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HOW TO USE THIS SOIL SURVEY

HIS SOIL SURVEY contains infor-

L mation that can be ap({ﬂied in manag-
ing farms and woodlands; in selecting

sites for roads, ponds, buildings, and other
structures; and in judging the suitability
of tracts of land for farming, industry
and recreation. :

Locating Soils

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

heets. :

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

Finding and Using Information

The “Guide to Mapping Units” can be
used to find information. This guide lists
all the soils of the county in alphabetic
order by map symbol and gives the capa-
bility classification of each. It also shows
the page where each soil is described and
the page for the woodland group in which
the soil has been placed. ‘

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

soil map and colored to show soils that
have the same limitation or suitability.
For example, soils that have a slight limi--
tation for a given use can be colored green,
those with a moderate limitation can be
colored yellow, and those with a severe
limitation can be colored red. '

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

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

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

Community planners and others can
read about soil properties that affect the
choice of sites for dwellings, industrial
buildings, and recreation areas in the sec-
tions “Use of Soils for Town and Country
Planning” and “Recreation.”

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

Scientists and others can read about how
the soils formed and how they are classi-
fied in the section “Formation and Classi-
fication of the Soils.”

Newcomers in Livingston County may
be especially interested in the section “Gen-
eral Soil Map,” where broad patterns of
soils are described. They may also be in-
terested in the information about the
county given in the section “General Na-
ture of the County.”

Cover:

An area of the Miami-Conover soil association.
This association, the most extensive in the county, makes
up about 33 percent of the total acreage.
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SOIL SURVEY OF LIVINGSTON COUNTY, MICHIGAN
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AND GARY BENJAMIN, MICHIGAN AGRICULTURAL EXPERIMENT STATION

UNITED STATES DEPARTMENT OF AGRICULTURE, SOIL CONSERVATION SERVICE, IN COOPERATION WITH MICHIGAN
AGRICULTURAL EXPERIMENT STATION

LIVIN GSTON COUNTY is in the southeastern part of

Michigan (fig. 1). The county is bounded on the north
by Genesee and Shiawassee Counties, on the west by Ing-
ham County, on the south by Washtenaw County, and on
the east by Oakland County. The city of Howell is the
county seat and the main commercial center. The total
area of Livingston County is 365,440 acres, or about 571
square miles, In 1970, 58,967 people lived in the county,
according to U.S. Census data.
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Figure 1.—Location of Livingston County in Michigan.

The climate is favorable for the growth of most crops
common to the region, and farming 1s one of the principal
industries. Corn, wheat, oats, and hay are the main crops.
Dairy farming 1s the major farm enterprise. Livingston
County is near the Detroit metropolitan area, and the
eastern part of the county is an area of expanding urban
and recreational use. Small industries are located through-
out the county.

How This Survey Was Made

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

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

Soils that have profiles almost alike make up a soil
series. Except for different texture in the surface layer,
all the soils of one series have major horizons that are
similar in thickness, arrangement, and other important
characteristics. Each soil series is named for a town or
other geographic feature near the place where a soil
of that series was first observed and mapped. Miami and
Boyer, for example, are the names of two soil series. All
the soils in the United States having the same series
name are essentially alike in those characteristics that
affect their behavior in the undisturbed landscape.

1



2 SOIL SURVEY

Soils of one series can differ in texture of the surface
layer and in slope, stoniness, or some other characteristic
that affects use of the soils by man. On the basis of such
differences, a soil series is divided into phases. The name
of a soil phase indicates a feature that affects manage-
ment. For example, Hillsdale sandy loam, 2 to 6 per-
cent slopes, is one of several phases within the Hillsdale
series. :

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

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

Some mapping units are made up of soils of different
series, or of different phases within one series. One such
mapping unit, shown on the soil map of Livingston
County, is the soil complex. A soil complex consists of
areas of two or more soils, so intricately mixed or so
small in size that they cannot be shown separately on
the soil map. Each area of a complex contaimns some of
each of the two or more dominant soils, and the pattern

and relative proportions are about the same in all areas. -

Generally, the name of a soil complex consists of the
names of the dominant soils, joined by a hyphen. Fox-
Boyer complex, 2 to 6 percent slopes, is an example.

n most areas surveyed there are places where the soil
material is so rocky, so shallow, so severely eroded, or
so variable that it has not been classified by soil series.
These places are shown on the soil map and are described
in the survey, but they are called land types and are given
descriptive names. Alluvial land is a land type in Liv-
ingston County. '

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

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

After data have been collected and tested for the key,
or benchmark, soils in a survey area, the soil scientists
set up trial groups of soils. They test these groups by
further study and by consultation with farmers, agrono-
mists, engineers, and others. They then adjust the groups
according to the results of their studies and consulta-
tion. Thus, the groups that are finally evolved reflect up-
to-date knowledge of the soils and their behavior under
current methods of use and management.

General Soil Map

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

A map showing soil associations is useful to people
who want a general idea of the soils in a county, w!;lo
want to compare different parts of a county, or who
want to know the location o¥ large tracts that are suit-
able for a certain kind of land use. Such a map is a use-
ful general guide in managing a watershed, a wooded
tract, or a wildlife area, or in planning engineering
works, recreational facilities, and community develop-
ments. It is not a suitable map for planning the manage-
ment of a farm or field, or for selecting the exact loca-
tion of a road, building, or similar structure, because the
soils in any one association ordinarily differ in slope,
depth, stoniness, drainage, and other characteristics that
affect their management. »

The soil associations in Livingston County are dis-
cussed in ‘the following pages.- The terms for texture
used in the titles for the soil associations apply to the
texture of the surface layer. For example, in the title
of association 1, the words moderately coarse textured
and coarse textured soils refer to the texture of the sur-
face layer.

1. Fox-Boyer-Oshtemo association

Steep or hilly, well-drained, moderately coarse textured
and coarse textured soils on moraines

This association consists mainly of steep or hilly areas
on moraines. Small areas of less sloping soils are on
hilltops and ridgetops. '

This. association makes up about 18 percent of the
county. About 33 percent of the association is made up
of Fox soils, about 36 percent of Boyer-Oshtemo loamy
sands, about 11 percent of Boyer soils, and about 20
percent of minor soils.

The well-drained Fox soils are on uplands and have
a dark-brown sandy clay loam surface layer. The subsoil
is dark-brown or reddish-brown sandy clay loam and
gravelly loam and is underlain by gravelly sand.

The well-drained Boyer soils are on uplands and have
a dark-brown loamy sand surface layer. The subsoil is
brown gravelly sandy loam and gravelly light sandy clay
loam and is underlain by gravelly sand. ,

The well-drained Oshtemo soils are on uplands and
have a dark grayish-brown loamy sand surface layer.
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The subsoil is yellowish-brown and brown loamy sand,
sandy loam, or sandy clay loam and is underlain by
gravelly sand. Oshtemo soils are deeper to effervescent
limy material than Boyer soils. /

The minor soils in this association are in the Hillsdale,
Miami, Spinks, Carlisle, and Houghton series. The well-
drained Hillsdale, Miami, and Spinks soils are on up-
lands. The very poorly drained Carlisle and Houghton
soils occupy deep depressions, lake borders, and stream
valleys.

Because slopes are steep, the major soils in this associa-
tion generally are not suited to crops. They are medium
or low in fertility and have a low or moderate available
water capacity. The main concern of management is con-
trol of erosion.

Nearly all of this association is used for pasture, as
woodland, for recreation, or is idle. Large and small
lakes enhance the association for recreation.

Most of the soils in this association are underlain by
gravelly sand and_are_a_potential-soufce for sand and
gravel. ’

2. Fox-Boyer-Oshtemo-Houghton association

Nearly level to steep, well-drained, moderately coarse
textured and coarse textured soils and wery poorly
drained organic soils on outwash plains

This association consists of mostly nearly level to
strongly sloping soils on outwash plains. Small areas of
steep soils are around the edges of deep depressions and
along stream valleys. The very poorly drained Houghton
soil 1s in depressions and along some of the streams.

This association makes up about 14 percent of the
county. About 60 percent of the association is made up
of Fox-Boyer complexes, about 20 percent of Boyer-
Oshtemo loamy sands, about 10 percent of Houghton
muck, and about 10 percent of minor soils.

The well-drained Fox soils have a dark-brown sandy
loam surface layer. The subsoil is dark-brown or reddish-
brown sandy clay loam and gravelly loam underlain. by
gravelly sand. '

The well-drained Boyer soils have a dark-brown loamy
sand surface layer. The subsoil is brown gravelly sandy

loam and gravelly light sandy clay loam underlain by-

gravelly sand. L S , _
The well-drained Oshtemo soils have a datk grayish-
brown loamy sand surface layer. The subsoil is brown
and yellowish-brown loamy sand, sandy loam, or sandy
clay loam underlain by gravelly sand. Oshtemo soils are
deeper to effervescent limy material than Boyer soils.
Houghton soils are very poorly drained, organic soils
in depressions, around lakes, or along streams. They
have a black muck surface layer underlain-by dark
reddish-brown muck. ' _ :
The-minor soils-in this ‘association are the Bronson,
- Brady, Wasepi, and "Spinks. The well-drained Spinks
soils are on uplands. The moderately well drained Bron-
son soils and the somewhat poorly drained Brady and
Wasepi soils are on lowlands and, in many. places, ad-
jacent to the very poorly drained Houghton soils,:
The major soils of this association are medium or low
in fertility. - Houghton soils have very high available
water capacity, but the Fox, Boyer, and Oshtemo soils
have low or moderate available water capacity.

The main concerns of management are controlling ero-
sion, maintaining fertility, and, on Houghton soils, im-
proving drainage.

The more nearly level areas of this association are used
as cropland. The steeper areas are in pasture or wood-
land or are idle. The more nearly level areas are well
suited or moderately well suited to most of the cultivated
crops commonly grown in the county. '

Most of the soils of this association are underlain by
gravelly sand and are a potential source for sand and
gravel,”

3. Spinks-Oakville-Boyer-Oshtemo association

Strongly sloping to hilly, well-drained, coarse-textured
80ils dominantly on moraines

This association consists of mostly strongly sloping
to hilly uplands on moraines (fig. 2).

This association makes up about 6 percent of the
county. About 50 percent of the association is made up
of Spinks-Oakville loamy sands, about 40 percent of
Boyer-Oshtemo loamy sands, and about 10 percent of
minor soils.

Spinks soils are well drained and have a dark-brown
loamy sand surface layer. The subsoil is very pale brown
sand and brown heavy loamy sand in alternating layers,
and it is underlain by light yellowish-brown sand.

Oakville soils are well drained and have a dark gray-
ish-brown. fine sand surface layer.. The subsoil is yel-
lowish-brown fine sand underlain by very pale brown or
yellowish-brown fine sand. -

The well-drained Boyer soils are on uplands and have
a dark-brown loamy sand surface.layer. The subsoil is
brown gravelly sandy loam and gravelly light sandy clay
loam underlain by gravelly sand. _

The well-drained Oshtemo soils are on uplands and
have a dark grayish-brown loamy sand surface layer. The
subsoil is yellowish-brown and brown loamy sand, sandy
loam, or sandy clay loam underlain by gravelly sand.
Oshtemo soils are deeper to effervescent limy material
than Boyer soils.

The minor soils in this association are the Fox, Brady,
Rifle, and Tawas. The well-drained Fox soils are on up-
lands. The somewhat poorly drained Brady soils are on
lowlands and in areas.around lakes or areas adjacent to
muck soils. The very poorly drained Rifle and Tawas
soils are in depressions or around lakes and along
streams.’ ' o

The major soils in this association are low in fertility
and have a low available water capacity. The main con-
cerns of management are droughtiness, maintenance of
fertility, and erosion control.. . ‘

Most areas of these soils are idle or are used for wood-
land or recreation. The soils are poorly suited to the crops
commonly .grown in the area and are only moderately
well suited to pasture and as woodland.

4. Carlisle-Houghton-Gilford association

Nearly level, very poorly drained, organic soils and mod-
erately coarse textured soils on outwash plains, in glacial
drainageways, and on loke plains

This association consists of nearly level soils on broad
to narrow outwash plains, in glacial drainageways, and in
small areas on lake plains.
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Figure 2.—Spinks-Oakville-Boyer-Oshtemo association in hilly areas. The well-drained Boyer-Oshtemo loamy sands occur in
strongly sloping areas in the background, and the somewhzftt poorly ‘{lrained Brady loamy sand is in the nearly level area in the
oreground.

This association makes up about 19 percent of the coun-
ty. About 45 percent of the association is made up of
Carlisle soils, about 10 percent of Houghton soils, about
10 percent of Gilford soils, and about 35 percent of
minor soils.

Qarlisle soils are very poorly drained, low-lying soils.
They have a black muck surface layer underlain by brown
muck material. Houghton soils also are very poorly
drained, low-lying soils. They have a black muck surface
layer underlain by dark reddish-brown muck. Gilford
soils are very poorly drained mineral soils that have a
very dark gray sandy loam surface layer. The subsoil is
dark grayish-brown, grayish-brown, and light brownish-
gray sandy loam and sandy clay loam that has brownish-

- yellow mottles. It is underlain by gray gravelly sand.

The minor soils in this association are the Colwood,
Wasepi, Brady, and Bronson. Colwood soils are poorly
drained and are on lake plains. Small areas of the some-
‘what poorly drained Wasepi and Brady soils and the
moderately well drained Bronson soils occur on the bor-
ders of the poorly drained lowlands.

The major soils in this association are moderately well
suited to crops if they are adequately drained. Carlisle
and Houghton soils have very high  available water ca-
pacity and low fertility. Gilford soils have low available
water capacity and medium fertility. The main concerns
of management are control of soil blowing, water man-
agement, and maintaining fertility. :

Land use is variable in this association. In general,
most areas are idle or used as woodland. Some areas are
used as cropland and pasture. If adequately drained, the
soils are moderately well suited to most crops commonly
grown in the area, particularly to corn and vegetable
Crops.

5. Miami-Hillsdale association

Strongly sloping to hilly, well-drained, medium-textured
and moderately coarse tewtured soils on moraines and till
plains

This association consists of mostly strongly sloping to
hilly soils on moraines and till plains.
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This association makes up about 6 percent of the coun-
ty. About 50 percent of the association is made up of
Miami soils, about 30 percent of Hillsdale soils, and about
20 percent of minor soils.

Miami soils are well-drained soils on uplands and have
a dark grayish-brown loam surface layer. The subsoil is
yellowish-brown and brown clay loam underlain by
brown loam. Hillsdale soils are well-drained soils on up-
lands and have a very dark grayish-brown sandy loam
surface layer. The subsoil is brown and yellowish-brown
sandy clay loam and sandy loam underlain by brown
sandy loam.

The minor soils in the association are the Conover,
Brookston, Spinks, Fox, Boyer, and Carlisle. The some-
what poorly drained Conover and poorly drained Brook-
ston soils are in depressions and along drainageways. The
well-drained Spinks, Fox, and Boyer soils occur on more
sandy uplands. The very poorly drained Carlisle soils are
in depressions and along some drainageways.

Because of slope, most areas of the major soils in this
association are only moderately well suited to poorly
suited as cropland. The soils are medium or high in fer-
tility and moderate or high in available water capacity.
The main concern of management is erosion control.

The less sloping areas are used for crops commonly
grown in the county. The more hilly areas are used for
pasture, as woodland, and for recreation.

6. Miami-Conover association

Nearly level to strongly sloping, well-drained and some-
what poorly drained, medium-textured soils on till plains
and moraines

This association consists of mostly nearly level to
strongly sloping soils on till plains and low moraines.

This association makes up about 83 percent of the
county. About 35 percent of the association is made up of
Miami soils, about 15 percent of Conover soils, and about
50 percent of minor soils.

Miami soils are well-drained soils on uplands and have
a dark grayish-brown loam surface layer. The subsoil is
yellowish-brown and brown clay loam underlain by
brown loam. Conover soils are somewhat poorly drained,
lower lying soils on uplands. They have a very dark
grayish-brown loam surface layer. Their subsoil is mot-
tled yellowish-brown, grayish-brown, dark-brown, and
pale-brown clay loam that is underlain by mottled yel-
lowish-brown, brown, grayish-brown, and light brownish-
gray light clay loam to loam.

The minor soils in the association are the Owosso, Me-
tea, Metamora, Brookston, and Carlisle. The well-drained
Owosso and Metea soils are associated with the Miami
soils in the uplands. They are coarser textured in the sur-
face layer and upper part of the subsoil than Miami soils.
The somewhat poorly drained Metamora soils are associ-

ated with Conover soils. Metamora soils are coarser tex-.

tured in the surface layer and upper part of the subsoil
than Conover soils. The poorly drained Brookston soils
are in depressions and along drainageways. The very
poorly drained Carlisle soils are in low depressions and
low drainageways.

The major soils in this association are well suited to the
cultivated crops commonly grown in the county. They are

high in fertility and available water capacity. The main
concerns of management are maintaining. tilth and fer-
tility, controlling erosion, and improving drainage in the
wetter areas,

Most areas of these soils are used as cropland or pas-
ture. Some areas are used as woodland.

7. Miami-Brookston association

Nearly level to gently sloping, well-drained and poorly
drained, medium-textured soils on till plains

This association consists of mostly nearly level to gently
sloping soils on till plains,

This association makes up about 4 percent of the coun-
ty. About 50 percent of the association is made up of
Miami soils, about 25 percent of Brookston soils, and
about 25 percent of minor soils.

Miami soils are well-drained soils on uplands and have
a dark grayish-brown loam surface layer. The subsoil is
yellowish-brown and brown clay loam underlain by
brown loam. Brookston soils are poorly drained and oc-
cupy depressed areas in the uplands. They have a very
dark brown loam surface layer and a dark-gray and gray
clay loam subsoil that has dark yellowish-brown, yellow-
ish-brown, and dark-brown mottles. They are underlain
by dominantly mottled gray and yellowish-brown loam to
light clay loam. :

The minor soils are the Hillsdale, Metamora, Locke, and
Linwood. The well-drained Hillsdale soils are associated
with Miami soils in the higher areas. The somewhat poorly
drained Metamora and Locke soils are on the lower side
slopes of the higher areas. The very poorly drained Lin-
wood soils are associated with Brookston soils and are in
depressions and drainageways.

The major soils of this association are high in fertility.
Available water capacity is high. The main. concerns of
management are maintaining tilth and fertility, con-
trolling erosion on the uplands, and providing adequate
drainage for Brookston soils.

Most areas of these soils are used as cropland or pas-
ture, but some small areas are used for woodlots. The
soils are well suited to crops commonly grown in the
county if drainage is adequate in the wetter areas.

Descriptions of the Soils

This section describes the soil series and mapping units
in Livingston County. Each soil series is described in
detail, and then, briefly, each mapping unit in that series.
Unless it is specifically mentioned otherwise, it is to be
assumed that what is stated about the soil series holds
true for the mapping units in that series. Thus, to get
full information about any one mapping unit, it is neces-
sary to read both the description of the mapping unit and
the description of the series to which it belongs.

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

As mentioned in the section “How This Survey Was
Made,” not all mapping units are members of a soil
series. Alluvial land and Borrow pits, for example, do-
not belong to a soil séries, but, nevertheless, are listed in
alphabetic order along with the soil series.

Following the name of each mapping unit is a syrnbol
in parentheses. This symbol identifies the mapping unit
on the detailed soil map. Listed at the end of each descrip-

TABLE 1 —Appro:mmate acreage

tion of a mapping unit are the capability unit and wood-
land suitability group in which the mapping. unit has
been placed. The page for .the description of-each- capa-
bility unit and suitability group can be found by refer-
ring. to .the “Guide to Meppmg Umts” at the back of
this survey. = .

. The. acreage and proportlonate extent of each- mappmg
unit are'shown in table 1. Many of the terms used in de-
seribing soils can be found in the Glossary, and more de-.
tailed information about the terminology and methods of.
soil mapping can be . obtained from-the Soil Survey
Manual 4.

"Italic nu'mbers in parentheses. refer to Literature Cited. p. 90

and proportwnate extent of sozls

Soil _ .Acres . Percent Soxl Lo Acres- | Percent
Alluvnal land___-_-___-____--__.'_-______--__‘ 1,498 0. 4 || Hillsdale-Miami loams, 2 to 6 percent slopes__.| 3, 797 1.0
7O ‘Arkport fine sandy loam, 0 to 2 percent slopes..! - 448 . 1. || Hillsdale-Miami loams, 6 to 12 percent slopes._: 860 L2
Arkport fine sandy loam, 2 to 6 percent slopes..| . 771.1 .2 || Houghton'muek:— = . il aeaool 13,582 i 3.6
Arkport fine sandy loam, 6 to-12 percent slopes- © . 7188 .1 || Lake beaches_ - _.______ T (OIS
Barry sandy loam .. __._._ . __ o ___ii ..l 122 (y  YPLamson fine sandy loam. _ _-|. 1,576 .4
Berville loa.m_-,-_;v-'_-;___;___-__.'__;_'_-__-_ 538: - .1 Linwood muek _ ool i o _loo____ | -4, 806 1.3
Borrow pits_ . aC 109 ) || Locke sandy loam, 0 to 4 percent slopes-----;_ 1, 001 -2.7
Boyer loamy sand, 0 to 2 percent slopes_. ... .654 L2 || Madeland ol i lialieo- T 212 Ll
Boyer loamy- sand 2 t0'6 percent slopes.._..-.| *'3, 966 “"1.0 || Metamora sandy loam, 0 to 4 percent slopes--- 4, 280 1.1
Boyer loamy sand 6 to 12 percent slopes.___._|" 3, 299 . 9 || Metea loamy sand, 0 to 2 percent slopes__~____ 411 | i |
Boyer loamy s sa.nd silty substmtum, Oto2per- | . Metea loainy sand 2 to 6 percent slopes_______ 1,920 | .5
cent slopes_____ ... _ ____ -t ______l__._____. 305 . 1. || Metea loamy sand 6 to 12.percent slopes_____.| - 493 .1
Boyer loamy sand, silty substratum, 2 to 6 per- | || Miami loam, 0 to 5. -percent slopes____._______ 569 .2
cent slopes_-__________---__-_--; _________ 774 . .2 i| Miami loa,m 2 to 6 percent slopes____._______ 33, 301 8.9
Boyer-Oshtemo. loamy sands, 0.to 2 percent“ g ‘ “- || Miami loam 6 to 12 percent slopes-__________ 12, 737 3.5
slopes._ - i emeeeo- 12, 221 - 3.3 || Miami loam 12 to 18 .percent slopes_ .. _.__.__. . 8, 966 2.4
Boyer-Oshtemo, loamy sands 2.to 6 percent : Miami loa,m 18 £6.25 percent slopes_.___.____| 4,001 1.1
slopes__ .l _ Ll Il __i_.___ 12, 421 3.3 || Miami loa.m 25 t0 '35 percent slopes. ...._____ 1, 021 .3
Boyer-Oshtemo loamy sands 6 to 12 percent o S Miami-Conover loams, 2 to 6 percent slopes___| 5, 728 1.5
8lOPeS el elciaeae- 5,998 . ‘1. 6 || Minoa-Thetford’ complex, 0 to 4 percent slopes_| - 3, 214 .9
Boyer-Oshtemo loa,my sands, 12 to 18 percent o .- || Oakville fine sand, 0-to 6 percent slopes_.-_-__. 1 901 .5
8loPeS . o i et 7,081 1.9 || Oakville fine send loamy substratum, O to 6 oo
Boyer-Oshtemo loamy sa.nds 18 to 25 percent : e percent slopes__ - _______________.______I... 2, 414 .6
8loPes el ..'5, 177 1. 4 || Ottokee loamy sand, 0 to 2 percent slopes _____ 481 .1
Boyer-Oshtemo loamy sands, 25 to. 35 percent . Ottokee loamy sand, 2 to 6 percent slopes_____ 569 A Y
SlOPeS . e 1,898 .5 i Owosso- anmx sendy loams, 0 to 2 percent | .
pBrady loamy sand, 0 to 2 percent slopes._.___. 2, 034 .5 BlOPeS. - o e cciecccmman 2, 579 7
" Breckenridge loamy sand L _C_ oo lodoo.o- .- 639 .2 || Owosso-Miami sandy loams, 2 to 6 percent . :
r3Bronson loamy sand, 0 to 2 percent slopes.____ 4, 693 1.2 BloPeS o oo il e 9, 031 2.4
f'UBrookston loam_ . ooo-- 4, 881 1. 3 || Owosso-Miami sandy loams, 6 to 12 percent L
TCarlisle muck. ... _______ SRR LE s 37 091 . 10.0 Blopes. . icicccceo- 2, 689 .7
Ti=Colwood fine sandy loam_____..____ Cmmem—an - 2 722 .7 || Owosso-Miami sandy loams, 12-to 18 percent C ’
Conover loam, 0 to 2 percent slopes_._.__..._. 12 252 | 3.3 slopes-___;____--_-__-________, __________ 849 .2
Conover loam, 2 to 6 percent slopes____.______. 2, 985 .8 || Pewamo clay loam______ ————- [ 1, 796 .4
Conover-Miami loams, 0 to 2 percent slopes__.| 1, 933. C5-PRifle muek . . 2,451 L7
Edwards muek.______________________ S 2, 191 .5 || Sebewa loam._________ . ______.___ 2,014 .5
Fox sandy loam, 0 to 2 percent-slopes_______.__ 10, 707 2.9 || Spinks-Oakville loamy sands, 0 to 6 percent
Fox sandy loam, 2 to 6 percent:slopes..___.__. 8, 694 2.3 slopes_ ..l liluo_iain 7,079 1.9
Fox sandy loa.m 6 to 12:percent slopes__.______| 4,495 1.2 Splnks-Oekwlle loamy sands, 6 to 12 percent . .
Fox-Boyer complex 2 to 6 percent slopes____.. 10, 205 2.8 SloPeS ol _. 3,215 .9
Fox-Boyer coimplex, 6 to 12 percent slopes___ .. 3, 737 1.0 Spmks-Oakvﬂle loa.my sands, 12 to 18 percent
Fox-Boyer complex, 12 to 18 percent slopes..__| 10, 909 3.0 8loPeS_ el © 2,293 .6
Fox-Boyer complex, 18:to 25 percent slopes____| 10, 284 - 2: 8 Splnks-Oa.kvﬂle loa.my sands, 18 to 25 percent .
Fox-Boyer complex, 25 to 40 percent slopes..._| 5, 296 1.4 SlOPeS. o o e 1, 866 .5
Gilford sandy loam________________ ... . 6,815 1.8 || Spinks-Oakville loamy sands, 25 to 35 percent :
Gravel pits. ..o _ . . . i .. _._ .| 461 L1l slopes. ol eeiieaaloeos 737 .2
Hillsdale loamy sand, 2 to 6 percent slopes _____ . 503 .1 AWaS MUCK ool omaiioooo2| 3,652 1.0
Hillsdale loamy sand 6 to 12 percent slopes....[ - 505 .1 }| Warners loam. . _______.______.__. - 589 .2
Hillsdale sandy loa,m 2 to 6 percent slopes____.{ 5,105 1. 4 TOWasepi sandy loam, 0 to 2 percent slopes ______ 2, 773 .8
Hillsdale sandy loam 6 to 12 percent slopes.___| 2, 188 .6 || Washtenaw silt loam_.__________ . ___:__.... 2, 239 .6
Hillsdale sandy loam, 12 to 18 percent slopes___| . 1, 999 .5 ’ - —.
Hillsdale sandy loa,m 18 to 25 percent slopes_. . 860 .2 Total - - eeeeeccccceeceece—-—----| 365,440 100.0

! Less than 0.05 percent



LIVINGSTON COUNTY, MICHIGAN 7

Alluvial Land

Alluvial land (Ad) is scattered throughout the county on
flood plains next to streams. It formed from materials
deposited by streams when they were in flood stage.

The soils in this mapping unit range from loamy sand
to-loam or clay loam and are well drained to poorly
drained. The natural drainage is doninantly somewhat
poorly or. poorly drained. The soils are so.yvariable, so
intricately  intermingled, and -in such small areas that it
is not practical to'map them separately.  Alluvial land is
low lying and occurs in narrow bands adjacent to streams.
In places the bands- are only- 50 feet wide. In many places
the soil material varies within short distances. More of
this mapping unit is loam than sand. :

Included with. this land in mappmg are a few .areas
that have thin bands of organic material separated by
mineral material. In these included areas, the mineral
bands of soil are thicker than the organic bands

Alluwal land is severely limited: for cultivation be-
cause it is subject to flooding and occurs in small, nar-
row strips. Some areas.are suitable for vrecreational uses:
Capability unit Vw—1 (I.-2¢); not in a woodland suita-
bility group.

Arkport Series

The Arkport series consists of nearly level to strongly
sloping, well-drained soils on lake plains. These soils
formed in deep, stratified fine sandy loam, loam, and silt.

In a representative profile the surface layer is dark
“grayish-brown fine sandy loam 10 inches thick: The sub-
surface layer is brown loamy fine sand 6 inches thick. The
subsoil is 26 inches thick. It consists of layers, 2 to 8
inches thick, of dark-brown or yellowish-brown, mostly
friable fine sandy loam, silt, silt loam, and light silty clay
loam. The underlying matemal to a depth of 60 inches,
consists of layers of dark- brown or yellowish-brown fine
sandy loam, silt, and loam that range in thickness from
4 to 12 inches.

Permeability is moderate. The available water capacity
ni‘, moderate, and fertility is medium. Surface runoff.is
slow.

Arkport soils are moderately well suited to farming
and as woodland. They have few limitations for nonfarm
uses.

Representative profile of Arkport fine sandy loam, 2 to
6 percent slopes, in a cultivated field in NW1, W% sec.
12, T.4N,R.4E.:

Ap—0 to 10 inches, dark grayish-brown (10YR 4/2) fine
sandy loam, light browhnish gray (10YR 6/2) dry;
weak, fine, granular structure; friable; slightly acid;
abrupt, smooth boundary.

A2—10 to 16 inches, brown (10YR 5/3) loamy fine sand;
single. grain; loose; slightly acid; abrupt, irregular
boundary.

B21—16 to 20 inches, yellowish—brown (10YR 5/6) ﬂne sandy
loam; weak, fine, subangular blocky structure; fri-
able; neutral; clear, wavy boundary.

IIB22—20 to 22 inches, dark-brown (10YR 4/3) light silty
clay loam; moderate, medium, subangular Dblocky
structure ; friable; neutral; abrupt, wavy boundary.

IITB23—22 to 80 inches, dark-brown (10YR 4/3) silt; weak,

medium, subangular blocky structure; friable; neu-
tral ; abrupt, wavy boundary.

I1IB24—30 to 88 inches, yellowish-brown (10YR §5/6) fine
sandy loam ; weak, medium, subangular blocky struc-
ture; friable neutral ; abrupt wavy . boundary

ITIB25—38 to 42 1nc\hes,\dark brown (10YR 4/3) 'silt loam;
weak, .medium, subangular blocky structure friable;
neutral ; abrupt, wavy boundary.

IIIC1—42 to 48 inches, dark-brown (10YR 4/3) loam; mas-
sive; friable; mildly alkaline, slightly eﬂervescent
abrupt wavy boundary.

ITIC2—48 to 54 inches, yellowish-brown (10YR 5/4) fine
sandy loam; ' massive;" friable; mildly alkaline,
slightly eﬂ?ervescent’; abrupt, wavy boundary.

ITIC3—54 to 60 inches, dark-brown (10YR 4/3) wilt; mas-
sive; friable; mildly alkaline, slightly effervescent.

The Ap horizon is dark grayish-brown (10YR 4/2) or. very

dark grayish-brown (IOYR 3/2). The C horizon is dominantly
stratified silt, fine sand, and very fine sand, but it contains

strata of loam, fine. sandy loam, clay, or clay loam. It is
dark brown (10YR 4/3), yellowish brown- (10YR 5/4), dark
grayish brown- (10¥R 4/2), or dark yellowish brown (10YR
4/4). The C horizon is mildly or moderately alkaline and
slightly or strongly effervescent.

In Livingston County the B and C horizons of these soils
have a texture finer than that defined as the range for the
series, but .this difference seems not to alter the usefulness
and behavior of the soils.”

Arkport soils commonly are adjacent to Tnamson and Minoa
soils. They lack mottles that are in the B horizon of Lamson
and Minoa soils. They are similar to Spinks soils but are
finer textured than those soils.

Arkport fine sandy loam, 0 to 2 percent slopes (ApA).—
This soil'is in small tracts on lake plains.

Included with this soil in' mapping are a few small
areas of somewhat poorly drained Minoa and Thetford
soils and poorly drained Lamson soils. The Arkport soils
are better drained than these inclusions.

“Surface runoff is slow, permeability is moderate, and
the erosion hazard is slight.

'This soil is moderately well suited to farming and as
woodland. The principal concern:of management on
this soil is moisture conservation. Capability unit I11s-3
(3a) ; woodland suitability group 3sb.

Arkport fine sandy loam, 2 to 6- percent slopes
{ApB).—This soil is on undulatmg lake plaiiis. It has the
profile described as representative for the series.

Included with this soil in mapping are small areas
that have a surface layer of sandy loam or loamyfine
sand. A few areas that have a finer textured profile
than that described as representative for the series are
also included. In these areas, layers of light clay loam
and more layers of silt occur in the profile. In water-
ways and small depressions are small areas of wetter
Lamson and Minoa soils.

Surface runoff is slow, permeability is moderate, and
the erosion hazard .is slight. The principal concern of
management is moisturé conservation.

This soil is moderately well suited to farming and
as woodland. Capability unit ITIs4 (3a); woodland
suitability group 3s5.

Arkport. fine sandy loam, 6 to 12 percent slopes
{ApC).—This soil is in small areas on lake plains.

Included with this soil in mapping are small areas
that have a loamy fine sand or sandy loam surface layer.
In addition, small areas of the less stratified Hillsdale soils
are included in the mapping. Small areas of poorly drained
Lamson and soméwhat poorly drained Minoa soils, in small
depressions and waterways, are also included.

Surface runoff is slow, permeability is moderate, and
the erosion hazard is moderate. The principal concerns
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of management on this soil are moisture conservation
and erosion control.

This soil is moderately well suited to farming and as
woodland. Capability unit IITe-9 (3a); woodland suit-
ability group 3s5.

Barry Series

The Barry series consists of nearly level, very poorly
drained soils on till plains and moraines. These soils
formed in loamy sand, loamy fine sand, sandy loam, or
fine sandy loam materials.

In a representative profile the surface layer is very
dark gray sandy loam 10 inches thick. The subsoil is
24 inches thick. The upper 4 inches is dark-gray sandy
loam that has mottles of yellowish brown, grayish brown,
and olive brown. The next 14 inches is mottled ﬁrayish-
brown and yellowish-brown, friable light sandy clay
loam. The lower part is mottled olive-gray, brownish-
yellow, yellowish-brown, and light olive-gray, friable
foam 6 inches thick. The underlying material, at a depth
of 34 inches, is mottled yellowish-brown, light olive-
brown, and dark-gray heavy sandy loam. At a depth of
38 inches, the underlying material is mottled light olive-
brown, grayish-brown, and light brownish-gray loamy
fine sand.

Permeability is moderate. The available water capac-
ity is moderate, and the fertility is medium. Surface run-
off is very slow.

If adequately drained, these soils are well suited to
farming, particularly to row crops. They are poorly
suited as woodland.” They have severe limitations for
nonfarm uses. : '

Representative profile of Barry sandy loam, in a cul-
tivated area in NE14,NW1; sec. 22, T. 4 N., R. 3 E.:

Ap—o0 to 10 inches, very dark gray (10YR 3/1) sandy loam;
weak, medium, granular structure; very friable; less
than 5 percent coarse fragments; mildly alkaline;
abrupt, smooth boundary.

Blg—10 to 14 inches, dark-gray (10YR 4/1) heavy sandy
loam; common, fine, faint, grayish-brown (10YR 5/2)
mottles and common, fine, distinct, yellowish-brown
(10YR 5/6) and olive-brown (2.5Y 4/4) mottles;
weak, medium, subangular blocky structure; friable;
few worm casts and organic stains along old, very
dark-gray (10YR 38/1) root channels; less than §
percent coarse fragments; mildly alkaline; clear,
wavy boundary.

B21tg—14 to 28 inches, mottled grayish-brown (10YR 5/2)
and yellowish-brown (10YR 5/6) light sandy clay
loam; weak, medium, subangular blocky structure;
friable; dark-gray (5Y 4/1) clay films on surface of
many peds and along old root channels; less than 5
percent coarse fragments; mildly alkaline; clear,
wavy boundary.

B22tg—28 to 34 inches, mottled olive-gray (5Y 5/2), brownish-
yellow (10YR 6/8), yellowish-brown (10YR 5/8), and
light olive-gray (5Y 6/2) loam; weak, medium, sub-
angular blocky structure; friable; few gray (5Y 5/1)
clay films on surfaces of peds and along root chan-
nels; less than 5 percent coarse fragments; mildly
alkaline ; abrupt, wavy boundary.

Cl1—384 to 88 inches, mottled yellowish-brown (10YR 5/8),
light olive-brown (2.5Y 5/4), and dark-gray (N 4/0)
heavy sandy loam; massive; very friable; slightly
effervescent ; clear, wavy boundary.

TIC2—38 to 60 inches, mottled light olive-brown (2.5Y 5/4),
grayish-brown (2.5Y 5/2), and light brownish-gray
(10YR 6/2) loamy fine sand; massive; very friable;

5 percent coarse fragments; mildly alkaline, slightly
effervescent.

The A horizon ranges from 10 to 14 inches in thickness.
The Ap horizon is very dark gray (10YR 3/1) or very dark
grayish brown (10YR 3/2) and is 8 to 10 inches in thickness.
An All horizon, where present, is black (10YR 2/1) or very
dark brown (10YR 2/2) and is 8 to 5 inches in thickness. An
Al12 horizon, where present, is very dark gray (10YR 3/1),
very dark grayish brown (10YR 8/2), or dark brown (10YR
3/3). It is 1 to 6 inches thick immediately beneath an Ap
horizon and 7 to 9 inches thick immediately beneath an All
horizon. The B21tg horizon is dark gray (5Y 4/1) and con-
tains light olive-brown (2.5Y 5/4) mottles. The B22tg horizon
ranges from heavy sandy loam to light clay loam. The C
horizon is loamy sand, loamy fine sand, sandy loam, or fine’
sandy loam. It is mildly or moderately alkaline and slightly
or strongly effervescent.

Barry soils are adjacent to the well-drained Hillsdale soils
and the somewhat poorly drained Locke soils. They formed
under drainage conditions similar to those of the Brookston,
Breckenridge, Sebewa, and Washtenaw soils. Barry soils are
more poorly drained than Hillsdale and Locke soils. They are
coarser textured in the lower part of the C horizon than
Brookston and Breckenridge soils. Barry soils have a finer
textured C horizon than Sebewa soils and a thinner solum
than Washtenaw soils.

