent
of the county.

Other parent materials of glacial origin were the out-
wash on plains and terraces of the Wabash sluiceway and
the Eel River sluiceway (fig. 14) and the material depos-
ited in the eastern part of the county by the wide, shallow,
glacial Lake Maumee. The soils that formed in these silty
and clayey lake deposits are finer textured than the gener-
ally sandy and gravelly soils that formed in the outwash.
Soils that formed in these two kinds of parent materials
make up about 13 percent of the county.

On the flood plains of the present rivers and streams,
the parent material was alluvium of Recent age. The
periodically flooded soils that formed in alluvium make up
about 8 percent of the county.

Other parent materials of Recent age are the partly
decayed remains of water-tolerant grasses and trees that
grew in the deep depressions. T'wo Jarge areas of organic
soils that formed from such materials are in the Wabash
sluiceway and the Eel River sluiceway; other areas occur
in the northwestern part of the county. These soils make
up about 2 percent of the county.

Climate

Rainfall, temperature, and wind are among the climatic
forces that promote the weathering of parent material
and the activity of living organisms.

The climate in Allen 601111ty is characterized by hot sum-
mers and humid, cold winters. Rainfall averages about 35
inches a year. It is fairly well distributed throughout the
year but is slightly greater in spring than in other sea-
sons. The climate is uniform throughout the county and,
consequently, does not account for significant differences
among the soils.

Living organisms

Living organisms, plants especi ally, are active forces in
soil development. As plants die and decay, they contribute
organic matter to the soils. Deep-rooted plants utilize
plant nutrients from the lower layers of the soil and then
return some of the nutrients to the surface Iayer. Bacteria,
and fungi promote the decomposition of plant remains and
the incorporation of the organic matter into the soil,

The native vegetation in Allen County consisted mostly
of deciduous trees, but water-tolerant grasses and sedges
grew in some level, wet areas, along with a few water-
tolerant trees. Soils that form under marsh grass and trecs
have a thicker, darker colored surface layer than soils that
form mainly under forest vegetation, because organic mat-
ter accumulates more rapidly under grass. Grass roots
decay in the soil each year. Under forest vegetation, organ-
ic matter is derived mostly from leaves that fall on the sur-
face. The soils of the Pewamo and Hoytville series are
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Figure 14—Geologic formations that make up the parent materials of soils in Allen County. Also shown is the
divide between the Lake Erie watershed and the Mississippi River watershed.

examples of soils that formed under marsh grass and trees.
Those of the Morley and Fox series are examples of soils
that formed under forest vegetation.

Relief

Relief influences the formation of soils through its effect
on drainage, runoff, and erosion. In Allen County the re-
lief is predominantly level to gently sloping and is steep
only in a few small areas.

An example of the influence of relief on drainage, and,
in turn, on the morphology of the soils is shown in the soils
of the Pewamo-Blount-Morley catena, which formed in
similar parent material—glacial till of silty clay loam or
clay loam texture—under similar climate. The Pewamo

soils, which are slightly depressional or level and have very
poor drainage, ave dark coloved and have a grayish sub-
soil ; the Blount soils, which are nearly level to gently slop-
ing and have somewhat poor drainage, are moderately dark
colored and have a mottled gray and yellowish-brown sub-
soil; and the Morley soils, which are gently sloping to
strongly sloping and have moderately good drainage, are
moderately dark colored and have a brown to yellowish-
brown subsoil.

Time
Time is necessary for the formation of soil from parent

material. The length of time required depends largely on
the combined action of the other soil-forming factors. If
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all the other factors are favorable, the time required for the
formation of some soils may be relatively short, perhaps a
century or two, but if there is one unfavorable factor, such
as resistant parent material, then it may be much longenr.

In Allen County there is little difference in the age of the
normal, or mature, soils and little difference in the age of
the parent materials in which they formed. The soils that
formed in glacial till ave slightly older than the soils that
formed in the lacustrine deposits associated with glacial
Lake Maumee and the sluiceways, or channels, through
which it drained. The soils that formed in alluvium, in or-
ganic materials, and on steep topography are of more
recent origin and show little or no evidence of horizon
differentiation,

Processes of Soil Formation

The diflerentiation of horizons in the soils of the county
involved several processes. The most important ave (1) the
accumnulation of ovganic maftter, (2) the leaching of car-
bonates and salts more soluble than calcium carbonate,
(8) the translocation of silicate clay minerals from one
horizon to another, and (4) the reduction and transfer of
iron. In all the soils most of these processes have taken
place, but the effect varies from soil to soil.

In all the soils of Allen County, organic matter has ac-
cumulated in the uppermost layers, and thus an A1 horizon
has formed. In some of the soils, this horizon cannot he
identified now, because it has been mostly or entircly lost
through erosion or because it has been mixed with part
of the subsoil through cultivation. Much of the organic
matter is in the form of humnus. The organic-matter con-
tent is low in Chelsea soils, relatively high in Hoytville and
Pewamo soils, and very high in Carlisle soils.

Leaching of carbonates and other salts has taken place
i almost all the soils of the county. The well-drained soils
generally are completely leached, but leaching is slow in
the poorly drained or wet soils because water moves slowly
through those soils. Leaching has had little effect on allu-
vial soils because these soils have not been in place long
enough. Leaching precedes and permits the translocation
of silicate minerals in most soils.

The translocation of silicate clay minerals has influenced
the development of horizons in most soils of the county.
The clay has moved downward from the A horizon
and has accumulated in the B horizon. Genesee, Rel,
and a few other soils in Allen County lack evidence of
a textnral B horizon.

In the formation of silicate clays, some iron is usually
freed as hydrated oxide, which is more or less strongly red
in color, depending on the degree of hydration. Morley,
Miami, and Fox are examples of soils having iron freed as
hydrated oxide. A small amount of this oxide is sufficient
to color the soil, particularly if the silicate clay minerals
are nof, abundant and if the parent material of the soil
was fairly coarse textured. This process results in the for-
mation of a color B horizon, even in places where there are
not enongh accumulated clay minerals to form a textural
B horizon. Chelsea soils have a. color B horizon and little
evidence of a textural B horizon. In most soils, however,
the B horizon is textural as well as strongly colored.

Most of the soils in Allen County formed through the
process of podzolization, which is most active under for-

est vegetation and in a relatively cool, humid climate. In
this process percolating water carries the clay downward
from the upper layers and deposits it as films along chan-
nels or on the surfaces of aggregates in the B horizon.
Organic acids formed by the decomposition of organic
matter in the surface layer remove manganese, iron, and
other dark-colored minerals as they move downward and
so produce an A2 horizon that is Iighter colored than the
rest of the solum. Some of the soils that have been affected
by podzolization are the Morley, Miami, Blount, and
Crosby soils.