Barry sandy loam (0 to 2 percent slopes) (Ba).—This
soil is in small, irregular areas in depressions and drain-
ageways of moraines and till plains.

Included with this soil in mapping are small, slightly
higher areas of somewhat poorly drained Locke soils,
which are not so wet as Barry soils. Also included are
small areas of cobblestones.

Surface runoff is very slow, permeability is moderate,
and the erosion hazard is slight. The principal concern
of management on this soil is maintaining adequate
dramage. '
_ If adequately drained, this soil is well suited to farm-
ing, particularly to row crops. It is poorly suited as wood-
land. Capability unit IIw-6 (3c); woodland suitability
group 4w3.

Berville Series

The Berville series consists of very poorly drained,
nearly level soils on till plains and lake plains. These
foils formed in sandy loam materials underlain by heavy
oam.

In a representative profile the surface layer is black
loam 10 inches thick. The subsoil is 22 inches thick. It
is mainly gray, friable light sandy clay loam that has
yellowish-brown, strong-brown, light olive-brown, and
olive-brown mottles. The underlying material, to a depth
of 60 inches, is dark-gray heavy loam that contains olive-
brown, light olive-brown, and olive mottles.

Permeability is moderately slow. The available water
cilpacity and fertility are high. Surface runoff is very
slow.

If-adequately drained, these soils are well suited to
farming. They are poorly suited as woodland. The Ber-
ville soils have severe limitations for most nonfarm uses.

Representative profile of Berville loam, in an idle
field in NW14NE1; sec. 15, T. 3 N,, R. 3 E.:

Ap—0 to 10 inches, black (10YR 2/1) loam; moderate, me-
dium, granular structure; friable; less than 10 per-
cent coarse fragments; mildly alkaline; abrupt,
smooth boundary.

B21tg—10 to 12 inches, dark-gray (5YR 4/1) light sandy clay
loam ; common, fine, distinct, brown (7.5YR 4/4) and
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yellowish-brown (10YR 5/6) mottles and common,
fine, faint, dark grayish-brown (10YR 4/2) mottles;
weak, fine, subangular blocky structure; friable; very
dark brown (10YR 2/2) films on surface of a few
peds, along cracks, and in old root channels; less than
10 percent coarse fragmentS' mildly alkaline; abrupt,
smooth boundary.

B22tg—12 to 32 inches, gray (5Y 5/1) light sandy clay loam;
common, fine, distinct, yellowish-brown (10YR 5/6),
strong-brown (7.5YR '5/6), light olive-brown (2.5Y
6/4), and olive-brown (2.5Y 4/4) mottles; weak,
coarse, subangular blocky structure; friable; thin
clay fllms on surfaces of many peds and along root
channels; 15 percent coarse fragments; mildly alka-
line; abrupt, wavy boundary.

IICg—32 to 60 inches, dark-gray (5Y 4/1) heavy loam; com-
mon, fine, distinct, olive-brown (2.5Y 4/4), light olive-
brown (2.5Y 5/4), and olive (5Y 4/3) mottles; mas-
sive; firm; 10 percent coarse fragments; mildly
alkaline, slightly effervescent.

The thickness of the solum generally is 80 to 45 inches but
ranges from 20 to 50 inches. The Ap horizon ranges from 6
to 12 inches in thickness. If the Ap horizon is less than 10
inches thick, there is a very dark gray (10YR 3/1) A12 hori-
zon ranging from 1 to 4 inches in thickness. The A horizon
is 10 to 14 inches thick. In a few profiles the Ap horizon
contains up to 10 percent organic matter. The B21tg horizon
is sandy clay loam or loam and is 2 to 8 inches thick. Films
on the surface of peds, along cracks, and in old root channels
in the B2ltg horizon are very dark grayish brown (10YR
3/2) or very dark brown (10YR 2/2). The thickness of the
B22tg horizon generally is 10 to 25 inches but ranges from
8 to 30 inches. This horizon is sandy clay loam or loam. The
B22tg horizon ranges from gray (5Y 5/1) and dark gray
(BY 4/1) to gray (10YR 5/1) and dark gray (10YR 4/1). In
a few soil profiles a B23tg horizon is present. It ranges from
sandy loam to sandy clay loam or gravelly counterparts of
these textures and contains 10 to 30 percent gravel. In a few
profiles a layer of very gravelly sand, 4 to 15 inches thick,
is between the Btg and IICg horizons. In a few soil profiles a
clay loam or loam IIBtg horizon, 4 to 8 inches thick, is present.
The ITC horizon is mildly or moderately alkaline and slightly
or strongly effervescent.

Berville soils formed under conditions similar to Sebewa,
Barry, and Brookston soils. Berville soils lack the gravelly
sand that is in the C horizon of Sebewa soils. Berville soils
have a finer textured C horizon than Barry soils and a
coarser textured B horizon than Brookston soils.

Berville loam (0 to 8 percent slopes) (Be).—This soil is
11} depressions and drainageways on till plains and lake

ains.

P Included with this soil in mapping are small areas of
poorly drained Brookston and very poorly drained Gil-
ford soils. Brookston soils lack rlsrlxe sandy material in
the upper part of their profile, and Gilford soils are
coarser textured than this Berville soil.

Surface runoff is very slow, permeability is moderately
slow, and the erosion hazard is slight. The principal con-
cern of management is maintaining adequate drainage.

If adequately drained, this soil is well suited to farm-
ing, particularly to row crops. It is poorly suited as wood-
land. Capability unit IIw-8 (3/2¢) ; woodland suitability
group 4w3.

Borrow Pits

Borrow pits (Bp) are areas where the original soil profiles
have been destroyed by the removal of soil material to
variable depths. Borrow material includes nearly all
kinds of soil material except gravel. Gravel pits are shown
separately on the soil map and are ‘described elsewhere
in this section. Borrow pits are variable in size, ranging

from a few acres to 20 or more acres. The excavated ma-
terial has been used as fill for roads and building sites.
Included are small areas of ‘poorly drained mineral soils
where the surface layer has been removed and used as
topsoil for landscaping. Capability unit VIIIs-1; not as-
signed a woodland suitability group.

Boyer Series

The Boyer series consists of nearly level to very steep,
well-drained soils on moraines, glacial drainageways, out-
wash plains, and valley trains. These soils formed in
loamy sand. In Livingston County, Boyer soils are
malpped alone and in complexes with Fox and Oshtemo
soils.

In a representative profile the surface layer is dark-
brown loamy sand 9 inches thick. The subsurface layer
is brown loamy sand 7 inches thick. The upper part of
the subsoil is brown, friable gravelly sandy loam 12 inches
thick. The lower part is brown, friable gravelly light
sandy clay loam 8 inches thick. The underlying material,
at a deptK of 36 inches, is pale-brown gravelly sand.

Permeability is moderately rapid. The available water
capacity is low to moderate, and the fertility is low. Sur-
face runoff is slow to rapid.

The nearly level to strongly sloping Boyer soils are
moderately well suited to farming and as woodland.
They have slight limitations for most nonfarm uses and
are a good source of sand and gravel.

Representative profile of Boyer loam
percent slopes, in a cultlva,ted field in

4,T.4N,,R. 4 E.:

Ap—O0 to 9 inches, dark-brown (10YR 3/3) loamy sand, light
brownish gray (10YR 6/2) dry; weak, fine, granular
structure; very friable; less than 10 percent coarse
fragments ; medium acid; abrupt, smooth boundary. -

A2—9 to 16 inches, brown (7.5YR 5/4) loamy sand; weak,
fine, subangular blocky structure; very friable; less
than 10 percent coarse fragments; strongly acid;
clear, wavy boundary.

B21t—16 to 28 inches, brown (7.5YR 4/4) gravelly light sandy
loam; weak, medium, subangular blocky structure;
friable ; clay bridges connect sand grains; 20 percent
coarse fragments; strongly acid; abrupt, irregular
boundary.

B22t—28 to 88 inches, brown (7.5YR 4/4) gravelly light sandy
clay loam; weak, medium, subangular blocky struc-
ture; friable; strongly acid; abrupt, irregular bound-

sand, 2 to 6
E1,SW1, sec.

ary.

I1C—36 to 60 inches, pale-brown (10YR 6/8) gravelly sand;
single grain; loose; 80 percent coarse fragments;
mildly alkaline, slightly efférvescent.

The thickness of the solum generally is 25 to 40 inches.
The Ap horizon is 6 to 10 inches thick. The A horizon is 10
to 16 inches thick. The Ap, or the Al, horizon is dark brown
(10YR 8/3), dark grayish brown (10YR 4/2), or very dark
grayish brown (10YR 3/2). The A2 horizon ranges from sand
to light sandy loam. The B22t horizon is sandy loam, gravelly
sandy loam, sandy clay loam, or gravelly sandy clay loam
and is less than 10 inches thick. The B horizon, in a few
profiles, consists of alternating layers of sandy loam and
sandy clay loam, together with 1- to 3-inch layers of loamy
sand. The irregular lower boundary of the B22t horizon has
tongues 7 to 24 inches in diameter extending into the IIC
horizon to a depth of 36 to 50 inches. The texture of the
B22t tongues ranges from gravelly sandy loam to gravelly
loam. The IIC horizon is mildly or moderately alkaline and
slightly or strongly effervescent.

The Boyer soils are mapped in separate complexes with
Fox and Oshtemo soils. They are in a drainage sequence with
Brady and Gilford soils. The Boyer soils have a coarser tex-
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tured B horizon than Fox soils. They are shallower to effer-
vescent material than Oshtemo soils. They are better drained
than Brady and Gilford soils.

Boyer loamy sand, 0 to 2 percent slopes (BrA).—This
soil 1s in areas of outwash plains.

Included with this soil in mapping are a few areas
that have a sandy loam surface layer and small areas
having slopes of 8 or 4 percent. Also included, where this
soil adjoins swamps and depressions, are small areas of
moderately well drained Bronson soils. Other inclusions

are small areas of finer textured Fox soils and deeper.

Oshtemo soils. Small cobbly areas are included as well. .

Surface runoff is slow, permeability "is moderately
rapid, and the erosion hazard is slight. The principal
concern of management is moisture conservation.

A large proportion of this soil is now idle or in pasture
and woodland. Some, however, is in cropland. The soil is
moderately well suited to the crops commonly grown in
the county and is moderately well suited as woodland.
gapability unit IITs-3 (4a); woodland suitability group

s5. :

Boyer loamy sand, 2 to 6 percent slopes (BrB).—This
soil is in areas on outwash plains, in wide natural drain-
age channels, and on hilltops within moraines. It has the
profile described as representative for the series.

Included in mapping are a few areas that have a sandy
loam surface layer and some small areas having slopes of
less than 2 percent. Also included are small areas of
finer textured Fox soils and of Oshtemo soils, which are
deeper over sand. Small cobbly areas are included as well.

Surface runoff is slow, permeability is moderately rapid,
and the erosion hazard 1s slight. The principal concern of
management is moisture conservation. '

A large proportion of this soil is now idle, in pasture,
or in woodland, but some is used for crops. This soil is
moderately well suited to the crops commonly grown in
the county and is moderately well suited as woodland.
3Cgpability unit ITIs-4 (4a); woodland suitability group

s5. ‘

Boyer loamy sand, 6 to 12 percent slopes (BrC).—This
soil is on rolling outwash plains and moraines. On out-
wash plains it generally occurs on the slopes adjacent to
depressional areas; marshes, or streams. .

Included with this soil in mapping are small areas that
have a yellowish-brown surface layer. Also included are
small areas of finer textured Fox soils and deeper Osh-
temo soils. In addition, small cobbly areas are included.

Surface runoff is medium, permeability is moderately
rapid, and the erosion hazard is moderate. The principal
concerns of management are erosion control and moisture
conservation, o '

Most areas of this soil are now in pasture or woodland,
but some areas are used for crops. This soil is moderately
well suited as cropland and woodland. Capability unit
IIIe-9 (4a) ; woodland suitability group 3s5.

Boyer loamy sand, silty substratum, 0 to 2 percent
slopes (BsA).—This soil is in glacial drainageways. The
upper part of the profile is similar to that described as
representative for the Boyer series, but at a depth of 40
to 5dO inches the underlying material is silt and very fine
sand.

Included with this soil in mapping are small areas that
have silty material at a depth of 28 to 40 inches. Also

included are small areas that have some gray mottles in
the lower part of the subsoil or in the upper part of the
underlying material. '

Surface runoff is slow, permeability is moderately rapid,
and the erosion hazard 1s slight. The principal concern
of management is moisture conservation.

Most areas of this soil have-been cleared and farmed.
The soil is moderately well suited to the crops commonl
grown in the county. It is moderately well suited as wood}j
land. Capability unit I1Is-3 (4a); woodland suitability
group 3sb.

Boyer loamy sand, silty substratum, 2 to 6 percent
slopes (BsB).—This soil is in glacial drainageways. Its pro-
file is similar to that described as representative for the
Boyer series, except that the underlying material at a
depth of 40 to 50 inches is fine sand and silt. '

Included with this soil in mapping are small areas
where the lower part of the subsoil or the upper part of
the .underlying material has gray mottles. Also included
are small areas that have slopes of 6 to 12 percent.

Surface runoff is slow, permeability is moderately rapid,
and the erosion hazard is slight. The principal concern
of management is moisture conservation. ‘

Most areas of this soil have been cleared and are used
for crops. The soil is moderately well suited to the crops
commonly grown in the county. It is moderately ‘well
suited as woodland. Capability unit IIIs-4 (4a); wood-
land suitability group 3s5. , .

Boyer-Oshtemo loamy sands, 0 to 2 percent slopes
(BtA).—These soils are on moraines and outwash plains.
They are in such small areas and are so intricately inter-
mingled that it is not practical to map them,separately.
Tach soil makes up about 35 to 55 percent of the complex.
In the morainic areas the Boyer soil is dominant, and on
the outwash plains the Oshtemo soil is dominant.

Included with these soils in mapping are small, slightly
lower areas of somewhat poorly drained Brady soils.
Also included are small areas of finer textured Fox and
Miami soils. Occasional small depressions in which there
are very poorly drained Gilford soils are included. Small
areas that have steeper slopes, a few of which exceed 18
percent, are included as well. »

Surface runoff is slow, permeability is moderately rapid,
and the erosion hazard is slight. The principal concern of
management is moisture conservation. _

Most areas of these soils have been cleared and culti-
vated in the past. Much of the acreage is now idle or in
pasture. These soils are moderately well suited to crops
commonly grown in the county..They are moderately well
suited as woodland. Capability unit ITIs-3 (4a); wood-

-land suitability group 3sb.

Boyer-Oshtemo loamy sands, 2 to 6 percent slopes
(BtB).—These soils are on outwash plains and moraines.
They are in such small areas and are so intricately inter-
mingled that it is not practical to map them separately.

Each soil makes up about 35 to 55 percent of the com-
plex. In the southeastern part of the county, the Oshtemo
soil is dominant on the outwash plains. In the rest of the
county, the two soils are in about equal proportions with-
in the complex. )

In a few areas the surface layer is dark yellowish
brown. Small areas of coarser textured Spinks-Oakville
loamy sands are included with these soils in mapping.
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Also included are small areas of finer textured Fox and
Miami soils. Occasional small depressions in which there
are very poorly drained Gilford and Tawas soils are in-
cluded. Small areas that have steeper slopes, a few of
which exceed 18 percent, are included as well.

Surface runoff is slow, permeability is moderately
rapid, and the erosion hazard is slight. The principal con-
cern of management is moisture conservation.

Most areas of these soils have been cleared and farmed.
Some are now idle, in pasture, or in woodland. These
soils-are moderately well suited to the crops commonly
grown in the area. They are moderately well suited as
woodland. Capability units IIs-4 (4a); woodland suita-
bility group 3s5..

Boyer-Oshtemo loamy sands, 6 to 12 percent slopes
(BtC).—These soils are on outwash plains and moraines.
They are in such small areas and are so intricately inter-
mingled that it is not practical to map them separately:
Each soil makes up about 85 to 55 percent of the com-
plex. In the southeastern part of the county, the Boyer
soil is dominant on the moraines and the Oshtemo soil
is dominant on the outwash plains. In the rest of the
county, the two soils are in about equal proportions within
the complex, . :

Included with these soils in mapping are small areas
that have a dark yellowish-brown sandy clay loam or
sandy loam surface layer. Occasional small depressions in
which there are very poorly drained Gilford and Tawas
soils are included. Also included are small areas of the
coarser textured Spinks-Oakville loamy sands.

Surface runoff is medium, permeability is moderately
rapid, and the erosion hazard is moderate. The principal
conceins of management are erosion control ahd moisture
conservation.

Most areas of these soils have been cleared and farmed
in the past. Many. areas are now idle, in pasture, or in
woodland. The soils are moderately well suited as crop-
land and woodland. Capability unit I1Te-9 (4a); wood-
land suitability group 38s5.

"Boyer-Oshtemo loamy sands, 12 to 18 percent slopes
(BtD).—These soils are on outwash plains and moraines.
They occur on moderately steep valley slopes and on the
slopes of hilly outwash plains adjoining lower-lying
areas such as swamps or river valleys. The two soils are
in such small areas and are so intricately intermingled
that it is not practical to map them separately.

Each soil makes up about 35 to 55 percent of the com-
plex. The proportion of Boyer and Oshtemo soils is about
equal in most areas except in the southeastern part of the
county. In that area the Oshtemo soil is'dominant on the
outwash- plains and the Boyer soil is dominant on the
moraines, . .

In places the surface layer is dark yellowish-brown
sandy loam or sandy clay loam. Included with these soils
in mapping are small areas of less sloping soils, as well
as small areas of steeper soils. Also included are small
areas of coarser textured Spinks-Oakville loamy sands.

Surface runoff is rapid, permeability is moderately
rapid, and the erosion hazard is severe. The principal
concern of management is erosion control.

Most areas of these soils have been cleared and farmed
in the past. Only a small acreage is presently cultivated.

Most areas are idle or in woodland. These soils are poorly
suited as cropland but are moderately well suited as
woodland. Capability unit.IVe-9 (4a); woodland suita-
bility group 3s5. . :

Boyer-Oshtemo loamy sands, 18 to 25 percent slopes
(BtE).—These soils are on moraines and outwash plains. In
areas on outwash plains, the complex is adjacent to nearly
level areas of Boyer and Oshtemo soils. On moraines,
the complex is between nearly level areas and swamps;
pits, or rivers. The two soils are in such small areas and
are so intricately intermingled that it is not practical to
map them separately. Each soil makes up about 35 to 55
percent of the complex. The proportion of Boyer and
Oshtemo soils is about. equal in most ‘areas. In the south-
eastern part of the county, however, the Oshtemo soil is
dominant on the outwash plains and the Boyer soil is
dominant on the moraines..

Included in mapping are areas in which. the surface
layer is dark yellowish-brown sandy loam or sandy clay
loam. Also included are small areas that have slightly
steeper slopes, as well as some less sloping areas. Other
inclusions are small areas of coarser textured Spinks-
Oakville loamy sands and small areas of finer textured
Fox soils. Occasional small depressions in which there
are very poorly drained Gilford and Tawas soils also are
included. . :

Surface runoff is rapid, permeability is -moderately
rapid, and the erosion hazard is severe. The principal con-
cern of management is erosion control. '

Most areas of these soils have been cleared but are now
idle or used for woodland. The soils are mot suited as
cropland. because of the steep slopes. They are moder-
ately well suited as woodland, but there are moderate lim-
itations because of slope. Capability unit VIe-2 (4a);
woodland suitability group 3s6.

Boyer-Oshtemo loamy sands, 25 to 35 percent slopes
(BtF).—These soils are on moraines and outwash plains. In
the outwash plain areas, the soils occur between the more
nearly level areas and the adjoining pits, swamps, or
river valleys. They are in such small areas and are so
intricately intermingled that it is not practical to map
them separately. : ,

Each soil makes up about 35 to 55 percent of the com-
plex. In most of the county they occur in about equal
proportions. In the southeastern part of the county,
however, the Oshtemo soil is dominant on the outwash
plains and the Boyer soil is dominant on the moraines.

Some areas included with these soils in mapping have
a dark yellowish-brown 'sandy loam or sandy clay loam
surface layer. Small hilltop areas that have slopes of 0
to 6 percent are also included. These generally are less
than 1 acre in.size. Small irregular areas of coarser tex-
tured Spinks-Oakville loamy sands are included as well.

Surface runoff "is rapid, permeability is’ moderately
rapid, and the erosion hazard is severe. The .principal
concern of management is erosion control.

Most areas of these soils have been cleared but are now
idle or in woodland. The soils are not suited as cropland,
because of the steep slopes. They are moderately well
suited as woodland, but there are moderate Jimitations
because of slope. Capability unit VIIe-2 (4a); woodland
suitability group 3s6.
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Brady Series

The Brady series consists of nearly level, somewhat
poorly drained soils on outwash plains, lake plains, and
valley trains. These soils formed in loamy sand and sand.

In a representative profile the surface layer is very dark
grayish-brown loamy sand 8 inches thick. The subsurface
layer is light yellowish-brown sand 9 inches thick. The
upper part of the subsoil is yellowish-brown, very friable
loamy sand 8 inches thick. The second part is strong-
brown, firm sandy clay loam that has grayish-brown
mottles and is 5 inches thick. The third part is mottled
yellowish-brown and light brownish-gray, very friable
sandy loam 7 inches thick. The lower part is light-gray,
loose loamy sand 14 inches thick. The underlying mate-
rial, at a depth of 51 inches, is gray gravelly sand.

Permeability is moderately rapid. The available water
capacity is low, and the fertility is medium. Surface run-
off is slow.

Brady soils are moderately well suited to farming and
as woodland. They have moderate to severe limitations
for nonfarm uses.

Representative profile of Brady loamy sand, 0 to 2
percent slopes, in a cultivated field in NW1,NW1; sec.
15, T.1N,R.4E.:

Ap—0 to 8 inches, very dark grayish-brown (10YR 3/2)
loamy sand; weak, medium, granular structure; very
friable; less than 10 percent coarse fragments; me-
dium acid; abrupt, smooth boundary.

A2—8 to 17 inches, light yellowish-brown (10YR 8/4) sand;

few, fine, faint, very pale brown (10YR 7/4) mottles;

single grain; loose; less than 10 percent coarse frag-
ments; medium acid; gradval, wavy boundary.

to 25 inches, yellowish-brown (10YR §5/6) loamy

sand; common, medium, faint, light yellowish-brown

(10YR 6/4) and yellowish-brown (10YR 5/8) mot-

tles; weak, fine, subangular blocky structure; very

friable; less than 10 percent coarse fragments; me-
dium acid; gradual, irregular boundary.

B21t—25 to 80 inches, strong-brown (7.5YR 6/8) sandy clay
loam ; common, medium, faint, reddish-yellow (7.6YR
6/6) mottles and common, medium, distinct, grayish-
brown (10YR 5/2) mottlés; moderate, medium, sub-
angular blocky structure; firm; clay bridges connect
sand grains; less than 10 percent coarse fragments;
medium acid; gradual, irregular boundary.

B22t—30 to 87 inches, mottled yellowish-brown (10YR 5/4)
and light brownish-gray (10YR 6/2) sandy loam;
weak, fine, subangular blocky structure; very friable;
clay bridges connect sand grains; less than 10 per-
cent coarse fragments; slightly acid; gradual, irregu-
lar boundary.

B28t—37 to 51 inches, light-gray (10YR 6/1) loamy sand:
single grain; loose; less than 10 percent coarse frag-
ments; slightly acld; abrupt, irregular boundary.

IIC—b51 to 60 inches, gray (10YR 5/1) gravelly sand; single
grain; loose; 20 percent coarse fragments; mildly
alkaline, slightly effervescent.

The thickness of the solum generally is 45 to 60 inches.
The B21t horizon is sandy loam, sandy clay loam, or clay
loam. The sandy clay loam or clay loam B horizon generally
is 5 to 8 inches thick but ranges from 2 to 10 inches in
thickness. The IIC horizon is mildly or moderately alkaline
and slightly or strongly effervescent.

In Livingston County, the upper part of these soils is
dominantly coarser textured and the depth to low-chroma
mottles is greater than has been defined as the range for
the series. The differences seem not to alter the usefulness
and behavior of the soils.

Brady soils are in a drainage sequence with Boyer, Osh.
temo, Bronson, and Gilford soils. They are similar to Wasepi
soils but have a thicker solum. Brady soils are wetter than
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the associated Boyer, Oshtema, and Bronson soils. They have
a lighter colored Ap horizon and a brighter colored B hori-
zon than Gilford soils.
Brady loamy sand, 0 to 2 percent slopes (BuA).—This
soil is on outwash plains, valley trains, and lake plains,
Included with this soil in mapping are small areas of
very poorly drained Gilford soils and moderately well
drained Bronson soils. Bronson soils occur at slightly
higher elevations, and Gilford soils are in the low areas.
Also included are small areas of Minoa soils. Occasional
small depressional pockets in which there are very poorly
drained Tawas and poorly drained Lamson soils are also
included. ) . .
Surface runoff is slow, permeability is moderately
rapid, and the erosion hazard is slight. The principal con-
cern of management is maintaining adequate drainage.
If adequately drained, this soil is moderately well
suited to all the crops commonly grown in the county.
It is moderately well suited as woodland. Capability unit
ITIw-5 (4b); woodland suitability group 3w2.

Breckenridge Series

The Breckenridge series consists of nearly level, poorly
drained soils on till plains and lake plains. These soils
formed in loamy sand and sand underlain by loam.

In a representative profile the surface layer is very
dark gray loamy sand 8 inches thick. The subsurface
layer 1s 1}i7ght brownish-gray loamy sand that has yel-
lowish-brown mottles, It is 8 inches thick. The upper
part of the subsoil is grayish-brown, friable sandy loam
17 inches thick. It is mottled with yellowish brown. The
lower part of the subsoil is grayish-brown, firm heavy
sandy loam that is mottled with yellowish brown. The
underlying material, at a depth of 38 inches, is light
brownish-gray sand that has yellowish-brown mottles.
At a depth of 42 inches, the underlying material is
grayish-brown loam.

Permeability is moderately rapid. The available water
capacity is moderate, and gertiﬁty is medium. Surface
runoff is very slow. ‘

If drained, Breckenridge soils are well suited to farm-
ing. They are poorlf suited as woodland, and they have
moderate to severe limitations for nonfarm uses.

Representative profile of Breckenridge loamy sand,
in a cultivated field in SW14,NE1; sec. 4, T. 3 N, R. 3 E.:

Ap—O0 to 8 inches, very dark gray (10YR 38/1) loamy sand;
weak, fine, granular structure; friable; many finely
divided bits of organic matter; less than 10 percent
coarse fragments; neutral; abrupt, smooth boundary.

A2g—8 to 11 inches, light brownish-gray (10YR 6/2) loamy
sand; few, fine, distinet, yellowish-brown (10YR
5/8) mottles; single grain; loose; less than 10 per-
cent coarse fragments ; neutral ; clear, wavy boundary.

B21tg—11 to 28 inches, grayish-brown (10YR §5/2) sandy
loam; few, fine, distinct, yellowish-brown (10YR
5/6) mottles; weak, flne, subangular blocky struc-
ture; friable; less than 10 percent coarse fragments;
neutral ; clear, wavy.boundary.

B22tg—28 to 88 inches, grayish-brown (2.5Y 5/2) heavy
sandy loam; common, fine, distinct, yellowish-brown
(10YR b5/8) mottles; weak, fine, subangular blocky
structure; firm; less than 10 percent coarse frag-
ments ; neutral ; clear, wavy boundary.

Cl1g—38 to 42 inches, light brownish-gray (2.5Y 6/2) sand;
common, fine, distinet, yellowish-brown (10YR 5/8)
mottles; single grain; loose; mildly alkaline; abrupt,
wavy boundary.
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I1IC2—42 to 60 inches, grayish-brown (2.5Y 5/2) loam ; mas-
sive; firm; less than 10 percent coarse fragments;
mildly alkaline, slightly effervescent.

The Ap horizon is black (10YR 2/1), very dark brown
(10YR 2/2), or very dark gray (10YR 8/1). The B22tg
horizon ranges from sandy loam to gravelly clay loam. The
Clg horizon, where present, is loamy sand or sand and in
Some places is gravelly. In a few profiles, there is a IIB22tg
horizon. The IIC horizon is mildly or moderately alkaline
and slightly to strongly effervescent.

In Livingston County, these soils have an annual tempera-
ture a few degrees warmer than is defined as the range for
the series. Also, the loamy sand texture of the surface layer
is not within the defined range for the seres. These differ-
ences seem not to alter the usefulness and behavior of the
soils.

Breckenridge soils are in a drainage sequence with Metea
and Metamora soils. They are similar to Brookston and Barry
soils. Breckenridge soils are more poorly drained than the
well-drained Metea soils and the somewhat poorly, drained
Metamora soils. They have a coarser textured solum than
Brookston soils. Breckenridge soils have a finer textured IIC
horizon than Barry soils.

Breckenridge loamy sand (0 to 2 percent slopes) (Bv).—
This soil is in small, irregularly shaped areas in narrow,
natural drainage courses and in low depressions adjacent
to swampland on till plains and lake plains.

Included with this soil in mapping are a few small
areas that have a sandy loam surface layer. .

Surface runoff is slow, permeability is moderate, and
the erosion hazard is slight. The main concern of man-
agement is maintaining adequate drainage.

If adequately drained, this soil is well suited to the
crops commonly grown in the county. It is poorly suited
as woodland. Capability unit ITw-8 (3/2¢) ; woodland
suitability group 4w3.

Bronson Series

The Bronson series consists of nearly level, moderately
well drained soils on valley trains and outwash plains.
These soils formed in loamy sand.

In a representative profile the surface layer is very
dark grayish-brown loamy sand 11 inches thick. The
upper part of the subsoil is yellowish-brown, friable
loamy sand 17 inches thick. The lower part is brown,
friable light sandy loam 14 inches thick. The underlying
mat:iarial, at a depth of 42 inches, is dark-gray gravelly
sand.

Permeability is moderately rapid. The available water
capacity and fertility are low. Surface runoff is slow.

The Bronson soils are moderately well suited to farm-
ing and as woodland. They have moderate limitations
for nonfarm uses.

Representative profile of Bronson loamy sand, 0 to 2
percent slopes, in a cultivated field in NW14,SW1, sec.
6, T.2N,R.5E.:

Ap—0 to 11 inches, very dark grayish-brown (10YR 3/2)
loamy sand, light brownish gray (10YR 6/2) dry ;
weak, fine, granular structure; friable; less than 10
percent coarse fragments; medium acid; abrupt,
smooth boundary.

B1—11 to 28 inches, yellowish-brown (10YR 5/6) loamy sand ;
weak, medium, granular structure separating to weak,
fine, subangular blocky structure; friable; less than
10 percent coarse fragments; medium acid; abrupt,
irregular boundary.

B2t—28 to 42 inches, brown (10YR 5/3) light sandy loam;
few, medium, faint, yellowish-brown (10YR 5/4) mot-

tles and few, fine, faint, grayish-brown (10YR 5/2)
mottles; massive; friable; clay bridges connect sand
grains; less than 10 percent coarse fragments:
slightly acid; abrupt, irregular boundary.

IICg—42 to 60 inches, dark-gray (10YR 4/1) gravelly sand;
single grain; loose; 20 percent coarse fragments;
‘mildly alkaline, slightly effervescent.

The thickness of the solum is generally 40 to 60 inches.
Depth to gray mottles ranges from 20 to 28 inches. The B2t
horizon is sandy loam or sandy clay loam. In a few profiles
yellowish-red (65YR 5/6) clay balls and sandy loam lenses
are in the IICg horizon. The IIC horizon is mildly or mod-
erately alkaline and slightly or strongly effervescent.

In Livingston County, the upper part of the solum of these
soils is coarser textured than is within the range defined for
the series, but this difference seems not to alter the useful-
ness and behavior of the soils.

Bronson sofls are in a drainage sequence with Boyer, Osh-
temo, and Brady soils. They have mottling in the lower part
of the subsoll that is lacking in the associated Boyer and
Oshtemo solls. They are better drained and more deeply
mottled than the somewhat poorly drained Brady soils.

Bronson loamy sand, 0 to 2 percent slopes (BwA).—
This soil is in small areas on outwash plains and valley
trains.

Included with this soil in mapping are a few areas
that have finer textured material at depths of 36 to 60
inches. Also included are small, slightly higher areas
of well-drained Boyer and Oshtemo soils. Small areas
of somewhat poorly drained Brady soils, very poorly
drained Gilford soils, and very poorly drained Tawas
soils_that occur in depressions are included as well.
Small areas that have steeper slopes are included.

Surface runoff is slow, permeability is moderately
rapid, and the erosion hazard is slight. The principal con-
cern of management is moisture conservation.

This soil is moderately well suited to the crops com-
monly grown in the county. It is moderately well suited
as_woodland. Capability unit IIIs-8 (4a); woodland
suitability group 8s5.

Brookston Series

The Brookston series consists of nearly level, poorly
drained soils on till plains and in depressions on moraines.
These soils formed in loam or-light clay loam till.

In a representative profile the surface layer is very
dark brown loam 10 inches thick. The upper part of the
subsoil is dark-gray, firm light clay loam that has dark
yellowish-brown and yellowish-brown mottles and is 6
inches thick, The lower part is gray, firm clay loam that
has dark-brown and yellowish-brown mottles and is 10
inches thick. The underlying material, at a depth of
26 inches, consists of mottled gray, light olive-gray,
dark-gray, and yellowish-brown loam 10 inches thick.
Below this is mottled gray, olive-gray, yellowish-brown,
and light olive-brown clay loam 15 inches thick. At a
depth of 51 inches is mottled grayish-brown, yellowish-
brown, and strong-brown heavy loam.

Permeability is moderately slow. The available water
capacity and fertility are high. Surface runoff is very
slow. '

If adequately drained, Brookston soils are well suited
to farming, particularly to row crops. They are moder-
ately well suited as woodland. They have severe limita-
tions for many nonfarm uses.
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Representative profile of Brookston loam, in a cultivated
field in NE14,NE1 sec. 8, T.4 N, R. 4 W.:

Ap—0 to 10 inches, very dark brown (10YR 2/2) loam ; weak,
medium, granular structure; very friable ; less than 5
percent coarse fragments; ‘mildly alkaline; abrupt,
smooth boundary.

B21tg—10 to 16 inches, dark-gray (BY 4/1) light clay loam;
common, fine, faint, gray (5Y 5/1) mottles and com-
mon, fine, distinct, dark yellowish-brown (10YR 4/4)
and yellowish-brown (10YR 5/4 and 5/6) mottles;
moderate, fine, subangular blocky structure; firm;
numerous very dark brown (10YR 2/2) worm casts;
clay films on surface of peds; less than 5 percent
coarse fragments; mildly alkaline; clear, wavy
boundary. - -

B22tg—16 to 26 inches, gray (5Y 5/1) clay loam; common,

’ fine, faint, dark-gray (5Y 4/1) mottles and common,
fine, distinct, dark-brown (7.5YR 4/4) and yellowish-
prown (10YR 5/6) mottles; moderate, medium, angu-
lar blocky structure; firm; clay films on surface of
peds; less than 5 percent coarse fragments; 3 per-
cent cobblestones; mildly alkaline; abrupt, wavy
boundary.

C1g—26 to 36 inches, mottled gray (5Y 6/1), light olive-gray
(5Y 6/2), dark-gray (5Y 4/1), and yellowish-brown
(10YR 5/4 and 5/6) loam; very weak, fine, subangu-
lar blocky structure; firm; less than 5 percent coarse
fragments; mildly alkaline, slightly effervescent;
gradual, wavy boundary. ’ ! .

02g—36 to 51 inches, mottled gray (5Y 5/1), olive-gray (5Y
5/2), . yellowish-brown (10YR 5/4), and light olive-
brown (2.5Y 5/4) light clay loam; massive; firm;
less than 5 percent coarse fragments; mildly alka-
line, slightly effervescent; gradual, wavy boundary.

3g—b51 to 60 inches, mottled grayish-brown (10YR 5/2),
yellowish-brown (10YR 5/4), and strong-brown
(7.5YR 5/6) heavy loam; massive; firm; less than
5 percent coarse fragments; mildly alkaline, slightly
effervescent.

The thickness of the solum generally is 24 to 43 inches but
ranges from 24 to 50 inches. The Ap horizon ranges from 8
to 12 inches in thickness and is very dark brown (10YR 2/2),
very dark grayish brown (10YR 3/2), or very dark gray
(10YR 3/1). There is a 1- to 3-inch, very dark gray (10YR
8/1) Al12 horizon where the Ap horizon is less than 10 inches
thick., The A horizon ranges from 10 to 14 inches in thick-
ness. The B21tg horizon is clay loam or silty clay loam; the
B22tg horizon is clay loam, heavy sandy clay loam, or clay
loam. The C horizon is loam or light clay loam. It is mildly
or moderately alkaline and slightly or strongly effervescent.

In Livingston County, these soils have an A horizon that
is thinner than is defined as the range for the series, but
this difference seems not to alter their usefulness and
behavior. )

Brookston soils are in a drainage sequence with Conover
and Miami soils. They are similar to Barry, Berville, Breck-
enridge, and Pewamo soils. Brookston soils have a darker
colored Ap horizon and are wetter than Conover and Miami
soils. They have a finer textured B horizon than Barry, Ber-
ville, and Breckenridge soils. They are coarser textured
throughout than Pewamo soils.

Brookston loam (0 to 2 percent slopes) (By).—This soil
is in depressions and drainageways on till plains and
moraines. In a few isolated areas, the underlying ma-
terial is silty.

Included with this soil in mapping are small; slightly
higher areas in which there are somewhat poorly drained
Conover soils and small depressions in which there are
very poorly drained Linwood and Carlisle soils.

Surface runoft is very slow, permeability is moderately
slow, and the erosion hazard is slight. The principal con-
cern of management is maintaining adequate drainage.

If adequately drained, this soil is well suited to the

commonly grown crops, especially row -crops. It is
moderately well suited as woodland. Capability unit
TIw—4 (2.5c) ; woodland suitability group 3w3.

Carlisle Series

The Carlisle series consists of nearly level, very poorly
drained soils. These soils are in depressions on moraines
and till plains and occur as wide strips in glacial drainage-
ways and in slack water areas ‘adjacent to.lakes, streams,
and rivers. They. formed in deep organic material.

In a representative profile the surface layer is ‘black
muck 23 inches thick. The underlying material is brown
muck that is a mixture of raw fibers, peaty sedge.ma-
terials, and woody fragments. : :

Permeability is moderately rapid. The available water
capacity is very high, and fertility is low. Surface run-
off is very slow to ponded. ‘ ] -

If drained and protected from soil blowing, the Car-
lisle soils are moderately well suited to farming, par-
ticularly to vow crops. They are poorly suited.as wood-
land. They have severe limitations for most nonfarm
uses. _ . o
Representative profile of Carlisle muck, in- a wooded
area in NE14NE1 sec. 12, T.2 N,,R. 3 E.:

1—0 to 23 inches, black (10YR 2/1) muck; moderate, coarse,
subangular blocky structure in the upper 10 inches,
moderate, medium, granular structure in the lower
part; friable; common, fine and medium, partially
decomposed wood fragments that disintegrate easily
with slight rubbing in the upper part and partially
decomposed fibers from grasses and sedges in the lower
part; neutral, '

9.-93 to 48 inches, brown (7.5YR 4/4) muck; massive; fri-
able; mixture of raw fibers, peaty sedge material,
and wood fragments that disintegrate with hard
rubbing ; neutral, . .

The reaction throughout the soil is slightly acid or neutral.
Woody material makes up as much as 20 percent of the
volume in the upper horizon. The fibrous material is too well
decomposed and finely divided for accurate identification of
plant species. The amount of wood material increases with
depth, ranging to a maximum of 50 percent in the 2 horizon.

In Livingston County, these soils have a subhorizon that is
brighter colored than is defined as the range for the series,
but the difference seems not to alter their usefulness and
behavior. ) .

Carlisle soils are similar to Edwards, Linwood, Tawas, and
Rifle soils. Carlisle soils have thicker organic material than
Edwards, Linwood, and Tawas soils, which are underlain at
a depth of less than 42 inches with marl, loamy material,
and sandy material, respectively. Carlisle soils are more de-
composed in the subhorizons than Rifle soils.

Carlisle muck (0 to 2 percent slopes) (Cc).—This soil
is in 2- to 200-acre tracts in depressed areas of till plains,
moraines, glacial drainageways, and lake plains.

Included in mapping are narrow strips of Tawas or
Linwood soils that lie between this Carlisle soil and the
surrounding mineral soils on uplands. In the eastern half
of the county, many small areas of Tawas soils are in-
cluded. These soils are underlain by coarse-textured mate-
rial at depths of 12 to 40 inches. A few small spots of Lin-
wood and Tawas soils are included in other areas of Car-
lisle muck, but they make up less than 20 percent of the
area. Small areas in which there are moderately coarse
textured and medinm-textured mineral soils are included
in some of the larger tracts. They occur on small knoll-like
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islands and narrow low ridges, and they make up less than
10 percent of the area. : : .
' gurface runoff is .very slow to ponded, permeability
is moderately rapid, and the hazard: of soil blowing is
severe. The principal concerns of management are main-
taining adequate drainage, controlling erosion, and main-
taining fertility. . s
Vegetable crops, sugar- beets, and corn are grown on
this soil. In 'some parts of the county, the soil has been
successfully used for: sod crops. If it is adequately
drained and protected from soil blowing, it is moder-
ately well suited to farming, particularly to row crops.
It is poorly suited as woodland. Capability unit II1Tw-15
(Mc) ;" woodland suitability group -wi. :

Colwood Series

The Colwood series consists of nearly level, poorly
drained soils on lake plains. These soils formed in strat-
ified silt loam and silty clay loam. ‘

In a representative profile the surface layer is black
and very gark gray fine sandy loam 13 inches thick. The
upper part of the subsoil is dark-gray, friable loam that
is mottled with yellowish brown, dark grayish brown,
and dark yellowish brown and is 4 inches thick. The
middle part is dark-gray, friable loam that is mottled
with gray, dark grayish brown, and yellowish brown and
is 5 inches thick. The lower part is olive-gray, friable silt
loam that is mottled with yellowish brown. It is 4 inches
thick. The underlying material, at a depth of 26 inches,
consists of layers of silty clay loam and silt loam. They
are grayish brown, dark grayish brown, or olive gray
in color and are mottled with strong brown, olive, and
brown. .

Permeability is moderate. The available water capac-
ity and fertility are high. Surface runoff is very slow.

If drained, Colwood soils are well suited to farming,
particularly to row crops. They are poorly suited as
woodland. They have severe limitations for most non-
farm uses. ‘

Representative profile of Colwood fine sandy loam, in
111% cu%ivated field in SW1,SW1,NE1, sec. 15, T. 4 N.,

.3 E.: ' ‘

Ap—O0 to 9 inches, black (10YR 2/1) fine sandy loam; weak,
fine, granular structure; very friable; slightly acid;
abrupt, smooth boundary. .

Al2—9 to 13 inches, very dark gray (10YR 3/1) fine sandy
loam; weak, medium, granular structure; very fri-
able; slightly acid; abrupt, wavy boundary.

1IB21g—13 to 17 inches, dark-gray (5Y 4/1) loam; many,
medium, distinect, yellowish-brown (10YR 5/6), dark
grayish-brown (10YR 4/2), and dark yellowish-brown
(10YR 4/4) mottles; weak, medium, platy structure:
friable; neutral; abrupt, wavy boundary.

I1I1B22g—17 to 22 inches, dark-gray (5Y 4/1) loam; many,
medium, distinct, gray (10YR 5/1), dark grayish-
brown (10YR 4/2), and yellowish-brown (10YR 5/8)
mottles; weak, medium, platy structure;
mildly alkaline; abrupt, wavy boundary.

IITB28g—22 to 26 inches,. olive-gray (5Y 5/2) silt loam;
many, fine, distinct, yellowish-brown (10YR 5/6)
mottles; weak, coarse, subangular blocky structure;
friable; mildly alkaline; abrupt, wavy boundary.

IVC1g—26 to 36 inches, grayish-brown (2.5Y 5/2) silty clay
loam; many, fine, prominent, strong-brown (7.5YR
5/6) mottles; weak, coarse, subangular blocky struc-
ture; friable; mildly alkaline, slightly effervescent;
abrupt, wavy boundary.

friable ;

IVC2g—36 to 43 inches, olive-gray (5Y 5/2) silt loam ; many,
medium, distinct, olive (5Y 5/4) mottles; massive;
firm; mildly alkaline,: slightly effervescent; abrupt,
wavy boundary. ) . : R

‘IVC3g—43 to 60 inches, dark grayish-brown (2.5Y 4/2) silty

: clay loam; common, medium, prominent, - brown
(7.5YR 5/4) mottles; massive; firm; mildly alka-
line, slightly effervescent. -

The thickness of the gsolum generall‘y: is 26 to 36 inches and

. ranges from 24 to 49 inches. The Ap horizon ranges from 8

to 14 inches in thickness. In a few profiles it contains up to
10 percent organic matter. The Ap horizon is black (10YR
2/1) or very dark brown (10YR 2/2). If the Ap horizon is
less than 10 inches’ thick, the A12 horizon is 1 to 4 inches
thick. In a few profiles the B horizon contains strata that
are 1 inch to 10 inches thick. The strata range from sand
to silty clay loam but generally are very fine sandy loam or
silty clay loam: The B horizon is neutral or mildly alkaline.
In a few profiles the lower part of the B horizon is slightly
effervescent. The individual C horizons range from 2 to 17
inches in thickness. They are generally silt loam and silty
clay but range from sand to silty clay. The C horizons are
mildly or moderately alkaline and are -slightly or strongly
effervescent. o

In Livingston County, the C horizon of these soils has a
finer texture than that defined as the range for the series,
but this difference seems not to alter their-usefulness and
behavior.

Colwood soils are similar to Lamson and Sebewa soils. They
have a finer textured B horizon than Lamson soils and a
finer textured C horizon than Sebewa soils.

~Colwood fine sandy loam (0 to 2 percent slopes) (Cr).—
This soil is in depressional areas on lake plains.

Included with -this soil in mapping are some areas
that have gravel in the underlying layers. Also included
are some small areas of lighter colored and better
drained soils that are similar to the Colwood soils in
texture. These included soils occur in slightly raised’
areas. - ‘ ’

Surface runoff is very slow, permeability is moderate,

and the erosion hazard is slight. The principal concern
of management is maintaining adequate drainage.
- If ‘adequately drained, this soil is well suited to the
crops commonly grown in the county, particularly to
row crops. It is poorly suited -as woodland. Capability
unit ITw—4 (2.5¢c); woodland suitability group 4ws3.

Conover Series

The Conover series consists of nearly level. or gently
sloping, somewhat poorly drained soils on till plains
and moraines. These soils formed in loam and light
clay loam till. In Livingston County, Conover soils are
mapped alone and in a complex with Miami soils.

In a representative profile the surface layer is very
dark grayish-brown loam 9 inches thick. The subsurface
layer is 4 inches thick and is brown heavy loam mottled
with yellowish brown and pale brown. The upper part
of the subsoil is mottled yellowish-brown and grayish-
brown, firm clay loam that is 12 inches thick. The lower
part of the subsoil is mottled yellowish-brown, dark-
brown, grayish-brown, and pale-brown, firm light clay
loam that is 9 inches thick. The underlying material be-

- gins at a depth of 34 inches. It is mottled yellowish-

brown, brown, grayish-brown; and light grayish-brown
light clay loam that grades to loam as depth increases.

Permeability is moderately slow. The available water
capacity and fertility are high. Surface runoff is slow.
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If drained, Conover soils are well suited to farming.
They are moderately well suited as woodland. They have
moderate to severe limitations for nonfarm-uses.

Representative profile of Conover loam, 0 to 2 percent
slopes, in a cultivated field in SEYNEYNE1, sec. 21, T.
3N,R.3E.:

Ap—0 to 9 inches, very dark grayish-brown (10YR 8/2) loam;
very weak, medium, granular structure; very friable;
less than 5 percent coarse fragments; slightly acid;
abrupt, smooth boundary.

A2—9 to 138 inches, brown (10YR 5/3) heavy loam; common,
fine, faint, yellowish-brown (10YR 5/5 and 5/6)
and pale-brown (10YR 6/3) mottles; weak, fine, sub-
angular blocky structure ; friable; contains many dark
grayish-brown (10YR 4/2) worm casts and coatings
along root channels; numerous isolated peds of light
clay loam from the B21t horizon; less than § percent
coarse fragments; slightly acid; clear, irregular
boundary.

B21t—13 to 25 inches, mottled yellowish-brown (10YR 5/4
and 5/6) and grayish-brown (10YR 5/2) clay loam;
weak, medium, subangular blocky structure; firm;
few thin streaks and specks of dark brown (7.5YR
8/2) ; dark grayish-brown (10YR 4/2) clay films on
surface of peds and along root channels; less than 5
percent coarse fragments; medium acid; gradual,
wavy boundary.

B22t—25 to 84 inches, mottled yellowish-brown (10YR 5/6
and 5/8), dark-brown (10YR 4/3), grayish-brown
(10 YR 5/2), and pale-brown (10YR 6/3) light clay
loam; weak, coarse, subangular blocky structure;
firm; brown (10YR 4/3) clay films on surface of
peds and dark-gray (10YR 4/1) clay films along
cracks and root channels; less than § percent coarse
fragments ; medium acid; abrupt, irregular boundary.

C1—84 to 41 inches, mottled yellowish-brown (10YR 5/8),
brown (10YR 5/3), and grayish-brown (10YR 5/2),
light clay loam; weak, coarse, subangular blocky
structure; firm; few nearly vertical cracks and root
channels lined with dark grayish-brown (10YR 4/2)
clay films; less than 5 percent coarse fragments;
mildly alkaline, slightly effervescent; abrupt, irregu-
lar boundary.

(C2—41 to 60 inches, mottled yellowish-brown (10YR 5/8),
brown (10YR 5/3), grayish-brown (10YR 5/2), and
light brownish-gray (2.5Y 6/2), loam; very weak,
coarse,” subangular blocky structure; friable; few
root channels or cracks lined with grayish-brown
(10YR 5/2) clay films; less than 5 percent coarse
fragments; mildly alkaline, slightly effervescent.

The thickness of the solum generally is 24 to 35 inches but
ranges from 24 to 40 inches. The Ap horizon ranges from 7
to 10 inches in thickness and is very dark grayish brown
(10YR 38/2), very dark gray (10YR 3/1), or very dark brown
(10YR 2/2). The B22t horizon is sandy clay loam or clay
loam. In a few profiles there is a B23t horizon that is neu-
tral to mildly alkaline. The C horizon is loam and light clay
loam within short vertical and horizontal distances. It is
mildly or moderately alkaline and slightly or strongly effer-
vescent.

Conover soils are in a drainage sequence with Miami and
Brookston soils and are mapped in a complex with Miami
goils. They are similar to Locke and Metamora soils and are
associated with Pewamo soils. They are more poorly drained
than Miami soils and better drained than Brookston soils.
Conover soils dominantly are finer textured in the solum than
are Locke and Metamora soils. They have a lighter colored
Ap horizon and are better drained than the associated Pe-
wamo soils.

Conover loam, 0 to 2 percent slopes (CvA}.—This soil
is on till plains and in basinlike depressions in the hilly
moraines. It has the profile described as representative
for the series. '

Included with this soil in mapping are some small .

areas in the northeastern part of the country that have

a heavy silty clay loam subsoil. Also included are small
areas of Metea and Metamora soils that are coarser
textured in the surface layer and upper part of the sub-
soil than this Conover soil. Poorly drained Brookston
soils and very poorly drained Carlisle soils are included
in small, wet, depressional areas.

Surface runoff is slow, permeability is moderately slow,
and the erosion hazard is slight. The principal concern
of management is maintaining adequate drainage.

~ This soil is well suited to crops commonly grown in
the county. It is moderately well suited as woodland,
Capability unit IIw—4 (2.5b); woodland suitability
group 3wl.

Conover loam, 2 to 6 percent slopes (CvB).—This soil
is on till plains and low moraines.

Included with this soil in mapping are some areas of
soils in the northeastern part of the county that have a
heavy silty clay loam subsoil. Included in drainageways
are small areas of poorly drained Brookston soils, which
are wetter than this Conover soil. Small areas of well-
drained Miami soils are included on knolls. ’

Surface runoff is slow, permeability is moderately
slow, and the erosion hazard is slight. The principal
concern of management is maintaining adequate drain-
age. )

This soil is well suited to the crops commonly grown
in the county. It is moderately well suited as woodland.
Capability unit ITw-5 (2.5b) ; woodland suitability group
3wl. '

Conover-Miami loams, 0 to 2 percent slopes (CxA).—
This complex is on till plains. It is made up of areas of
somewhat poorly drained Conover soil and well-drained
Miami soil that are so small and so intricately inter-
mingled that it is not practical to map them separately.
Conover loam is in slightly lower areas than Miami
loam. The Conover soil makes up about 55 to 65 per-
cent of the complex, and the Miami soil makes up about
35 to 45 percent.

Surface runoff is slow, permeability is moderately
slow, and the erosion hazard is slight. The principal
concern of management is maintaining adequate drain-
age on the Conover soil.

These soils are well suited to the crops common in the
county. The Conover soil is moderately well suited as
woodland, and the Miami soil is well suited. Capability
unit IIw—4 (2.5a, 2.5b); woodland suitability groups
3wl for the Conover soil and 20l for the Miami soil.

Edwards Series

The Edwards series consists of nearly level, very poor-
ly drained soils. These soils occupy depressional areas on
moraines, on broad outwash plains, in glacial drainage-
ways, and in-slack water areas adjacent to lakes. They
formed in 12 to 40 inches of organic material underlain
by marl. '

In a representative profile the surface layer is black
muck 19 inches thick. The underlying material is gray
marl that contains shell fragments.

Permeability is variable. The available water capacity
is high, and fertility is low. Surface runoff is very slow
to ponded.

The Edwards soils are poorly suited to farming and
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as woodland. They have severe limitations for most non-
farm uses. '

Representative profile of Edwards muck, in a wooded
area in SE14,SE1j sec. 1, T. 2 N, R. 3 E.:

1—0 to 19 inches, black (10YR 2/1) muck; moderate, me-
dium, granular structure; friable; few woody frag-
ments that break down under rubbing; neutral;
abrupt, smooth boundary. .

ITC—19 to 48 inches, gray (5Y 5/1) marl; massive; friable;
contains numerous shell fragments; moderately alka-
line, violently effervescent.

The organic material is 12 to 40 inches thick over marl.
In a few profiles a stratum of sandy loam, loamy sand, or
gravelly counterparts of these textures is between the muck
and marl. The mineral material in this stratum is mildly or
moderately alkaline and slightly or strongly effervescent. The
marl is gray (5Y 6/1 or 10YR 6/1), and contains up to 50
percent mineral material. )
Edwards soils are similar to Carlisle, Tawas, Linwood, and
Warners soils. They have thinner organic material than Car-
lisle soils, which are more than 42 inches deep. They are
underlain with marl instead of sandy or loamy material,
which underlies Tawas and Linwood soils, respectively. BEd-
wards soils are deeper to marl than Warners soils.
. Edwards muck (0 to 2 percent slopes) (Ed).—This soil
is in small depressional areas on moraines and larger
depressional areas on outwash plains and in glacial
drainageways. :

Small areas in which marl is in the surface layer oc-
cur in some places. Included in mapping are small areas
of shallow Warners soils which have 12 inches or less
of organic or mineral material over marl, Small islands
of mineral soils are included in some of the larger
areas of Edwards muck. ,

Surface runoff is very slow to ponded, permeability is
variable, and the erosion hazard is moderate. The prin-
cipal 11rp_1tat10n§ that affect management are wetness,
low fertility, soil blowing, and the generally poor physi-
cal and chemical properties of the underlying marl.

This soil is poorly suited as cropland and woodland.
Capability unit IVw-6 (M/mc); woodland suitability
group -wl,

Fox Series

The Fox series consists of nearly level to very steep,
well-drained sandy soils on outwash plains, valley trains,
and moraines. These soils formed in sandy loam and loam
material. In Livingston County, Fox soils are mapped
alone and in complexes with Boyer soils.

In a representative profile the surface layer is dark-
brown sandy loam 9 inches thick. The subsurface layer
is brown sandy loam 4 inches thick. The upper part of
the subsoil is dark-brown, firm light sandy clay loam
11 inches thick. The middle part is reddish-brown, firm
heavy sandy clay loam 10 inches thick. The lower part
is reddish-brown, firm gravelly loam 2 inches thick. The
underlying material, beginning at a depth of 36 inches,
is brown gravelly sand.

Permeability is moderate. The available water capacity
is moderate, and fertility is medium. Surface runoff is
slow to rapid.

The nearly level to gently sloping Fox soils are well
suited to farming and as woodland. In areas where slopes
are less than 12 percent, Fox soils have only slight limi-
tations for most nonfarm uses.

Representative profile of Fox sandy loam, 2 to 6 per-
cent slopes, in a cultivated field in NE1,NE1,NE1, sec.
25, T.4N.,R. 3 E.:

Ap—0 to 9 inches, dark-brown (10YR 3/8) sandy loam, brown
(10YR 4/3) crushed; moderate, fine, granular struc-
ture; friable; less than 10 percent coarse fragments;
neutral ; abrupt, smooth boundary.

A2—9 to 18 inches, brown (10YR §5/3) sandy loam; weak,
coarse, subangular blocky structure; friable; less
than 10 percent coarse fragments; slightly acid;

~ clear, wavy boundary. .

B21t—13 to 24 inches, brown (7.5YR 4/4) light sandy clay
foam; moderate, medium, subangular blocky struc-
ture; clay bridges connect sand grains; less than 10
percent coarse fragments; slightly acid; gradual,
wavy boundary.

B22t—24 to 34 inches, reddish-brown (5YR 4/4) heavy sandy
clay loam; moderate, medium, subangular blocky
structure; clay films on surface of peds; less than
10 percent coarse fragments; medium acid; abrupt,
irregular boundary.

B23t—34 to 86 inches, reddish-brown (§5YR 5/3) gravelly
loam ; weak, fine, subangular blocky structure; firm;
clay films on surfaces of peds; 20 percent coarse
fragments; neutral; abrupt, irregular boundary.

I1C—36 to 60 inches, brown (10YR 5/3) gravelly sand; single
grain; loose; 80 percent coarse fragments; mildly
alkaline; slightly effervescent.

The thickness of the solum generally is 32 to 40 inches.
Reaction throughout the solum ranges from medium acid to
neutral. A few soil profiles have an Al horizon that is very
dark grayish brown (10YR 8/2). The Ap horizon is dark
brown (10YR 3/3) or dark grayish brown (10YR 4/2). The A2
horizon is brown (10YR 5/3), light gray (10YR 7/2), or light
brownish gray (10YR 6/2). In a few profiles chunks of B21t
horizon are in the A2 horizon. In a few profiles tongues of
B23t horizon extend downward into the IIC horizon. The
thickness and frequency of the tongues are variable, but a
few extend to a depth of 2 or 3 feet. The B22t horizon is
sandy clay loam to clay loam. The C horizon is mildly or mod-
erately alkaline and slightly or strongly effervescent.

Fox soils are mapped in complexes with Boyer solls. They
are similar to Oshtemo and Hillsdale soils. Fox soils domi-
nantly have a finer textured B horizon than Boyer and Osh-
temo soils. They have a coarser textured C horizon than
Hillsdale soils.

_ Fox sandy loam, 0 to 2 percent slopes (FoA).—This soil
is on outwash plains, valley trains, and low moraines in
areas of 10 to 60 acres. . .

Small areas of Boyer and Oshtemo soils are included
with this soil in mapping. These soils are coarser tex-
tured in the upper part of the subsoil and are more
droughty than Fox soils. On the low moraines, small
areas of finer textured Miami soils are included. Small
depressions in which there are somewhat poorly
drained Wasepi soils and very poorly drained Gilford
soils also are included. Other inclusions are small areas
where slopes are as much as 18 percent or, in a few places,

are steeper.

Runoff is slow, permeability is moderate, and the ero-
sion hazard is slight.The principal concern of manage-
ment is moisture conservation.

Many areas are now used for residential purposes or
have been developed for recreation. This soil is well
suited to the crops commonly grown in the county. It
is well suited as woodland. Capability unit IIs-2 (3a);
woodland suitability group 2o01. o

Fox sandy loam, 2 to 6 percent slopes (FoB).—This sqll
is on outwash plains, valley trains, and moraines in
areas of 10 to 60 acres. The larger areas are on outwash
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plains. This soil has the profile described as representa-
tive for the series. :

A few small areas have a yellowish-brown surface
layer. These included areas are intermingled with areas
having a brown surface layer. Also included in mapping
are small areas of more droughty Boyer and Oshtemo
soils and small areas of finer textured Miami. soils. These
inclusions are more common in the morainic areas than
in the outwash plain areas. Small depressions in which
there are somewhat poorly drained Wasepi soil also are
included. Other inclusions are small areas having slopes
of as much as 18 percent, and a few areas having slopes
of more than 18 percent. ‘

Surface runoff is slow, permeability is moderate, and
the erosion hazard is slight. The principal concerns of
management on this soil are erosion control and moisture
conservation.

A large acreage in the southeastern part of the county
is used for residential development or recreation. This
soil is well suited to the crops commonly grown in the
county. It also is- well suited as woodland. Capability
unit ITe-3 (3a); woodland suitability group 2ol.

Fox sandy loam, 6 to 12 percent slopes (FoC}.—This
soil is on outwash plains and moraines in areas of 5 to
40 acres. On the outwash plains, it borders pits, pot-
holes, and marshes. -

Included with this soil in mapping are some areas
that have a yellowish-brown or reddish-brown sandy clay
loam surface layer. These areas are small and are inter-
mingled with areas having a dark-brown surface layer.
Small areas of more droughty Boyer and Oshtemo soils
are included. These areas occur more commonly on
moraines than on outwash plains, A few small depres-
sions in which there are poorly drained Sebewa soils
also are included. Other inclusions are small areas hav-
ing slopes of 12 to 18 percent or, in a few places, more
than 18 percent. -

Surface runoff is medium; permeability is moderate,
and the erosion hazard is moderate. The principal con-
cern in management is control of erosion.

This soil is moderately well suited to crops commonly
grown in the county. It is well suited to woodland.
Capability unit ITTe-6 (3a); woodland suitability group
201. : :

Fox-Boyer complex, 2 to 6 percent slopes (FrB).—The
soils in this complex are on outwash plains, valley trains,
and moraines. They are in such small areas and are so
intricately intermingled that it is not practical to map
them separately. Fox sandy loam makes up about 50
percent of the complex, and Boyer loamy sand about
40 percent. The Fox soil has a thinner and coarser tex-
tured profile than that described as representative for the
series. .

Included with this complex in mapping are small areas
that have a yellowish-brown or reddish-brown surface
layer. Some small areas of finer textured Miami and
Owosso soils and coarser textured Spinks-Oakville loamy
sands are included, as well as a few small depressions in
which there are very poorly drained Gilford soils. Also
included are small areas that have slopes of 6 to 18
percent and a few areas that have slopes exceeding 18
percent.

Surface runoff is slow. Permeability is moderate for
the Fox soil and moderately rapid for the Boyer soil.

The erosion hazard is slight. The principal concern of
management is moisture conservation.

These soils are moderately well suited as cropland.
The Fox soil is well suited as woodland and the Boyer
soil is moderately well suited. Capability unit IIIs—4
(3a, 4a) ; woodland suitability groups 201 for Fox soil
and 3s5 for Boyer soil.

Fox-Boyer complex, 6 to. 12 percent slopes (FrC).—
The soils in this complex are on outwash plains, valley
trains, and moraines. They are in such small areas and
are so intricately intermingled that’it is not practical
to map themn separately. Fox sandy loam makes up about
50 percent of the compf,ex, and Boyer loamy sand about 35
percent. The Fox soil has a thinner, coarser textured profile
than that described as representative for the series.

Included with this complex in mapping are small
areas that have a surface layer of yellowish-brown or
reddish-brown sandy clay loam. Small areas of coarser
textured Spinks-Oakville loamy sands are included, as
well as small areas of finer textured Miami.soils. Small
depressions in which there are somewhat poorly drained
Brady and very poorly drained Gilford soils are also
included. On the moraines, small areas that have slopes
of 12 to 18 percent are included, as well as small areas
having slopes of more than 18 percent.

Surface runoff is medium. Permeability is moderate
for the Fox ‘soil and moderately rapid for the Boyer
soil. The erosion hazard is moderate. The principal con-
cern of management is erosion control.

These soils are moderately well suited to the crops
commonly grown in the county. The Fox soil is well
suited as woodland and the Boyer soil is moderately well
suited. Capability unit ITTe-9 (3a, 4a); woodland suit-
ability groups 201 for Fox soil and 3s5 for Boyer soil.

Fox-Boyer complex, 12 to 18 percent slopes (FrD).—
The soils in this complex are on moraines and outwash
plains. They are in such small areas and are so intricately
intermingled that it is not practical to map them sepa-
rately. Fox sandy loam makes up about 50 percent of the
complex, and Boyer loamy sand about 35 percent. The
Fox soil in this complex has a thinner and coarser tex-
tured profile than that described as representative for
the series. . '

Included with this complex in mapping are small
areas that have a yellowish-brown or reddish-brown
sandy clay loam surface layer. These areas are inter-
mingled with areas having a dark-brown surface layer.

.Small areas of coarser textured Spinks-Oakville loamy

sands are included, as well as small areas of Hillsdale
soils, which lack the sand and gravel underlying ma-
terial. Also included are small depressions in which
there are somewhat poorly drained Brady and very poorly
drained Gilford soils. Small areas that have steeper slopes
are included. '

Surface runoff is rapid. Permeability is moderate for
the Fox soil and moderately rapid for the Boyer soil.
The erosion hazard is severe. The principal concern of
management is erosion control.

These soils are poorly suited as cropland because of
slope. The Fox soil is well suited as woodland, and the
Boyer soil is moderately well suited. Gravel pits are
common in these soils. Capability unit IVe-9 (3a, 4a);
woodland suitability groups 201 for Fox soil and 3sb
for Boyer soil.
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Fox-Boyer complex, 18 to 25 percent slopes (FrE).—
Soils in this complex are on moraines. They are in such
small areas and are so intricately intermingled that it is
not practical to map them separately. Fox sandy loam
makes up about 45 percent of the complex, and Boyer
loamy sand about 40 percent. The profile of the Fox soil is
thinner and coarser textured than that described as
representative for the series. In a few areas the surface
iayer is yellowish-brown or reddish-brown sandy clay
oam.

Included with this complex in mapping are small
areas of coarser textured Spinks-Oakville loamy sands
and finer textured Hillsdale soils. Small depressions in
which there are very poorly drained Gilford and Tawas
soils are included.

Surface runoff is rapid. Permeability is moderate for
the Fox soil and moderately rapid for the Boyer soil.
The erosion hazard is severe. The principal concern of
management on these soils is erosion control.

Many areas were once cleared for farming but are
now idle and growing up to- grass, weeds, and brush.
These soils are not suited as cropland, because of slope.
The Fox soil is well suited as woodland, but there are
moderate limitations because of slope. The Boyer soil
is moderately well suited as woodland. Small gravel pits
are common in areas of these soils. Capability unit VIe-2
(3a, 4a) ; woodland suitability groups 202 for Fox soil
and 3s6 for Boyer soil. -

Fox-Boyer complex, 25 to 40 percent slopes (FrF).—
Soils in this complex are on moraines. They are in such
small areas and are so intricately intermingled that it
is not practical to map them separately. Fox sandy loam
makes up about 45 percent of the complex, and Boyer
loamy sand about 40 percent. The profile of the Fox soil
is thinner and coarser textured than that described as
representative for the series. A few areas have a yellow-
ish-brown or reddish-brown sandy clay loam surface layer.
In a few places these areas make up most of the mapping
unit, but in others they are intermingled with areas that
have a dark-brown surface layer. _

Included with this complex in mapping are small areas
of coarser textured Spinks-Oakville loamy sands and finer
textured Hillsdale soils. '

Surface runoff is rapid. Permeability is moderate for
the Fox soil and moderately rapid:for the Boyer soil.
The erosion hazard is severe. The principal concern of
management is erosion control. o .

Most areas. that were! cleared for farming are now
idle and growing up to grass, weeds, and brush. These
soils are not suited as cropland, because of the steep
slopes. The Fox soil is well suited as woodland, but there
are moderate limitations because of slope. The Boyer
soil is moderately well suited as woodland. Capability
unit VIIe-2 (8a, 4a); woodland suitability groups 202
for Fox soil and 3s6 for Boyer soil.

Gilford Series

The Gilford series consists of nearly level, very poor-
ly drained soils on outwash plains, lake plains, and val-
ley trains. These soils formed in loamy sand.

In a representative profile the surface layer is very dark
gray sandy loam 12 inches thick. The upper part of the
subsoil is dark grayish-brown, friable sandy loam that is

mottled with brownish yellow and is 12 inches thick. The
middle part is grayish-brown, friable sandy clay loam
that is mottled with brownish yellow and is 6 inches

thick. The lower part is light brownish-gray, friable

sandy loam that is mottled with brownish yellow. It is 6
inches thick. The underlying material, at a depth of 36
inches, is gray gravelly sand. :

Permeability is moderately rapid. The available water
capacity is low, and fertility is medium.- Surface runoff
is very slow. T

Gilford soils are moderately well suited to farming,
particularly to row crops. They are poorly suited as
woodland. They have severe limitations for most non-
farm uses. ~ N ~ ‘

Representative profile of Gilford sandy loam, in a
cultivated field in NE1,SW1/ sec. 3, T. 1 N, R. 3 E.:

Ap—O0 to 12 inches, very dark gray (10YR 3/1) sandy loam;
moderate, medium, granular structure; friable; less
than 10 percent coarse fragments;. slightly acid;
abrupt, smooth boundary. - .

B21g—12 to 24 inches, dark grayish-brown.(10YR 4/2) sandy
loam ; common, fine, distinct, brownish-yellow (10YR
6/8) mottles; weak, coarse, subangular blocky struc-
ture; friable; less than 10 percent coarse fragments;
medium acid; clear, wavy boundary.

B22tg—24 to 80 inches, grayish-brown (10YR 5/2) sandy
clay loam; common, fine, distinct, brownish-yellow
(10YR 6/8) mottles; moderate, coarse, subangular
blocky structure; friable; less than 10 percent coarse
fragments; strongly acid; clear, wavy boundary.

B23g—30 to 36 inches, light brownish-gray (10YR 6/2) sandy
loam; common, medium, distinet, brownish-yellow
(10YR 6/6) mottles; weak, coarse, subangular blocky
structure ; friable; less than 10 percent coarse frag-

. ments ; medium acid; abrupt, irregular boundary.

IICg—36 to 80 inches, gray (10YR 6/1) gravelly sand; single
grain; loose; 30 percent coarse fragments; mildly
alkaline, slightly effervescent.

The thickness of the solum generally ranges from 26 to
44 inches. The Ap horizon is 10 to 14 inches thick and is very
dark gray (10YR 3/1) or black (10YR 2/1). The Bg horizon
is dark gray (10YR 4/1) or dark grayish brown (10YR 4/2),
gray (10YR 5/1 or 6/1) to grayish brown (10YR 5/2), or
light brownish gray (10YR 6/2). It is sandy loam or sandy
clay loam. The IICg horizon is sand or gravelly sand. It is
mildly or moderately alkaline and slightly or strongly effer-
vescent, L

In Livingston County, the first subhorizon of these soils has
less gray than is within the range defined for the series, but
this difference seems not to alter the usefulness and behavior
of the soils. : . ) -

Gilford soils occupy depressions and.low-lying areas adja-
cent to the well-drained Boyer and Oshtemo soils and -the
somewhat poorly drained Brady soils. They are similar ‘to
Sebewa soils. Gilford soils have a darker colored Ap horizon
and are wetter than Boyer, Oshtemo, and Brady soils. Gilford
soils have a dominantly coarser textured B horizon than
Sebewa soils.

Gilford sandy loam (0 to 2 percent slopes) (Gd).—This
soil is in irregularly shaped areas on outwash plains,
valley trains, and lake plains.

-Included with this soil in mapping are small areas of
somewhat poorly drained Brady soils. The Brady soils
are in the higher areas and have better surface and in-
ternal drainage than this Gilford soil. Small areas of
deep sandy material are included. Small depressions in
which there are very poorly drained Tawas and Hough-
ton soils are also included.

Runoff is very slow, permeability is moderately rapid,
and the erosion hazard is slight. The principal concern
of management is maintaining adequate drainage.
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If adequately drained, this soil is moderately well
suited to the crops commonly grown in the county, par-
ticularly row crops. It is poorly suited as woodland.
Capability unit ITIw-5 (4c); woodland suitability group
4w3. — h

Gravel Pits

Gravel pits (Gr) are areas from which the upper layers
of soil material have been removed or pushed aside and
gravel containing variable amounts of sand has been
excavated (fig. 3). The pits are scattered throughout the
county. Sand and gravel are used mainly as fill material
for highway construction and in the manufacture of
concrete products. Gravel pits vary considerably in size.
The larger pits are outlined on the soil map, but the
small areas, generally less than 2 acres in size, are shown
by special spot symbols. Some of the pits contain water.
Some are a source of water for irrigation, and some are
suitable for recreational uses. Capability unit VIIIs-1;
not in a woodland suitability group.

Hillsdale Series

The Hillsdale series consists of gently sloping to steep,
well-drained soils on till plains and moraines. These soifs
formed in sandy loam till. In Livingston County, Hills-
da.lle soils are mapped alone and in complexes with Miami
soils.

In a representative profile the surface layer is very
dark grayish-brown sandy loam 10 inches thick. The
subsurface layer is dark grayish-brown sandy loam 6
inches thick. The upper part of the subsoil is brown, fri-
able sandy loam 5 inches thick. The second part is yellow-
ish-brown, friable light sandy clay loam 1’? inches thick.
The third part is yellowish-brown, friable sandy loam 12
inches thiclI(). The fourth part is brown, friable sandy loam
15 inches thick. The underlying material, at a depth of
65 inches, is brown sandy loam.

" Permeability is moderate. The available water capacit,
is moderate, and fertility is medium. Surface runoff is
slow to rapid.

The nearly level to gently sloping Hillsdale soils are
well suited to farming. They are moderately well suited
as woodland. Where slopes are 12 percent or less, Hills-
dale soils have slight limitations for many nonfarm uses.
. Representative profile of Hillsdale sandy loam, 2 to 6
percent slopes, in a cultivated field in SE14SE1,SW1;
sec. 30, T. 1 N,, R. 3 E.:

Ap—O0 to 10 inches, very dark grayish-brown (10YR 3/2)
sandy loam, brown (10YR 4/8) rubbed; weak, fine,
granular structure; friable; 10 percent coarse frag-
ments; neutral; abrupt, smooth boundary.

A2—10 to 16 inches, dark grayish-brown (10YR 4/2) sandy
loam ; weak, thin, platy structure; very friable; dark-
gray (10YR 4/1) worm casts and root channels; 10
percent coarse fragments; slightly acid; gradual,
wavy boundary.

B1—16 to 21 inches, brown (10YR 5/3) sandy loam; weak,
fine, subangular blocky structure; friable; 10 per-
cent coarse fragments; medium acid; clear, wavy
boundary. .

B21t—21 to 38 inches, yellowish-brown (10YR 5/4) light

' sandy clay loam; moderate, medium, subangular

blocky structure; friable; clay films on surfaces of
peds; 10 percent coarse fragments; strongly acid:
clear, wavy boundary. ’

SOIL SURVEY

Figure 3.—Gravel pit in area of Fox soils. Fox soils are a good
potential source of sand and gravel.

B22t—38 to 50 inches, yellowish-brown (10YR 5/4) sandy
loam; moderate, medium, subangular blocky strue-
ture; friable; clay bridges connect sand grains; 10
percent coarse fragments; strongly acid; clear, wavy
boundary. .

B3—50 to 65 inches, brown (10YR 5/3) sandy loam; weak,
medium, subangular blocky structure; friable; 10
percent coarse fragments; medium acid; gradual,
wavy boundary.

C—65 to 70 inches, brown (10YR 5/3) sandy loam ; massive;
friable; 10 percent coarse fragments; mildly alka-
line, slightly effervescent.

The thickness of the solum generally is 44. to 80 inches.
The Ap horizon is very dark grayish brown (10YR 3/2), dark
grayish brown (10YR 4/2), or dark brown (10YR 8/3). The
Ap horizon is silghtly acid or neutral. The B22t horizon is
sandy loam, sandy clay loam, or light clay loam. The Bt
_horizon is brown (10YR 5/8), yellowish brown (10YR §5/4
and 5/8), dark yellowish brown (10YR 4/4), or dark brown
(7.5YR 4/4). The B horizon ranges from slightly acid to
strongly acid. The C horizon is loamy sand or sandy loam.
It is mildly or moderately alkaline and slightly or strongly
effervescent. .

Hillsdale soils are mapped in complexes with Miami soils
and are in a drainage sequence with L.ocke and Barry soils.
They are similar to Fox soils, but they have a finer textured
C horizon than those soils. They have a coarser textured B
horizon than Miami soils. They have a lighter colored Ap
horizon and are better drained than Locke and Barry soils.

Hillsdale loamy sand, 2 to 6 percent slopes (HdB}.—
This soil is in small areas on till plains and moraines.
Its profile differs from that described as representative
for the series by having a loamy sand surface layer.