Reduction and transfer of iron, a process called gleying,
has taken place in Hoytville, Blount, and other somewhat
poorly drained and poorly drained soils. Tt has also taken
place to some extent in the deeper horizons of St. Clair and
other well drained and moderately well drained soils.
Gray colors in the deeper horizons of wet soils, such as
Pewamo and Foytville, indicate the reduction of iron
oxides. This rveduction is commonly accompanied by some
transfer of ivon, either local or general. Yellowish-red,
yellowish-brown, or brown mottles and concretions in
the deeper horizons of many soils indicate the segregation
of iron. After it has been’ reduced the iron may be re-
moved completely from the horizon, or even from the
profile, but in the soils of Allen County, it is more com-
monly moved only a short distance within the original
horizon or into a nearby horizon,

Classification of the Soils

Soils are classified so that we can more easily remember
their significant characteristics, assemble knowled ge about
them, sce their rel ationships, and understand their be-
havior and their response to their whole environment.
First through classification, and then through use of soil
maps, we can apply our knowledge of soils to specific fields
and other tracts of land.

Two systems of classifying soils above the series level
have been used in the United States in recent years. The
older system was adopted in 1938 (3) and revised later
(7). The system currently used by the National Coopera-
tive Soil Survey was adopted in 1965 and is under contin-
ual study. Readers interested in the development of the sys-
tem should refer to the latest literature available (4, 9).

The current system consists of six categories. Beginning
with the most inclusive, these categories are the order, the
suborder, the great group, the subgroup, the family, and
the series. The criteria for classification are soil properties
that are measurable and observable, but the properties are
selected so that soils of similar genesis are grouped to-
gether, Placement of some soil series in the current system
of classification, particularly in families, may change as
more precise information becomes available.

New soil series must be established and concepts of some
established scries, especially older ones that have been
used little in recent years, must be revised in the course of
the soil survey program across the country. After com-
pletion of this soil survey, the Berrien soil servies was made
mactive. Soils named as the Berrien series in this county
will be named as the Brems series in later surveys. There
are no tentative series in the connty.

Table 8 shows the classification of the soil series of Allen
County according to both the 1938 system and the current
system. The categories of the current system are defined
briefly in the following paragraphs.
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TaBLE 8.—Soil series in Allen County classified into higher categories

Cuwrrent System

Serics Great soil group of 1938 system
Family Subgroup Order
Belmore. - _______ Fine-loamy, mixed, mesic_.____... Typic Hapludalfs__________ Alfisols_____| Gray-Brown Podzolic soils.
Berrien. ..o ._____- Sandy, mixed, mesic. oo Aquie Udipsamments______ Intisols_ .. .| Regosols.
Blount..._.________ Fine, illitic, mesic_ - - . _________ Acric Ochraqualfs_ .. _____ Alfisols_____ Gray-Brown Podzolic soils in-
tergrading toward Low-
Humie Gley soils.
Bono_____________. Fine, illitie, noncalearcous, mesic__| Typic Haplaquolls_.______. Mollisols_ __{ Humic Gley soils.
Brookston_.__._.____ Fine-loamy, mixed, noncalearcous, | Typic Argiaquolls_ . _.___ Mollisols_ _ .| Humie Gley soils.
mesic.
Carlisle . . o o o e oo e o e Histosols___| Organie soils.
Chelsea_ - .o _._.___ Sandy, mixed, mesic_ .. _______ Alfic Udipsamments_ . _____ Tntisols_.__| CGray-Brown Podzolic soils.
Crosby. ... o_____ Finc-loamy, mixed, mesic_.______ Acric Ochraqualfs__ - ___ Alfisols.____ Gray-Brown Podzolic soils
intergrading toward Low-
Humic Gley soils.
Del Rey_ oo o_._ Fine, illitie, mesic. . o __ Aeric Ochraqualfs__ - ______ Alfisols_____ Gray-Brown Podzolic soils
intergrading toward Low-
Humic Gley soils.
Eel. oo . Fine-loamy, mixed, mesic.._______ Aquie Fluventic Eutro- Inceptisols__|. Alluvial soils.
chrepts.
Fox . __ Fine-loamy over sandy or sandy Typic Hapludalfs__________ Alfisols..___ Gray-Brown Podzolic soils.
skeletal, mixed, mesic. .
Geneseeon oo __ Fine-loamy, mixed, mesico._______ Fluventic Eutrochrepts_____ Tnceptisols_.| Alluvial soils.
Sandy variant_._| Coarse-loamy, siliccous, nonacid, Fluventic Eutrochrepts__.__ Inceptisols__{ Alluvial soils.
mesie.
Gilford. .o .o__.__ Coarse-loamy, mixed, noncal- Typic Haplaquolls_________ Mollisols_ __| Humic Gley soils.
carcous, mesic.
Haskins._ . _.._._____ Fine-loamy, mixed, mesic_..______ Aeric Ochraqualfs__ .o _____ Alfisols.___. Gray-Brown Podzolic soils
intergrading toward Low-
Humic Gley soils.
Hoytville...________ Fine, illitie, mesic. ... _______ Mollie Haplaguepts..___._ Inceptisols_.| Humic Gley soils.
Lenawee- ... - —--| Fine-loamy, mixed, nonacid, mesie.| Mollic Haplaguepts_..--__. Inceptisols__| Humic Gley soils.
Linwood - o e o e e e e e Histosols___| Organic soils.
Martinsvilleo oo ____ Fine-lonmy, mixed, mesic ... __ Typic Hapludalfs_______..__ Alfisols_____ Gray-Brown Podzolic soils.
Mermill._ ... _..___ Fine-loamy, mixed, noncalcarc- Typic Argiaquolls_ .. ______ Mollisols_ . _| Humie Gley soils.
ous, mesie.
Miami_____._______ Fine-loamy, mixed, mesieo.._____ Typic Hapludalfs________.__ Alfisols_____ Gray-Brown Podzolic soils.
Montgomery. .. _.- Fine, mixed, nonealearcous, mesic...| Typie Haplaquolls._______. Mollisols_ __| Humic Gley soils.
Morvley_ .. __.___ Fine, illitic, mesic. - .. _______ Typic Hapludalfs.________ Alfisols_____ Ciray-Brown Podzolic soils.
Nappanee. .- .___. Fine, illitie, mesic_ .o __________ Typie Ochraqualfs_________ Alfisols____. Gray-Brown Podzolic soils
intergrading toward Low-
Humic Gley soils.
Oshtemo_ . _._._____ Coarse-loamy, mixed, mesic___.___ Typic Hapludalfs.._.______ Alfisols_____ CGray-Brown Podzolic soils.
Pewamo____.____.__ Fine, mixed, noncalcarcous, Typic Arginquolls. . _...__ Mollisols. __| Humic Gley soils.
mesie.
Plainfield___________ Sandy, mixed, mesic.___________. Typic Udipsamments______ Entisols_.__| Regosols.
Rawson.__._______. Fine-loamy, mixed, mesico-_.___ Typic Hapludalfs_________. Alfisols_____ Gray-Brown Podzolic soils.
Rensselacr_ oo __ Fine-loamy, mixed, noncalcarc- Typic Argiaquolls_ . _______ Mollisols_ . _; Humic Gley soils.
ous, mesic.
St. Clair. o _.____ Fine, illitic, mesic_ oo ... ____. Typic Hapludalfs.________. Alfisols____ - Gray-Brown Podzolic soils.
Shoals__ ... ___.___ Fine-loamy, mixed, nonacid, Aeric Fluventic Hapla- Inceptisols._| Alluvial soils.
mesic. quepts.
TAWAS - e e e e e Histosols___{ Organic soils.
Wallkillo oo ___ Finc-loamy, mixed, nonacid, Thapto-Histic Hapla- Inceptisols._| Alluvial soils.
mesic. quepts.
Washtenaw.____._._. Finc-loamy, mixed, nonacid, Typic Haplaquepts._ ... Tnceptisols__| Alluvial soils.
mesic.
Westland_ .- _____ Fine-loamy, mixed, noncalcarc- Typic Argiaquolls_ . ______. Mollisols- . -] Humie Gley soils.
ous, mesic.
Whitaker.....______ Fine-loamy, mixed, mesic.___.___ Acric Ochraqualfs_________ Alfisols____. Gray-Brown Podzolic soils
intergrading toward Low-
Humic Gley soils.
Willetbe o o o o ol e | e Histosols___| Organie soils.