Included in mapping are many areas of a soil that is
similar to this Hillsdale soil but is underlain by sand,
loamy sand, loamy fine sand, and fine sand that contain
thin layers of silt. This included soil is extensive in those
areas on moraines and till plains that border glacial
drainageways. Also included are small areas of coarse
textured Spinks-Oakville loamy sands. '

Surface runoff is slow, permeability is moderate, and
the erosion hazard is slight. The principal concern of
management is erosion control.
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This soil is well suited to the crops commonly grown in
the county. It is moderately wel{) suited as woodland.
Capability unit ITe-3 (3a); woodland suitability group
303.

Hillsdale loamy sand, 6 to 12 percent slopes (HdC).—
This soil is on short side slopes on till plains and mo-
raines, Its profile commonly is similar to that described
as representative for the series, except that it has a loamy
sand surface layer.

Included in mapping are many areas of a soil that is
similar to this Hillsdale soil but is underlain with loamy
fine sand, fine sand, loamy sand, or sand at a depth of
24 to 42 inches. This included soil is extensive in areas
that border glacial drainageways. Also included are small
areas of coarser textured Spinks-Oakville loamy sands.

Surface runoff is medium, permeability is moderate,
and the erosion hazard is moderate. The principal con-
cern of management on this soil is erosion control.

This soil is moderately well suited to the common crops
and as woodland. Capability unit IITe-6 (3a); woodland
suitability group 303.

Hillsdale sandy loam, 2 to 6 percent slopes [HIB).—
This soil is on till plains and moraines. It has the profile
described as representative for the series.

Included with this soil in mapping are some areas
where the calcareous material lies at a depth of less than
40 inches and the underlying material 1s sand or fine
sand. In some areas the surface layer is yellowish brown.
Also included are small areas of the somewhat poorly
drained Locke soils and very poorly drained Barry soils.
" These soils occur in depressions and drainageways. Small
areas of the coarser textured Spinks-Oakville loamy sand
are included. Some small areas that have slopes of 0 to
2 percent are included, as well as small areas that have
slopes ranging from 6 to 18 percent.

urface runoff is slow, permeability is moderate, and
the erosion hazard is slig}l)ﬂ:. The principal concern of
management is erosion control,

Most of this soil is farmed, but small areas are in
woodland. The soil is well suited to the crops commonly
grown in the county. It is moderately well suited as
woodland. Capability unit ITe-3 (3a) ; woodland suitabil-
ity group 303. :

Hillsdale sandy loam, 6 to 12 percent slopes (HIC).—
This soil is on till plains and moraines. The surface layer
is yellowish brown in some areas.

Included with this soil in mapping are small areas of
coarser textured Spinks-Oakville loamy sands. Small
areas that have steeper slopes are also included.

Surface runoff is medium, permeability is moderate,
and the erosion hazard is moderate. The principal con-
cern of management is erosion control.

This soil is moderately well suited to the crops common
to the county. It is moderately well suited as woodland.
Capability unit IITe-6 (3a); woodland suitability group
303.

Hillsdale sandy loam, 12 to 18 percent slopes (HID}.—
This soil is along natural drainageways on till plains and
in small areas on moraines. \

Included with this soil in mapping are small areas that
have a yellowish-brown sandy clay loam surface layer.
Also included are small areas of coarser textured Spinks-
Oakville loamy sands and finer-textured Miami soils, as
well as small depressions in which there are somewhat

poorly drained ILocke soils -and very poorly drained
Barry soils. Other inclusions are small areas that have
steeper slopes.

Surface runoff is rapid, permeability is moderate, and
the erosion hazard is severe. The principal concern of
management is erosion control.

This soil is poorly suited as cropland because of slope.
It is moderately well suited to small grain and hay, and
it is moderately well suited as woodland. Capability unit
IVe—4 (3a) ; woodland suitability group 303.

Hillsdale sandy loam, 18 to 25 percent slopes (HIE).—
This soil is on moraines and along natural drainage chan-
nels on till plains. '

Included with this soil in mapping are small areas
where the surface layer is brown or yellowish-brown
sandy clay loam or sandy loam. Small areas, irregular in
shape, of the finer textured Miami soils are included. On
hilltops and foot slopes are included small areas that
have slopes of less than 10 percent, and a few small areas
that have slopes of more tﬁan 25 percent. Small depres-
sions in which there are wetter soils are also included.

Surface runoff is rapid, permeability is moderate, and
the erosion hazard is severe. The principal concern of
management is erosion control.

Most of this soil has been cleared but is now idle. A
few areas have been planted to trees, and a small acreage
is used for pasture. The soil is poorly suited as cropland
and moderately well suited as woodland. Capability unit
VIe-2 (3a) ; woodland suitability group 3o04.

Hillsdale-Miami loams, 2 to 6 percent slopes (HmB).—
These soils are on moraines. They are in such small areas
and are so intricately intermingled that it is not practical
to map them separately. Hillsdale loam makes up 45 to
55 percent of the complex, and Miami loam makes up 30
to 40 percent.

Included with this complex in mapping, in small de-
pressions and drainageways, are small, wet areas of some-
what poorly drained Conover and poorly drained Brooks-
ton soils. Small areas of coarser textured Spinks-Oakville
loamy sands are also included. In addition, there are
small included areas that have slopes greater than 6 per-
cent, a few of which exceed 18 percent.

Surface runoff is slow, permeability is moderate, and
the erosion hazard is slight. The principal concern of
management is erosion control. '

These soils are well suited to crops commonly grown
in the county. The Hillsdale soil is moderately well suited
as woodland, and the Miami soil is well suited. Capability
unit ITe-2 (2.52, 3a); woodland suitability groups 303
for Hillsdale soil and 201 for Miami soil. 4

Hillsdale-Miami loams, 6 to 12 percent slopes (HmC}.—
These soils are on moraines. They are in such small areas
and are so intricately intermingled that it is not practical
to map them separately. Hillsdale loam makes up 45 to
55 percent of the complex, and Miami loam makes up 30
to 40 percent.

Included with this complex in mapping are small areas
that have a dark-brown or yellowish-brown surface layer.
Also included, in depressions and drainageways, are
small, wet areas of somewhat poorly drained Conover and
poorly drained Brookston soils. Small areas of the coarser
textured Spinks-Oakville loamy sands are included, and
there are a few areas that have steeper slopes, some of
which exceed 18 percent.
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- Surface runoft is medium, permeability is moderate,
and the erosion hazard is moderate. The principal con-
cern of management is erosion control. o

~These soils are moderately well suited to the crops com-
monly grown in the county. The Hillsdale 'soil is-moder-
ately well suited as woodland, and the Miami soil is well
suited. Capability unit IITe<5 (2.5a, 3a) ; woodland suit-
ability groups 303 for Hillsdale soil and 201 for Miami
soil. ' '

Houghton Series

The Houghton series consists of nearly level, very
poorly drained soils. These soils occupy epressions on
moraines and occur as wide strips in glacial drainage-
ways, on outwash plains, and in slack water areas adja-
cent to lakes. They formed in deep organic deposits.

In a representative profile the surface layer is black
muck 5 inches thick. The underlying material is dark
reddish-brown, friable, partially decomposed muck.

Permeability is moderately rapid. The available water

capacity is very high.: Fertility 1s low. Surface runoff is
very slow to ponded. '

If adequately drained, Houghton soils are moderatel
well.suited to farming. They are poorly suited as wood-
land. They have severe limitations for most nonfarm uses.

Representative profile of Houghton muck, in NWi,
NW1,SE1 sec. 12, T.3 N, R. 3 E.:

1—0 to 5 inches, black (10YR 2/1) muck; moderate, medium,
granular structure; friable; strongly acid.

25 to 48 inches, dark reddish-brown (5YR 3/2) muck; mod-
erate, medium, platy structure; friable; strongly
acid.

The organic material is 42 inches or more thick. In a few
profiles a 3- to 4-inch layer of sphagnum moss is on the soil
surface. Woody fragments range from none to many through-
out the profile. Reaction throughout the soil ranges from
strongly acid to neutral. ) '

Houghton soils are similar to Edwards, Linwood, Tawas,
and Rifle soils. Houghton soils have thicker organic material
than Edwards, Linwood, and Tawas soils, which are under-
lain at a depth of less than 42 inches by marl, loamy material,

and sandy material, respectively. They are more decomposed -

in the subhorizons than the Rifie soils.

Houghton muck (0 to 2 percent slopes) (Ho).—This
nearly level soil is in depressional areas on lake plains,
outwash plains, glacial drainageways, and moraines. The
areas range from 5 to 200 acres in size.

Included with this soil in mapping are strips of Lin-
wood or Tawas soils that occur between Houghton muck
and the adjacent mineral soils on uplands. Some small
areas in which there are mineral soils are included. These
occur mostly in the larger areas of this mapping unit
and occupy knoll-like islands and narrow, long ridges.
These included mineral soils make up less than 10 percent
of the unit.

Surface runoff is very slow to ponded, permeability is
moderately rapid, and the erosion hazard is moderate.
The principal concerns of management are maintaining
adequate drainage and control of soil blowing.

Only a few areas of this Houghton soil have been
cleared and cultivated. Most areas are idle and swampy
and are covered with marsh-type vegetation. If ade-
quately drained and protected from soil blowing, this
soil is moderately well suited to most row crops. It is

poorly suited as woodland. Capability unit ITTw-15
(Mc) ; woodland suitability group -w1.-

Lake Beaches , o

Lake beaches (La) consist-of narrow, sandy ‘and gravelly
beaches that form the present shorelineé of’ séveral large
lakes. These beaches are constantly washed, shifted, and
reworked by the action of waves, ice, and wind. They are
generally nearly level to gently sloping. They support
little or no vegetation near the edge of the water, but
some areas on the inland side have scattered clumps of
aspen, willows, and beach grasses, = : o '

The constant hazard of erosion and the sandy soil ma-
terial very severely limit areas of this mapping unit for
most uses other than recreation. Capability unit VIIIs-1;
not in a woodland suitability group. o o

Lamson Series

The Lamson series consists of nearly level, poorly
drained soils on lake plains and in small depressions on
till plains. These soils formed in stratified silt, very fine
sand, and silt loam. ' : ' : '

In a representative profile the surface layer is black
fine sandy loam 9 inches thick. The subsurface layer is 3
inches of olive-gray fine sandy loam. The subsoil is very
friable very fine sandy loam 6 inches thick. Its color
ranges from olive gray in the upper 2 inches to light
brownish gray in the lower 4 inches. In the lower part
the subsoil is mottled with yellowish brown and olive.
The underlying material, at a depth of 18 inches, consists
of layers of very fine sand, silt, light silty clay loam, and
silt loam. The colors are gray or olive gray mottled with
olive, light olive brown, olive gray, dark gray, and olive
brown. ’ ' : . ‘

Permeability is moderate. The available water capacity
is moderate, and fertility is medium.  Surface runoff is
very slow.

The Lamson soils are moderately well suited to farm-
ing and poorly suited as woodland. They have severe.
limitations for many nonfarm uses.

Representative profile of Lamson fine sandy loam, in a
cultivated field in SE14NE1,SE1) sec. 8, T.4 N,, R. 4 E.:

Ap—0 to 9 inches, black (10YR 2/1) fine sandy loam; mod-
erate, fine, granular structure; friable; mildly alka-
line; abrupt, wavy boundary.

A2g—9 to 12 inches, olive-gray (6Y 5/2) fine sandy loam;

. weak, thin, platy structure; friable; mildly alkaline;
abrupt, wavy boundary.

B21g—12 to 14 inches, olive-gray (5Y 5/2) very fine sandy
loam; common, medium, faint, light olive-gray (5Y -
6/2) mottles; weak, thin, platy structure; very fri-
able; mildly alkaline; abrupt, irregular boundary.

B22g—14 to 18 inches, light brownish-gray (10YR 6/2) very
fine sandy loam; many, medium, distinct, yellowish-
brown (10YR 5/8) and olive (5Y §5/3) mottles; mod-
erate, thin, platy structure; very friable; mildly
alkaline ; abrupt, wavy boundary. .

C1g—18 to 25 inches, gray (8Y 5/1) silt; many, medium, dis-
tinet, olive-brown (2.5Y 4/4) and yellowish-brown
(10YR 5/6) mottles; massive; firm; mildly alkaline,
slightly effervescent; clear, wavy boundary. :

C2g—25 to 38 inches, gray (5Y 5/1), stratified very fine sand
and silt loam; many, imedium, distinct, olive (5Y
5/3) and light olive-brown (2.5Y §/4) mottles; mas-
sive; very friable; mildly alkaline, slightly efferves-
cent; abrupt, wavy boundary.
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JIC3g—88 to 46 inches, olive-gray (5Y 5/2) light silty clay
loam; common, fine, distinct, olive-brown (2.5Y 4/4)
and light olive-brown (2.5Y 5/6) mottles; massive;
firm; mildly alkaline, slightly effervescent; . abrupt,
wavy boundary. .

IIC4g—46 to 52 inches, olive-gray (5Y 4/2) light silty clay
loam; many, medium, faint, olive-gray (5Y 5/2),
dark-gray (5Y 4/1), and olive. (5Y 4/3) mottles;
massive; firm ; mildly alkaline; slightly effervescent;

. clear, 'wavy boundary. : R o

ITIC5—52 to' 60 inches, gray- (5Y 5/1) heavy .silt loam ; com-

- " “'mon, medium,  prominent, olive-brown (2.5Y 4/4)
‘mottles ; massive; firm ; mildly alkaline, slightly effer-
vescent. - [N

The'-Ap horizon ranges from 8 to 10 inches in-'thickness.
The B horizon ranges from silt to fine sand. The layers of
fine sand are less than 3 inches thick. The C horizon is fine
sandy loam, fine sand, very fine sandy loam, very fine sand,
silt, silty clay loam, or silt loam. It is mildly or moderately
alkaline and slightly or strongly effervescent.

-+ In Tivingston County, these soils have a finer textured C
‘horizon and:a dominantly grayer B horizon' than ‘has' been
.defined as the range for the series. These differences seem
not to'alter the usefulness and behavior of the soils. - '

Lamson soils are in the landscape adjacent to Arkport and

~Minoa soils, They are similar-to Colwood soils. Lamson soils
- have a darker colored Ap horizon and are more poorly drained
than the well-drained Arkport soils and.the somewhat poorly
‘drained Minoa soils. They have a .coarser textured B horizon
than Colwood soils. - ' ~ BT ’ o

_Lamson fine sandy loam (0 to 2 ﬁercent slopes) lo)—

and in'depressions.on till plains.”

“In¢luded in mapping are small areas bf somewﬁ'af

poorly, drained Minoa soils that are .in slightly higher

This soil. occupies irregularly shaped areas on lake plains

parts of areas mapped as this, Lamson soil.” .

Surface runoff is very slow, permeability is moderate,
and the erosion hazard is slight. The principal cdoncern
of management is maintaining' adequate drainage.

If -adequately- drained, this soil  is' moderately ' well
suited to most crops commonly grown in the county. It
is poorly suited as woodland. Capability unit ITIw-5
(3c) ; woodland suitability group 4ws3.

Linwood Series

The Linwood series consists of nearly level, very j oorly
drained soils on lake plains, on till plains, and in epres-
sional areas on moraines. These soils formed in 12 to 40
inches of organic deposits underlain by stratified silt
loam, fine sandy loam, and very fine sand. .

In a representative profile the surface layer is black
muck 12 inches ‘thick. The second layer is dark-brown,
friable muck 9 inches thick. The third layer is dark
reddish-brown, friable muck 9 inches thick. The fourth
layer is olive-gray' sedimentary peat 1 inch thick. The
underlying material, at a depth of.31 inches, is light
olive-gray, stratified silt loam, finé sandy loam, and very
fine. sand. . - o :

Permeability is moderately rapid in the organic layers
and moderately slow in the underlying mineral material.
The available water capacity is very high, and fertility
is low. Surface runoff is very slow. to ponded.. o

“If adequately ‘drained, these' soils ‘are well suited to
farming, particularly to row crops. They are poorly
suited as woodland.” They have severe limitations for
most nonfarm uses. ' : :

Representative profile of Linwood muck, in a wooded
area In SW14NE1/ sec. 21, T. 4 N., R.'3 E.: '

1—0 to 12.inches, black (10YR 2/1) muck ; weak, -fine, granu-
. lar structure; friable; common - woody fragments;
- neutral. : : o o ‘ o
2—12 to 21 inches, dark-brown (7.5YR 3/2) muck ; moderate,
fine, granular structure; friable; common root frag-
. - ments; slightly acid. . - T

8—21" to 30 inches, 'dark reddish-brown (5YR 3/2) muck;
weak, fine, granular structure’ friable; slightly acid.
- 4—30 to 31 inches,- olive-gray (5Y 5/2) sedimentary peat;
) collodial, gelatinous; neutral.,, o e
©  IICg—31 to' 60 inches, light olive-gray (5Y 6/2),-stratified
silt loam, fine sandy loam, and very fine sand; mas-

sive; friable; mildly alkaline, slightly effervescent.
‘The organic material - generally -is 25 to 40 inches thick,
“but it ranges from 12 to ‘40 inches in thickness over domi-
nantly loamy material. A few profiles have -organic subhori-
-zons that have.one or all of the following : less than-10 inches
“"of mucky peat, less than 5 inches-of peat, or less than 2
- -inches of -sedimentary peat. Reaction’ throughout the organic
material ranges from medium acid to neutral: The first hori-
zon-is black (10YR-2/1) or dark grayish brown (10YR 4/2).
The IICg horizon is loam, silt loam, fine sandy loam, very
fine ‘sand; or light clay loam. The C horizon- ranges from

*‘neutral to moderately alkaline. . -~ . -

Linwood soils are- similar to Carlisle,” Houghton, Edwards,
~and Tawas. soils.. Linwood soils. Hiave thinner organic ma-
--terial than Carlisle and Houghton' soils, which have more

than 42 inches of organic material. Theéy lack the marl that
* 18 in the profilé of Edwards soils. They have a finer textured
: C horizon than Tawas: soils.: e T
. Linwood muck (0 to 2 percent slopes)-(lm).—This soil
is in depressional areas on lake -plains, till plains, and
moraines.. The areas range from 2 to 200 acrés in size.
Included with this soil'in mapping are small areas of
the. deeper ' Carlisle soils and of Tawas soils. The Tawas
soils ‘are underlain by-sand and loamy sand. Included
also are areas that contain strata of mineral soil material
within a:depth of 40 inches; - ;

Surface runoff is slow to ponded. Permeability is mod-
erately rapid in the organic layers and.moderately slow
in the underlying mineral material. The erosion hazard
1s moderate. The principal- concerns of management on
this soil ‘are maintaining adequate drainage, control of
soil blowing, and maintaining fertility.

Most of this soil is- idle” or in woodland, but a small
acreage is still cultivated. If adéquately drained and pro-
tected from soil blowing, thissoil is well suited to most
kinds of row crops and to hay. It is poorly suited to
grain’ crops and as woodland. Capability unit ITw-10

(M/3c) ; woodland suitability group —wl.
Locke Series

The Locke series consists of nearly level or. gently slop-
ing, somewhat poorly drained soils on till plains and
moraines. These soils formed in sandy. loam till.

In a representative. profile the surface layer is very
dark gray sandy loam 9 inches thick. The subsurface
layer is dark-gray sandy loam 4 inches thick. The upper
part of the subsoil is strong-brown, friable sandy loam
that is mottled with yellowish brown and brown and is
8 inches thick. The middle part is dark-brown and strong-
brown, firm sandy clay loam that is mottled with grayish
brown and yellowish brown .and is 10 inches thick. The
lower part is dark-brown, friable light sandy loam mot-
tled with grayish brown and dark brown. It is 8 inches
thick. The underlying material, at a depth of 29 inches.
is brown sandy loam. '
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Permeability is moderate. The available water capacity
is moderate, and fertility is medium. Surface runoff is
slow.

The Locke soils are well suited to farming and moder-
ately well suited as woodland. They have moderate or
severe limitations for most nonfarm uses.

Representative profile of Locke sandy loam, 0 to 4 per-
cent slopes, in a cultivated field in SW1,NE1, sec. 22,
T.4N,R.3E.:

Ap—O0 to 9 inches, very dark gray (10YR 8/1) sandy loam;
weak, medium, granular structure; friable; 10 per-
cent coarse fragments; neutral; clear, wavy bound-

ary.

A2—9 to 18 inches, dark-gray (10YR 4/1) sandy loam; com-
mon, fine, distinct, yellowish-brown (10YR 5/6) mot-
tles and common, fine, faint, grayish-brown (10YR
5/2) mottles; weak, thin, platy structure; very fri-
able; 10 percent coarse fragments; neutral; clear,
wavy boundary. )

B1—18 to 16 inches, strong-brown (7.6YR 5/6) sandy loam;
common, fine, faint, yellowish-brown (10YR 5/6)
mottles and common, fine, distinet, brown (10YR &5/3)
mottles; weak, fine, subangular blocky structure;
friable; 10 percent coarse fragments; neutral; clear,
wavy boundary.

B21t—16 to 26 inches, strong-brown (7.5YR 5/6) sandy clay
loam; common, fine, distinct, grayish-brown (10YR
5/2) mottles and common, fine, faint, yellowish-brown
(10YR b5/6) mottles; weak, medium, subangular
blocky structure; firm; dark reddish-brown (6YR
3/8) clay films on surface of peds; 10 percent coarse
fragments ; neutral ; clear, wavy boundary.

B22tg—26 to 29 inches, dark-brown (7.5YR 4/2) light sandy

* loam; common, fine, faint, grayish-brown (10YR 5/2)
and dark-brown (10YR 4/8) mottles; weak, medium,
subangular blocky structure; friable; dark reddish-
brown (5YR 3/3) clay films on surface of peds; 10
percent coarse fragments; neutral; abrupt, wavy
boundary.

C—29 to 60 inches, brown (10YR 5/8) sandy loam; common,
fine, faint, yellowish-brown (10YR §5/6) mottles;
weak, medium, subangular blocky structure; friable;
10 percent coarse fragments; mildly alkaline, slightly
effervescent.

The thickness of the solum generally is 24 to 86 inches but

ranges from 20 to 40 inches. The reaction throughout the
solum generally is slightly acid or neutral but ranges from
medium acid to neutral. The B22tg horizon is sandy loam or
sandy clay loam. In a few profiles the C horizon contains
strata of loamy sand or loamy fine sand that are 1 to &
inches thick. The C horizon is mildly or moderately alkaline
and slightly or strongly effervescent.

Locke soils are in a drainage sequence with Hillsdale soils.
They are similar to Conover and Metamora soils. Locke soils
have a darker colored Ap horizon and are more poorly
drained than Hillsdale soils; they have a coarser textured
B horizon than Conover soils; and they lack the finer tex-
tured material that is in the C horizon of Metamora soils.

Locke sandy loam, 0 to 4 percent slopes (LoB).—This
soil adjoins the higher lying Hillsdale soils on till plains
and moraines. It is in areas that range from 2 to 40 acres
in size.

Included with this soil in mapping, in the lower de-
pressions, are small areas of the very poorly drained
Barry soils. Small areas of the well-drained Hillsdale
soils on the higher lying knolls are also included.

Surface runoff is slow, permeability is moderate, and
the erosion hazard is slight. The principal concern of
management is maintaining adequate drainage.

If adequately drained, this soil is well suited to the
crops commonly grown in the county. It is moderately
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well suited as woodland. Capability unit IIw-6 (3b);
woodland suitability group 3wl.

Made Land

Made land (Md) consists of areas where the original soil
profile has been destroyed by mixing or otherwise altered
by land shaping. Made land is generally the result of
cutting and glling for the development of building sites.
Included are land fills over trash and refuse and other
forms of land fill for present and future urban develop-
ment. Capability unit VIIIs-1; not in a woodland suit-
ability group.

Metamora Series

The Metamora series consists of somewhat poorly
drained, nearly level or gently sloping soils on till plains
and moraines. These soils formed in sandy loam, 18 to
40 inches thick, and in the underlying clay loam material.

In a representative profile the surface layer is very
dark gray sandy loam 9 inches thick. The subsurface
layer is brown light sandy loam 8 inches thick. The upper
part of the subsoil is dark grayish-brown, friable sandy
loam that has dark-brown mottles and is 4 inches thick.
The middle part is dark grayish-brown, firm sandy clay
loam that has yellowish-brown and brown mottles and is
14 inches thick. The lower part is mottled grayish-brown,
reddish-brown, and yellowish-brown, firm clay loam 5
inches thick. The underlying material, at a depth of 40
inches, is grayish-brown light clay loam that is mottled
with yellowish brown.

Permeability is moderate in the upper part of the
subsoil and moderately slow in the lower part of the sub-
soil and in the underlying material. The available water
capacity is moderate, and fertility is medium. Surface
runoff is slow.

The Metamora soils are well suited to farming and
moderately well suited as woodland. They have moderate
or severe limitations for most nonfarm uses.

Representative profile of Metamora sandy loam, 0 to 4
percent, slopes, in a cultivated field in SWY,NE1,SW1,
sec. 16, T.3N.,R.3 E.:

Ap—O to 9 inches, very dark gray (10YR 3/1) sandy loam;
weak, fine, granular structure; friable; 10 percent
coarse fragments; medium acid; abrupt, smooth
boundary.

A2—9 to 17 inches, brown (10YR 5/3) light sandy loam;
common, medium, faint, yellowish-brown (10YR 5/6)
mottles; weak, coarse, subangular blocky structure;
very friable; several dark-gray (10YR 4/1) root
channels 1% to 3 inch wide; 10 percent coarse frag-
ments; slightly acid; clear, irregular boundary.

B21g—17 to 21 inches, dark grayish-brown (10YR 4/2) sandy
loam: many, fine, distinct, brown (7.5YR 4/4) mot-
tles; weak, medium, subangular blocky structure;
friable ; 10 percent coarse fragments ; neutral ; abrupt,
wavy boundary.

B22tg—21 to 35 inches, dark grayish-brown (10YR 4/2) sandy
clay loam; common, fine, distinet, yellowish-brown
(10YR 5/6) mottles and common, fine, faint, brown
(10YR 5/3) mottles; moderate, medium, subangular
bloeky. structure; friable; clay films on surfaces of
peds; 10 percent coarse fragments; mildly alkaline;
abrupt, wavery boundary.

1IB23tg—35 to 40 inches, mottled grayish-brown (10YR 5/2),
reddish-brown (5YR 5/8), and yellowish-brown (10YR
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6/8) clay loam ; moderate, medium, subangular blocky
structure; friable; clay films on surfaces of peds;
10 percent coarse fragments; mildly alkaline, slightly
effervescent ; gradual, wavy boundary.

IICg—40 to 60 inches, grayish-brown (10YR 5/2) light clay
loam; common, medium, distinet, yellowish-brown
(10YR 5/6) mottles; massive; firm; 10 percent
coarse fragments; mildly alkaline, slightly efferves-
cent.

The thickness of the solum generally is 80 to 40 inches but
ranges from 25 to 40 inches. The Ap horizon is very dark gray
(10YR 3/1) or very dark grayish brown (10YR 3/2). The
B21g horizon is lacking in a few profiles. The thickness of the
B22tg horizon generally is 7 to 14 inches but ranges from 1
to 24 inches. The depth to the IIB23tg horizon ranges from
18 to 86 inches. The IIB23tg horizon generally is 4 to 8
inches thick but ranges from 3 to 12 inches in thickness. In
a few profiles loamy sand or sand is between the B22tg and
IIB23tg horizons. The C horizon is loam or light clay loam.
It is mildly or moderately alkaline and slightly or strongly
effervescent.

Metamora soils are in a drainage sequence with Metea and
Breckenridge soils and are similar to Conover and Locke soils.
They have a darker colored surface layer and are more poorly
drained than Metea soils. They are better drained than Breck-
enridge soils. Metamora soils are coarser textured in the
upper part of the solum than Conover soils and have a
finer textured C horizon than Locke soils.

Metamqra sandy loam, 0 to 4 percent slopes (MIB).—
This soil is on till plains and moraines in areas of 2 to
10 acres.

Included with this soil in mapping are small areas in
which the surface layer and the upper part of the subsoil
are loamy sand. These areas are common where this Meta-
mora soil is closely associated with Metea soils. Also in-
cluded are small areas of finer textured Conover soils.

Surface runoff is slow. Permeability is moderate in the
upper part of the subsoil and moderately slow in the
lower part of the subsoil and in the underlying material.
The erosion hazard is slight. The principal concern of
management is maintaining adequate drainage.

If adequately drained, this soil is well suited to crops
commonly grown in the county. It is moderately well
suited as woodland. Capability unit IIw-8 (3/2b) ; wood-
land suitability group 8wi.

Metea Series

The Metea series consists of well-drained, nearly level
to strongly sloping soils on till plains and moraines.
These soils formed in loamy sand, 18 to 40 inches thick,
and in the underlying loam or clay loam glacial material.

In a representative profile the surface layer is very
dark grayish-brown loamy sand 8 inches thick. The sub-
surface layer is brown loamy sand 3 inches thick. The
upper part of the subsoil is light yellowish-brown, loose
light loamy sand 18 inches thick. The lower part is red-
dish-brown or dark-brown, firm clay loam 19 inches
thick. The .underlying material, at a depth of 48 inches,
is dark-brown loam.

Permeability is rapid in the upper part of the subsoil
and moderate in the lower part of the subsoil-and in the
underlying material. The available water capacity is
moderate, and fertility is low. Surface runoff is slow.

Metea soils are moderately well suited to farming and
as woodland. They have moderate limitations for many
nonfarm uses.
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Representative profile of Metea loamy sand, 2 to 6 per-
cent slopes, in a cultivated field in SE14SW1,SE1j sec.
33, T.4N.,R.3E.:

Ap—0 to 8 inches, very dark grayish-brown (10YR 3/2) loamy
sand; weak, fine, granular structure; very friable; 5
percent’ coarse fragments; slightly acid; abrupt
smooth boundary.

A2—8 to 11 inches, brown (10YR 5/8) loamy sand; weak,
thin, platy structure; friable; 6 percent coarse frag-
ments; strongly acid; clear, wavy boundary. .

B1—11 to 29 inches, light yellowish-brown (10YR 6/4) light
loamy sand; single grain; loose; 5 percent coarse
fragments; slightly acid; abrupt, wavy boundary.

ITB21t—29 to 42 inches, reddish-brown (5YR 4/4) clay loam;
moderate, coarse, subangular blocky structure; firm;
clay films on surface of peds; § percent-coarse frag-
ments; medium acid; gradual, wavy boundary.

IIB22t—42 to 48 inches, brown (7.5YR 4/4) clay loam; mod-
erate, coarse, subangular blocky structure; firm; clay
films on surface of peds; § percent coarse fragments;
neutral ; clear, wavy boundary.

IIC—48 to 60 inches, brown (7.5YR 4/4) loam; massive;
firm; § percent coarse fragments; mildly alkaline,
slightly effervescent.

The thickness of the solum is 26 to 50 inches. Reaction
throughout the solum ranges from strongly acid to neutral
The Ap horizon is dark brown (10YR 4/3), very dark gray-
ish brown (10YR 3/2), or brown (10YR 5/3). In a few pro-
files the B1 horizon has 3- to 3;-inch, discontinuous bands of
dark-brown (10YR 4/3) heavy loamy sand, sandy loam, or
light sandy clay loam. It is mildly or moderately alkaline
and slightly or strongly effervescent.

Metea. soils are in a drainage sequence with Metamora and
Breckenridge soils They are associated with Miami soils and
are similar to Owosso soils. Metea soils have a lighter colored
Ap horizon and are better drained than the somewhat poorly
drained Metamora and poorly drained Breckenridge soils.
They are coarser textured in the upper part of the solum
that Miami and Owosso soils. .

Metea loamy sand, 0 to 2 percent slopes (MnA).—This
soil is in small areas on till plains and moraines.

Included with this soil in mapping are small areas that
have slopes of 8 to 4 percent. Also included, in small, wet
depressions, are areas of somewhat poorly drained Meta-
mora soils. Other inclusions are small areas of a moder-
ately well drained soil that is similar to this Metea soil
but has gray mottles in the lower part of the subsoil.
Where this Metea soil occurs near Miami soils, small
areas of those soils are included. '

Surface runoff is slow. Permeability is rapid in the
upper sandy part and moderately slow in the lower loamy
part. The erosion hazard is slight. The principal concerns
of management are maintaining fertility and conserving
moisture.

- This soil is moderately well suited as cropland and
woodland. Capability unit IITs-3 (4/2a); woodland suit-
ability group 8s5. .

Metea loamy sand, 2 to 6 percent slopes (MnB).—This
soil is on hilltops on moraines and till plains. The areas
are small and narrow. This soil has the profile described
as representative for the series.

Included with this soil in mapping are small areas of

Spinks-Oakville loamy sands that lack underlying loamy

material. Small areas of finer textured Owosso soils also
are included. .

Surface runoff is slow. Permeability is rapid in the
upper sandy part and moderately slow in the lower loamy
part. The erosion hazard is slight. The principal concerns
of management are conserving moisture and erosion
control.
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© Most of this soil is farmed. The soil is moderately. well-

suited as cropland and woodland. Capability unit ITIs—4
(4/2a) woogland suitability group 3sb.

Metea loamy sand, 6 to 12 percent slopes (MnC).—
This soil is in a few narrow areas on moraines and till
plains. : B

Included with this soil in mapping, where slopes are
steeper, are a few small areas that have a brown surface
layer. Also included are small wet depressions in which
there are somewhat poorly drained Metamora soils. These
areas may delay cultivation in spring or after rain. Other
inclusions are small areas of finer textured Miami soils.

Surface runoff is slow. Permeability is rapid in the
upper sandy part and moderately slow in the lower
loamy part. The erosion hazard is moderate. The princi-
pal concerns of management are erosion ¢ontrol and con-
serving moisture.

This soil is moderately well suited as cropland and
woodland. Capability unit 1ITe-9 (4/2a); woodland suit-
ability group 3s5. '

Miami Series

The Miami series consists of well-drained, nearly level
to very steep soils on till plains and moraines. These soils
formed in loam and light clay loam till. In Livingston
County, Miami soils are mapped alone and in complexes
with Hillsdale, Conover, and Owosso soils.

In a representative profile the surface layer is dark
grayish-brown loam 9 inches thick (fig. 4). The subsur-
face layer is pale-brown loam 3 inches thick. The up{)er
part of the subsoil is yellowish-brown, friable light clay
loam 5 inches thick; the middle part is yellowish-brown,
friable clay loam 10 inches thick; and the lower part is
brown, friable clay loam 4 inches thick. The.underlying
material, at a depth of 31 inches, is brown loam.

Permeability is moderate, and the available water ca-
pacjt&y and fertility are high. Surface runoff is slow to
rapid.

_pThe nearly level to gently sloping Miami soils are well
suited to farming and as woodland. Where slopes are 12
percent or less, Miami soils have only slight or moderate
limitations for most nonfarm uses.

Representaive profile of Miami loam, 2 to 6 percent
slopes, in a cultivated field in SW1,SW1,SW1/ sec. 24,
T.4N,R. 4 E.:

Ap—O0 to 9 inches, dark grayish-brown (10YR 4/2) loam;
weak, fine, granular structure; friable; less than 5
percent coarse fragments; slightly acid; abrupt,
smooth boundary.

A2-—-9 to 12 inches, pale-brown (10YR 6/3) loam; very weak,
fine, subangular blocky structure; friable; less than
5 percent coarse fragments; neutral; clear, wavy
boundary. -

B&A—12 to 17 inches, interfingering and tonguing of yellow-
ish-brown (10YR 5/4) light clay loam from the B21t
horizon and pale-brown (10YR 6/3) heavy loam from
the A2 horizon; films on surface of peds and along
worm holes and ‘root channels; weak, fine, subangu-
lar blocky structure; friable; less than 5 percent
coarse fragments; neutral; clear, wavy boundary.

B22t—17 to 27 inches, yellowish-brown (10YR 5/6) clay loam;

S moderate, medium, subangular blocky structure; fri-
able; dark-brown (10YR 4/8) clay films on surface
of most peds; less than § percent coarse fragments;
neutral ; clear, wavy boundary.

B23t—27 to 31 inches, brown (10YR 5/8) clay loam; weak,
fine, subangular blocky structure ; friable ; dark-brown
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Figure 4.—Profile of a well-drained Miami loam showing the sub-
angular blocky structure in the subsoil. Numbers on tape indicate
depth in feet.

(10YR 4/3) clay films on surface of a few peds; less
than 5 percent coarse fragments;. mildly alkaline;
abrupt, wavy boundary.
C—31 to 60 inches, brown (10YR 5/3). loam; weak, thin,
i platy structure; friable; less than § percent coarse
fragments; mildly alkaline; slightly effervescent:

The thickness of the solum generally is 30 to 40 inches but .
ranges from 20 to 40 inches. The reaction throughout the
solum is strongly acid to mildly alkaline. In a few soil
profiles, there is an Al horizon that is 1 to 5 inches thick
and very dark gray (10YR 8/1) or dark gray (10YR 4/1).
The thickness of the Ap horizon generally is 7 to 8 inches
but ranges from 6 to 10 inches. The A2 horizon ranges from
0 to 11 inches in thickness and from pale brown (10YR 6/3)
to yellowish brown (10YR 5/4) or brown (10YR 5/3) in
color. The Bt horizon is dark yellowish brown (10YR 4/4),
dark brown (7.5YR 4/4), yellowish brown (10YR 5/4 and
6/6), or brown (10YR 5/3). The C horizon is loam or light
clay loam. It is mildly or moderately alkaline and slightly or
strongly effervescent.

Miami soils are in a drainage sequence with Conover an_d

_.Brookston soils. They are similar to Hillsdale, Metea, and
Owosso solls. Miami soils are better drained than the some-
what poorly drained Conover soils and poorly drained Brooks-
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ton soils. They have a finer textured B horizon than Hillsdale
soils and are finer textured in the upper part of the B hori-
~zon than Metea and Owosso soils. i . :

Miami loam, 0 to 2 percent slopes (MoA).—This soil is
on till plains in areas of 2 to 10 acres. ,

Included with this soil in mapping, especially around
Fowlerville, are areas underlain by sand and loamy sand
at depths of 40 to 60 inches. Included at lower elevations
are small areas of somewhat poorly drained Conover
soils, and, on some of the knolls, coarser textured Metea
and Owosso soils. Small depressions in which there are
poorly drained Brookston soils and very poorly drained
Linwood soils are also included, as well as small areas
that are more sloping and a few small areas that have
short slopes of more than 18 percent. ‘ _

Surface runoff is slow, permeability is moderate, and
the erosion hazard is slight. Management problems on
this soil are slight. :

This soil is well suited as cropland and woodland.
QCalpability unit ITe-2 (2.5a) ; woodland suitability group

ol. ‘

Miami loam, 2 to 6 percent slopes (MoB).—This soil
is on till plains and moraines. It has the profile described
as representative for the series.