72 SOIL SURVEY

Orber.—Soils are grouped into orders according to prop-
erties that seem to have resulted from the same processes
acting to about the same degree on the parent material.
Ten soil orders are recognized in the current system. These
are Entisols, Vertisols, Inceptisols, Aridisols, Mollisols,
Spodosols, Alfisols, Ultisols, Oxisols, and Histosols. Of
these, the Entisols, Inceptisols, Mollisols, Alfisols, and His-
tosols are represented in Allen County.

LEntisols are recent soils in which there has been little, if
any, horizon development. Inceptisols occur mostly on
young, but not recent, land swrfaces. Mollisols have a
thick, dark-colored surface layer, moderate to strong struc-
ture, and base saturafion of more than 50 percent. Alfisols
contain accumulated aluminum and iron, have argillic or
natric horizons, and have a base saturation of more than
35 percent. Iistosols are organic soils, but the criteria by
which they are to be classified into categories higher than
the scries are still under consideration.

SusorpErR.—Each order is divided into suborders, pri-
marily on the basis of soil characteristics that indicate
genetic similarity. The suborders have a narrower climatic
range than the order. The criteria for suborders reflect
either the presence or absence of waterlogging, or soil dif-
ferences resulting from climate or vegetation.

Grear Grour—Each suborder is divided into great
groups, on the basis of uniformity in kind and sequence
of genetic horizons.

Suserouvr.—Each great group is divided into subgroups,
one representing the central (typic) concept of the group,
and other subgroups, called intergrades, having mostly
the properties of one great group but also one or more
properties of another great group.

Fammins—Families are established within each sub-
group, primarily on the basis of properties important to
plant growth. Some of these properties are texture, min-
eralogy, reaction, soil temperature, permeability, consist-
ence, and thickness of horizons:

Additional Facts About the County

Allen County is rapidly changing from an essentially
rural area to an area of expanding housing and industry.
The most rapidly growing area is outside Fort Waymne.
The chief centers of industry are in or near Fort Wayne
and New Haven, from both of which large, nationally
known companies ship products all over the world. Grain,
dairy products, and livestock are also processed and mar-
keted within the county.

Providing transportation and access to markets, both
within and outside the county, are airplanes, buslines, five
railroads, four Federal highways, one interstate highway,
and six State highways. Therc are numerous excellent
county roads, many of which are blacktopped.

Physiography, Relief, and Drainage

Allen County is in the Eastern lake scction and the Till
Plains section of the Central Lowland physiographic
province. The southern and western parts are within the
Tipton till plain, and the northern and eastern parts are
within the Northern lake and moraine region. The North-

ern lake and moraine region is made up of the Maumee
lacustrine plain and the Steuben morainal-lake area (12).

Relief ranges from level to rolling or strongly sloping.
There are numerous depressions, and some are extensive.
The largest area of level relief is in the eastern part of the
county, in the area once occupied by glacial Lake Maumee.
Smaller but still fairly extensive level areas are in the
southwestern and northwestern parts of the county. In
the northern and south-central parts of the county and
in the southwestern corner, the relief ranges from nearly
level to rolling or strongly sloping but is most commonly
gently undulating. These areas and the areas along streams
and drainageways are more strongly dissected than other
areas. The most strongly dissected areas are in the north-
central part of the county, along Cedar Creek in Perry
Township and along the St. Joseph River in Cedar Creek
Township. The highest elevation in the county is in Perry
Township.

The divide between the Lake Erie watershed and the
Mississippi River watershed passes through the county
several miles east of Fort Wayne (see fig. 14, p. 69). Water
from most of the county drains mto the Maumee River,
which is part of the Lake Erie watershed. The Maumee
River is formed by the confluence of the St. Marys River,
which drains much of the southern part of the county, and
the St. Joseph River, which drains much of the northern
part of the county. The far western one-fourth of the
county is drained by the Little River and the Eel River,
both of which are part of the Mississippi River watershed.
The valley of the Little River is also called the Wabash
sluiceway.,

Water Supply

Water to supply the cities of Fort Wayne and New
Haven is taken from the St. Joseph River. At present, an
average of 20.36 million gallons a day is pumped from the
reservoir near Cedarville. There is no indication of a water
shortage. The river is fed mainly from surface runoff and
at high water carries large amounts of silt. Otherwise,
pollution is kept to & minimum.

Woodburn, Monroeville, and Grabill have public wa-
ter systems that utilize ground water. Rural towns, farms,
some suburban developments, and certain industrial facil-
ities also depend on ground water. Slightly more than half
the ground water used is pumped from wells that are com-
pletely within the glacial dvift. None of these wells has
the capacity to supply an extremely large amount, of water,
but they supply enough to meet domestic and light agri-
cultural needs. Industries and the municipalities are gen-
erally supplied from wells drilled into the limestone bed-
rock. These wells are 100 to 400 feet deep, and they pro-
duce as much as 500 gallons a minute.

Climate®

The climate of Allen County is characterized by wide
variations in temperature from summer to winter and
fairly uniform distribution of precipitation throughout
the year. Day-to-day changes in temperature and relative
humidity are less pronounced in summer than in the other

‘Prepared by LAWRENCE A. Scmoar, State climatologist, U.S.
Weather Bureau.
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seasons. Table 9 shows selected weather data from the U.S.  variations can be accounted for by differences in elevation,
Weather Bureau Station at Baer Field in Fort Wayne. aspect, air drainage, ground cover, soil wetness, and dis-
These data are representative of the entire county. Local tance from alavgebody of water.

TasLre 9.—Selected weather data for Fort Wayne, Indiana

[Data from Weather Bureau Station at Baer Field; elevation 791 feet. Abstracted from Local Climatological Data, Annual Summary With
Comparative Data, 1967, Fort Wayne, Indiana]

Temperature Precipitation Wind Average number of days
Aver-
Month Aver- Aver- Degree t?)%gl Pre-

age age Record Record days ! Aver- Maxi- Mini- snow- | Aver- | vailing Partly 90° F. | 32°F.

daily daily highest lowest age mum mum fall age direc- Clear | cloudy | Cloudy and and

maxi- | mini- total speed tion above | helow

mum mum

°F. °F. °F, °F. In. In. In. In. | Milesihr.
January_-__._| 34.4 | 19.6 61 —18 11,178 | 2.67 | 9.72 | 0. 39 6.6 114 | W 4 7 20 0 17
February_-_.| 36.1 | 20. 4 59 —18 | 1,028 | 2.24 | 4. 43 .42 7.3 1.4 | W 5 7 16 0 13
March.____. 45.0 | 27. 6 79 —10 890 | 2.78 | 5. 29 81 56122 | W 4 8 19 0 5
April_______ 59.0 | 39.6 87 18 4711 3.14 | 7.11 | 1. 28 1.7 1121 8SW 5 8. 17 0 0
May. ... 71.0 ) 50. 4 91 27 189 | 3.73 | 6.85 | 1. 21 ® 10.7 | SW 7 10 14 1 0
June_______ 80.5 | 60. 6 94 39 39 | 417 1829 1. 15 0 9.0 | SW 6 12 12 5 0
July________ 85.1 1} 63.2 96 44 013.37] 634|202 0 8.0 | SW 8 13 10 4 0
August_____ 83.2 | 61.7 101 38 91304 ] 5611|126 0 7.6 | SW 9 13 9 4 0
Scptember...| 75. 8 | 53. 8 94 32 105 | 2.67 | 5.23 | 1. 04 0 8.6 | SW 10 10 10 1 0
October.____ 64.0 | 42. 0 89 23 378 [ 2.86 | 9. 26 14 .1 9.2 | SW 11 8 12 0 0
November.__| 47.0 | 30. 7 76 10 783 | 2. 55 | 5.28 90 331113 | W 6 6 18 0 2
Dceember_._| 35.5 | 21. 3 63 —101] 1,135 | 2. 09 | 5. 45 .42 5711L2 1 W 5 6 20 0 14

Year____. 50.7 | 40.9 101 —18 | 6,205 [35.31 | 9.72 .14 1 30.3 | 10.2 | SW 80 108 177 15 50

1 Based on a temperature of 65° F. and computed from average subtracting the average temperature of the day from 65°.
monthly temperatures. These data show relative heating require- 2 Trace.
ments for dwellings. Degree days for a single day are obtained by

Precipitation averages a little more than 35 inches a  (2) AN}IJ););(SON, WALLACE L. US. Dent

ar T £ a1 ! ] -' 3 1 . MAKING LAND PRODUCE USE¥YUL WILDLIFE, . ept.
year. The smallest amount of rainfall in any year during \ ) : ¢
the period of record was 24.40 inches, and the largest was ﬁ)géi' nﬁ’gé‘gﬁ 1%36“5]) 2085, 22 pp., illus. (Rev. Nov.
51_'78', Figure 15, page 74a Sh(,)“fs the probab]e frequency (8) Barpwin, M., Krrroge, C. E., and THORP, JAMES,
of rainfall of specified intensities and durations. For ex- 1088. SOIT, CLASSIFICATION. U.S. Dept. Agr. Ybk.: 979-
ample, it shows that 2 inches of rain in 1 hour can be ex- 1001, illus.
pected once in 25 years, 1.8 inches in 2 hours can be expected ~ (4) Snonson, Rov W. .

. . i . L 1962. SOIL CLASSIFICATION IN THE UNITED STATES. Science
once in 5 years, and 0.1 inch of rain an hour for a period of 187 1027-1034.
24 hours can be expected once in 2 years. (5) SCHNUR, G. LUTHER.

Droughts are most likely in midsummer, when showers 1937. YIELD, STAND, AND VOLUME TABLES FOR RVEN-AGED UP-
arc scattered, general rains infrequent, and evaporation TAND 04K ForEsTS. U.8. Dept. Agr. Tech. Bul. 560,
losses high. A drought severe enough to reduce crop yields _ 87 p, illus.

Irasti ﬁ I o red i \ﬁ C ¢ : (6) SoCIETY OF AMERICAN FORESTERS.
drastically hasnever occurred in Allen County. 1956, TORESTRY HANDBOOK. pp. 644,

Degree day_s range from a normal of 1,178 in January  (7) Tmowe, Tarms, and Syari, Guy D.
to a normal of 0 in July. The value for each day is obtained 1940, HTGHER CATEGORIES OF SOTL. CLASSIFICATION: ORDER,
by subtracting the mean temperature for that day from 65° in?o;z;gn, AND GREAT SOTL GROUPS. Soil Sei. 67:
4 - .

F. : . . . (8) UNITED STATES IDEPARTMENT OF AGRICULTURE.

The average length of the growing season 1s about 156 1967. SOIL SURVEY LABORATORY DATA AND DESCRIPTIONS FOR
days. The average date of the last freezing temperature SOME SOILS OF INDIANA. Soil Survey Investigntions
(32°) in spring is about May 7, and the average date Rept. No. 18, 123 pp.
of the first freezing temperature in fall is about October 10. (9

Tl lerstor . bout 1 ) Y 1960. SOIl, CLASSIFICATION, A COMPREWENSIVE SYSTEM, 7TH

understorms occur on about 43 days each year, A few APPROXTMATTON. 265 pp., illus. [Supplement issued
can be expected to be accompanied by winds strong enough in March 1967]
to damage property. Since 1916 there have been 15 tor-  (10)
nadoes in Allen County, but they did Tittle d{unage. 1960. MANAGEMENT AND INVENTORY OF SOUTHERN HARDWOODS.

U.S. Dept. Agr. Handbook 181, 102 pp., illus.
(11) WATERWAYS IEXPERIMENT STATION, CORPS OF ENGINEERS.
1053. THE UNIFIED SOIL CLASSIFICATION SYSTEM. Tech.

Literature Cited Memo. 3-357, 2 V.
(12) WAYNE, WILLIAM J.
(1) AMERICAN ASSOCIATION OF STATE FHIGHWAY OFFICIALS. 1956. THICKNESS OF DRIFT AND BEDROCK PHYSIOGRAPHY OF
1961, STANDARD SPECIFICATIONS FOR HIGHWAY MATERTALS AND INDTANA NORTH OF THE WISCONSIN GLACIAT. BOUND-
METHODS OF SAMPLING AND TESTING. Ed. 8, 2 v, ARY. Indiana Dept. Cons.,, Geol. Surv., Rept. of

illus. Progress 7, 70 pp., illus.
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Figure 15—~Frequency of rainfall of specified intensities and durations at Fort Wayne for the period 1911-51.
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Glossary

Acidity. See Reaction, soil.

Aggregate, soil. Many fine particles held in a single mass or
cluster, such as a clod, crumb, block, or prism,

Alluviam. Soil material, such as sand, silt, or clay, that has been
deposited on land by streams.

Available moisture capacity. The capacity of a soil to hold water
in a form available to plants. Amount of moisture held in a
soil between field capacity, or about one-third atmosphere of ten-
sion, and the wilting coefficient, or about 15 atmospheres of
tension.