_Included with this soil in mapping, in small depres-
sions and in drainageways, are small wet areas of some-
what poorly drained Conover soils and poorly drained
Brookston soils, and, in some of the depressions, very
poorly drained Linwood soils. Also included, on small
higher knolls, are small areas of coarser textured Owosso
soils and Spinks-Oakville loamy sands. Sinall areas that
have a dark yellowish-brown surface layer are included,
as well as areas, especially around Fowlerville, that are
underlain by sand or loamy sand at depths of 40 to 60
inches. Particularly in the northeastern part of the
county, small areas in which the subsoil is finer textured
than that described for the series are included. Other in-
clusions are small areas that are steeper. A few of these
areas have slopes of more than 18 percent.

Surface runoft is slow, permeability is moderate, and
the erosion hazard is slight. The principal concern of
management is erosion control. o

This soil is well suited as cropland and woodland.
Capability unit ITe-2 (2.5a) ; woodland suitability group
201.

Miami loam, 6 to 12 percent slopes (MoC).—This soil is
on till plains.and moraines.

Included with this soil in mapping around Fowlerville,
are areas where the underlying material, at depths of 40
to 60 inches, is sand or loamy sand. Small depressions and
drainageways in which are small areas of the wetter,
somewhat poorly drained Conover soils and poorly
drained Brookston soils and small depressions in which
are very poorly drained Carlisle soils are common inclu-
sions. Also included are small areas that have a yellowish-
brown or brown clay loam surface layer and a few small
areas of the coarser textured Owosso soils and Spinks-
Oakville loamy sands. Other inclusions are small areas in
which the subsoil is finer textured.than that described
for the series and small areas that are more strongly
sloping. -

Surface runoff is medium, permeability is moderate,
and the erosion hazard is moderate. The principal con-
cern in management is control of erosion. :
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This soil is moderately well suited as cropland and
well suited as woodland. Capability unit TIIe-5 (2.5a);
woodland suitability group 2o1. ‘ :

Miami loam, 12 to 18 percent slopes {MoD).—This soil
is on moraines and till plains. In many areas the surface
layer is dark yellowish brown or brown.

Included with this soil in mapping, around Fowlerville,
are some areas where the underlying material, at depths
of 40 to 60 inches, is sand or loamy sand. Also included
are small depressions in which there are poorly drained,
dark-colored Brookston soils or very poorly drained Car-
lisle soils and small areas that haye slopes of more than
18 percent. ‘ ' o

Surface runoff is rapid, permeability is moderate, and
the erosion hazard is severe. The principal concern of
management is control of erosion.

Only a small part of this soil is now cultivated. This
soil is poorly suited to row crops, moderately well suited
to grain crops, and well suited to forage crops and as
woodland. Capability unit IVe—4 (2.5a) ; woodland suit-
ability group 201. , .

Miami loam, 18 to 25 percent slopes (MoF).—This soil
is on till plains and moraines. On the till plains it is
adjacent to marshes, drainageways, and depressions. -

“Included with ‘this s6il in mapping are many small
areas in which the surface layer is dark yellowish-brown
or brown clay loam. These small areas are intermingled
with areas in which the surface layer is dark grayish
brown. Also included, around Fowlerville, are small areas
in ‘which the underlying material is sand or loamy sand
at depths of 40 to 60 inches and, in the eastern part of
the county, small areas of finer textured soils. Other in-
clusions are small depressional areas in which are wetter,
poorly drained Washtenaw soils and very poorly drained
Carlisle soils and small areas that are steeper.

Surface runoff is rapid, permeability is moderate, and
the erosion hazard is severe. The principal concern of
management is erosion control. ,

Most of this soil is now idle or in woodland. This soil
is not suited as cropland. It is well suited as woodland,
but it has moderate limitations because of slope. Capa-
bility unit VIe-2 (2.5a) ; woodland suitability group 202.

- Miami loam, 25 to 35 percent slopes {Mof).—This soil
is in hilly areas of moraines and till plains that adjoin
marshes and valleys.

Included with this soil in- mapping are small areas that
have a surface layer of yellowish-brown or brown clay
loam. In these areas the present surface layer is made up
mainly of material from the original subsoil. Also in-
cluded are small areas of .coarse-textured Owosso soils
and a few, small, wet depressions in which there are
poorly drained Washtenaw soils and very poorly drained
Carlisle soils. S

Surface runoff is rapid; permeability is moderate, and
the erosion hazard is severe. The principal concern of
management is erosion control. '

This -soil is not suited to crops, because the erosion
hazard is severe and slope limits the use of equipment.
It is well suited as woodland, but it has moderate limi-
tations caused by the steep slopes. Capability unit VIIe-2
(2.52) ; woodland suitability group 202.

Miami-Conover loams, 2 to 6 percent slopes [MrB).—
These soils are on till plains. They are in such-small areas
and are so intricately - intermingled that it is not practical
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to map them separately. The well-drained Miami soil is
at slightly higher elevations than the somewhat poorly
drained Conover soil.

Miami loam makes up about 55 to 65,percent of this
complex, and Conover loam makes up {about 35 to 45
percent.

Surface runoff is slow, permeability is moderate, and
the erosion hazard is sliglI':t. The principal concerns of
management are maintaining adequate drainage on the
Conover soil and controlling erosion on the Miami soil.

“These soils are well suited to crops. The Miami soil is
well suited as woodland, and the Conover soil is moder-
ately well suited. Capability unit ITe-2 (2.5a) ; woodland
suitability groups 201 for Miami soil and 3wl for Conover
soil.

Minoa Series

The Minoa series consists of somewhat poorly drained,
nearly level or gently sloping soils on lake plains and in
small depressions on till plains. These soils formed in
stratified silt, fine sand, and silt loam. In Livingston
County, Minoa soils are mapped in a complex with Thet-
ford soils. .

In a representative profile the surface layer is very
dark grayish-brown loamy fine sand 10 inches thick. The
subsurface layer is brown fine sandy loam 4 inches thick.
The subsoil is strong brown in the upper 10 inches and
grades to yellowish brown in the lower 5 inches. It is
friable fine sandy loam that is 15 inches thick and has
grayish-brown mottles. The underlyin% material, at a
depth of 29 inches, consists of layers of brown and yel-
lowish-brown fine sand and silt loam. This material has
yellowish-brown mottles.

Permeability is moderate. The available water capacity
is moderate, and fertility is medium. Surface runoff is
slow.

If the Minoa soils are adequately drained, they are
moderately well suited to farming. They are moderately
well suited as woodland, but they have severe limitations
for most nonfarm uses.

Representative profile of Minoa loamy fine sand from

an area of Minoa-Thetford complex, 0 to 4 percent slopes,
in a cultivated field in SE14SE1,SW1, sec. 6, T.-1 N.,
R.4E.:

Ap—O0 to 10 inches, very dark grayish-brown (10YR 8/2)
loamy fine sand, light brownish gray (10YR 6/2) dry;
weak, fine, granular structure; friable; neutral;
abrupt, smooth boundary.

A2-—10 to 14 inches, brown (10YR 5/3) fine sandy loam; few,

. fine, faint, yellowish-brown (10YR 5/8) mottles;
weak, thin, platy structure; friable; neutral; clear,
wavy boundary.

B21—14 to 24 inches, strong-brown (7.5YR 5/6) fine sandy
loam ; common, coarse, distinet, grayish-brown (10YR
5/2) mottles; moderate, fine, subangular blocky struc-
ture; neutral; friable; clear, wavy boundary.

B22—24 to 29 inches, yellowish-brown (10YR 5/6) fine sandy
loam ; common, coarse, distinet, grayish-brown (10YR
5/2) mottles; weak, fine, subangular blocky struc-
ture; friable; neutral; clear, wavy boundary.

C1—29 to 86 inches, brown (10YR 5/8) silt loam and fine
sand; 1%- to 1/16-inch bands; many, fine, distinct,
yellowish-brown (10YR 5/6) mottles; weak, thin,
platy structure; friable; mildly alkaline, slightly
effervescent ; clear, wavy boundary.

C2—86 to 39 inches, brown (10YR 5/3) silt loam; common,
coarse, faint, light brownish-gray (10YR 6/2) mot-
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tles ; weak, thin, platy structure; firm; mildly alka-
line, slightly effervescent; abrupt, smooth boundary.

C8—389 to 42 inches, yellowish-brown (10YR 5/6) fine sand
and brown (10YR 5/8) silt loam, the fine sand and
gilt loam are in alternating 14- to 1/16-inch bands;
massive (structureless) separating .to weak, thin,
platy structure; friable; calcium accumulations along
root channels and worm holes and between fine sand
and silt loam layers; mildly alkaline, slightly effer-
vescent; clear, wavy boundary.

C4—42 to 60 inches, yellowish-brown (10YR 5/4) fine sand;
massive; very friable; calcium accumulations along
root channels and worm holes; mildly alkaline,
slightly effervescent.

The thickness of the solum is 26 to 40 inches. Reaction
throughout the solum is medium acid to neutral. In a few
profiles, thin strata of sandy clay loam, light clay loam, or
light silty clay loam are throughout the soil. The A2 horizon,
if present, is brown (10YR 65/8) or pale brown (10YR 6/3).
The B horizon ranges from 18 to 24 inches in thickness. The
C horizon is mildly or moderately alkaline and slightly or’
strongly effervescent.

In these soils the B and C horizons are brighter colored and
effervescent material is closer to the soil surface than has
been defined as the range for the series, but these differences
seem not to alter the usefulness and behavior of the soils.

Minoa soils are in a drainage sequence with Arkport and
Lamson soils. They are similar to Locke soils and are mapped
in a complex with Thetford soils. Minoa soils are wetter than
Arkport soils but are not so poorly drained as Lamson soils.
They lack the coarse fragments that are throughout the pro-
file of Locke soils, and they are dominantly finer textured
than Thetford soils.

Minoa-Thetford complex, 0 to 4 percent slopes
(MwB).—The soils in this complex are on lake plains and
in depressions on till plains. They are in such small areas
and are so intricately intermingled that it is not practical
to map them separately. Minoa loamy fine sand makes up
about 55 to 65 percent of the complex, and Thetford
loamy sand about 85 to 45 percent. This complex occurs
in areas between the somewhat poorly drained Wasepi
soils and the very poorly drained Gilford or poorly
drained Colwood soils. It also is at the base of slopes in
the upland areas of Miami and Metea soils.

Surface runoff is slow. Permeability is moderate in the
Minoa soil and moderately rapid in the Thetford soil.
The erosion hazard is slight. The principal concern of
management is maintaining adequate drainage, '

These soils are moderately well suited as cropland and
woodland. Capability unit IITw-5 (3b, 4b); woodland
;uit(;;bil.ilty groups 3wl for Minoa soil and 3w2 for Thet-

ord soil.

Oakville Series

The Qakville series consists of well-drained, nearly
level to very steep soils on outwash plains, till plains, and
moraines. These soils formed in fine sand. The loamy sub-
stratum phase is underlain with loam at a depth ranging
from 40 to 66 inches. In Livingston County, Oakville soils
are mapped alone and in complexes with Spinks soils.

In a representative profile the surface layer is dark
grayish-brown fine sand 6 inches thick. The upper part
of the subsoil is yellowish-brown, very friable fine sand
6 inches thick, The lower part is light yellowish-brown,
very friable fine sand 10 inches thick. The underlyin
material, at a depth of 22 inches, is.very pale brown ang
yellowish-brown, loose fine sand.

Permeability is rapid. The available water capacity and
fertility are low. Surface runoff is slow to medium,
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Oakville soils are poorly suited to farming but are
moderately well suited as woodland. Where slopes are 12
percent or less, these soils have only slight limitations for
most nonfarm uses.

Representative profile of Qakville fine sand, 0 to 6 per-
cent slopes, in an idle area in NE14SE1,SE1, sec. 25,
T.1 N, R. 4 E.: A '

Ap—0 to 6 inches, dark grayish-brown (10YR 4/2) fine sand ;
weak, fine, granular structure; very friable; neutral;
abrupt, smooth boundary.

B1—8 to 12 inches, yellowish-brown (10YR 5/8) fine sand;
very weak, fine, subangular blocky structure; very

. friable; slightly acid; gradual, wavy boundary.

B21—12 to 22 inches, light yellowish-brown (10YR 6/4) fine
sand; very weak, fine, subangular blocky structure;
very friable; medium acid; clear, wavy boundary.

C1—22 to 44 inches, very pale brown (10YR 7/3) fine sand;
single grain; loose; slightly acid; gradual, wavy
boundary.

C2—44 to 54 inches, very pale brown (10YR 7/4) fine sand;
single grain; loose; slightly acid; diffuse, wavy
boundary.

C3—b54 to 60 inches, yellowish-brown (10YR 5/8) fine sand;
single grain; loose; slightly acid.

The reaction throughout the solum ranges from medium
acid to neutral. In a few profiles color bands are in the B
and C horizons. These bands are less than one-eighth inch
thick and are yellowish brown (10YR 5/4) or dark yellowish
brown (10YR 4/4). The B3 horizon, if present, is fine sand.
The C horizon is fine sand, although it averages a higher
content of coarser sand than the solum.

‘Oakville soils are associated with Ottokee soils and are
mapped in complexes with Spinks soils. They are better
drained than Ottokee soils. Also, they lack the mottles and
textural bands that are in the solum of Ottokee soils. Oak-
ville soils lack the textural bands that are in the solum of
Spinks soils.

QOakville fine sand, 0 to 6 percent slopes (OaB).—This
soil is on low moraines, till plains, and outwash plains.
It has the profile described as representative for the
series.

Included with this soil in mapping are small, shallow
blowouts caused by soil blowing. Small depressions in
which there are somewhat poorly drained Thetford soils
are included, as are a few small areas that have slopes
greater than 6 percent. ’ -

Surface runoff is slow, permeability is rapid, and th
erosion hazard is moderate. The principal concerns of
management are conserving moisture, maintaining fer-
tility, and controlling soil blowing.

This soil is poorly suited as cropland but is moderately
well suited as woodland. Capability unit IVs4 (5a);
woodland suitability group 3s5. :

Oakville fine sand, loamy substratum, 0 to 6 percent
slopes (OkB).—This soil is on low moraines, till plains, and
outwash plains. Its areas range from 2 to 20 acres in size.
The upper part of this soil contains less fine sand than
the profile described as representative for the series. The
lower part is underlain with loamy material at a depth
of 40 to 66 inches.

Small, isolated depressions in which there are some-
what poorly drained Thetford soils and very poorly
drained Tawas soils are included in the mapping. A few
small areas that have slopes greater than 6 percent are
included. '

Surface runoff is slow. Permeability is rapid in the
sandy material and moderate in the loamy underlying
material. The erosion hazard is moderate. The principal
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concerns of management are conserving moisture, main-
taining fertility, and control of soil blowing.

This soil is poorly suited as cropland but is moderately
well suited as woodland. Capability unit IVs—4 (5/2a);
woodland suitability group 3s5.

Oshtemo Series

The Oshtemo series consists of well-drained, nearly
level to very steep soils on outwash plains, moraines, and
valley trains. These soils formed in loamy sand. In Liv-
ingston County, Oshtemo soils are mapped in complexes
with Boyer soils.

In a representative profile the surface layer is dark
grayish-brown loamy sand 10 inches thick. The subsur-
face layer is brown sand 20 inches thick. The upper part

.of the subsoil is yellowish-brown, friable loamy sand 9

inches thick. The middle part is brown, friable sandy
loam 6 inches thick. The ﬁ)ower part is brown, friable
sandy clay loam 5 inches thick. The underlying material,
at a depth of 50 inches, is yellowish-brown gravelly sand.
Permeability is moderate. The available water capacity
and fertility are low. Surface runoff is slow to rapid.
Oshtemo soils are moderately well suited to farming
and as woodland. Where slopes are 12 percent or less, the
soils have only slight limitations for most nonfarm uses.
Representative profile of Oshtemo loamy sand from an
area of Boyer-Oshtemo loamy sands, 2 to 6 percent slopes,
gl a (iglrtivated area in NW14,NW1,NW1, sec. 19, T. 4 N.,
.4 E.:

Ap—O0 to 10 inches, dark grayish-brown (10YR 4/2) loamy
sand; weak, fine, granular structure; friable; less
than 10 percent coarse fragments; neutral; abrupt,
smooth boundary.

A2—10 to 30 inches, brown (10YR 5/8) sand; single grain;
loose ; less than 10 percent coarse fragments; slightly
acid ; clear, wavy boundary.

B1—30 to 39 inches, yellowish-brown (10YR 5/4) loamy sand;
weak, fine, granular structure; friable; less than 10
percent coarse fragments; slightly acid; clear, wavy
boundary.

B21t—39 to 45 inches, brown (7.5YR 4/4) sandy loam ; weak,
fine, subangular blocky structure; friable; -clay
bridges connect sand grains; less than 10 percent
coarse fragments; slightly acid; clear, wavy bound-

ary.

B22t—45 to 50 inches, brown (7.5YR 4/4) sandy clay loam;
massive; friable; clay bridges connect sand grains;
10 percent coarse fragments; slightly acid; abrupt,
irregular boundary.

IIC—50 to 60 inches, yellowish-brown (10YR 5/4) gravelly
sand; single grain; loose; 20 percent coarse frag-
ments; mildly alkaline, slightly effervescent.

The thickness of the solum is 44 to 66 inches. The reaction
throughout the solum ranges from medium acid to neutral.
The Ap horizon is dark grayish brown (10YR 4/2), dark
brown (10YR 4/3), or dark yellowish brown (10YR 4/2).
The B22t horizon is sandy loam or sandy clay loam. It is
brown (7.5YR 4/4), reddish brown (5YR 4/4), or dark yel-
lowish brown (10YR 4/4). If the B22t horizon is sandy clay
loam, it is less than 10 inches thick. In a few profiles a dark-
brown (7.5YR 4/4) or dark yellowish-brown (10YR 5/4) B23
horizon is present. In many profiles, tongues of the B22t
horizon extend into the C1 and IIC2 horizons to depths rang-
ing from a few inches to several feet. The C horizon is mildly
or moderately alkaline and slightly or strongly effervescent. -

In Livingston County, these soils are coarser textured in
the upper subhorizons than is defined as the range for the
series. This difference alters their usefulness and behavior
for many farm and nonfarm uses.
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Oshtemo soils are in a drainage sequence with Bronson,
Brady, and Gilford soils. They are similar to Fox and Boyer
soils. Oshtemo soils are better drained than the moderately
well drained Bronson, the somewhat poorly drained Brady,; and

the very  poorly drained -Gilford soils. They have a domi-
nantly, coarser textured B horizon and a thicker solum- than

Fox soils. Oshtemo soils have a-thicker solum and are deéper
to efférvescent material than Boyer soils.

Ottokee Series

The Ottokee séries’ consists of moderately well drained,
nearly level or gently sloping soils on’ outwash plains,
Thesé soils ‘formed in sand.- , o

In a representative profile the surface layer is dark
grayish-brown loamy sand 9 inches thick. The subsur-
face layer is yellowish-brown loamy sand 8 inches thick.
Thie upper part of the subsoil is 14 inches of -pale-brown
loamy sand and ‘thin bands of strong-brown loamy sand.
The lower 18 inchés consists of alternating layers of pale-
brown fine sand and brown ‘and strong-brown sandy loam.
The entire subsoil is friable; The underlying material, at
a depth of 49 inches, is very pale brown sand. - -

. Permeability is rapid. The available water capacity and

fertility are low. Surface runoff is slow. = = - =
The Ottokee soils are moderately well suited to farm-
ing and as woodland. They have moderate limitations for
many nonfarm uses. T '
Representative profile of Ottokee loamy sand, 2 to 6
percent slopes, in a cultivated field in SW14SW1, sec. 11,
T.4N.,R.3 E.: : ‘ S T

Ap—O0 to 9 inches, dark grayish-brown (10YR 4/2) loamy
: ‘ sand; weak, fine, granular structure; very friable;
. ‘mediuim. acid; abrupt, smooth boundary.

- A2—9 to 17:inches, yellowish-brown (10YR 5/4) loamy sand ;
massive ; very friable; few, thin, discontinuous bands
.of brown. (7.5YR 4/4) heavy loamy sand; neutral ;

* abrupt, wavy boundary.’ - .
A&B1—17 to 31 inches, pale-brown (10YR.6/3) loamy sand;
. . massive; very friable: (A2);.bands of strong-brown
(7.5YR 5/6) loamy sand; massive; friable; clay
bridges connect sand grains; bands are thin (Bt);
neutral; abrupt, wavy boundary. -

. A&B2—31 to ‘49 -inches, pale-brown (10YR 6/3) fine sand;
-common, fine, faint, grayish-brown (10YR 5/2) and
yellowish-brown (10YR 5/4) mottles; single grain;
loose (A2); bands of brown (7.5YR 4/4) and strong-
brown (7.5YR 5/6) sandy loam; common, fine, dis-
tinet, |grayish-brown (10YR 5/2) mottles and com-
_mon,” fine, faint, yellowish-brown (10YR .5/4) mot-
tles: /massive; friable; clay bridges connect sand
graing; bands are 1 to 3 inches thick and are spaced
more/than 8 inches apart (Bt) ; neutral; clear, wavy
.boundary.

C—49 to 60 ;l'nches, §7ery pale brown (10YR 7/4) sand; single.

. grain; loose; neutral.

The Ap horizon is dark grayish brown (10YR 4/2) or
prown (10YR 4/3)..In a:few profiles .the depth to the first
Bt band is more than 30 inches. The Bt bands are sandy loam
or loamy sand. o . .

Ottokee soils are similar to Spinks and Oakville soils. They
have mottles that are lacking in the solum of Spinks goils,

~ and they have mottles and textural bands that are lacking in
- the solum of Oakville soils. .

Ottokee loamy sand, 0 to 2 perc¢ent slopes (OIA}.—
This soil is in small areas on outwash plains. _
Tncluded with this soil in mapping are small areas that
have slopes of 8 or 4 percent. Also-included are small,
slightly higher- areas of Spinks-Oakville loamy sands.
urface runoff is slow, permeability is rapid, and-the
erosion hazard is moderate. The principal concerns of
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management, are conserving moisture and controlling soil
blowing. . S S

This soil is moderately .well suited as cropland and
woodland. Capability unit ITIs-3 (5a); woodland suit-
ability group 3sb. - T o

Ottokee .loamy sand; 2 ‘to 6 percent. slopes. (QIB).—
This soil is in small areas on outwash plains. It has the
profile described as representative for the series.

Included with this soil in.mapping are small areas that
have slopes of less than .2 percent. Also included are a
few small, steeper areas of well-drained Spinks-Oakville
loamy sands.” T o .

Surface runoff is slow, .permeability is rapid, and. the
erosion hazard is moderate. The-: principal concerns of
management are conserving moisture and- controlling soil
blowing. . A o . B

This soil is moderately well suited ‘as cropland and
woodland. Capability. unit -11Is—4- (5a) ; woodland: suit-
ability group 3s5. ' ‘

Owosso Series

The Owosso series. consists ‘of nearly level to hilly,

" well-drained soils on till plains and moraines. These soils

formed.in 18 to 40 inches of sandy loam and in the under-
lying loam or clay loam. In Livingston County, Owosso
soilsare mapped in complexes with Miami soils. . ..

In a representative profile the surface layer is dark
grayish-brown sandy loam 8 inches thick. The subsurface
layer is pale-brown sandy loam 7 inches thick. The upper
part of the subsoil is yellowish-brown, very friable light
sandy loam 19 .inches thick. The middle part-is .dark
yellowish-brown, firm sandy clay loam 2 inches thick. The
Jower part is yellowish-brown, very firm clay loam 7
inches thick. The underlying material, at a depth of 43
inches, is brown loam. . ' o

Permeability is moderately rapid in the upper. part of
the subsoil and moderately slow in the lower part of the
subsoil and in the underlying material. The available
water capacity.is moderate, and fertility is medium. Sur-
face runoff is slow to rapid. S .

The nearly level to gently sloping Owosso soils are well

‘siited to farming and as woodland. Wheré slopes are 12

percent or less, these soils have only slight or moderate
limitations for many nonfarm uses.

‘Representative profile of Owosso sandy loam from an
area of Owosso-Miami sandy loams, 2 to 6 percent slopes,
ilg g ]gultivated field in NW14,SW1, sec. 33, T. 4 N,

Ap—O0 to 8 inches, dark grayish-brown (10YR 4/2) sandy
loam; .weak, fine, granular structure; friable; less
than 10 percent coarse fragments; neutral; abrupt,

‘ - smooth  boundary. - o s

"A2-—8 to 15 inches, pale-brown (10YR 6/3) sandy loam ; weak,

coarse, granular structure; friable; less than 10 per-

cent coarse fragments; slightly acid; clear, wavy
boundary. . C : :

~ to 34 inches, yellowish-brown (10YR §5/4) light

sandy loam ; weak, fine, subangular blocky structure;

very.friable; less than 10 percent coarse fragments;
slightly acid; abrupt, wavy boundary.

B22t—34 to 36 inches, dark yellowish-brown (10YR 4/4)
sandy clay loam; ‘weak, medium, subangular blocky
structure; firm;-clay bridges ‘connect sand grains;
less than 10 percent .coarse fragments; slightly acid;
abrupt, wavy boundary.

B21—15
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TIB23t—36 to 43 inches, yellowish-brown (10¥YR 5/4) clay
loam; moderate, medium, subangular blocky strue-
ture; firm; clay films on surface of peds; neutral;
clear, wavy boundary.

IIC—43 to 60 inches, brown (10YR 5/3) loam ; massive; firm ;
less than 10 percent coarse fragments; mildly alka-
line, slightly effervescent.

The thickness of the solum generally is 80 to 40 inches but
ranges from 28 to 54 inches. The solum is dominantly medium
acid or slightly acid, but the Ap and IIB23t horizons range
to neutral. The Ap horizon is dark brown (10YR 4/3) or
dark grayish brown (10YR 4/2). The A2 horizon has weak,
coarse, granular structure or weak, fine, platy structure. The
B21 horizon is sandy loam or loamy sand. The B22t horizon
is sandy loam or sandy clay loam. The depth to the IIB23t
horizon generally is 24 to 38 inches but ranges from 18 to 40
inches. The ITB23t horizon is silty loam or clay loam. The IIC
horizon is light clay loam or loam. It is mildly or moderately
alkaline and slightly or strongly effervescent.

Owosso soils are similar to Metea soils and are mapped in
complexes with Miami soils. Owosso soils are finer textured
in the upper part of the solum than Metea soils and are
coarser textured in the upper part of the solum than Miami
soils.

Owosso-Miami sandy loams, 0 to 2 percent slopes
(OmA).—These soils are on till plains and low moraines.
They are in such small areas and are so intricately inter-
mingled that it is not practical to map them separately.
Each soil makes up about 85 to 55 percent of the complex.
The profile of the Miami soil is similar to that described
as representative for the series, except that it has a sandy
loam surface layer.

Included with this complex in mapping are a few de-
pressions and low-lying areas of somewhat poorly drained
Metamora or Conover soils. Small, gently sloping areas
are also included. )

Surface runoff is slow. Permeability of the Owosso soil
is moderately rapid in the upper part of the subsoil and
moderately slow in the lower part of the subsoil and in
the underlying material. Permeability is moderate in the
Miami soil. The erosion hazard is slight. Management
concerns are few on these soils.

These soils are well suited as cropland and woodland.
Capability unit ITs-2 (2.5a, 3/2a) ; woodland suitability
group 2ol.

Owosso-Miami- sandy loams, 2 to 6 percent slopes
(OmB).—These soils are on till plains and low moraines.
They are in such small areas and are so intricately inter-
mingled that it is not practical to map them separately.
The Owosso soil makes up about 50 percent of the com-
plex, and the Miami soil about 35 to 40 percent. The pro-
file of the Miami soil is similar to that described as rep-
resentative for the series, except that it has a sandy loam
surface layer.

Included with this soil in mapping, in drainageways
and slight depressions, are small areas of somewhat
poorly drained Metamora and Conover soils. Also in-
cluded are a few small areas that have slopes greater
than 6 percent.

Surface runoff is slow. Permeability of the Owosso soil
is moderately rapid in the upper part of the subsoil and
moderately slow in the lower part of the subsoil and in
the underlying material. Permeability is moderate in the
Miami soil. The erosion hazard is slight. The principal
concern of management on these soils is erosion control.

These soils are well suited as cropland and woodland.

Capability unit ITe-3 (2.5a, 3/2a) ; woodland suitability
group 2ol.

Owosso-Miami sandy loams, 6 to 12 percent slopes
(OmC).—These soils are on till plains and low moraines.
They are in such small areas and are so intricately inter-
mingled that it is not practical to map them separately.
The Owosso soil makes up about 50 perzent of the com-
plex, and the Miami soil about 85 to 40 percent. The
Miami soil has a profile similar to that described as rep-
resentative for the series, except that the surface layer is
sandy loam. *

Included with this complex in mapping are a few,
isolated, small areas in which the surface layer is dark
yellowish brown or dark brown. Also included, along
drainageways and in depressions, are small areas of some-
what poorly drained Metamora and Conover soils.

Surface runoff is medium, Permeability of the Owosso
soil is moderately rapid in the upper part of the subsoil
and moderately slow in the lower part of the subsoil and
in the underlying material. Permeability is moderate in
the Miami soil. The erosion hazard is' moderate. The prin-

_cipal concern of management is erosion control.

These soils are moderately well suited as cropland and
well suited as woodland. Capability unit IITe-6 (2.5a,
3/2a) ; woodland suitability group 2ol.

Owosso-Miami sandy loams, 12 to 18 percent slopes
(OmD).—These soils are on till plains and moraines. They
are in such small areas and are so intricately intermingled
that it is not practical to map them separately. The
Owosso soil makes up about 50 percent of the complex,
and the Miami soil about 35 to 40 percent. The Miami soil
has a profile similar to that described as representative
for the series, except that it has a sandy loam surface
layer.

Included with these soils in mapping are a few small
areas in which the surface layer is dark yellowish brown
or dark brown. Also included in depressed areas are small
areas of somewhat poorly drained Metamora and Cono-
ver soils or poorly drained Brookston soils. All of these
soils are wetter than the Miami and Owosso soils.

Surface runoff is medium. Permeability of the Owosso
soil is moderately rapid in the upper part of the subsoil

.and moderately slow in the lower part of the subsoil and

in the underlying material. Permeability is moderate in
the Miami soil. The erosion hazard is severe. The princi-
pal concern of management is erosion control.

These soils are poorly suited to row crops. They are
moderately well suited to grain crops and are well suited
to forage crops and as woodland. Capability unit IVe-4
(2.5a, 3/2a) ; woodland suitability group 2ol.

Pewamo Series

The Pewamo series consists of poorly drained, nearly
level soils on till plains. These soils formed in clay loam
and silty clay loam till. .

In a representative profile the surface layer is black
clay loam 10 inches thick. The subsoil is gray, firm heavy
silty clay loam that has dark-brown and yellowish-brown
mottles and is 26 inches thick, The underlying material,
at a depth of 36 inches, is dark-gray silty clay loam that
has dark yellowish-brown mottles.
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Permeability is moderately slow. The available water
capacity and fertility are high. Surface runoff is slow to
ponded.

If adequately drained, the Pewamo soils are well suited
to farming, particularly to row crops. They are moder-
ately well suited as woodland. They have severe limita-
tions for many nonfarm uses.

Representative profile of Pewamo clay loam, in a cul-
tivated field in SW14NE1, sec. 25, T.4 N, R. 5 E.: '

Ap—O0 to 10 inches, black (10YR 2/1) clay loam; moderate,
medium, granular structure; friable; less than b
percent coarse fragments; mildly alkaline; abrupt,
smooth boundary.

B2tg—10 to 36 inches, gray (5Y 5/1) heavy silty clay loam;
many, medium, distinct, dark-brown (10YR 3/3) and
yellowish-brown (10YR 5/8) mottles; moderate, me-
dium, angular blocky structure; firm; clay films on
surface of peds; less than 5 percent coarse frag-
ments; mildly alkaline; clear, wavy boundary.

Cg—36 to 60 inches, dark-gray (5Y 4/1) silty clay loam;
many, medium, prominent, dark yellowish-brown
(10YR 4/4) mottles; massive; firm; less than 5 per-
cent coarse fragments; moderately alkaline, slightly
effervescent.

The thickness of the solum generally is 24 to 40-inches.
Reaction throughout the solum ranges from slightly acid to
mildly alkaline. The Ap horizon is black (10YR 2/1) or very
dark brown (10YR 2/2). The C horizon is mildly or moder-
ately alkaline and slightly or strongly effervescent.

Pewamo soils are associated with Conover soils and are
similar to Brookston soils. Pewamo soils have a thicker and
darker colored Ap horizon than somewhat poorly drained
Conover soils. They generally have a finer textured B hori-
zon than Brookston soils.

Pewamo clay loam (0 to 2 percent slopes) (Pc).—This
soil is on till plains in areas of 2 to 50 acres. The smaller
areas are in depressions or drainageways.

Included with this soil in mapping are small, slightly
higher areas of somewhat poorly drained Conover soils
and small areas of coarser textured Brookston soils.
Small depressions in which there are very poorly drained
Linwood and Carlisle soils are also included.

Surface runoff is slow to ponded, permeability is mod-
erately slow, and the erosion hazard is slight. The prin-
cipal concern of management is maintaining adequate
drainage.

If adequately drained, this soil is well suited to crops,
particularly to row crops. It is moderately well suited as
woodland. Capability unit IIw-2 (1.5¢); woodland suit-
ability group 3w3.

Rifle Series

The Rifle series consists of very poorly drained, nearly
level soils. These soils occur in depressions on moraines
and till plains and as wide strips in glacial drainageways
and in slack water areas adjacent to lakes. They formed
in deep organic material.

In a representative profile the surface layer is dark
reddish-brown muck 13 inches thick. The second layer is
black mucky peat 29 inches thick. The underlying mate-
rial, at a depth of 42 inches, is dark-brown mucky peat.

Permeability is moderately rapid. The available water
capacity is very high, and fertility is low. Surface runoff
is slow to ponded.

If adequately drained and limed, the Rifle soils are
moderately well suited to farming, particularly to row
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crops. They are poorly suited as woodland. They have
severe limitations for most nonfarm uses.

Representative profile of Rifle muck, in a brushy area
in SW1,NW1; sec. 19, T. 1 N, R. 4 E.:

1—0 to 13 inches, dark, reddish-brown (5YR 2/2) muck;
weak, coarse, subangular blocky structure; friable;
many fibrous roots; derived primarily from reeds and
sedges; common, partially decomposed woody frag-
ments ; extremely acid. .

2—13 to 42 inches, black (10YR 2/1) mucky peat; massive;
friable ; derived primarily from reeds and sedges; very
strongly acid.

3—42 to 60 inches, dark-brown (10YR 4/3) mucky peat;
massive; friable; derived from sedge material;
strongly acid.

The organic material is 42 inches or more thick. Content
of woody fragments ranges from less than 1 to 20 percent,
by volume, in the upper horizons. The lower horizons contain
less than 1 to § percent woody fragments, by volume, but are
dominantly the remains of fibrous plants. The reaction of
horizons 1 and 2 ranges from extremely acid to strongly acid.
The reaction of horizon 3 is strongly acid or medium acid.

In Livingston County, these soils have an annual tempera-
ture that is a few degrees warmer than is within the defined
range for the series. They also are more acid in the upper
part of the profile than ig defined as the range for the series.
These differences altér the usefulness and behavior of the
soils for many farm and nonfarm uses.

Rifle soils are similar to Floughton and Carlisle soils. They
are less decomposed in the subhorizons than those soils.

Rifle muck (0 to 2 percent slopes) (Rf).—This soil is in
small depressional areas on moraines and till plains. It is
also in wide strips in glacial drainageways and in slack
water areas on lake plains adjacent to lakes and streams.

Surface runoff is slow to ponded, and permeability is
moderately rapid. In drained areas the hazard of soil
blowing is moderate. The principal concerns of manage-
ment are maintaining adequate drainage and controlling
soil blowing.

If adequately drained and limed, this soil is moderately
well suited to crops, especially to row crops. It is poorly
suited as woodland. Capability unit ITIw-15 (Mc);
woodland suitability group —wl.

Sebewa Series

The Sebewa series consists of poorly drained, nearly

“level soils on outwash plains and valley trains. These

soils formed in sandy loam material.

In a representative profile the surface layer is very
dark gray loam 10 inches thick. The upper part of the
subsoil is light-gray, very friable light sandy loam that
has yellowish-brown mottles and is 11 inches thick. The
lower part is light-gray, firm, sandy clay loam that has
yellowish-brown mottles and is 12 inches thick. The
underlying material, at a depth of 33 inches, is light-gray
gravelly sand that has yellowish-brown mottles.

Permeability is moderate. The available water capacity
is moderate, and fertility is high. Surface runoff is slow.

If adequately drained, Sebewa soils are well suited to
farming, especially to row crops.  They are moderately
well suited as woodland. They have severe limitations for
most nonfarm uses.

Representative profile of Sebewa loam, in a cultivated
field In SW1j sec. 28, T.4 N., R. 3 E.:

Ap—0 to 10 inches, very dark gray (10YR 3/1) loam;
moderate, medium, granular structure; friable; less
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than 10 percent coarse fragments; neutral; abrupt,
smooth boundary.
B21g—10 to 21 inches, light-gray (5Y 6/1) light sandy loam;
- common, medium, distinct, yellowish-brown (10YR
§/8) mottles and common, fine, faint, gray (5Y 5/1)
mottles; weak, fine, granular structure : very friable;
less than 10 percent coarse fragments; neutral;
abrupt, wavy boundary.
B22tg—21 to 33 inches, light-gray (5Y 6/1) sandy clay loam;
common, medium, distinct, yellowish-brown (10YR
6/6) mottles; moderate, medium, subangular blocky
structure; firm; clay bridges connect sand grains; 10

Dbercent coarse fragments; neutral ; abrupt, Irregular
boundary. :

IICg—83 to 60 inches, light-gray (5Y 6/1) gravelly sand;
common, fine, distinct, yellowish-brown (10YR 5/4)
mottles ; single grain; loose; 30 percent coarse frag-
ments ; mildly alkaline, slightly effervescent.

The thickness of the solum generally is 33 to 40 inches
but ranges from 24 to 40 inches. The Ap horizon is black
(10YR 2/1), very dark gray (10YR 3/1), very dark brown
(10YR 2/2), or very dark grayish brown (10YR 3/2). The
Btg horizon ranges from 10 to 26 inches in thickness. It is
sandy clay loam, sandy loam, or clay loam. A B23 horizon,
if present, 18 sandy loam, loam, sandy clay loam, or clay loam.
In a few profiles the IICg horizon has strata of silt loam

or fine sand in the upper part. It is mildly or moderately
alkaline and slightly or strongly effervescent.