Catch crop. A quick-growing crop, planted and harvested between
two regular crops in consecutive scasons, or between two
patches of regular crops in the same season. Also called an
intercrop.

Clay. As a soil separate, the mineral soil particles less than 0.002
millimeter in diameter. As a soil textural class, soil material
that is 40 percent or more clay, less than 4% percent sand, and
less than 40 percent, silt.

Clay film. A thin coating of clay on the surface of a soil aggregate.

Concretions. Grains, pellets, or nodules of various sizes, shapes,
and colors consisting of concentrations of compounds or of
¢oil grains cemented together. The composition of some con-
cretions is unlike that of the surrounding soil. Calcinm car-
bonate and iron oxide are examples of material commonly
found in concretions.

Consistence, soil. The fecl of the soil and the case with which a
lump can be crushed by the fingers. Terms commonly used to
describe consistence are—

TLoose.—Noncoherent ; will not hold together in a mass.

Friable.—When moist, crushes easily under gentle pressure
between thumb and forefinger and can be pressed together
into a Tump.

Jirm.—When moist, crnshes under moderate pressure between
thumb and forefinger, but resistance is distinetly noticeable.

Plustic—When wet, readily deformed by moderate pressure but
can be pressed into a lump; will form a wire when rolled
between thumb and forefinger.

Sticky.—When wet, adheres to other material ; tends to stretch
somewhat and pull apart, rather than pull free from other
material.

Hard—When dry, moderately resistant to pressure; can he
broken with difficulty between thumb and forefinger.

Soft.—When dry, breaks into powder or individual grains under
very slight pressure.

Coemented.—Hard and brittle: little affected by moistening.

Contour farming. Plowing, cultivating, planting, and harvesting
in rows that ave at right angles to the natural direction of the
slope or parallel to the terrace grade.

Diversion, or diversion terrace. A ridge of earth, generally a
terrace, that is built to divert runoff from its natural conrse
and thus to protect arcas downslope from the effects of such
runoff.

Erosion. The wearing away of the land surface by wind, running
water, and other geologic agents.

Fragipan. A loamy, brittle, subsurface horizon that is very low
in organic matter and clay but is rich in silt or very fine
gand. The layer is seemingly cemented when dry, has a hard
or very hard consistence, and has a high bulk density in com-
parison with the horizon or horizons above it. When moist, the
fragipan tends to rupture suddenly if pressure is applied, rather
than to deform slowly. The layer is generally mottled, is slowly
or very slowly permeable fo water, and has few or many
bleached fracture planes that form polygons. Fragipans are a
few inches to several feet thick ; they generally occur below the
B horizon, 15 to 40 inches below the surface.

Horizon, soil. A layer of soil, approximately parallel to the sur-
face, that has distinet characteristics produced by soil-forming
Processes.

Infiliration. The downward entry of water into the immediate
surface of soil or other material, as contrasted with percolation,
which is movement of water through soil layers or material.

Internal soil drainage. The downward movement of water through
the soil profile. The rate of movement is determined by the
texture, struetnre, and other characteristics of the soil profile
and underlying layers, and by the height of the water table,
cither permanent or perched. Terms for expressing internal
drainage are none, very slow, slow, medium, rapid, and very
rapid.

Leached soil. A soil from which most of the soluble materials have
been removed or in which these have been moved from one part
of the profile to another.

Loess. A fine-grained eolian deposit consisting dominantly of silt-
sized particles.

Mapping unit. Areas of soil of the same kind, outlined on the soil
map and identified by a symbol.

Meadow. A field in which biennial or perennial crops are grown
for hay. In this soil survey, the terms “meadow,” “meadow
crops,” and “hay” are used interchangeably.

Mottled. Irregnlarly marked with spots of different colors that
vary in number and size. Mottling in soils usually indicates
poor aecration and lack of drainage. Descriptive terms are as
follows: Abundance—few, common, and many; size—fine,
mediwm, and coarsc; and contrast—faeint, distinct, and prom-
inent. The size measurements are these: fine, less than §
millimeters (about 0.2 inch) in diameter along the greatest
dimension; medium, ranging from 5 millimeters to 15 milli-
meters (about 0.2 to 0.6 inch) in diameter along the greatest
dimension ; and coarse, more than 15 millimeters (about 0.6
inch) in diameter along the greatest dimension.

Natural drainage. Drainage that cxisted during the development
of the soil, as opposed to altered drainage, which is commonly
the result of artificial drainage or irrigation but may be caused
by the sudden deepening of channels or the blocking of drainage
outlets. Seven different classes of natural drainage are
recognized.

Excessively drained soils are commonly very porous and rapidly
permeable and have a low water-holding capacity.

Somewhat excessively drained soils are also very permeable and
are free from mottling throughout their profile.

Well-drained soils are nearly free from mottling and are com-
monly of intermediate texture.

Moderately well dreined soils commonly have a slowly permceable
layer in or immediately beneath the solum. They have nni-
form color in the A and upper B horizons and have mottling
in ‘the lower B and the C hovizons.

Somewhat poorly drained soils are wet for significant periods
but not all the time. If podzolic, they commonly have
mottling below a depth of G Lo 16 inches in the lower part of
tha A horizon and in the B and C horizons.

Poorly drained soils are wet for long periods; they are light gray
and generally mottled from the surface downward, but some
have few or no mottles.

Very poorly drained soils are wet nearly all the time. They have
a dark-gray or black surface layer and are gray or light gray,
with or without mottling, in the deeper parts of the profile.

Nutrient, plant. Any element taken in by a plant, essential to its
growth and used by it in the production of food and tissue.
Nitrogen, phosphorus, potassium, calcium, magnesium, sulfur,
iron, manganese, copper, boron, zine, and perhaps other ele-
ments are nutrients obtained from the soil. Carbon, hydrogen,
and oxygen are nutrients obtained largely from the air and
water.

Parent material (soil). The disintegrated and partly weathered
rock from which a soil has formed.

Ped. An individual natural soil aggregate, such as a crumb, a
prism, or a block, in contrast to a clod.

Permeability. The quality that enables a soil to transmit water
or air. Terms used to describe permeability are as follows:
Very slow, slow, moderately slow, moderate, moderately rapid,
rapid, and very rapid.

Phase, soil. A subdivision of a soil type, series, or other unit in
the soil classification system, made because of differences that
affect management but do not affect classification. A soil type,
for example, may he divided into phases because of differences
in slope, stoniness, thickness, or some other characteristic that
affects management.

Poorly graded. Of soil material, consisting mainly of particles of
nearly the same size. Because there is little difference in the
size of the particles, the density of a poorly graded soil can be
increased only slightly by compaction.