. Sebewa soils are associated with Fox soils and are similar
to Gilford, Barry, Colwood, and Berville soils. Sebewa soils
are wetter and have a& darker Ap horizon than Fox soils.
They are dominantly finer textured in the B horizon than
Gilford soils. They have a coarser textured C horizon than

Barry, Colwood, and Berville soils,

Sebewa loam (0 to 2 percent slopes) (Se).—This soil is
on outwash plains and valley trains in areas of 5 to 30
acres.

Included with this soil in mappi\;lg are small, slightly
higher areas of coarser textured, somewhat poorly drained
Brady soils and slightly lower areas of coarser textured,
very poorly drained Gilford soils. A few slightly higher
areas of a somewhat poorly drained soil that is similar in
texture to this Sebewa soil also are included.

Surface runoff is slow, permeability is moderate, and
the erosion hazard is slight. The principal concern of
management is maintaining adequate drainage.

If adequately drained, this soil is well suited to crops,
especially to row crops. It is moderately well suited as
woodland. Capability unit IIw-6 (8¢c) ; woodland suit-
ability group 3w3.

Spinks Series

The Spinks series consists of well-drained, nearly level

to very steep soils on till plains, outwash plains, and
moraines. These soils occur mostly on moraines. They
formed in deep sand. In Livingston County, Spinks soiis
are mapped in complexes with Qakville soils.

In a representative profile the surface layer is dark-
brown loamy sand 9 inches thick. The subsurface layer
13 yellowish-brown light loamy sand 19 inches thick. The
subsoil is 82 inches thick and is made up of alternating
bands of very pale brown sand and brown heavy loamy
sand. The bands of very pale brown sand range in thick-
ness from 2 to 4 inches, whereas the bands of brown
heavy loamy sand are Y8 to 2 inches thick. The subsoil is
loose and friable. The underlying material, at a depth of
60 inches, is light yellowish-brown sand.
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Permeability is moderately rapid. The available water
capacity and fertility are low. Surface runoff is slow to
medium,

Spinks soils are poorly suited to farming but are mod-
erately well swiiteé) as woodland. Where slopes are 12
percent or less, these soils have slight limitations for
many nonfarm uses. ‘

Representative profile of Spinks loamy sand from an
area of Spinks-Oakville loamy sands, 0 to 6 percent
;llopf{s, iI}E a cultivated field in SW1,NW1; sec. 94, T. 1

+R. 4 E.: '

Ap—o0 to 9 inches, dark-brown (10YR 4/8) loamy sand ; weak,
medium, granular structure; very friable; neutral ;
abrupt, smooth boundary:

A2—9 to 28 inches, yellowish-brown (10YR 5/4) light loamy
sand; single grain; loose; neutral; abrupt, wavy
boundary.

A&B—28 to 60 inches, very pale brown (10YR 7/4) sand
(A2) ; single grain ; loose ; bands of brown (7.5YR 4/4)
heavy loamy sand (Bt); weak, medium, subangular
blocky structure; friable; clay bridges connect sand
grains; bands are % to 2 inches thick and are spaced
2 to 4 inches apart; neutral; abrupt, wavy boundary.

C—60 to 66 inches. light yellowish-brown (10XR 6/4) sand;
single grairi ; loose ! reutral;.

The reaction of the solum is slightly acid to neutral, The
Ap horizon ranges from dark grayish brown (10YR: 4/2) to
dark yeHowish brown (10¥.R. 4/4). The depth to the first
Bt band in the A&B horizon rariges from 25 to 88 inches. The
Bt bands in the A&B horizon are loamy sand or light sandy
loam. The C horizon is neutral or mildly alkaline, In a few
profiles the C horizon is slightly or strongly effervescent.

Spinks soils are mapped in complexes with Oakville soils.
They are similar to Arkport soils and are in ¢ drainage
sequence with Ottokee soils. Spinks soils have textural bands
that are lacking in the solum of Oakville soils. They are
dominantly coarser textured than Arkport soils and lack the
mottles that are in the solum of Ottokee soils.

Spinks-Oakville loamy sands, 0 to 6 percent slopes
(SvB).—These soils are on till plains, outwash plains, and
moraines. They are in such small areas and are so intri-
cately intermingled that it is not practical to map them
separately. The Spinks soil makes up about 50 to 60
percent of the complex, and the Oakville soil about 25
to 35 percent.

Included with these soils in mapping are small areas
of Metea soils where the complex occurs with Miami
soils. The Metea soils are underlain by loam or clay loam
at a depth of 18 to 40 inches. Also included are a few
small areas that have loam underlying material between
depths of 40 to 70 inches. Small areas of the finer tex-
tured Oshtemo soils also are included. Other inclusions
are small depressions in which there are moderately well
drained Ottokee soils and somewhat poorly drained Thet-
ford soils, as well as small areas that have slopes greater
than 6 percent. L

Surface runoff is slow. Permeability is moderately
rapid in the Spinks soil and is rapid in the Oakville soil.
The erosion hazard is slight. The principal concerns of
management are moisture conservation and controlling
soil blowing. .

These soi%s are moderately well suited as cropland and
woodland. Capability unit ITIs-3 (4a, 52); woodland
suitability group 3sj.

Spinks-Oakville loamy sands, 6 to 12 percent slopes
(SvC).—These soils are on moraines, outwash plains, and
till plains. They are in such small areas and are so intri-
cately intermingled that it is not practical to map them
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separately. The Spinks soil makes up about 50 to 60
percent of the complex, and the Oakville soil about 25
to 35 percent.

Included with these soils in mapping are some areas
that have a yellowish-brown surface layer and some areas
that are smiliar to the Spinks soil but are more acid. Also
included are small areas of finer textured Oshtemo and
Hillsdale soils. In drainageways are included some small
areas of somewhat poorly drained Thetford soils and
very poorly drained Gilford soils. In areas where this
mapping unit occurs with Miami soils, small areas of
Metea soils are included. Also included are small areas
that have slopes greater than 12 percent.

Surface runoff is slow. Permeability is moderately

rapid in the Spinks soil and is rapid in the Oakville soil.
The erosion hazard is moderate. The principal concerns
of management on these soils are controlling erosion and
conserving moisture.

These soils are used for cropland, pasture, and wood-
land. They are moderately well suited as cropland and
woodland. Capability unit T1Te-9 (4a, 5a); woodland
suitability group 3s5.

Spinks-Oakville loamy sands, 12 to 18 percent slopes
{SvD).—These soils are on till plains, moraines, and outwash
plains. They occur on side slopes on moraines and around
potholes and basins on till plains. The larger. areas of
the complex are on moraines. The soils are in such small
areas and are so intricately intermingled that it is not
practical to map them separately. The Spinks soil makes
up about 50 percent of the complex, and the Oakville
soil about 25 to 35 percent.

Some areas included with these soils in mapping have
a yellowish-brown surface layer. Where the complex
oceurs with Miami soils, small areas of Metea soils are
included. The Metea soils are underlain with loam or
clay loam at a depth of 18 to 40 inches. Small areas of
the finer textured Oshtemo soils are included, as well as
small depressions in which there are very poorly drained
Gilford, Carlisle. and Tawas soils. Also included are
small areas that have slopes greater than 18 percent.

Surface runoff is medium. Permeability is moderately
rapid in the Spinks soil and is rapid in the Oakville soil.
The crosion hazard is moderate. The principal concerns
of management are erosion control and conserving mois-
ture.

These soils. are poorly suited as cropland. They are
moderately well suited to forage crops and as woodland.
Capability unit IVe-9 (4a, Ba); woodland suitability
aroup 3s5.

Spinks-Oakville loamy sands, 18 to 25 percent slopes
{SvE).—These soils are on 'till plains, outwash plains, and
moraines. They are in such small areas and are so intri-
cately intermingled that it is not practical to map them
qepflmtelv Tho Spinks soil makes up about 50 percent
of the complex, and the Oakville soil about 25 to 35
percent.

Included with these soils in mapping are small areas
of finer textured Miami and Oshtemo soils and small
areas that have a yellowish-brown surface layer.

Surface runoff is medium. Permeability is moderately
rapid in the Spinks soil and is rapid in the Oakville soil.
The erosion hazard is severe. The principal concern of
management is erosion control.

These soils are not suited to crops. They are moder-
ately well suited as woodland, but there are moderate
limitations because of steep slopes. Capability unit VIe-2
(4a, 5a) ; woodland suitability group 3s6.

Spinks-Oakville loamy sands, 25 to 35 percent slopes
(SvF}.—These soils are on till plains and moraines. They
are in such small areas and are so intricately intermingled
that it is not practical to map them separately. Each “soil
makes up about 40 to 50 percent of the complex.

Included with these soils in mapping are small areas
that have a yellowish-brown surface layer and small areas
of the finer textured Oshtemo soils.

Surface runoft is medium. Permeability is moderately
rapid in the Spinks soil and rapid in the Oakville soil.
The erosion hazard is severe. The principal concern of
management is erosion control .

These soils are not suited to crops. They are moderately
well suited as woodland, but there are moderate limita-
tions becausc of the steep slopes. Capability unit VIIe-2
(4a, 5a); woodland suitability group 3s6.

Tawas Series

The Tawas series consists of very poorly drained,
nearly level soils. These soils occur in depressional areas
on outwash plains, lake plains, till plains, and moraines.
They formed in 12 to 40 inches of organic material under-

“lain by sand and loamy sand.

In a representative profile the surface layer is black
muck 18 inches thick. The underlying material is gray
sand that contains yellowish-brown and light brownish-
gray mottles.

Permeability is moderately rapid. The available water
capacity is moderate, and fertility -is low. Surface runoff
1s very slow to ponded.

Tawas soils are poorly suited to farming and as wood-
land. They have severe limitations for most nonfarm
uses.

Remesentqtlve proﬁle of Tawas muck in a wooded

area in NW1,SW14 sec. 6, T. 2 N.,, R. 5 E.:

1—0 to 18 inches, black (10YR 2/1) muck; moderate, medium
granular structure ; friable; contains well-decomposed
fragments of woody and fibrous material; neutral.

IIC—18 to 60 inches, gray (10YR 6/1) sand; common, fine,
distinct, yellowish-brown (10YR 5/6) mottles and
common, fine, faint, light brownish-gray (10YR 6/2)
mottles; single grain; loose; neutral in upper part
and mildly alkaline in lower part.

The organic material is 12 to 40 inches thick over sandy
materials. In a.few profiles one or all of the following are
between the muck and sandy materials: less than 2 inches
of sedimentary peat, less than 10 inches of mucky peat,
and- less than 5 inches of peat. The kind and amount of
identifiable woody and fibrous plants throughout the organic
material are none to many. Reaction throughout the organic
material ranges from medium acid to neutral. In a few
profiles the C horizon is slightly or strongly effervescent.

In Livingston County, these soils have an annual tempera-
ture a few degrees warmer than is within the defined range
for the series. This difference does not alter their usefulness
and behavior for many farm and nonfarm uses.

Tawas soils are similar to Carlisle, Houghton, Linwood,
and Edwards soils. They have thinner organic material than
Carlisle and Houghton soils. They differ from Linwood, and
Edwards soils in having sandy material instead of loamy
material or marl material, respectively, in the C horizon.

Tawas muck (0 to 2 percent slopes) (Tm).—This soil is
in depressions on outwash plains, lake plains, till plains,
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and moraines. Its areas range from 2 to 100 acres in size.

.Included with this soil in mapping are small areas of
Carlisle and Linwood soils. The Carlisle soil occurs in the
center of some of the larger areas of Tawas soil. )

Surface runoff is very slow to ponded, permeability is
moderately rapid, and the erosion hazard is moderate.
The principal concerns of management are maintaining
adequate drainage and controlling soil blowing.

This soil is poorly suited as cropland and woodland.
Capability unit IVw-5 - (M/4c); woodland suitability
group -wl.

Thetford Series

The Thetford series - consists of somewhat poorly
drained, nearly level or gently sloping soils on till plains
and lake plains. These soils formed in very fine sand. In
Livingston County, Thetford soils are mapped in a com-
plex with Minoa soils. _

In a representative profile the surface layer is very
dark grayish-brown loamy sand 6 inches thick. The first
part of the subsoil is dark-brown, friable loamy sand 6
mnches thick. The second part is light yellowish-brown,
friable loamy sand that has yellowish-brown and grayish-
brown mottles and is 12 inches thick. The third part is
very. pale brown, loose loamy sand that has brownish-
yellow and grayish-brown mottles and is 4 inches thick.
The fourth part is a series of layers of loamy sand and
light sandy loam. These layers have a total thickness of
22 inches. The layers of very pale brown, loose loamy sand
have dark yellowish-brown mottles. The layers of yellow-
ish-brown, friable light sandy loam are discontinuous
and are 1 to 1 inch thick. Below these layers is yellow-
ish-brown, very friable heavy loamy sand that has
brownish-yellow and light-gray mottles and is 5 inches
thick. The underlying material, at a depth of 55 inches,
is mottled light-gray, brown, and yellowish-brown very
fine sand.

Permeability is moderately rapid. The available water
capacity and fertility are low. Surface runoff is low.

These soils are poorly suited to farming. They are
moderately well suited as woodland. They have moderate
to severe limitations for many nonfarm uses. ‘

Representative profile of Thetford loamy sand from an
area of Minoa-Thetford complex, 0 to 4 percent slopes,
In a cultivated area in NE14SE1 sec, 9, T.4N,R.8E.:

Ap—0 to 6 inches, very dark grayish-brown (10YR 3/2
loamy sand; weak, fine, granular structure; very fri-
able; neutral ; abrupt, smooth boundary.

B1—6 to 12 inches, dark-brown (10YR 4/3) loamy sand;
few, fine, distinet, yellowish-brown (10YR 5/8) mot-
tles in the lower part; weak, fine, granular structure ;
friable; slightly acid; clear, wavy boundary.

B2—12 to 24 inches, light yellowish-brown (10YR 6/4) loamy
sand; common, fine, distinct, yellowish-brown (10YR
5/8) and grayish-brown (10YR 5/2) mottles; weak,
fine, subangular blocky structure; friable; neutral;
clear, wavy boundary.

A’21—24 to 28 inches, very pale brown (10YR 7/3) loamy
sand; common, fine, distinct, brownish-yellow (10YR
6/6) and grayish-brown (10YR 5/2) mottles; single
grain; loose; neutral ; abrupt, wavy boundary.

A’&B’—28 to 50 inches, very pale brown (10YR 8/3) loamy
sand (A’); common, fine, distinet, dark yellowish-
brown (10YR 4/4) mottles; single grain ; loose ; bands
of yellowish-brown (10YR 5/4) light sandy loam

(Bt) ; weak, very fine and fine, subangular blocky
structure; friable; clay bridges connect sand grains;
bands are 14 to 1 inch thick and discontinuous; neu-
tral; clear, wavy boundary.

B’2t—50 to 55 inches, yellowish-brown (10YR 5/4) heavy
loamy sand; common, fine, distinct, brownish-yellow
(10YR 6/8) and light-gray (10YR 6/1) mottles ; weak,
fine, subangular blocky structure; very friable; neu-
tral; clear, wavy boundary.

C—55 to 60 inches, mottled light-gray (10YR 6/1), brown
(10YR 5/3), and yellowish-brown (10YR 5/8) very
fine sand; single grain; loose; mildly alkaline.

The reaction throughout the solum, except for the B’2t
horizon, is slightly acid or neutral. The B’2t horizon is
neutral or mildly alkaline, The Ap horizon is very dark
grayish brown (10YR 38/2) or dark grayish brown (10YR
4/2). The depth to the first B’t band in the A’&B’ horizon
ranges from 18 to 30 inches. The B’t bands and the A’&B’
horizon range from 14 to 8 inches in thickness. The B’2t
horizon is loamy sand or sandy loam. The C horizon ranges
from sand to very fine sand.

Thetford soils are mapped in a complex with Minoa soils
and are similar to Wasepi soils. Thetford soils have a dom-
inantly coarser textured solum than Minoa and Wasepi soils.

Warners Series

The Warners series consists of very poorly drained,
nearly level soils that are'underlain with marl. These
soils occur in depressional areas within flood plains and
glacial drainageways and in slack water areas adjacent to
lakes. They formed in 12 inches or less of loam material
underlain by marl.

In a representative profile the surface layer is black
loam 12 inches thick. The underlying material is gray
marl that contains numerous shells.

Permeability is variable. The available water capacity
1s high, and fertility is low. Surface runoff is very slow
to ponded.

Warners soils are poorly suited to farming and as
woodland. They have severe limitations for most non-
farm uses. ’ “

Representative profile of Warners loam, in a pasture
field in NE1,SW1 sec. 28, T.4 N, R. 6 E.:

Ap—0 to 12 inches, black (10YR 2/1) ‘loam ; moderate, fine,
granular structure; friable; mildly alkaline.
IICg—I12 to 40 inches, gray (10YR 6/1) marl; massive;

friable; contains common shells and shell fragments ;
moderately alkaline, violently effervescent.

In many profiles the marl contains a high percentage of
mineral material, but in others it is 80 to 90 percent calcium
carbonate. :

Warners soils are similar to Bdwards soils. They are
shallower to marl than Edwards soils.

Warners loam (0 to 2 percent slopes) (Wc).—This soil is
in depressions on flood plains, lake plains, and glacial
drainageways.

Included with this soil in mapping are small areas that
have a muck surface layer. Also included are a few spots
of exposed marl.

Surface runoff is very slow to ponded, permeability is
variable, and the erosion hazard is moderate. The prin-
cipal concerns of management are wetness, low fertility,
and the generally poor physical and chemical properties
of the underlying marl. :

This soil is poorly suited as cropland and woodland.
Capability unit IVw-6 (M/mc); woodland suitability
group —wl.
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- Wasepi Series

The Wasepi series consists of somewhat poorly drained,
nearly level soils on outwash plains and valley trains.
These soils formed in loamy sands.

In a representative profile the surface layer is very
dark gray sandy loam 9 inches thick. The subsurface
layer is grayish-brown sandy loam that has yellowish-
brown mottles and is 5 inches thick. The upper part of
the subsoil is brown, firm sandy clay loam that has
brownish-yellow mottles and is 5 inches thick. The middle
gart is brown, firm loam that has brownish-yellow and

ark grayish-brown mottles and is 4 inches thick. The
lower part is dark grayish-brown, friable loamy sand
that has yellowish-brown mottles and is 4 inches thick.
The underlying material, at a depth of 27 inches, is gray
loamy sand grading to light-gray gravelly sand at a
depth of 34 inches. '

Permeability is moderately rapid. The available water
capacity is low, and fertility is medium. Surface runoff
is slow.

Wasepi soils are moderately well suited to farming
and as woodland. They have moderate to severe limita-
tions for many nonfarm uses.

Representative profile of Wasepi sandy loam, 0 to 2
percent slopes, in a cultivated field in NE14SE1j sec. 30,
T.1N,R.3 E.:

Ap—0 to 9 inches, very dark gray (10YR 3/1) sandy loam;
weak, fine, granular structure; friable; less than 10
percent coarse fragments; neutral; abrupt, smooth
boundary.

A2--9 to 14 inches, grayish-brown (10YR 5/2) sandy loam;
few, fine, distinct, yellowish-brown (10YR 5/6) mot-
tles; weak, fine, subangular blocky structure; friable;
common dark-brown (10YR 8/8) worm holes; less
than 10 percent coarse fragments; slightly acid; clear,
wavy boundary.

B21t—14 to 19 inches, brown (10YR 5/3) sandy clay loam;
common, medium, distinct, brownish-yellow (10YR
6/8) mottles; moderate, medium, subangular blocky
structure ; firm ; clay bridges connect sand grains; less
than 10 percent coarse fragments; neutral; clear,
wavy boundary.

B22t—19 to 23 inches, brown (10YR 5/3) loam; common,
medium, distinet, brownish-yellow (10YR 6/8) mottles
and common, fine, faint, dark grayish-brown (10YR
4/2) mottles; moderate, medium, subangular blocky
structure; firm; clay films on surfaces of peds; less
than 10 percent coarse fragments; neutral; abrupt,
irregular boundary.

B23g—23 to 27 inches, dark grayish-brown (10YR 4/2) loamy
sand; common, fine, distinct, yellowish-brown (10YR
5/4) mottles; weak, fine, subangular blocky structure;
friable; 10 percent coarse fragments; neutral; clear,
wavy boundary.

IIC1g—27 to 84 inches, gray (10YR 5/1) loamy sand; single
grain; loose; 10 percent coarse fragments; mildly
alkaline ; abrupt, wavy boundary.

IIC2g—34 to 60 inches, light-gray (10YR 7/1) gravelly sand;
single grain ; 80 percent codarse fragments ; mildly alka-
line, slightly effervescent.

The thickness of the solum generally is 21 to 40 inches.
The Ap horizon ranges from 8 to 10 inches in thickness. The
Ap horizon is very dark gray (10YR 3/1), very dark grayish
brown (10YR 38/2), or very dark brown (10YR 2/2). The
A2 horizon ranges from sand to sandy loam and is brown
(10YR 5/8), yellowish brown (10YR 5/4), or grayish brown
(10YR 5/2). The B21t and B22t horizons are sandy loam,
loam, or sandy clay loam. The B21t horizon is brown (10YR
5/8), yellowish brown (10YR 5/4, 5/6, or 5/8), dark grayish
brown (10YR 4/2), and dark gray (10YR 4/1). The B22t
horizon s grayish brown (10YR 5/2), dark brown (10YR

4/8), pale brown (10YR 6/8), brown (10YR 5/3), and yellow-
ish brown (10YR 5/6). The B23g horizon is loamy sand to
sandy loam.

In Livingston County, the first subhorizon of these soils
is less gray than is within the defined range for the series,
but this difference seems not to alter the usefulness and
behavior of the soils.

Wasepi soils are similar to Brady and Thetford soils. They
have a thinner sclum than Brady soils and a dominantly
finer textured solum than Thetford soils.

Wasepi sandy loam, 0 to 2 percent slopes (WeA).—This
soil is in long narrow strips surrounded by steeper, better
drained soils on outwash plains and valley trains. A few
areas have a loamy sand surface layer.

Included with this soil in mapping are a few small
areas of somewhat poorly drained Minoa soils that have
fine sand, silt, and silt loam underlying material. Also
included are small depressions in which there are finer
textured, very poorly drained Barry and poorly drained
Brookston soils.

Surface runoff is slow, permeability is moderately
rapid, and the erosion hazard is slight. The principal
‘concern of management is maintaining adequate drainage.

This soil is moderately well suited to crops and as
woodland. Capability unit ITw—>5 (4b) ; woodland suit-
ability group 3w2.

Washtenaw Series

The Washtenaw series consists of poorly drained,
nearly level soils in depressions on till plains and mor-
aines. These soils formed in loamy overwash deposits, 20
to 40 inches thick, over buried loamy soils.

In a representative profile the surface layer is dark-
gray silt loam 10 inches thick. The next layer, 12 inches
thick, is mainly mottled dark-gray and very dark gray,
firm silt loam, but the lower few inches is mottled, firm
light sandy clay loam. Below -this is 3 inches of very dark
brown and very dark gray clay loam, 25 inches of very
dark grayish-brown silt loam, and 10 inches of mottled
dark-gray, very dark gray, and olive-gray loam. Below
a depth of about 22 inches, the material is variable; it
depends on the kind of material that was there when the
upper material washed in.

Permeability is moderately slow. The available water
capacity and fertility are high. Surface runoff is very
slow to ponded.

If adequately drained, these soils are well suited to
farming. They are moderately well suited as woodland.
They have severe limitations for most nonfarm uses.

Representative profile of Washtenaw silt loam, in a
cultivated field in SEY,NE1NE1, sec. 1, T. 4 N,, R. 3
E.:

Ap—0 to 10 inches, dark-gray (10YR 4/1) silt loam; weak,
fine, subangular blocky structure; friable; few brown
(7.5YR 4/4) films on surface of peds; less than § per-
cent coarse fragments; strongly acid; clear, wavy
boundary.

Clg—10 to 19 inches, mottled dark-gray (10YR 4/1) and
very dark gray (10YR 3/1) heavy silt loam; weak,
thick, platy structure; firm ; less than 5 percent coarse
fragments ; medium acid ; clear, wavy boundary.

C2g—19 to 22 inches, mottled dark-gray (10YR 4/1) and
grayish-brown (10YR 5/2) light sandy clay loam;
weak, thick, platy structure; firm ; less than 5 percent
coarse fragments ; slightly acid ; clear, wavy boundary.

ITA1b—22 to 25 inches, mottled very dark brown (10YR 2/2)
and very dark gray (10YR 38/1) clay loam; weak,
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coarse, angular blocky structure; friable; dark-gray
(10YR 4/1) clay films on surface of peds and along
cracks and root channels; less than 5 percent coarse
fragments ; slightly acid; clear, wavy boundary.

I1B1gb—25 to 50 inches, very dark grayish-brown (10YR 3/2)
silt loam; few, fine, faint, dark-brown (10YR 4/3)
mottles; weak, medium, platy structure; firm; gray-
ish-brown (10YR 5/2) sand coatings, less than 34-inch
thick, along cracks; less than 5 percent coarse frag-
ments; slightly acid; clear, wavy boundary.

IIB2g—50 to 60 inches, mottled dark-gray (5Y 4/1), very
dark-gray (5Y 3/1), and olive-gray (5Y 4/2) loam;
weak, medium, platy structure; slightly sticky,
slightly plastic; less than 5 percent coarse fragments;
mildly alkaline.

The Ap horizon is dark gray (10YR 4/1) or gray (10YR
5/1). 'The C horizon ranges from sandy loam to silty clay
loam, The ITAlb and IIBlgb horizons range from loam to
silty clay loam.

Washtenaw soils are similar to Barry and Berville soils but
have a thicker solum than those soils.

Washtenaw silt loam (0 to 2 percent slopes) (Wh).—
This soil is in drainageways and in small enclosed de-
pressions on till plains and moraines. The areas are 1 to
5 acres in size. Slopes are nearly uniform.

Included with this soil in mapping are areas that have
a sandy loam, loam, silty clay ﬁ)am, or mucky surface
layer. Also included are small areas of Carlisle soils.

Surface runoff is very slow to ponded. Some areas are
ponded much of the year. Permeability is moderately
slow, and the erosion hazard is slight. The principal
concerns of management are maintaining adequate drain-
age and preventing ponding.

If adequately drained, this soil is well suited as crop-
land. It is moderately well suited as woodland. Capability
unit TIw—4 (L-2¢) ; woodland suitability group Sw3.

Use and Management of the Soils

This section gives an explanation of the nationwide
capability classification system used by the Soil Conser-
vation Service and discusses use and management of the
soils for crops. It also includes a table showing predicted
yields of the principal crops for most soils in the county
under two Jevels of management. In addition, this section

discusses use and management of the soils as woodland -

and for wildlife, engineering purposes, town and country
planning, and recreation.

Capability Groups of Soils

Capability grouping shows, in a general way, the suit-

ability of soils for most kinds of field crops. The soils
are grouped according to their limitations when used for
field crops, the risk of damage when they are so used,
~and the way they respond to treatment. The grouping
does not take into account major and generally expensive
landforming that would change slope, depth, or other
characteristics of the soils; does not take into consider-
ation possible but unlikely major reclamation projects;
and does not apply to rice, cranberries, horticultural
crops, or other crops requiring special ‘management.

Those familiar with the capability classification can
infer from it much about the behavior of soils when used
for other purposes, but this classification is not a substi-
tute for interpretations designed to show suitability and

limitations of groups of soils for range, for forest trees,
or engineering,

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

Capapinity Crasses, the broadest groups, are desig-
nated by Roman numerals I through VIIL. The numerals
indicate progressively greater limitations and narrower
choices for practical use, defined as follows:

Class I soils have few limitations that restrict their
use. (None in Livingston County)

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

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

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

Class V soils are not likely to erode but have other
limitations, impractical to remove, that limit
their use largely to pasture or range, woodland,
or wildlife habitat. :

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

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

Class VIII soils and landforms have limitations that
preclude their use for commercial plants and re-
strict their use to recreation, wildlife habitat,
or water supply or to esthetic purposes.

CAPABRILITY SUBCLASSES are soil groups within one class;
they are designated by adding a small letter, ¢, w, s, or ¢,
to the class numeral, for example, ITe. The letter ¢ shows
that the main limitation is risk of erosion unless close-
growing plant cover is maintained; w shows that water
in or on the soil interferes with plant growth or cultiva-
tion (in some soils the wetness can be partly corrected by
artificial drainage) ; s shows that the soil is limited mainly
because it is shallow, droughty, or stony; and ¢, used in
only some parts of the United States, shows that the chief
limitation is climate that is 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 w, s, and ¢,
because the soils in class V are subject to little or no
erosion, though they have other limitations that restrict
their use largely to pasture, range, woodland, wildlife
habitat, or recreation.

Caraprurry 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 have similar productivity .
and other responses to management. Thus, the capability
unit is a convenient grouping for making many state-
ments about management of soils. Capability units are
generally designated by adding an Arabic numeral to
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the subclass symbol, for example, ITe-2 or IIIe-6. Thus,
in one symbol, the Roman numeral designates the capa-
bility class, or degree of limitation; the small letter
indicates the subclass, or kind of limitation, as defined in
the foregoing paragraph; and the Arabic numeral speci-
fically identifies the capability unit within each subclass.

The capability classification of the soils in Livingston
County is given in the “Guide to Mapping Units” at the
end of this survey. For a complete explanation of the

SOIL

capability classification system, see” Agriculture Hand- *

book No. 210, Land-Capability Classification ().

In this survey, symbols made up of Arabic numerals
and small or capital letters follow ‘the symbols of each
capability unit. These symbols are in parentheses, and
they identify the management group or groups, all or
parts of which are represented by the soils in that capa-
bility unit. The management groups are part of a state-
wide system used in Michigan for making recommenda-
tions about applications of fertilizers, about drainage,
and about other practices. For an explanation of this
classification system, refer to “Fertilizer Recommenda-
tions for Vegetable and Field Crops in Michigan” (3).

Management by capability units*

In the following pages the capability units in Living-
ston” County are described and suggestions for the use
and management of the soils in each unit are given. The
Arabic numerals used in this survey are not consecutive,
because not all the capability units used in Michigan are
represented in Livingston County.

Certain practices basic to good soil management can
be mentioned before discussing the individual capability
units. An adequate supply of plant nutrients and organic
matter, a good root zone, and the proper balance of air
and water are necessary to grow crops efficiently. Man-
agement practices needed to improve yields include drain-
age, control of erosion, rotation of crops, use of suitable
crop varieties, and the adequate use of lime and fertilizer.
Lime and fertilizer should be applied according to soil
tests and the needs -of the crops. Special care should be
used where muck soils are fertilized. o

Many of the soils in Livingston County, such as Brooks-
ton, Conover, and Gilford soils, need artificial drainage.
Drainage of cropland improves the air-water relationship
in the root zone. Spring planting, spraying, and harvest-
ing are hampered and weed control is more difficult where
drainage is poor. Tile drains or surface drainageways, or
both, can be used to remove excess water, but they should
be properly designed. Suitable outlets are difficult to find
in some areas, particularly for Carlisle and Tawas soils.
Diversions may be used in some areas to carry surface
runoff away from wet areas. Good soil structure and an
ample supply of organic matter also benefit. soil drain-
age. The low-lying areas are subject to a shortened grow-
ings season because of frost in late spring and in early
fall.

The loss of surface soil through erosion reduces soil
productivity. This is common in steeper areas of Boyer,
Fox, and Miami soils. Erosion can generally be controlled
by reducing the rate and volume of runoff and by increas-

*RicHARD H. DRULLINGER, agronomist, Soil Conservation Serv-
ice, assisted in preparing this section.
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ing the rate-of water absorption by the soil. Surface
runoft is reduced by growing meadow crops, cover crops,
or green manure crops and by the proper use of crop
residue. Contour cultivation, stripcropping, grassed wa-
terways, minimum tillage, and the use of diversions and
terraces are other measures effective in controlling ero-
sion. Windbreaks help to control erosion on Carlisle,
Houghton, and other muck soils and on Metea, Oakville,
and other very sandy soils.

Practices that maintain and improve the organic-mat-
ter content and soil tilth include the growing of cover
crops, stubble mulching, minimum tillage, the growing
of green-manure crops, and the application of barnyard
manure. Fall plowing on nearly level, poorly drained, or
somewhat poorly drained soils, at the right moisture con-
tent, reduces damage to soil tilth and allows earlier till-
age of the soils during the following spring. Fall plow-
ing is beneficial for Brookston, Conover, and Pewamo
soils. Grazing loamy and clayey soils when they are wet
should be avoided because it results in compaction of the
soil and poor tilth. Good soil practices are needed most
if the rotation of crops is intensive or if the cultivation
is continuous. :

Additional help in managing the soils can be obtained
by consulting the local representative of the Soil Con-
servation Service, or the Cooperative Extension Service.

The names of the soil series represented are mentioned
in the description of each capability unit, but this does
not mean that all the soils of a given series appear in the
unit. To find the name of each soil and the capability unit
in which it has been grouped, refer to the “Guide to
Mapping Units” at the end of this survey. :

CAPABILITY UNIT Ile-2 (2.5a, 3a)

This unit consists of soils of the Conover, Hillsdale,
and Miami series. The Miami and Hillsdale soils are well
drained, and the Conover soil is somewhat poorly drained.
One of the Miami soils is the only nearly level soil in the
unit. The other soils-are gently sloping. The Miami and
Conover” soils have a moderately fine textured subsoil
underlain by medium-textured or moderately fine tex-
tured material. The Hillsdale soil has a moderately
coarse textured and moderately fine textured subsoil un- -
derlain by moderately coarse material.

Permeability is moderate in the Hillsdale and Miami
soils and moderately slow in the Conover soil. The avail-
able water capacity is moderate in the Hillsdale soil and
high in the Miami and Conover soils. Surface runoff is
slow. Fertility is medium to high. The major limitation
to the use of these soils as cropland is the risk of ero-
sion. The Conover soil has the additional limitations of
wetness and poor soil tilth. The major concerns of man-
agement are controlling erosion and, for the Conover
soil, providing adequate drainage and maintaining fa-
vorable tilth.

These soils are well suited to crops. Corn, wheat, soy-
beans, and some fruits are the main crops (fig. 5).

Random tile drainage is needed in areas of the Conover
soil. In addition, some areas of the soils in this unit need
surface drains to remove excess water in seep areas, drain-
ageways, and wet depressions (fig. 6). Diversions on these
soils will intercept runoff water and protect the lower
lying soils from ponding.
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Figure 5—Preparing cropland for corn to_be planted on a Miami
loam in the foreground and on a Conover loam in the background.

Figure 6.—Corn is the major crop grown in the county. This corn

is on Miami-Conover loams, 2 to 6 percent slopes. Included is a

small low area of poorly drained Brookston loam, on which the
corn has not grown.

CAPABILITY UNIT Ile-3 (2.5a, 3a, 3/2a)

This unit consists of soils of the Fox, Hillsdale, Miami,
and Owosso series. These are well-drained, gently sloping
soils. The Fox soil has a moderately fine textured sybsoil
that is underlain with coarse-textured material. The Hills-
dale soil has a moderately coarse textured and moderately
fine textured subsoil underlain with moderately coarse
textured material. The Miami soil has a moderately fine
textured subsoil underlain with medium-textured ma-
terial. The Owosso soil is moderately coarse textured in
the upper part of the subsoil and is moderately fine tex-
tured in the lower part. This is underlain by medium-tex-
tured material, :

Permeability is moderate in the Fox, Hillsdale, and
Miami soils. Permeability isTnoderately rapid in the up-
per layers of the Owosso soil and is moderately slow in
the lower layers. The available water capacity is mod-
erate in the Fox, Hillsdale, and Owosso soils and is high

in the Miami soil. Surface runoff is slow. Natural fertility
is medium in the Fox, Hillsdale, and Owosso soils and
is~high in the Miami soil. The major limitations to the
use of these soils as cropland are susceptibility to erosion
and, for the Fox, Hillsdale, and Owosso soils, moderate
droughtiness. The major concerns of management are
controlling erosion and improving and maintaining the
organic-matter content and fertility.

These soils are well suited to crops. Corn, wheat, hay,
and some fruit are the main crops.

Most of these soils can be tilled easily over a wide range
of moisture content without clodding. The soils can be
cropped intensively if fertility is maintained and erosion
is controlled. Many areas do not have the long, continu-
ous slopes that are necessary for contour farming and
terracing. In these areas erosion must be controlled by
growing cover crops and by minimum tillage.

CAPABILITY -UNIT IIw-2 (1.5¢)

Pewamo clay loam, the only soil in this unit, is poorly
drained and nearly level. In some areas it occupies depres-
sions or drainageways. This soil has a moderately fine
textured subsoil and underlying material.

Permeability of this soil is moderately slow. The avail-
able water capacity is high. Runoff is slow to ponded.
The natural fertility is high. The major limitations to
the use of this soil are wetness and poor tilth. The major
concerns of management are establishing drainage and
improving and maintaining soil tilth.

If adequately drained, this soil is well suited to crops.
Corn and hay are the main crops grown.

-This soil 1s difficult to till because it can be tilled only
within a limited range of moisture content. If the soil is
cultivated when it is wet, it puddles, loses its granular
structure, and becomes cloddy and hard as it dries. Arti-
ficial drainage is beneficial to most crops. Both surface
and subsurface drainage are important. Ponding occurs
on this soil in spring and after periods of heavy rainfall.
Land smoothing and drainage field ditches are used for
surface drainage, and tiling and open ditches provide
subsurface drainage.

CAPABILITY UNIT IIw-4 (2.5a, 2.5b, 2.5¢c, 1~2c)

This unit consists of soils of the Brookston, Colwood,
Conover, Miami, and Washtenaw series. The Miami soils
are wéll drained, the Conover soils are somewhat poorly
drained, and the Brookston, Colwood, and Washtenaw
soils are poorly drained. In some areas the Brookston
soil occurs in depressions and in drainageways, as does
the Washtenaw soil. Most of the soils have a moderately
fine textured subsoil underlain by medium-textured or
moderately fine textured material.

Soils in this unit are moderately slowly or moderately
permeable. The available water capacity 1s high. Surface
runoff is slow to ponded. Natural fertility is high. The
major limitations to the use of these soils are poor tilth,
as well as wetness in the Brookston, Conover, and Wash-
tenaw soils. The major concerns of management are estab-
lishing drainage and maintaining favorable tilth. The
Washtenaw soil is subject to ponding, particularly in the
spring. _

These soils are well suited to crops if the Brookston,
Conover, and Washtenaw soils are drained. Corn, wheat,
and hay are the main crops.
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If most of these soils are tilled when wet, they com-
pact and lose their granular structure and dry out cloddy
and hard. Artificial drainage is needed for the best
growth of crops. Both surface and subsurface drainage
are needed in most areas. Water ponds in some areas in
spring and after periods of heavy rainfall. The Colwood
soil is unstable when wet. Tile lines can most readily be
installed in this soil during dry periods. Special covering
material over the tile lines is necessary to prevent silty
material from filling the drains.

CAPABILITY UNIT Ilw-5 (2.5b)

The only soil in this unit is Conover loam, 2 to 6 per-
cent slopes. This soil has 2 moderately fine textured sub-
soil underlain by medium-textured or moderately fine
textured material.

This soil is moderately slowly permeable. The avail-
able water capacity is high. Surface runoff is slow, and
natural fertility is high. The major limitations to the use
of this soil are wetness and poor soil tilth. Because of
the gentle slopes, there is a slight hazard of erosion. The
‘major concerns of management are establishing drainage
and maintaining good tilth.

If drained, this soil is well suited to crops. Corn, wheat,
and hay are the main crops.

If tilled when wet, this soil compacts and-becomes
cloddy as it dries. Unless drained, the soil has a seasonal
high water table that is near the surface in spring. Ran-
dom tile and surface drains help to remove excess water
in undulating areas.

CAPABILITY UNIT Ilw=6 (3b, 3¢)

This unit consists of soils of the Barry, Locke, and
Sebewa, series. The Locke soil is somewhat poorly drained,
the Sebewa soil is poorly drained, and the Barry soil is
" very poorly drained. The Locke soil is nearly level to
gently sloping, and the others are nearly level.. These
soils have a moderately coarse textured to moderately
fine textured subsoil underlain by moderately coarse tex-
tured or coarse textured material.

Permeability of these soils is moderate. The available
water capacity is moderate. Surface runoff is slow or very
slow, and water ponds in depressional areas. The soils
have medium to high natural fertility. Excessive wet-
ness is the major limitation to the use of these soils. The
major concerns of management are establishing drain-
age and maintaining fertility.

If adequately drained, these soils are well suited to
crops. Corn, soybeans, and hay are the main crops.

Installing tile drains is difficult in some areas because
sandy material caves into the trenches. Tile lines can
best be installed during dry periods. Special covering
material over the lines and care in backfilling are neces-
sary to prevent sandy material from flowing into and
plugging tile drains.

CAPABILITY UNIT IIw-8 (8/2b, 3/2¢)

This unit consists of soils of the Berville, Breckenridge,
and Metamora series. The poorly drained Breckenridge
and the very poorly drained Berville soils are nearly level.
The Metamora soil is somewhat poorly drained and is
nearly level to gently sloping. The soils in this unit have
a moderately coarse textured or moderately fine textured

subsoil underlain mostly by medium-textured and mod-
erately fine textured material.

These soils are moderately slowly to moderately rapidly
permeable. The available water capacity is moderate in
the Metamora and Breckenridge soils and high in the
Berville soil. Surface runoff is slow or very slow. Natural
fertility is medium in the Breckenridge and Metamora
soils and high in the Berville soil. Wetness is the major
limitation to the use of these soils. The hazard of water
erosion is slight in gently sloping areas of the Metamora
soil. The major concerns of management are establishing
drainage and maintaining fertility.

These soils are well suited to crops. Corn, wheat, oats,
and hay are the main crops.

Unless drained, these soils have a seasonal high water
table that is near the surface in spring and during pro-
longed wet periods. Random tile and surface drains re-
move the excess water in undulating areas. Tile lines are
most easily installed during dry periods.

CAPABILITY UNIT Ilw-10 (M/3¢)

Only Linwood muck is in _this unit. This soil occupies
level or depressional areas. It consists of 12 to 40 inches
of organic material underlain by layers of coarse-tex-
tured to medium-textured mineral material.

Permeability is moderately rapid in the organic ma-
terial and moderately slow in the underlying mineral
material. The available water capacity is very high. Sur-
face runoff is very slow or ponded. The natural fertility
is low. The major limitations to the use of this soil are
excess wetness, low fertility, and susceptibility to soil -
blowing. The major concerns of management are estab-
lishing adequate drainage, improving fertility, and pro-
viding protection from soil blowing.

Much of this soil is not drained and is in native grasses,
brush, and trees. If adequately drained, the soil is well
suited to crops. Corn, vegetables, sod, and hay are the
main crops.

Artificial drainage is needed before this soil can be cul-
tivated intensively. The depth and spacing of the lines
depend on the thickness of the organic material. Manage-

ing the level of the water table controls droughtiness, de-

creases subsidence, and reduces the hazard of soil blow-
ing. Ditchbanks are unstable in this soil.

CAPABILITY UNIT Ils-2 (2.5s, 3a, 3/2a)

This unit consists of soils of the Fox, Miami, and
Owosso series. These soils are well drained and nearl
level. The Fox soil has a moderately fine textured subsoil
underlain by coarse-textured material. The Miami soil
has a moderately fine textured subsoil, and the Owosso
soil has a moderately coarse textured and moderately fine
textured subsoil. Both are underlain by medium-textured
material.

The Fox and Miami soils are moderately permeable.
The Owosso soil is moderately rapidly permeable in the
upper layers and moderately slowly permeable in the
lower layers. The available water capacity is moderate
in the Fox and Owosso soils and high in the Miami soil.
Surface runoff is slow. Natural fertility is medium in the
Fox and Owosso soils and high in the Miami soil. The
major limitations ‘to the use of these soils are slight
droughtiness and a slight hazard of soil blowing. The
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major concerns of management are conserving moisture
and maintaining fertility and the organic-matter content.

These soils are well suited to crops. Corn, wheat, oats,
amil hay are the main crops. Some fruit is grown on these
soils.

CAPABILITY UNIT Ille-5 (2.58, 3a)

This unit consists of soils of the Hillsdale and Miami
series, These soils are well drained and strongly sloping.
The Hillsdale soil has a moderately coarse textured and
moderately fine textured subsoil and is underlain with
moderately coarse textured material. The Miami soils
have a moderately fine textured subsoil underlain by med-
ium-textured material. ,

Permeability is moderate. The available water capacity
is moderate in the Hillsdale soil and high in the Miami
soils. Surface runoff is medium. Natural fertility is med-
ium in the Hillsdale soil and high in the Miami soils.
The major limitation to the use of these soils is suscepti-
bility to erosion. The major concerns of management are
controlling erosion and maintaining fertility and the
organic-matter content.

These soils are moderately well suited to crops. Corn,.

wheat, oats, and hay are the main crops. Some fruit also
is grown.

CAPABILITY UNIT Ile-6 (2.5a, 3a, 3/2a) _

This unit consists of soils of the Fox, Hillsdale, Miami,
and Owosso series. These soils are well drained and
strongly sloping. The Fox and Miami soils have a mod-

erately fine textured subsoil. The Hillsdale and Owosso -

soils have a moderately coarse textured or moderately fine
textured subsoil. The Fox soil is underlain by coarse
textured material, the Hillsdale soils by moderately coarse
textured material, and the Miami and Owosso soils by
medium-textured material.

Permeability is moderate in the Fox, Hillsdale, and
Miami soils. The Owosso soil is.moderately rapidly per-
meable in the upper layers and moderately slowly perme-
able in the lower layers. The available water capacity is
high in the Miami soil and moderate in the Fox, Hills-
dale, and Owosso soils. Surface runoff is medium. Natural
fertility is medium in the Fox, Hillsdale, and Owosso
soils and high in the Miami soil. The major limitations
to the use of these soils are susceptibility to erosion and
droughtiness during the growing season. The major con-
cerns of management are controlling erosion and conserv-
Ing moisture,

- These soils are moderately well suited to crops. Corn,
wheat, oats, and hay are the main crops. Some fruit also
is grown.

CAPABILITY UNIT Ille-9 (3a, 4a, 4/2a, 5a)

This unit consists of soils of the Arkport, Boyer, Fox,
Metea, Oakville, Oshtemo, and Spinks series. These soils
are well drained and strongly sloping. These soils have
a coarse-textured to moderately fine textured subsoil.
Their underlying material is mostly coarse textured, ex-
cept for the Arkport and Metea soils, which have moder-
ately coarse textured or medium-textured underlying
material.

Permeability of these soils ranges from moderate to
rapid. The aveilable water capacity is low or moderate.
Surface runoff is medium. Natural fertility is medium or

low. The major limitations to the use of these soils are
their susceptibility to erosion and their droughtiness.
The Qakville and Spinks soils are more droughty than
the other soils in the unit. The major concerns of manage-
ment are controlling erosion, conserving moisture, and
maintaining the organic-matter content and fertility.

The Oakville and Spinks soils are poorly suited to
crops, but the other soils are moderately well suited. Corn,
wheat, oats, and hay are the main crops.

CAPABILITY UNIT IIIw-5 (3b, 3¢, 4b, 4c)

This unit consists of soils of the Brady, Gilford, Lam-
son, Minoa, Thetford, and Wasepi series. The Minoa and
Thetford soils are gently sloping; the other soils are
nearly level. The Gilford soil is very poorly drained, the
Tamson soil is poorly drained, and the other soils are
somewhat poorly drained. The soils in this unit have a
subsoil that ranges from coarse to moderately fine in
texture. Most are underlain by coarse-textured material,
but the Lamson and Minoa soils are underlain by layers
of coarse-textured and moderately fine textured material.

- Permeability is moderate or moderately rapid. The
available water capacity is moderate in Lamson and
Minoa soils and low in the other soils. Surface runoff is
slow. Natural fertility is low in the Thetford soil and
medium in all the other soils,

If adequately drained, most of these soils are moder-
ately well suited to crops. Corn and hay are the main crops.

The major limitation to the use of these soils is excess
water or, if the soils are drained, droughtiness. The

-principal ‘management needs are establishing adequate

drainage, conserving moisture, and maintaining fertility.

On these soils, artificial drainage is beneficial to most
crops. Both surface and subsurface drainage are import-
ant. In many places tile lines require special bindin
and careful backfilling to prevent sandy or silty materia,
from flowing into and filling the drain. Tile drains and
ditches in Lamson and Minoa soils should be installed
during dry periods, because those soils are unstable when
wet. CAPABILITY UNIT IIw-15 (Mc)

This unit consists of soils of the Carlisle, Houghton,
and Rifle series. These soils are very poorly drained and
nearly level. They consist of organic material more than
40 inches thick.

Permeability is moderately rapid. The available water
capacity is very high. Surface runoff is very slow or
ponded. Natural fertility is low. The major limitations

“to the use of these soils are wetness, low fertility, the

frost hazard, and the hazard of soil blowing. The major
concerns of management are establishing adequate drain-
age, maintaining adequate fertilization, and controlling
soil blowing.

If drained, these soils are moderately well suited to
crops. The Rifle soils are acid and require liming for the
production of most crops. Corn, sugar beets, vegetable
crops, and sod are the main crops.

Artificial drainage and control of the water table are
necessary if these soils are to be used as cropland. The
water level can be controlled in most areas with the use
of dams, dikes, subirrigation through tile lines, pumps,
irrigation wells, and tile and open ditch drainage. A high
water table is more easily tolerated in areas used for
grassland farming than in areas used for specialty crops.
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Tile drainage can be difficult to install in the organic
materials because these materials do not provide a stable
foundation. Ditchbanks in these soils cave in readily, and
frequent maintenance is required.

CAPABILITY UNIT IlIs-3 (3a, 4a, 4/2a, 5a)

This unit consists of soils of the Arkport, Boyer, Bron-
son, Metea, Oakville, Oshtemo, Ottokee, and Spinks series.
The Qakville and Spinks soils are nearly level or gently
sloping; the rest of the soils are nearly level. All the
soils are well drained or moderately well drained. They
have a coarse-textured to moderately fine textured sub-
soil. Their underlying materials are mostly coarse tex-
tured, but the Arkport and Metea soils, as well as one of
the Boyer soils, have moderately coarse textured or me-
dium-textured underlying material.

Permeability of the solls in this unit ranges from mod-
erate to rapid. The available water capacity is low or
moderate. Surface runoff is slow. Natural fertility is
medium or low. The major limitations to the use of these
soils are droughtiness, the hazard of soil blowing, and
the difficulty of maintaining fertility and the organic-
matter content. The Qakville and Spinks soils are more
droughtly than the other soils. The major concerns of
management are conserving moisture, controlling soil
blowing, and maintaining adequate organic matter and
fertility.

These soils are moderately well suited to crops, except
for the Qakville and Spinks soils, which are poorly suited.
Corn, wheat, oats, and hay are the main crops.

CAPABILITY UNIT IIls—4 (3a, 4a, 4/2a, 5a)

This unit consists of soils of the Arkport, Boyer, Fox,
Metea, Oshtemo, and Ottokee series. These soils are well
drained and moderately well drained and are gently
sloping. They have a coarse-textured to moderately fine
textured subsoil. Their underlying materials are mostly
coarse textured, but the Arkport and Metea soils, as well
as one of the Boyer soils, have moderately coarse textured
or medium-textured underlying material.

Permeability of the soils in this unit ranges from mod-
erate to rapid. The available water capacity is moderate
or low. Surface runoff is slow. Natural fertility is me-
dium or low. The major limitations to the use of these
soils are droughtiness, the erosion hazard, and the diffi-
culty in maintaining organic matter and fertility. The
major concerns of management are conserving moisture,
controlling erosion, and maintaining adequate organic
matter and fertility.

These soils are moderately well suited to crops, except
for the Fox soil, which is well suited. Corn, wheat, oats,
and hay are the main crops. Crops that resist drought
and mature early in the growing season are suited to
these soils.

CAPABILITY UNIT IVe—4 (2.5a, 3a, 3/2a)

This unit consists of soils of the Hillsdale, Miami, and
Owosso series. These soils are well drained and hilly.
The Hillsdale soil has a moderately coarse textured and
moderately fine textured subsoil underlain by moderately
coarse textured material. The Miami soils have a moder-
ately fine textured subsoil underlain by medium-textured
material. The Owosso soil is moderately coarse textured
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in the upper part of the subsoil and moderately fine tex-
tured in the lower part. It is underlain by medium-tex-
tured material.

Permeability is moderate in the Hillsdale and Miami
soils. It is moderately rapid in the upper layers of the
Owosso soil and moderately slow in the lower layers.
The available water capacity is moderate in the Hillsdale
and Owosso soils and high in the Miami soil. Surface
runoff is rapid. Natural fertility is medium in the Hills-
dale and ‘Owosso soils and high in the Miami soils. The
major limitation to the use of these soils is the hazard
of water erosion. There is a moderate limitation to the
use of equipment because of slope. The major concern of
management is controlling erosion.

Most areas of these soils are either idle, in pasture, or
in woodland. The soils are poorly suited to row crops.
They are moderately well suited to small grains and are
well suited to the production of hay crops. Oats and hay
are the main crops.

CAPABILITY UNIT IVe-9 (3a, 4a, 5a)

This unit consists of soils of the Boyer, Fox, Oakville,
Oshtemo, and Spinks series. These soils are well drained
and hilly. The subsoil of these soils ranges from coarse
textured to moderately fine textured and 1s underlain by
coarse-textured material.

Permeability of these soils is moderate to rapid. The
available water capacity is moderate in the Fox soil and
low in the other soils. Surface runoff is medium to rapid.
Natural fertility is medium in the Fox soil and low in the
other soils. The major-limitations to the use of these soils
are the erosion hazard, droughtiness, and the difficulty of
maintaining organic matter and fertility. There is a mod-
erate limitation to the use of equipment because of steep
slopes. The major concerns of management are controlling
erosion, conserving moisture, and maintaining organic
matter and fertility. :

Most areas of these soils are idle, in pasture, or in
woodland. These soils are poorly suited to cultivated
crops. They are moderately well suited to small grains
and hay crops. Oats and hay are the main crops.

CAPABILITY UNIT IVw-5 (M/4c)

The only soil in this unit is Tawas muck. This soil is
very poorly drained and nearly level. It consists of 12 to
40 inches of organic material underlain by coarse-tex-
tured material.

Permeability is moderately rapid. The available water
capacity is moderate. Surface runoff is very slow or
ponded. Natural fertility is low. The major limitations to
the use of this soil are excess wetness, susceptibility to soil
blowing, low fertility, and in some areas; a frost hazard.
The major concerns of management are establishing ade-
qllmte drainage, improving fertility, and controlling soil
blowing. :

Muc}% of this soil is not drained and is in native grasses,
brush, and trees. In some places the soil is used for sugar
beets. It is poorly suited to crops. '

Artificial drainage is necessary before this soil is culti-
vated. The depth and spacing of tile depend on the thick-
ness of the organic material. Tile and open-ditch drainage
are difficult in many areas because the unstable organic
material and sands do not provide suitable foundations
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for tile lines or stable side slopes for open ditches. Man-
aging the level of the water table by use of tile and open-
ditch drainage, pumps, and irrigation controls droughti-
ness, decreases subsidence, and rednces soil blowing.

CAPABILITY UNIT IVw-6 (M/mc)

In this unit are soils of the Edwards and Warners

series. These soils are very poorly drained and nearly
level. The Edwards soil consists of 12 to 40 inches of
organic material over marl. The Warners soil consists of
12 inches or less of mineral material over marl.

Permeability is variable. The available water capacity
is high. Surface runoff isvery slow to ponded. Natural
fertility is low. The major limitations to the uge of these
soils are wetness, low natural fertility, and the undesir-
able physical and chemical properties of the underlying
marl. The major concerns of management are establish-
ing adequate drainage, improving fertility, and control-
ling soil blowing.

These soils are poorly suited to crops. Some areas of
the Edwards soil are used for vegetable crops and sod.

Artificial drainage is needed before these soils can be
cultivated. Careful investigation is necessary before the
soils are drained because of differences in the stability
and depth of the underlying marl. Areas in which marl
is at shallow depths should generally be left in perma-
nent vegetation. In the areas where the organic material
is more than 18 inches thick, vegetable crops and sod may
be grown. The presence of marl causes some deficiencies
in major and minor nutrients. Because of the lack of sta-
bility in these soils, ditchbanks need frequent maintenance.

CAPABILITY UNIT IVs—4 (5a, 5/2a)

This unit consists of Oakville fine sand, 0 to 6 percent
slopes, and Oakville fine sand, loamy substratum, 0 to 6
percent slopes. These soils are well drained and are coarse
textured throughout, except that Oakville fine sand
loamy substratum, 0 to 6 percent slopes, is underlain by
medium-textured material at a depth of 40 to 66 inches.

Permeability is rapid. The available water capacity is
low. Surface runoff is slow. Natural fertility is low. The
major limitations to the use of these soils are droughti-
ness, low fertility, and susceptibility to soil blowing. The
major concerns of management are conserving moisture,
improving fertility, and controlling soil blowing.

Most_areas of these soils are idle or in native grasses
or brush. The soils are poorly suited to crops. Oats, hay,
and fruit are the main crops grown.

Frequent additions of crop residues, manure, and green
manure are helpful in conserving soil moisture and main-
taining the organic-matter content. Minimum tillage and
tillage that keeps crop residues or green manure at or
near the surface also help to conserve moisture, limit soil
blowing, and maintain the organic-matter content.

CAPABILITY UNIT Vw-1 (L-2c)

Only Alluvial land is in this unit. This land type is
nearly level or depressional. It is generally somewhat
poorly drained to very poorly drained but ranges to well
drained in some areas. Alluvial land is adjacent to strems
and periodically is flooded, especially in spring and after
periods of heavy rainfall. It ranges from moderately
coarse to moderately fine in texture.

Permeability ranges from rapid to moderately slow.
The available water capacity ranges from moderate to
low. Surface runoff is very slow or ponded. Natural fer-
tility ranges from medium to high. The major limita-
tions to the use of this land type are wetness in many
areas, the hazard of flooding, and the small size and isola-
tion of the areas. It is difficult to reach many areas with
farm machinery because of meandering streams, old ox-
bows, and adjacent steep slopes. The major concerns of
management are establishing adequate drainage, protect-
ing the land from flooding, and improving accessibility.

ost areas of Alluvial land are in native grasses,
brush, or woodland. Some small areas are used for pas-
ture. The land is poorly suited to crops.

. Care is needed to prevent overgrazing, to keep from
compacting the surface layer, and to prevent streambank
erosion.

CAPABILITY UNIT VIe-2 (2.5a, 38, 4a, 5a)

This unit consists of soils of the Boyer, Fox, Hillsdale,
Miami, Oakville, Oshtemo, and Spinks series. These soils
are well drained and steep. They have a coarse-textured
to moderately fine textured subsoil. The Miami soil is
underlain by medium-textured material, the Hillsdale
soil by moderately coarse textured material, and the other
soils by coarse textured material.

Permeability of these soils ranges from moderate to
rapid. The available water capacity ranges from low to
high: Surface runoff is medium or rapid. Natural fer-
tility ranges from low to high. The major limitations to
the use of these soils are the erosion hazard and steep
slopes. The major concern of management is controlling
erosion.

Most areas of these soils have been cultivated but are
now idle or in woodland. The soils are not suited to row
crops or small grains but are moderately suited to hay
and pasture.

Vegetative cover should be maintained on these soils
at all times to control erosion.

CAPABILITY UNIT VIle-2 (2.5, 3a, 4a, 5a)

This unit consists of soils of the Boyer, Fox, Miami,
Oakville, Oshtemo, and Spinks series. These soils are
well drained and very steep. They have a coarse-textured
to moderately fine textured subsoil. The Miami soil is
underlain by medium-textured material, and the other
soils by coarse-textured material.

Permeability of these soils ranges from moderate to
rapid. The available water capacity ranges from high to
low. Surface runoff is medium or rapid. Natural fertility
ranges from low to high. The major limitations to the
use of these soils are the severe hazard of erosion and
the very steep slopes. The major concern of management
is controlling erosion.

Most areas of these soils are in woodland. A few areas
were once cleared for farming but now are idle and
growing up to grass and brush. The soils are not suited
to crops and are only poorly suited as pasture.

The severe risk of erosion on these soils can be reduced
by maintaining a protective cover of grass or trees at all
times, by proper seeding or planting, and by regulated
mowing and grazing.
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CAPABILITY UNIT VIls-1

This unit consists of Borrow pits, Gravel pits, Lake
beaches, and Made land. These are miscellaneous land
types that are not suitable for farming. :

Borrow pits and Gravel pits are areas from which soil
material has been removed and used as fill material or
sand and gravel. Some of these pits contain water and
have some potential for recreational purposes or as a
limited source of water. Lake beaches are very low in
fertility, very droughty, and highly erodible. Their po-
tential use is for recreational and esthetic purposes. Made
land consists of areas that have been covered with fill
material of variable composition or areas in which the
soil profile has been destroyed. Most areas of Made land
are used for commercial or residential purposes.

Predicted Yields

The soils of Livingston County vary considerably in
productivity. Some consistently produce higher yields of
cultivated crops, but others are better suited to less inten-
sive uses because of soil limitations or the erosion hazard.

Predictions of average acre yields of the principal crops
grown on most soils in the county are given in table 2.
The following mapping units are not suited to crops,
pasture, or hay and are not listed in table 2: Alluvial
land; Borrow pits; Boyer-Oshtemo loamy sands, 25 to
35 percent slopes; Edwards muck; Gravel pits; Hough-
ton muck; Lake beaches; Made land; Miami loam, 25 to
35 percent slopes; Spinks-Oakville loamy sands, 25 to 35
percent slopes; Tawas muck; and Washtenaw silt loam.

The yields listed in table 2 are obtained under two
levels of management—prevailing management and im-
proved management. Tn columns A are the averages of
recorded yields of crops grown under prevailing, or
common, management. At this level of management, some
legume-grass is grown in the crop rotations. Generally,
little consideration is given to the suitability of the ro-
tation for the soil. Barnyard manure that is produced
is returned to the soil. Lime is applied but commonly
in insufficient amounts and not according to the results
of soil tests. Some fertilizer is applied. Poorly drained
areas are worked while wet, and in many places only a
partial crop is harvested because of excess water. Ero-
sion control and proper soil management are not used to
the fullest advantage.

In columns B are the averages for crops grown under
improved management. The level of management in-
cludes most of the following practices: the crop rota-
tion is adapted to the soil and has the proper propor-
tion of row crops to legume-grass crops. The rotation is
supplemented by the conservation measures needed to
control soil blowing and water erosion. Among these
measures are contour tillage, stripcropping, minimum
tillage, and return of crop residues to the soil. The quan-
tity of lime applied is determined by soil tests. Fertilizer
application is also determined by soil tests and is based
on the amounts and kinds of plant food needed by the
crop. Where needed, an adequate system of artificial
drainage is installed. Improved varieties of plants and
seeds of high quality are used. Weeds, diseases and in-
sects are controlled. Suitable methods and proper timing
of tillage and harvesting are used. Cover crops, crop
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residues, and manure are returned to improve soil struc-
ture, supply organic matter, and control erosion.

The crop yields listed in table 2 are those that are
expected over a period of several years under the two
defined levels of management. The ylelds under improved
management, are not presumed to be the maximum ob-
tainable. Potential yields per acre are somewhat higher,
especially if there is favorable combination of soil, plant,
and weather conditions. Irrigation is not considered a
part of improved management, because this practice is
limited mainly to the production of truck and fruit
crops.

These yields are useful in showing the relative pro-
ductivity of the soils in Livingston County. The actual
figures are likely to become outdated with the passing
of time, but they serve as a guide to the relationship
of the soils to each other.

Woodland ®

This section describes the original and present wood-
land in Livingston County. It also defines woodland suit-
ability groups and explains the system of grouping used
by the Soil Conservation Service. In the discussions of
each group, the soils in the group are described and
potential productivity-of specified trees is given. Hazards
to woodland management are rated. In addition, trees to
favor in existing stands and those preferred in planting
are named.

Original and present woodland

Livingston County originally was covered almost en-
tirely by forest. Mixed hardwoods grew on the uplands,
and ‘swamp hardwoods and conifers on the lowlands. In
a few areas in the northern part of the county, white
pine grew on well-drained, sandy soils.

Nearly all of the original forest in the county has been
cut. In wooded areas the well-drained, sandy soils are
covered by, second-growth mixed hardwoods. Wooded
areas of the better drained, medium-textured to fine-tex-
tured soils are mainly covered by stands of oak and
hickory and by sugar maple, ash, cherry, beech, bass-
wood, and elmn.

The vegetation on the timbered, poorly drained mineral
soils is now mainly elm and red maple. Aspen, white-
cedar, tamarack, elm, and red maple are the dominant
trees on timbered organic soils. About 26 percent of the
county is now woodland.

Woodland suitability groups

The soils of Livingston County have been placed in 11
woodland suitability groups to assist owners in planning
the use of their soils for wood crops. Because the wood-
land groups are established on a statewide basis, not all
groups are present or described in Livingston County.
Miscellaneous land type units (Alluvial land, Borrow
pits, Gravel pits, Lake beaches, and Made land) are not
placed in a woodland suitability group. Management. of
these areas requires specific recommendations from local
soil conservationists or forestry technicians.

3By Jacques J. PINKARD, woodland conservationist, Soil Con-
servation Service.



TABLE 2.—Predicted average yields per acre of crops under two levels of management

[Yields in columns A are those expected under common management
Dashes indicate that the soil is not suite
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; those in columns B are those expected under improved management,.
d to the crop or that the crop ordinarily is not grown}

Soil

Arkport fine sandy loam, 0 to 2 percent slopes__.
Arkport fine sandy loam, 2 to 6 percent slopes...
Arkport fine sandy loam, 6 to 12 percent slopes.
Barry sandy loam
Berville loam.______________________ " 7"""
Boyer loamy sand, 0 to 2 percent slopes_ ___..__
Boyer loamy sand, 2 to 6 percent slopes.______.
Boyer loamy sand, 6 to 12 percent slopes_ ______
Boyer loamy sand, silty substratum, 0 to 2
percent slopes.____________________________
Boyer loamy sand, silty substratum, 2 to 6
percent slopes_ ______________________._____
Boyer-Oshtemo loamy sands, 0 to 2 percent

[k~

slopes_ ___________ ... ______
Brady loamy sand, 0 to 2 percent slopes
Breckenridge loamy sand_____________________
Bronson loamy sand, 0 to 2 percent slopes______
Brookston loam
Carlisle muck_ - __.______________________ """
Colwood fine sandy loam_____________________
Conover loam, 0 to 2 percent slopes____________
Conover loam, 2 to 6 percent slopes_-...____.__
Conover-Miami loams, 0 to 2 percent slopes__.__
Fox sandy loam, 0 to 2 percent slopes_________.
Fox sandy loam, 2 to 6 percent slopes____.......
Fox sandy loam, 6 to 12 percent slopes_______.__
Fox-Boyer complex, 2 to 6 percent slopes.___._.
Fox-Boyer complex, 6 to 12 percent slopes___.__
Fox-Boyer complex, 12 to 18 percent slopes_____
" Fox-Boyer complex, 18 to 25 percent slopes
Gilford sandy loam________________________°T
Hillsdale loamy sand, 2 to 6 percent slopes______
Hillsdale loamy sand, 6 to 12 percent slopes..__.
Hillsdale sandy loam, 2 to 6 percent slopes__._...
Hillsdale sandy loam, 6 to 12 percent slopes_____
Hillsdale sandy loam, 12 to 18 percent slopes_._._
H illsdale sandy loam, 18 to 25 percent slopes_.___
Hillsdale-Miami loams, 2 to 6 percent slopes_ ...
Hillsdale-Miami loams, 6 to 12 percent slopes. _ _
Lamson fine sandy loam
Linwood muck__"______________ T """
Locke sandy loam, 0 to 4 percent slopes_______._
Metamo ra sandy loam, 0 to 4 percent slopes__ __
Metea loamy sand, 0 to 2 percent slopes
Metea loamy sand, 2 to 6 percent slopes___.____
Metea loamy sand, 6 to 12 percent slopes
Miami loam, 0 to 2 percent slopes___._________
Miami loam, 2 to 6 percent slopes. __.__.._.__.
Miami loam, 6 to 12 percent slopes_._____._._.
Miami loam, 12 to 18 percent slopes
Miami loam, 18 to 25 percent slopes______.____.
Miami-Conover loams, 2 to 6 percent slopes__.___
Minoa-Thetford complex, 0 to 4 percent slopes._ _
Oakville fine sand, 0 to 6 percent slopes
Oakville fine sand, loamy substratum, 0 to 6

percent slopes .

Ottokee loamy sand, 0 to 2 percent slopes

Corn Oats Wheat Alfalfa Mixed hay
For grain For silage
. A B A B A B A B
A B A B
Bu. Bu, Tons Tons Bu. Bu. Bu. Bu, Tons Tons Tons Tons
40 65 11 25 45 20 37 2.5 3.5 1.0 2.5
40 65 7 11 25 45 20 37 2.5 3.5 1.0 2.5
35 57 6 10 20 45 20 35 2.5 3.5 1.0 2.5
70 90 12 15 50 70 35 48 2.5 4.3 1.7 2.8
65 85 11 14 45 65 32 45 2.5 4.3 1.7 2.8
40 60 7 10 30 45 25 38 2.4 3.7 1.0 2.7
35 60 6 10 30 45 25 38 2.4 3.7 1.0 2.7
30 55 5 10 30 45 25. 38 2.4 3.7 1.0 2.7
42 65 7 11 32 47 26 40 2.4 3.7 1.0 2.7
42 65 7 11 32 47 26 40 2.4 3.7 1.0 2.7
40 65 7 11 30 50 25 40 2.4 3.8 1.1 2.8
40 . 65 7 11 30 50 25 40 2.4 3.8 1.1 2.8
35 60 6 10 25 47 25 38 2.2 3.5 1.0 2.7
________________________ 25 40 20 35 2.2, 3.4 .8 2.5
________________________________________________ 1.9 32| ..7 2.4
50 65 8 11 35 55 30 42 2.5 4.0 1.5 2.8
50 65 8 11 35 55 30 T42 2.5 4.0 1.5 2.8
45 65 | 7 11 35 55 30 40 2.5 3.8 1.0 2.7
80 105 13 16 60 80 40 50 2.8 4.5 1.7 2.8
60 80 10 )2 ORI SO PR RPN A 1.7 2.9
75 100 12 15 50 75 35 50 2.8 4.5 1.7 2.6
75 100 12 15 50 75 35 50 2.8 4.5 1.7 2.6
65 92 11 15 40 70 30 48 2.6 4.3 1.7 2.6
70 90 12 15 50 65 35 50 3.0 4.5 1.5 2.5
60 85 10 14 45 55 30 45 2.7 4.0 1.2 2.7
60 85 10 14 40 55 30 45 2.7 4.0 1.2 2.7
50 80 8 13 30 50 25 40 2.7 4.0 1.2 2.7
45 70 6 11 30 50 25 40 2.7 4.0 1.2 2.7
40 65 6 11 30 50 25 40 2.7 4.0 1.2 2.7
________________________ 20 45 20 37 2.2 4.0 1.0 2.5
________________________________________________ 2.0 3.7 .9 2.2
50 75 8 12 40 65 30 45 2.5 3.8 1.0 2.8
40 65 7 11 25 45 20 . 37 2.7 4.0 1.2 2.7
35 60 6 10 20 45 20 35 2.7 4.0 1.2 2.7
50 80 8 13 30 50 25 40 2.7 4.0 1.2 2.7
45 75 7 12 30 45 22 38 2.7 4.0 1.2 2.7
________________________ 20 40 20 35 2.5 3.7 1.0 2.5
________________________________________________ 1.7 3.5 .8 2.2
70 85 11 14 40 60 30 45 3.0 4.5 1.5 2.5
65 75 11 13 35 55 25 42 3.0 4.5 1.5 2.5
60 80 10 14 45 65 30 45 2.7 4.2 1.6 2.5
60 80 10 )< 2 PRI PR SR ISV AU S 1.7 2.9
70 90 12 15 45 70 32 47 2.8 4.5 1.7 2.6
60 82 10 13 40 65 30 42 2.7 4, 2 1.7 2.5
42 65 7 11 35 50 27 42 2.5 3.8 1.2 2. 8
38 65 6 11 35 50 25 42 2.5 3.8 1.2 2.8
35 62 6 11 35 47 25 40 2.5 3.8 1.2 2.8
70 90 11 15 50 65 35 50 3.0 4.5 1.5 2.5
70 90 11 15 50 65 35 50 3.0 4.5 1.5 2.5
60 85 10 14 45 65 30 45 3.0 4.5 1.5 2.5
SRR E RN B 30 45 20 40| 25| 42| 1.0 2.3
________________________________________________ 20 .3.7 .9 2.0
65 90 11 15 45 65 30 50 3.0 4.5 1.5 2.5
50 65 8 11 35 55 30 42 2.5 4.0 1.5 2. 8
20 45 4 7 20 40 20 27 2.0 2.7 .7 1.4
22 42 4 7 22 38 20 25 2.0 3.0 .9 1.9
35 60 6 10 30 45 25 40 2.5 3.9 1.2 2.8
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TaBLE 2.—Predicted average yields per acre of crops under two levels of management—Continued

Corn Oats Wheat Alfalfa Mixed hay
Soil For grain For silage
A B A B A B A B
A B B
Bu. Bu. Tons Tons Bu Bu. By Bu Tons Tons Tons Tons
_Ottokee loamy sand, 2 to 6 percent slopes_...__- 30 55 30 40 20 35| 25| 3.9 1.2 2.8
Owosso-Miami sandy loams, 0 to 2 percent slopes_ 65 85 11 14 47 62 32 47 3.0| 4.4 .5 2.4
Owosso-Miami sandy loams, 2 to 6 percent slopes. 65 85 11 14 47 62 32 47 30| 44 1.5 2.4
Owosso-Miami sandy loams, 6 to 12 percent
SlOPeS - - oo o mmmmmmm—eom oo mmmeom e 60 80 10 13 42 58 30 451 3.0} 43| 1.5 2.4
Owosso-Miami sandy loams, 12 to 18 percent
1) o R B TR EE e e 40 52 27 42 3.0 43 1.5 2.4
Pewamo clay loam_ . oo 80 | 100 13 16 55 75 37 47| 2.7 44| L6 2.7
Sebewa 10amM - oo emeameeae 65 90 11 15 45 70 32 471 2.8 45| 17 2.7
Spinks-Oakville loamy sands, 0 to 6 percen
SlOPES . - o cmcm— e memmemmmm—m e 35 55 6 10 22 42 18 34| 2.4| 3.2 .9 2. 4
Spinks-Oakville loamy sands, 6 to 12 percent,
8lOPeS _ o oecccem e ammo—m—e 30 50 5 9 20 40 17 32| 2.4 3.2 .9 2.4
Spinks-Oakville loamy sands, 12 to 18 percent
pslﬁ);esf_‘?_f ______ s e LS P AN AN AU NN AU R N 2.2 30| .8| 22
Spinks-Oakville 1 ands, 18 to 25 percent
p;{:)pses_a_ cvitle Tonmy s T O T L AN SN RN AN U NN RN A 18| 30| .71 20
Wasepi sandy loam, 0 to 2 percent slopes___ .. 45 75 * 7 13 37 60 28 42 2.3 3.5 .9 2.7

Each woodland suitability group consists of kinds of
soils that are capable of producing similar kinds of wood
crops, that need similar management, to produce these
crops where existing vegetation is similar, and that have
about the same potential productivity. The factors con-
sidered in placing each soil in a woodland group include
potential productivity, which is expressed as the site
index ; species to favor in management of existing stands;
trees preferred for planting; and soil-related hazards
and major limitations to be considered in management.
These factors are explained in the paragraphs that follow.

The potential productivity of a soil for a given species
is commonly expressed as the site index. It is the height
in feet that the dominant trees of a given species, grow-
‘ing on a specified soil, will reach in a natural, unmanaged
stand in a stated number of years. On the basis of the
site index, rates of growth can be calculated. The Inter-
national 1/-inch rule is used in measuring board feet
of lumber produced in Livingston County.

The hardwoods have been grouped as follows:

Upland oaks: white oak (Quercus alba), bur oak
(Quercus macrocarpa), black oak (Quercus velu-
tina), and northern red oak (Quercus rubra).

Lowland hardwoods: silver maple (dcer sacchari-
num), red maple (Acer rubrum), swamp white oak
(Qu)ercus bicolor), and pin oak (Quercus palus-
tris).

Aspen: quaking aspen (Populus tremuloides), to-
gether with combinations of the foregoing hard-
woods and an occasional paper birch (Betula pa-
pyifera).

Species to favor in management of existing stands for
each woodland suitability group are listed in order of
priority, the first species listed having the highest prior-
1ty. The species are selected on the basis of their adapta-

bility or tolerance and their productivity and commer-
cial value. They should be given the most consideration
when making improvement cutting.

Trees preferred for planting are the most suitable
trees for open-field and woodland interplanting on the
soils in each woodland group. If it is desired to plant
trees Gther than those listed for planting, the most likely
to succeed or to be worth growing are those trees to
favor in existing stands. Trees are not commonly planted
on somewhat poorly drained and poorly drained soils,
unless the soils have been artificially drained.

Each woodland group is identified by a three-part sym-
bol, such as Aol, 3s5, or 4wl. The first part of the sym-
bol, always a number, indicates relative potential pro-
ductivity of the soils in the group: 1 is very high, 2 is
high, 8 is moderately high, 4 is moderate, and 5 is low.
Potential productivity for organic soils is extremely
variable and is indicated in the woodland group symbol
by a dash. The ratings of potential productivity ate
based on field determinations of the average site index.