Profile, soil. A vertical section of the soil through all its horizons
and extending into the parent material.
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Reaction, soil. The degree of acidity or alkalinity of a soil, ex-
pressed in pH values. A soil that tests to pH 7.0 is precisely
neutral in reaction because it is neither acid nor alkaline. An
acid, or ‘“sour,” soil is one that gives an acid reaction; an
alkaline soil is one that is alkaline in reaction. In words, the
degrees of acidity or alkalinity are expressed thus:

pll pH
Extremely acid _. Below 4.5 Mildly alkaline .. 7.4 to 7.8
Very strongly Moderately
acid______.____ 4.5 to 5.0 alkaline __.____ 7.9 to 8. 4
Strongly acid-.__ 5.1 to 5.5 Strongly alkaline_ 8.5 to 9.0
Medium acid____.. 5.6 to 6.0 Very strongly
Slightly aneid._..__ 6.1 to 6.5 alkaline _..____ 9.1 and
Neutral . __.____ 6.6 to 7. higher
Relief. The elevations or inequalities of a land surface, considered
collectively.

Sand. As a soil separate, individual rock or mineral fragments
ranging from 0.05 to 2.0 millimeters in diameter. Most sand
grains consist of quartz, but sand may be of any mineral com-
position. As a textural class, soil that is 85 percent or more
sand and not more than 10 percent clay.

Series, soil. A group of soils developed from a particular type of
parent material and having genetic horizons that, except for
texture of the surface layer, are similar in differentiating
characteristics and in arrangement in the profile.

Silt. As a soil separate, individual mineral particles that range in
diameter from the upper limit of clay (0.002 millimeter) to the
lower limit of very fine sand (0.05 millimeter). As a textural
class, soil that is 80 percent or more silt and less than 12 per-
cent clay.

Slope classes. The slope classes used in this survey are as follows :

Percent of slope
Level and nearly level _______.______________ 0 to 2 percent

Gently sloping______.____________________ 2 to G percent

Moderately sloping_.._____________________ 6 to 12 percent

Strongly sloping._ e 12 to 18 percent

SteeD e 18 to 25 percent

Very steep_ o ____ 25 to 40 percent

Soil. A natural, three-dimensional body on the earth’s surface that
supports plants and that has properties resulting from the inte-
grated effect of climate and living matter acting upon parent
material, as conditioned by relicf, over periods of time.

Solum. The upper part of a soil profile, above the parent material,
in which the processes of soil formation are active, The solum
in a mature soil includes the A and B horizous, Generally, the
characteristics of these horizons are unlike those of the under-
lying material. The living roots and other plant and animal
life characteristic of the soil are largely confined to the solum.

Structure, soil. The arrangement of primary soil particles into
compound particles or clusters that are separated from adjoin-
ing aggregates and have properties unlike those of an equal
mass of unaggregated primary soil particles. The principal
forms of soil structure are—platy (laminated), prismatic (ver-
tical axis of aggregates longer than horizontal), columnar
(prisms with rounded tops), blocky (angular or subangular),
and granular. Structureless soils are (1) single grain (each
grain by itself, as in dune sand) or (2) massive (the particles
adhering together without any regular cleavage, as in many
claypans and hardpans),

Subsoil. Technically, the B horizon; roughly, the part of the
profile below plow depth.

Substratum. Any layer beneath the solum, or true soil; the C or R
horizon.

Surface soil. The soil ordinarily moved in tillage, or its equivalent
in uncultivated soil, about 5 to 8 inches in thickness. The
plowed layer.

Texture, soil. The relative proportions of sand, silt, and clay
particles in a mass of soil. The basic toxtural classes, in order
of increasing proportion of fine particles, are sand, loamy sand,
sandy loam, loam, silt loam, silt, sandy clay loam, clay loam,
silty clay loam, sendy clay, silty clay, and clay. The sand,
loamy sand, and sandy loam classes may be further divided by
specifying “coarse,” “fine,” or “very fine.”

Type, soil. A subdivision of the soil series, made on the basis of
differences in the texture of the surface layer.

Water table. The highest part of the soil or underlying rock
material that is wholly saturated with water, Tn some places
an upper, or perched, water table may be separated from a
lower one by a dry zone.

Well-graded. Of soil material, consisting of particles that are well
distributed over a wide range in size or diameter. The density
and bearing properties of a well-graded soil normally can be
easily inereased by compaction. Contrasts with poorly graded.



GUIDE TO MAPPING UNITS

For a full description of a mapping unit, read both the description of the mapping unit and
that of the soil series to which the mapping unit belongs. Other information is given in
tables as follows:

Acreage and extent, table 1, page 6. Shrub suitability groups, table 4, page 39.
Estimated yields, table 2, page 35. Engineering uses of the soils, tables 5, 6,
Woodland groups, table 3, page 38. and 7, pages 44 through 67.

Absence of a symbol or number indicates that the mapping unit was not placed in the specified
unit or group.

Shrub
Woodland suitability
Described Capability unit group group
Map on
symbol Mapping unit page Symbol Page | Number Number
BeB Belmore fine sandy loam, 2 to 6 percent slopes=====---= 8 ITIe~13 31 1 4
BhA  Belmore loam, O to 2 percent slopes======<==sc=ss==-==o= 8 IIs~1 30 1 3
BhB  Belmore loam, 2 to 6 percent slopes=-===-=--===-=-====== 8 ITe-9 29 1 3
BkA  Berrien loamy fine sand, moderately fine substratum, 0
to 2 percent slopes l/=-mm=====o-cssscmemmomsmmoooon- 8 IVs-1 34 6 4
BlA  Blount loam, 0 to 2 percent slopes=====-==--====-==-=====s 9 TIw=-2 29 2 2
BmA  Blount silt loam, O to 2 percent slopes=======--==-==== 9 IIw=2 29 2 2
BmB  Blount silt loam, 2 to 6 percent slopes=======-=-====== 9 IIw=-2 29 2 2
BmB2 Blount silt loam, 2 to 6 percent slopes, moderately
erodedmemmmmcmemmmm e mm e mermee oS s msea s oS oo 9 IIw=-2 29 2 2
Bn Bono mucky silty clay====-s=====eec-—ccmo-scocomsooomns 9 JIIw-2 32 4 1
Bo Bono silty clay=-==mmmsmmom—cmooes—ssoosaomosooons o 9 IIIw=2 32 4 1
Bp Borrow pitg---====ememec-—om-oo-sm-o-oome-scocsmsesnooos 9 VIile-3 34 - --
Br Brookston silt logme=====m==m=me-c-c-mee—mmmoenossooseses 10 ITw-1 29 4 1
Bs Brookston silty clay loam=-===s=====m===ce--c--=no-==son 10 IIw=-1 29 4 1
Ca Carlisle muckm====rmemmmememomme e eas—cm oo moon oS mm s me = 10 IT1Iw-8 32 9 1
ChB Chelsea fine sand, 2 to 6 percent slopes=-==--====-==== 11 IIIs-1 32 7 4
ChC Chelsea fine sand, 6 to 12 percent slopes====-=-==<===== 11 Iile-12 31 7 4
ChD Chelsea fine sand, 12 to 18 percent slopes==-=========- 11 Ive-12 33 7 4
CrA Crosby loam, O to 2 percent slopes=---=-=====ss=c===-=coc 11 IIw=-2 29 2 2
CsA  Crosby silt loam, 0 to 2 percent slopes-=---=========== 11 IIw-2 29 2 2
CsB Crosby silt loam, 2 to 6 percent slopes=-=-===--=======" 11 IIw-2 29 2 2
CsB2 Crosby silt loam, 2 to 6 percent slopes, moderately
11 IIw-2 29 2 2
Dr 12 ITw=2 29 2 2
Ee 12 I-2 28 3 3
Es Eel silt loamm=-==-=mmerm—mmom e oo ramm e 12 I-2 28 3 3
FmA  Fox loam, O to 2 percent slopeg-======-=--=ss-====os=== 13 IIs-1 30 1 3
FmB  Fox loam, 2 to 6 percent slopes==-m-—=---==-==-==--=cones 13 Ile-9 29 1 3
FmC2 TFox loam, 6 to 12 percent slopes, moderately eroded--==~ 13 I1Tle-9 31 1 3
Ge Genesee loamm=--=o--=memmcmc—smsasssesem e nes s smosm 13 I-2 28 3 3
Gh Genesee Silt loamem==meomemmeo-cosmommenemensn s m e e 13 I-2 28 3 3
Gm Genesee silty clay loam~--===m==m=memomsessosmmsmmmesos 13 I-2 28 3 3
Gn Genesee fine sandy loam, sandy variantes=meecs=csme=mes- 13 I-2 28 3 3
Go Gilford fine sandy loamm==-m--c===--=ccmescseocsnocsmsons 14 IIw=4 30 4 1
Gp Gravel pitse=m=m-==--=swmsssmmoomoeoesmmmoemmsmemm e 14 | == -- -- -
HaA  Haskins loam, O to 2 percent slopes=-=====r========---- 14 ITw-2 29 2 2
HaB  Haskins loam, 2 to 6 percent slopes===--==so=-ss=mm=e=-=c 14 ITw-2 29 2 2
HnA  Whitaker fine sandy lozm, O to 2 percent slopes----==--= 26 IIw-2 29 2 2
HoA  Whitaker loam, 0 to 2 percent slopes====-=s<====snom--s 26 IIw=2 29 2 2
HoB Whitaker loam, 2 to 6 percent slopes=--====m=sc-m===-== 26 Tiw-2 29 2 2
HpA Whitaker silt loam, O to 2 percent slopes==========-=== 27 IIw-2 29 2 2
Hs Hoytville silty clay=-===m-==-=======m-=--cmmssmosoess=o 15 ITw-1 29 4 1

See footnote at end of Guide.
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Shrub
Woodland suitability
Described Capability unit group group

Map on
symbol Mapping unit page Symbol Page Number Number
Le Lenawee mucky silty clay loam----==--==s-csm=c=ne-cnne 15 IIw~-1 29 4 1
Ls Lenawee silty clay loam=-=--=-=----==-se-cocmocmocue=n= 15 IIw-1 29 4 1
Lw Linwood muckem=m==-===cc-ecm—cecemm o mccumnan o ce oo n 16 I1Iw-8 32 9 1
Ma Made land=-=-=-==we--mm-mccceeeo—c s s ame—na o 16 VIiIe-3 34 - --
McA  Martinsville loam, O to 2 percent slopes==========-=-== 16 I-1 28 1 3
McB  Martinsville loam, 2 to 6 percent slopeg=====--==-=--=-== 16 Ile-1 28 1 3
McB2 Martinsville loam, 2 to 6 percent slopes, moderately

erodede-=rmm-mmemmm e mem—cemae— e e s —sems———mceam— o 16 ITe-1 28 1 3
McC2 Martinsville loam, 6 to 12 percent slopes, moderately

erodedees---=-m-mmmmmmmm e meeecaomeosescsesemesane o 16 IITe-1 30 1 3
MeA  Martinsville loam, gravelly substratum, O to 2 percent

slopeg==mm-m=meroemecomc e msemeomomm oo o m o 16 1-1 28 1 3
MeB Martinsville loam, gravelly substratum, 2 to 6 percent

Slopes==mummm-mmmcmcmmmdeee s se—mo s s ceseoone—acooe 17 ITe-1 28 1 3
MfA  Martinsville silt loam, O to 2 percent slopes=----=--= 17 I-1 28 1 3
MgC3 Martinsville soils, 6 to 12 percent slopes, severely

eroded=-m-mmmm-smmmm—eemcc— e emmosesssseesne oo 17 Ive-1 33 1 3
Mh Mermill complex=====-==----=se-comsco—meaemmomm—cm———— 17 IIw-1 29 4 1
MkB2 Miami loam, 2 to 6 percent slopes, moderately eroded=- 18 Ile-1 28 1 3
M1C2 Miami silt loam, 6 to 12 percent slopes, moderately

eroded=re=me---m-—emmme—dme e sasmsomcomassncme e 18 I1le-1 30 1 3
MmC3 Miami soils, 6 to 12 percent slopes, severely eroded-- 18 Ive-1 33 1 3
Mn Montgomery silty clay===-==--=----rc-mem-eaosmmneomco—- 18 IITw-2 32 4 1
Mo Montgomery silty clay loam=---===~-w-w-c--eeemococoo-- 18 ITIw-2 32 4 1
MrB  Morley silt loam, 2 to 6 percent slopeg=-=-=====--==--= 19 Ile-6 28 1 --
MrB2 Morley silt loam, 2 to 6 percent slopes, moderately

eroded--=--mm-me-mememem e e e e meo o sdeme————moo—o——oe 19 Ile-6 28 1 3
MrC Morley silt loam, 6 to 12 percent slopes=-=w=====-===-== 19 Ille-6 30 1 3
MrC2 Morley silt loam, 6 to 12 percent slopes, moderately

eroded-=mmemmmmmemmecnm oo momecescaamo—sommo oo 19 Ille-6 30 1 3
MrD2 Morley silt loam, 12 to 18 percent slopes, moderately

erodede=mm=-=mmmmom e e me o s ms e 19 IVe-6 33 8 3
MrE2 Morley silt loam, 18 to 25 percent slopes, moderately

erodedec--s-ee-emmmmnaomnaae oo mesemsemcs e m oo 19 Vie-1 34 8 3
MsB3 Morley soils, 2 to 6 percent slopes, severely eroded-- 19- I1lle-6 30 1 3
MsC3 Morley soils, 6 to 12 percent slopes, severely

eroded=-===mm-emememmemoem e meem e s memmme— e 20 IVe-6 33 8 3
MsD3 Morley soils, 12 to 18 percent slopes, severely

eroded=~=---mememmmemee—meemomom e cesm—smesmoan oo 20 Vie-1 34 8 3
MsE3 Morley soils, 18 to 25 percent slopes, severely

eroded-==-===-me--m-ammo—memmccenoecoeemem——somem o 20 Vile-1 34 8 3
Na Nappanee silt loame=-==-m==-==-=------sc-mocmomceconon- 20 IIIw-6 32 2 2
Np Nappanee silty clay loam---=-======-=-emcomeeeo--co=-co 20 IITw~6 32 2 2
OfA  Oshtemo fine sandy loam, loamy substratum, O to 2

percent slopes----=-=--=--emmemsmscesmmooooooo—ooooess 21 I1Ils~2 33 7 3
Of8  Oshtemo fine sandy loam, loamy substratum, 2 to 6

percent slopes----==-=--=--s--meseoseocoecccoomeocass 21 IIIe=-13 31 7 3
0fC2 Oshtemo fine sandy loam, loamy substratum, 6 to 12

percent slopes, moderately eroded===-======-=-=-=--== 21 I1Ie-13 31 7 3
0sA  Oshtemo sandy loam, 0 to 2 percent slopes=-=r======-== 21 IITs-2 33 7 3
0sB  Oshtemo sandy loam, 2 to 6 percent slopeg=-r========--= 21 IIle-13 31 7 3
Pe Pewamo mucky silty clay loam-==-==-===--=e=r-o--cocco-- 22 IIw-1 29 4 1
Pe Pewamo silty clay loam==========---c=co-momaemomoe—aon 22 IIw-1 29 4 1
P1B  Plainfield fine sand, moderately fine substratum, 2

to 6 percent Slopes===--=mm=m==-==---mescooooaeoooao 22 Ivs~-1 34 6 4
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Berrien series in this county will be named as the Brems series in later surveys.
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Mapping unit
Plainfield fine sand, moderately fine substratum, 6
to 12 percent slopes=---=--ese~m-—oc-coccceocnenann
Rawson fine sandy loam, 2 to 6 percent slopeg==--====-
Rawson loam, O to 2 percent slopes---=-=---me==ce==-----

Rawson loam, 2 to 6 percent slopes, moderately

Rensselaer loame=-=-==wcemsmcmecommocmmaoaoaoo— e
Rensselaer mucky silty clay loam-=e=-m=cmemcmc-maaoea-
Rensselaer silt loame===m===m--=-c---cmemeom-cmmcsaaca-
Rensselaer silty clay loam======m=c=c-mmccmeoocnomna——
St. Clair silt loam, 2 to 6 percent slopes=--==~=-=--=
St, Clair silty clay loam, 2 to 6 percent slopes,
moderately eroded==-=--==mes-mmeccmeommme—c—ceoeeoa.
St. Clair silty clay loam, 6 to 12 percent slopes,
moderately eroded==--======-mmcmmmoe—seemeecmm—e——ae
Shoals silty clay loam=========---ece-erocmceanoooaoan
Tawas MUCK===-m—mmmemcccaca e m e et me g c
Wallkill _silt loam=-===-====-=-cemecmm—ccmcmecrona———
Wallkill silty clay loam=========-=-==ce=eco-——co-oo--
Washtenaw silt loam=--=-=--~=m-cerm-cmmomeceacercnc——n—
Westland loammm===~r-mceeccrececmeccceerecmocca e ———
Westland silty clay loam============-=cmecmmcmecoono—n
Willette muck===----=r-secmmommme e em—cceccnco—a-

1/

Described

on

page

22
22
23

23

Shrub
Woodland suitability

Capability unit group group
Symbol Page | Number Number
Vis~1 34 6 4
Ile-1 28 1 3
I-1 28 1 3
IIe-1 28 1 3
ITIe-1 30 1 3
ITw-1 29 4 1
IIw-1 29 4 1
IIw-1 29 4 1
ITw-1 29 4 1
I1Tle-11 31 8 3
IIle-11 31 8 3
Ive=-11 33 8 3
ITw-7 30 5 1
IVw=3 34 9 1
ITw-7 30 9 1
IIw-7 30 9 1
ITw-1 29 4 1
ITw-1 29 4 1
IIw~1 29 4 1
IITw-8 32 9 1

After completion of this soil survey, the Berrien soil series was made inactive,

Soils named as the






Accessibility Statement

This document is not accessible by screen-reader software. The Natural Resources
Conservation Service (NRCS) is committed to making its information accessible to all
of its customers and employees. If you are experiencing accessibility issues and need
assistance, please contact our Helpdesk by phone at (800) 457-3642 or by e-mail at
ServiceDesk-FTC@ftc.usda.gov. For assistance with publications that include maps,
graphs, or similar forms of information, you may also wish to contact our State or local
office. You can locate the correct office and phone number at http://offices.sc.egov.
usda.gov/locator/app.

Nondiscrimination Statement

Nondiscrimination Policy

The U.S. Department of Agriculture (USDA) prohibits discrimination against its
customers, employees, and applicants for employment on the basis of race, color,
national origin, age, disability, sex, gender identity, religion, reprisal, and where
applicable, political beliefs, marital status, familial or parental status, sexual orientation,
whether all or part of an individual’s income is derived from any public assistance
program, or protected genetic information. The Department prohibits discrimination in
employment or in any program or activity conducted or funded by the Department. (Not
all prohibited bases apply to all programs and/or employment activities.)

To File an Employment Complaint

If you wish to file an employment complaint, you must contact your agency’s EEO
Counselor (http://directives.sc.egov.usda.gov/33081.wba) within 45 days of the date of
the alleged discriminatory act, event, or personnel action. Additional information can be
found online at http://www.ascr.usda.gov/complaint_filing_file.html.

To File a Program Complaint

If you wish to file a Civil Rights program complaint of discrimination, complete the
USDA Program Discrimination Complaint Form, found online at http://www.ascr.usda.
gov/complaint_filing_cust.html or at any USDA office, or call (866) 632-9992 to request
the form. You may also write a letter containing all of the information requested in
the form. Send your completed complaint form or letter by mail to U.S. Department
of Agriculture; Director, Office of Adjudication; 1400 Independence Avenue, S.W.;
Washington, D.C. 20250-9419; by fax to (202) 690-7442; or by email to program.
intake@usda.gov.

Persons with Disabilities

If you are deaf, are hard of hearing, or have speech disabilities and you wish to file
either an EEO or program complaint, please contact USDA through the Federal Relay
Service at (800) 877-8339 or (800) 845-6136 (in Spanish).

If you have other disabilities and wish to file a program complaint, please see the
contact information above. If you require alternative means of communication for
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program information (e.g., Braille, large print, audiotape, etc.), please contact USDA's
TARGET Center at (202) 720-2600 (voice and TDD).

Supplemental Nutrition Assistance Program

For additional information dealing with Supplemental Nutrition Assistance Program
(SNAP) issues, call either the USDA SNAP Hotline Number at (800) 221-5689, which
is also in Spanish, or the State Information/Hotline Numbers (http://directives.sc.egov.

usda.gov/33085.wba).

All Other Inquiries
For information not pertaining to civil rights, please refer to the listing of the USDA
Agencies and Offices (http://directives.sc.egov.usda.gov/33086.wba).



http://directives.sc.egov.usda.gov/33085.wba
http://directives.sc.egov.usda.gov/33085.wba
http://directives.sc.egov.usda.gov/33086.wba

	Accessibility Statement
	Cover
	How To Use This Soil Survey
	Contents
	How This Survey Was Made
	General Soil Map
	Descriptions of the Soils
	Use and Management of the Soils
	Formation and Classification of the Soils
	Additional Facts About the County
	Literature Cited
	Glossary
	Guide to Mapping Units
	General Soil Map
	Detailed Soil Maps
	Map Legends