The second part of the symbol identifying a-woodland
group is a small letter. This letter indicates an important
soil property that imposes a moderate or severe hazard
or limitation in managing the soils of the group for wood
crops. The letter o shows that the soils have few limita-
tions that restrict their use for trees; s shows that the
soils are sandy and dry, have low available water ca-
pacity, and generally have a low supply of plant nutri-
ents; and w shows that water in or on the soils, either
seasonally or year round, is the chief limitation. The last
part of the symbol, another number,-identifies the wood-
land suitability group.

Erosion hazard refers to the potential hazard of soil
losses by wind or water in well-mandged woodland. Con-
sidered in the ratings are texture of the surface layer
and slope. The hazard is slight if expected soil losses are
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small; moderate if some soil losses are expected and care
is needed during logging and construction to reduce the
risk of erosion; and severe if special methods of opera-
tion are necessary for preventing excessive soil losses.

Equipment limitations are rated on the basis of soil
characteristics that restrict or prohibit the use of equip-
ment commonly used in tending and harvesting the trees.
In Livingston County, soil characteristics having the
-most limiting effect are drainage, depth to the water
table, and steep to very steep slopes. Slight means there
is no restriction in the kind of equipment or in the time
of year it is used ; moderate means that use of equipment
is restricted for less than 3 months of the year; and
severe means that special equipment is needed and its use
is restricted for more than 3 months of the year.

Seedling mortality refers to the expected mortality of
naturally occurring or planted seedlings as influenced by
kinds of soil where plant competition is not a limiting
factor. Considered in the ratings are drainage, effective
rooting depth, and texture of the surface layer. Normal
rainfall, good planting stock, and proper planting are
assumed. A rvating of slight indicates an expected loss
of less than 25 percent of the seedlings, and severe indi-
cates a loss of more than 50 percent.

Plant competition refers to invasion by or growth of
undesirable species when openings are made in the tree
canopy. Considered in the ratings are available water ca-
pacity, fertility, and drainage. A rating of slight means
that competition from other plants is not a problem;
moderate, that plant competition generally does not pre-
vent development of fully stocked stands of desirable
trees; and severe, that plant competition prevents estab-
lishment of a desirable stand unless intensive site prep-
aration and maintenance are used to control undesirable
plants. ,

Windthrow hazard, or the danger of trees being blown
over by wind, is an evaluation of soil characteristics that
affect the development of tree roots and the ability of the
soil to hold trees firmly. The hazard is slight if the trees
withstand wind; moderate if some trees are blown down
during periods of excessive soil wetness and strong wind;
and severe, if many trees are blown down during periods
of excessive soil wetness and moderate or strong wind.

In the following pages the woodland suitability groups
in Livingston County are described. '

WOODLAND SUITABILITY GROUP 201

This group consists of well-drained soils. of the Fox,
Miami, and Owosso series. These soils have a moderately
coarse textured or medium-textured surface layer and
generally a moderately fine textured subsoil. They have
medium to high fertility and moderate to high available
water capacity. The slope range is 0 to 18 percent. These
soils are well suited to the production of hardwoods.

The site index for upland oaks is 75 to 85, and the
expected yield is 275 to 325 board feet or more: per acre
per year for a stand at 70 years of age. Competition from
other plants is moderate on these soils. All other limita-
tions are slight. :
~ Species to favor in existing stands are black ‘walnut,
red oak, white oak, white ash, sugar maple, and black
cherry. Trees preferred for planting are black walnut,
yellow-poplar, and white pine.
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WOODLAND SUITABILITY GROUP 202

This group consists of well-drained soils of the Fox
and Miami series. These soils have a moderately coarse
textured or medium-textured surface layer and a mod-
erately fine textured subsoil. They have medium to high
fertility and moderate to high available water capacity.
The slope range is 18 to 40 percent. These soils are well
suited to the production of hardwoods.

The site index for upland oaks is 75 to 85, and the
expected yield is 275 to 325 or more board feet per acre
per year for a stand at 70 years of age. The erosion .
hazard, equipment limitations and competition from
other plants are moderate on these soils. Iéeedling mor-
tality and the windthrow hazard are slight.

Species to favor in existing stands are black walnut,
red oak, white ash, white oak, sugar maple, and black
cherry. The trees preferred for planting are black wal-
nut, yellow-poplar, and white pine.

WOODLAND SUITABILITY GROUP 303

This group consists of well-drained soils of the Hills-
dale series. These soils have a coarse-textured to medium-
textured surface layer and a moderately coarse textured
and moderately fine textured subsoil. They have medium
fertility and a moderate available water capacity. The
slope range is 0 to 18 percent. These soils are moderately
well suited to the production of hardwoods.

The site index for upland.oaks is 65 to 75, and the
expected yield is 200 to 275 board feet per acre per year
for a stand at 80 years of age. Competition from other
plants is moderate on these soils. All other limitations are
slight.

pecies to favor in existing stands are black walnut,
red oak, white ash, sugar maple, basswood, white oak,
black cherry, and yellow-poplar. White spruce and Nor-
way spruce ave preferred for planting in windbreaks.

WOODLAND SUITABILITY GROUP 304

Hillsdale sandy loam, 18 to 25 percent slopes, is the only
soil in this group. These soils have a moderately coarse
textured surface layer and a moderately coarse textured
and moderately fine textured subsoil. They have medium
fertility and a moderate available water capacity. The
slope range is 18 to 25 percent. These soils are moderately
well suited to the production of hardwoods.

The site index for upland oaks is 65 to 75, and the ex-
pected yield is from 200 to 275 board feet. per acre per
year for a stand at 80 years of age. The erosion hazard,
equipment limitations, and plant competition are mod-
erate. Seedling mortality and the windthrow hazard are
slight on those soils.

épecies to favor in existing stands are black walnut,
red oak, white ash, sugar maple, basswood, white oak,
black cherry, and -yellow-poplar. White spruce and Nor-
way spruce are preferred for planting in windbreaks.

WOODLAND SUITABILITY GROUP 3s5

This group consists of well drained or moderately well
drained soils of the Arkport, Boyer, Bronson, l&etea,
QOakville, Oshtemo, Ottokee, and Spinks series. These soils
have a moderately coarse textured or coarse textured
surface layer and a coarse textured to moderately fine
textured subsoil. Most of them have low fertility and low
available water capacity. The slope range is 0 to 18 per-
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cent. These soils are moderately well suited to the produc-
tion of hardwoods and are well suited to the production
of pines. '

The site index for upland oaks is 65 to 75, and the
expected yield is 200 to 275 board feet per acre per year
for a stand at 80 years of age. The site index for red
Eine is 65 to 75, and the expected yield is 325 or more

oard feet per acre per year for a stand at 60 years of
age. Seedling mortality is slight to moderate, and all
other limitations are slight.

. Species to favor in existing stands are red oak, white
oak, basswood, aspen, and white pine. Trees preferred
for planting are white pine, red pine, and white spruce.

WOODLAND SUITABILITY GROUP 3s6

This group consists of well-drained soils of the Boyer,
Qakville, Oshtemo, and Spinks series. These soils have a
coarse-textured surface layer and a coarse-textured to
moderately fine textured subsoil. They have low fertility
and low available water capacity. The slope range is 18
to 40 percent. These soils are moderately well suited to
the production of hardwoods and are well suited to the
production of pine. :

The site index for upland oaks is 65 to 75, and the ex-
pected yield is 200 to 275 board feet per acre per year for
a stand at 80 years of age. The site index for red pine is
65 to 75, and the expected yield is 8325 or more board feet
per acre per year for a stand at 60 years of age. The erosion
hazard and equipment limitations are moderate; seedling
mortality is slight to moderate ; and plant competition and
the windthrow hazard are slight.

Species to favor in existing stands are red oak, white
oak, basswood, aspen, and white pine. Trees preferred for
planting are white pine, red pine, and white spruce.

WOODLAND SUITABILITY GROUP 3wl

This group consists of somewhat poorly drained soils
of the Conover, Locke, Metamora, -and Minoa series.
These soils have a medium-textured to coarse-textured
surface layer and a moderately coarse textured and mod-
erately fine textured subsoil. They range from medium
to high in fertility and from moderate to high in avail-
able water capacity. They have a seasonal high water
table. The slope range is 0 to 6 percent. These soils are
moderately well suited to the production of hardwoods.

The site index for upland oaks is 65 to 75, and the ex-
pected yield is 200 to 275 board feet per acre per year
for a stand at 80 years of age. Equipment limitations are
moderate, and plant competition generally is severe.
Other limitations are slight.

Species to favor in existing stands are white ash, red
oak, white oak, basswood, and cottonwood. Trees pre-
ferred for planting are white spruce, white pine, north-
ern white-cedar, and Norway spruce.

WOODLAND SUITABILITY GROUP 3w2

This group consists of somewhat poorly drained soils
of the Brady, Thetford, and Wasepi series. These soils
have a coarse textured or moderately coarse textured
surface layer. Their subsoil generally is coarse textured
to moderately fine textured, but it is coarse textured
throughout in the Thetford soils. Fertility is low to
medium. The soils have low available water capacity and
a seasonal high water table. The slope range is 0 to 4
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percent. These soils are moderately well suited to the
production of hardwoods.

The site index for aspen is 55 to 65, and the expected
yield is 125 to 200 board feet per acre per year for a
stand of trees at 50 years of age. Equipment limitations
and plant competition are moderate. Other limitations
are slight,

Species to favor in existing stands are white ash, red
maple, silver maple, aspen and swamp white oak. Trees
preferred for planting are white spruce, Norway spruce,
northern white-cedar and white pine.

WOODLAND SUITABILITY GROUP 3w3

This group consists of poorly drained soils of the
Brookston, Pewamo, Sebewa, and Washtenaw series.
These soils have a medium-textured surface layer, except
for the Pewamo soil, which has a moderately fine tex-
tured surface layer. They have dominantly fine textured
subsoil. These soils are highly fertile, and most of them
have high available water capacity. They have a seasonal
high water table. The slope range is 0 to 2 percent. These
solls are moderately well suited to the production of
hardwoods. : :

The site index for lowland hardwoods is 65 to 75, and
the expected yield is 200 to 275 board feet per acre per
year for a stand of trees at 70 years of age. The erosion
hazard is slight on these soils. Equipment limitations
and seedling mortality are severe, as is competition from
other plants. The windthrow hazard is moderate.

Species to favor in existing stands are red maple, silver
maple, basswood, pin oak, bur oak, white ash, and swamp
white oak. In undrained areas, natural regeneration is
better than planting on these soils. In drained areas, trees
preferred for planting are white spruce, Norway spruce,
white pine, and northern white-cedar.

WOODLAND SUITABILITY GROUP 4w3
This group consists of poorly drained or very poorly

_drained soils of the Barry, Berville, Breckenridge, Col-

wood, Gilford, and Lamson series. These soils have a
medium-textured to moderately coarse textured surface
layer and a moderately coarse textured to moderately fine
textured subsoil. They have medium to high fertility and
generally moderate to high available water capacity. These
soils are poorly suited to the production of hardwoods.

The site index for lowland hardwoods is 55 to 65,
and the expected yield is 125 to 200 board feet per acre
per year for a stand at 80 years of age. The-erosion
hazard is slight. Equipment limitations, seedling mor-
tality, and plant competition are all severe. The hazard
of windthrow is moderate.

Species to favor in existing stands are white ash, red
maple, silver maple, basswood, aspen, pin oak, and S\%amp
white oak. Planting trees on these soils is not recom-
mended unless drainage is improved. In drained areas,
trees preferred for planting areé white spruce, Norway
spruce, white pine, and northern white-cedar.

WOODLAND SUITABILITY GROUP -wl

This group consists of very poorly drained, organic
soils of the Carlisle, Edwards, Houghton, Linwood, Rifle,
Tawas, and Warners series. In the Carlisle, Houghton,
and Rifle soils, the organic matter is more than 40 inches
thick. Edwards soils are underlain by marl at a depth
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of 12 to 40 inches, and Warners soils at a depth of less
than 12 inches. At a depth of 12 to 40 inches, Linwood
soils are underlain by medium-textured to coarse-tex-
tured material and Tawas soils by coarse-textured ma-
terial. All the soils have low fertility, and most of them
have high te very high available water capacity. The
water table is at or near the surface most of the year.
The slope is less than 2 percent. Rifle soils are medium
acid to extremely acid.

Timber production on the soils in this group is ex-
tremely variable. No data are available on potential pro-
ductivity. The erosion hazard is only slight, but all other
limitations are severe.

Species to favor in existing stands are red maple and
aspen. Trees preferred for the planting in windbreaks
only are Austrian pine, white pine, and gcotch pine.

Wildlife *

In table 8 the soils are rated according to their suit-
ability for elements of wildlife habitat and, based on
these ratings, their suitability for different kinds of
wildlife. Borrow pits, Gravel pits, and Made land are
not rated in table 3. Thesé¢ land types are so variable
that an onsite investigation is heeded.

A rating of well suited means the soil is relatively
free of limitations or that the limitations are easily over-
come. Swuited means that the limitations need to be recog-
nized but can be overcome by good management and care-
ful design. Poorly suited means that limitations are severe
enough to make the use of the soil questionable for wild-
life habitat. Vot suited means that extreme measures are
needed to overcome the limitations and that usage gen-
erally is not practical. The elements of wildlife habitat
are discussed in the following paragraphs.

Grain and seed crops include corn, wheat, oats, rye,
soybeans, sorghum, buckwheat, field beans, millet, and
sunflower.

Grasses and legumes are plants that wildlife commonly
use for forage. These plants include alfalfa, clovers,
bromegrass, sudangrass, timothy, orchardgrass, and reed
canarygrass.

Wild herbaceous upland plants are native annual or
other herbaceous plants that commonly grow in upland
areas. Examples of these plants are strawberries, dande-
lion, goldenrod, mullin, burdock, milkweed, lambsquar-
ters, and wild grasses.

Hardwood woody plants are hardwood trees and shrubs
that produce vigorous growth and heavy crops of fruit
or seed. They either grow naturally or are planted. Ex-
amples are maple, birch, oak, poplar, dogwood, wild
cherry (cholke), thornapple, raspberry, wild grape, sumac,
multiflora rose, autumn-olive, blackberry, viburnums
(cranberry, nannyberry, arrowwood, wildraisin), hickory,
}vlvaillnut, buttérnut, shadbush (juneberry), and Michigan

olly. ‘

Coniferous woody plants are native or planted conif-
erous trees and shrubs. Examples are white, Scotch,
red, and Austrian pines; white and Norway spruces; and
eastern redcedar. ’

Wetland food and cover plants are plants that com-
monly grow in wetland areas and provide food and cover

*By CHARLEs M., SMrTH, biologist, Soil Conservation Service.

for waterfow] and furbesring animals. Examples are cat-

_tail, sedge, arrowhead, bulrush, smartweed, burreed,

pondweed, water plantain, and some microscopic forms.

Shallow water developments are impoundments 1n
which shallow water can be maintained at a desirable
level. Examples are level ditches and shallow dugouts.

Excavated ponds are ponds of the excavated or dug-
out type. Migrating waterfowl are especially attracted
to such ponds. These must not depend on runoff from
surrounding areas, though they may be benefited by such
runoff if it is not excessive and does not cause too much
silting in. - )

The suitability ratings in table 3 under “Kinds of
wildlife” apply to broad kinds of wildlife and are based
on elements of the habitat considered important to each
kind. Following are discussions of the kinds of wild-
life. :
Openland wildlife consists of birds and mammals that
normally frequent cropland, pasture, meadow, and areas
overgrown with grasses, herbs, and shrubs (fig. 7). Ex-
amples are quail, ring-necked pheasant, meadowlark, field
sparrow, ‘hawk, skunk, weasel, fox, cottontail rabbit,
woodchuck, field mice, and songbirds.

~ Woodland wildlife consists of birds and mammals that
normally frequent wooded areas of hardwood trees, conif-
erous trees, shrubs, or mixed stands of such plants. Ex-
amples are woodpecker, warbler, nuthatch, owl, squirrel,
raccoon, weasel, whitetailed deer, and opossum.

Wetland wildlife consists of birds and mammals that
normally frequent wet areas such as ponds, marshes, and
swamps. Examples are ducks, geese, heron, killdeer, bit-
tern, and muskrat.

The ratings for kinds of wildlife indicate in a general
way the places where habitats can be managed most
practically and with satisfactory prospects of success

for wildlife. members of the group. The ratings also

provide an indication of the level of habitat manage-
ment necessary for wildlife in a given group. A rating
of poorly suited, for example, indicates that, though the
habitat may be productive, a high level of management
is required. :

Figure 7—Maultiflora rose hedge and corn stubble provide wildlife
cover on a Metea loamy sand in the foreground and a Conover loam
in the background.
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TaBLE 3.—Suitability of soils for elements

Soil series and’ map symbols

Elements of wildlife habitat

Grain and Grasses and Wwild Hardwood Coniferous
seed crops legumes herbaceous woody plants woody plants
upland plants
Alluvial land: Ad-__ - ________________ Suited- - _._____ Suited. - ______ Well suited-___. Suited. ____..__ Poorly suited-_ .
Arkport: ApA, ApB, ApCo_____________ Suited_ - ______ Well suited.____ Well suited____. Well suited-___. Suited_________
Barry: Ba.oooolocoocoeccmcecemaes Not suited.._.... Poorly suited..._| Poorly suited___| Well suited.____ Well suited_____
Berville: Be_ ..o __________.. Not suited..____ Poorly suited__ .| Poorly suited_ - Well suited-.__. Well suited._.._.
Borrow pits: Bp. ,
Not rated because onsite investigation
required.
Boyer: '
BrA, BrB, BrC, BtA, BtB, BtC,.._.. Suited.._._.__-_ Well suited_____ Well suited____. Suited_ .. __.___ Suited- .. ___.__
BtD, BtE. . Poorly sulted_ ~—| Suited____._____ Well suited_____ Suited_._.______ Suited..________
BtF e e e Not suited._____ Poorly suited....| Well suited.____ Suited__.__.____ Suited_____.__._
BsA, BsB_ .. Well suited.____ Well suited____. Well suited.__._ Well suited_ ____ Poorly suited. - _

Ratmgs are for both Boyer and
Oshtemo soils in mapping units
BtA, BtB, BtC, BtD, BtE, and

BtF.
Brady:
Breckenridge:
BwA s
Brookston:: By____ . ___.
Carlisle: Ceo oo m oo
Colwood: Cro oo ieeceeeaas
Conover: CvA, CvB, CxA____._________

For Miami part of CxA, see Miami
series.

Bronson:

Edwards: Ed_.______________________.

Fox:

For Boyer part of FrB, FrC, FrD,
FrE, and FrF, see units having
similar slopes under Boyer series.

Gilford: Gd_ - o
Gravel pits: Gr.
Individual sites require onsite in-
vestigation.

Hillsdale:

For Miami part of HmB and HmC

see units having similar slopes

under the Miami series.
Houghton: Ho__ ...
Lake beaches:
Lamson: Lee-ooooooooooeo. ————— ——————

Linwood: Lm_._. . ...

Suited_________
Not suited...-__
Suited___._____
Not suited__.___
Not suited..._..
Not suited.__.__
Suited-_____.__

Poorly suited._ . _
Not suited._._ ..

Not suited____..

Poor]y suited. _ _

Not suited..._..
Not suited___.__
Not suited.__.__

Not suited.._... )

Suited. . ...
Poorly suited. - -
Well suited. . ___
Poorly suited___
Not suited....._
Poorly suited.- . -
Suited_________

Poorly suited___

Poorly suited_ __

Suited. .. __..__

Well suited - ___.
Well suited_____
Suited________.

Not suited..____
Not suited_.____
Poorly suited___
Not suited.._...

Well suited.____
Poorly suited. . -
Well suited_____
Poorly suited. . -
Not suited______
Suited. - _______
Well suited _____

Not suited..____

Well suited_____
Well suited.____
Well suited__.__

Suited. . .__.___

Well suited._____
Well suited_____
Well suited___..

Not suited______
Not suited__.___
Poorly suited_ . _
Not suited.-.___

Suited. .. ...
Well suited.-____
Well suited.____
Well suited_____
Not; suited______
Well suited.____
Well suited_____

Not suited. ... _.

Well suited_____
Well suited_____
Well suited_____

Well suited__.__
Well suited_ . ___
Well suited_____

Not suited._____
Not suited______
Well suited._._.
Not suited.____.

Poorly suited. __
Suited. - _______
Suited. ... __.__
Well suited.-____
Poorly suited. ..
Well suited__.__
Suited-____.___

Poorly suited.___

Poorly suited- - -
Poorly suited. - -
Poorly suited. - -

. Suited. . ___.____

Poorly suited. .-
Poorly suited- - -
Poorly suited._ - _

Poorly suited..__

Not suited..____

Well suited_ .. __
Poorly suited-_ -




of wildlife habitat and kinds of wildlife

LIVINGSTON COUNTY, MICHIGAN

51

Elements of wildlife habitat—Continued

Kinds of wildlife

Not suited__________
Not suited_..___.___.
Not suited__________

Not suited____._.___
Not suited.___._..__

Suited_ . . ___._.._.
Not suited____.__.._.
Well suited_.._.___.

Not suited__________

‘Not suited. ...
Not suited__________
Not suited_.._..___.

Not suited..._......
Not suited_.________
Not suited...__.....

Not suited.
Not suited.
Not suited.

Not suited.
Not suited.
Not suited.

Well suited

Not suited.

Well suited
Well suited

Well suited __.______
Well suited.__..____
Suited. . .. ______

Not suited_. ._....__
Not suited.___..__.._
Poorly suited_ ______

Not suited...._.____

Poorly suited- - . __._
Not suited..._______
Well suited_________

Poorly suited_ - __._.

Wetland food Shallow water Excavated :
and developments ponds Openland Woodland Wetland
cover plants

Suited . __ ___....... Suited_ __ _____.____ { Suited. _____._.____ Well suited.___.____ Suited_ _ - ooo-. Suited.

Not suited_ ____.___ Not suited_ .- . ____ Not suited_.__._____ Well suited_ ________ Well suited. ... Not suited.
Well suited_________ Well suited _ .. _____ Well suited____.____ Poorly suited.. . __.__ Well suited_ .. _____ Well suited.
Well suited_____.__. Well suited. - _______ Well suited___...___ Poorly suited_ _ _____ Well suited. ._:.____ Well suited.
Not suited__._...... Not suited..._______ Not suited__________ Well suited_________ Well suited_....._.. Not suited.
Not suited_____._.__ Not suited__________ Not suited__________ uited.. ... ... Suited______._.._... Not suited.
Not suited.._...____ Not suited.________. Not suited__________ Poorly suited. . _____ Suited_ - _ _ ... Not suited.
Not, suited.._ .. _____ Not suited__________ Not suited...__.____ Well suited___._._.__ Well suited_ ________ Not suited. -
Suited_.. ... Suited_.___.._.__.__| Suited______________ Well suited........_ Suited. ________..__ Suited.

Well suited_.._._.__ Well suited_ _.___._. Well suited_ ________ Poorly suited_ _._ ... Well suited_ .. _____.. Well suited.
Not suited__. _....__ Not suited.______..__ Not suited__________ Well suited_ ________ Well suited_ ________ Not suited.
Well suited_________ Well suited_________ Well suited. . _.____. Poorly suited_ . ..___ Well suited_ ________ Well suited.
Suited . _ .. _________ Well suited___._____ Well suited_________ Not suited__________ Poorly suited _.___. Well suited.
Well suited_________ Well suited_________ Well suited_________ Poorly suited__ ____. Well suited_ ________ Well suited.
Suited_ - __________ Suited_ _ ___________ Suited_____________ Well suited_____.__. Suited_ ____________ Suited.
Suited__________.___ Well suited. ________ Well suited_ . _______ Poorly suited_ _...._ Poorly suited. ______ Well suited.

Not suited.
Not suited.
Not suited.

Well suited.

Not suited.
Not suited.
Not suited.

Well suited.
Not suited.
Well suited.
Well suited.
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TasLe 3.—Sustability of soils for elements

Elements of wildlife habitat

Soil series and map symbols -
Grain and Grasses and Wild Hardwood Coniferous

seed crops legumes herbaceous woody plants woody plants
upland plants

Locke: LoB oo ceimeaa e Suited. .. _.___ Suited_ - ___._.__ Well suited-___. Well suited_____ Poorly suited._ . _

Made land: Md. o
Individual sites require onsite in-

vestigation.
Metamora: MIB. oo Suited. - _ - ..__- Suifed _________ Well suited- _.__ Well suited_.__. Suited_ . __.___
Metea: MnA, MnB, MnC_oooiamcoaac Suited_ .- ___._ Suited.. - . ______ Suited. . - - _..__ Well suited. ... Poorly suited... .
Miarr'\xAi(:) A, MoB, MrB_ - Well suited._. .- Well suited__.__ Well suited.__.. Well suited..__. Poorly suited. _ .

For Conover part of MrB, see Con-
over series.

MOC - e e e e e Suited- - _....-- Well suited._-_- Well suited. ... Well suited. ___. Poorly suited. _ -
MoD, MOE oo Poorly suited__ | Suited. _...____ Well suited .. _- Well suited___.. Poorly suited. _.
MOF e e e e - Not suited._.--- Poorly suited_._| Well suited___._- Well suited. - _. Poorly suited_ . -
Minoa: MWB_ e Suited- .- ___-.- Suited-______.- Well suited. _.__ Well suited- ___- Suited. .- ______
For Thetford part, see the Thetford
series.
Qakville: OaB,OkB_ oo ceeeaaaam Not suited_.__._ Poorly suited. - | Poorly suited.__| Poorly suited-..| Well suited____.
Oshtemo.

Mapped only in complexes with Boyer
soils. For ratings, see Boyer series.

Ottokee: OIA, OB oo Not suited_.____{ Poorly suited.-..| Poorly suited__.| Poorly suited._.| Well suited-____

Owosso:
For Miami part of OmA, OmB, OmC,
and OmD, see units having similar
slopes under the Miami series.

OmA,OmB - - coeoecceeeeeloo-| Well suited- ... Well suited._ . _ . Well suited. .- Well suited. .- - Poorly suited.- - -

OMC e Suited. . - .- Well suited. ... - Well suited. ... Well suited. .- Poorly suited. - _

OMD e e e Poorly suited. - .| Suited- - ..____- Well suited. .- Well suited - _... Poorly suited.. - _
Pewamo: Pc. e Not suited.._._. Poorly suited. . .| Poorly suited_..[ Well suited..__- Well suited..._._
Rifle: R eccecccemman Not suited-__-_. Not suited.__- - Not suited_-_. - Not suited____ .- Not suited____ ..
Sebewa: S oo Not suited-.._-_ Poorly suited. _ .| Poorly suited...| Well suited-_.._ Well suited. ___.
Spinks:

SyB, SVl oo e eciameaan Suited. - - .- Well suited.____ Well suited_..__ Well suited. _- .- Suited .. . - ______

SvD, SVE e Poorly suited_._| Suited_ ... Well suited____. Well suited_.._- Suited_ __ .. _-__

SVF e Not suited_-.-__ Poorly suited_ - _| Well suited. _-__ Well suited____. Suited. - - - ___--

For Oakville part of these units,
see the Oakville series.

Tawas: TMoo oo cmammmcaemeame Not suited-_.._ | Poorly suited-__| Not suited.._-_- Not suited-__. .- Poorly suited_ - -

Thetford. - oo ememeeemooo Suited___ - __.__ Suited_______.- Well suited____. Suited_ - ______. Poorly suited_ . -

Mapped only in a complex with
Minoa soils.

Warners: We___._____ e Not suited....__ Poorly suited- _-| Not suited._._-- Not suited_...-- Not suited__.._.

Wasepi: WeA ol -- Suited_ - ___.___ Suited__ - _.___. Well suited_____ Well suited_____ Suited_________

Washtenaw: Wh_ .. ..___ Not suited..____ Poorly suited. . _| Poorly suited___| Well suited._-__ Well suited_____
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Elements of wildlife ha_,bitat—Continued

Kinds of wildlife

Wetland food Shallow water Excavated
and developments ponds Openland Woodland Wetland
cover plants
Suited. .. ..__...._| Suited- .- _._.___.__ Suited. - .. __.______ Well suited . _______ Suited. - - . _____ Suited.
Suited_ _ - _________. Suited_ _ ... __.._.. Suited_ __ .. __._____ Well suited.. ... ____. Suited_ .. _.__._..__ Suited.
Not suited._.___.____ Not suited___.______ Not suited__________ Suited_ __________._| Suited_____.________ Not suited.
Not suited. ... Not suited_._._.____ Not suited_..__. —---| Well suited_...__.___ Well suited_...___._ Not suited.

Not suited___._._..___
Not suited______.__.
Not suited..________

Suited_ ________..__.

Not suited_____.__..__
Not suited__________
Not suited._.__...__
Well suited. ________

Not suited

Not suited__________
Not suited_.____.._..
Not suited

Not suited._.___.._.
Suited_____._______

Not suited.___._____
Not suited_ ... _____
Not, suited_ ... _.._.--

Suited . _ . _______

Not suited____.___-.

Not suited_____._._-_

Not suited______..._
Not suited._.__.__._
Not suited________.__
Well suited.__.__.__
Well suited.. __._____
Well suited__._.___.
Not suited...__.___.

Not suited___.______
Not suited..._._._._

Well suited__.____ -
Suited_ . _ _________.

Not suited_.._...__.
Not suited..._.._..._
Not suited._.__._...

Suited. . oo ...

Not suited________._
Not suited...__...._.
Not suited.__._.__.__
Well suited. ... _._..
Well suited. .- ____
Well suited ________.
Not suited..__.._..__

Not suited._..._.__.
Not suited._._..___._

Well suited __._.._.__
Suited. - _ .. _______

Well suited_________
Well suited. . _._____
Suited_ - ______._____
Poorly suited. - . ____
Not suited_____.____

Poorly suited_ . _____

Not suited- ... ._____
Well suited_ .. ______

Not suited__..______
Well suited_________
Poorly suited_ . _____

Well suited . ._.____
Suited_ __-_________
Suited. . _.___.____.

Suited_ .. _.______

Well suited..__..__..
Well suited._..______
Suited. - - __________
Well suited. .. ______
Not suited..__._____
Well suited_________
Well suited_________

Well suited_ __._____
Suited. - ___________

Not suited. ... ._____
Suited_ _ .. __._____.

Not suited.
Not suited.
Not suited.

Suited.

Not suited.

Not suited.

Not suited.
Not suited.
Not suited.
Well suited.
Well siuted.
Well suited.
Not suited.

Not suited.
Not suited.

Well suited.
Suited.

Well suited.
Suited.
Well suited.
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Present land use and existing vegetation were not
considered when the soils were rated. These factors, as
well as the degree of artificial drainage, are subject to
change. The ability of wildlife to move from place to
place also is not considered in the rating. This is because
the rating applies to habitats and not specifically to
wildlife species.

The soil areas outlined on the .soil maps are rated
without regard to the adjoining soils. The size, shape,
or location of the outlined soil area does not affect the
rating.

Engineering Uses of the Soils®

Some soil properties are of special interest to engineers
because they affect the construction and maintenance of
roads, airports, pipelines; building foundations, facilities
for storing ,water, structures f01 contr olhng erosion,
drainage systems, and systems for disposing of sewage.
Among the soil properties most important to engineers
are permeability, sheer strength, compaction character-
istics, drainage, shrink-swell characteristics, grain size,
plasticity, and reaction. Also important are depth to water
table, flooding hazard, depth to bedrock, and relief.

The information in this section can be used to—

1. Make studies of soil and land use that aid in
selecting and developing sites for industries,
businesses, residences, and recreational facilities.

2. Make estimates of engineering properties for use
in planning agricultural drainage structures,
dams, and other structures for conserving soil
and water; in locating suitable routes for under-

ground conduits and cables; and in locating sites -

for sewage disposal fields.

3. Malke -preliminary evaluations of soil conditions
that will aid in selecting locations for highways,
airports, pipelines, and sewage disposal ﬁelds,
and in planning detailed surveys of the soils at
the selected locations.

4. Locate probable sources of sand, gravel, and
other material for use in construction,

5. Correlate pavement performance with the soil

mapping units and thus develop information that

will be useful in designing and maintaining the
avements.

Iéupplement information obtained from other

published maps, reports, and aerial photographs

for: the purpose of making maps and reports
that can be used readily by engineers.

7. Determine suitability of soils for movement of
vehicles and construction equipment.

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

It should be emphasized that the interprétations made
In this soil survey are not a substitute for the sampling
and testing needed at a site. chosen for a specific en-
gineering work that involves heavy loads or at a site

where excavations are to be deeper than the depths of.

the layers here reported. The estimates reported ave

SKertH I. BAKEMAN, civil engineer, Soil Conservation Service,
assisted in preparing this section.

generally to a depth of about 5 feet and normally do
not apply to greater depths. Nevertheless, by using this
survey, an engineer can select and concentrate on those
soil units most important to this proposed kind of con-
struction, and in this manner reduce the number of soil
samples taken for laboratory testing and complete an
adequate soil investigation at minimum cost.

The mapping units shown on the maps in this survey
may include small areas of different soil materials. These
inclusions may be as much as 2 acres in size. They are
not significant to the farming in the area but may be
1mp0rt‘1nt in engineering plannmg

Information of value in planning engineering work
is given throughout the text, particularly in the sections
“Descriptions of the Soils” and “Formation and Classi-
fication of the Soils.”

Some of the terms used by the scientist may be un-
familiar to the engineer, and some words—for example,
soil, clay, silt, and sand—may have special meanings in
soil science. These and other special terms used in the
soil survey are defined in the Glossary at the back of this
survey. Most of the information about engineering is
given in tables 4, 5, and 6.

~ Engineering classification systems

Agricultural scientists of the U.S. Department of
Agrnculture classify soils according to texture. In some
ways this system of naming textural classes is comparable
to the systems most commonly used by engineers for
classifying soils; that is, the system of the American
Association of State Highway Officials (AASHO) and
the Unified system.

Most highway engineers classify soil material in ac-
cordance with the system approved by the American
Association of State Highway Officials (7). In this sys-
tem soil materials are classified in seven principal groups.
The groups range from A-1 (gravelly soils having high
bearing capacity, the best soils for subgrade) to A7
(clayey soils having low strength when wet, the poorest
soils for subgrade).

Some engineers prefer to use the Unified soil classi-
fication system (8). In this system soil materials are
identified according to their texture, plasticity, and per-
formance as construction material. Soil materials are
identified as coarse grained (GW, GP, GM, GC, SW,
SP, SM, and SC), fine grained (ML, CL, OL, MH, CH,
and OH), and highly organic (Pt).

Soil propei‘ties significant in engineering

In table 4, the soil series and the symbols for most
mapping units are listed and estimates of properties
significant in engineering are given. The estimated prop-
erties are those of the 1epresentatlve soil. Where test
data are available, that information was used. Where
tests were not performed, the estimates shown are based
on comparisons of the soils in Livingston County with
similar soils tested in other counties.

Depth to seasonal high water table is the maximum
height to which the water table rises during the year.
The estimates are for soil material that has not been
artificially drained. In general, the information in the
table applies to a depth of 5 feet or less. Depth from
surface normally is given only for the major horizons.
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Other horizons are listed if they have engineering prop-
erties significantly different from adjacent horizons.
The estimated classification according to the textural
classification of the U.S. Department of Agriculture and
according to the AASHO and Unified classification sys-
tems is given for each important layer. ‘The figures
showing the percentages of material passing through
sieves Nos. 4, 10, and 200 are rounded off to the nearest
5 percent. The percentage passing the No. 200 sieve

approximates the combined amount of silt and clay in ¥

the soil. The percentage of coarse fragments larger than
3 inches in diameter is given in footnotes at the end
of table 4. : '

In the column “Permeability” are estimates of the
rate at which water moves downward through undis-
turbed soil material. The estimates are based mainly on
texture, structure, and consistence of the soils.

Available water capacity, expressed in inches per inch
of soil depth, is defined in the Glossary. Shrink-swell
potential refers to the change in volume of the soil that

results from a change in moisture content. The estimates -

are based mainly on the amount and kind of clay in the
soil.

Engineering interpretations

Engineering interpretations are given in tables 5 and
6. The data in these tables apply to the representative
profile for the soil series in the section “Descriptions of
the Soils.”

Table 5 gives the suitability of the soils as a source of
topsoil, sand, gravel, and road fill, and lists features that

affect the use of the soils in highway locations, founda-

tions for low buildings, and winter grading. Also given
in table 5 are limitations for septic tank disposal fields
and ratings for the corrosive potential for conduits.

The ratings for suitability as a source of topsoil are
based largely on texture and content of organic matter.
Topsoil material, preferably material rich in organic
matter, is used to topdress back slopes, embankments,
lawns, gardens, and the like. Unless otherwise indicated,
only the surface layer is considered in making these
ratings.

Ratings of suitability of the soil as a source of sand
and gravel apply only to material within a depth of 5
feet. Some soils that are rated “Not suitable” may have
sand and gravel at a depth of more than 5 feet. In some
of the soils, sand and gravel are at a depth of less than
5 feet and extend to a depth greater than 5 feet. Where
suitability is questionable, the availability of the sand
and gravel can be determined by digging test pits. Soils
of the Boyer, Brady, Bronson, Fox, Gilford, Sebewa,
and Wasepi series have fair to good potential as sources
of gravel.

Ratings of the suitability of the soil as a source of road
fill are based on performance of soil material used as
borrow for subgrade. Both the subsoil and substratum
are rated if they have contrasting characteristics. The
most suitable material is sand with enough fines for
binding; the least suitable is clay. '

_Also listed in table 5 are soil features affecting loca-
tions for highways (fig. 8). The features considered are
those that affect the overall performance of the soil,
such as a high water table or steep slopes. The entire
soil profile, undisturbed and without artificial drainage,
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Figure 8—Soil survey information helps locate sites suitable for
highways.

&

is evaluated. Good materials for road subbase are well
distributed throughout the county in the sandy and
gravelly soils. Additional information can be obtained
from the State Highway Department of Michigan, which
has rated the major soil series in the State for their
suitability for highway construction. This information
is in the “Field Manual of Soil Engineering” (2).

The soils are also rated in table 5 as to their suitability
for foundations for buildings that are no more than
three stories high. The suitability of the soils as a base
for low buildings depends mainly on characteristics of
the substratum, which generally provides the base for
foundations. Ratings are therefore for the substratum.
Important factors considered in determining the suitabil-
ity of the soils as foundations for low buildings are
susceptibility to frost heaving, depth to water table,
compressibility, and shrink-swell potential. Engineers
and others should not apply specific values to the esti-
mates given.

Among the soil features that affect winter grading are
those that, in winter, affect the crossing of areas of soil
and the handling of soil material with ordinary construc-
tion equipment. Important factors considered are texture
of the soil material, natural content of water, and depth
to water table. .

Limitations of the soils for use as disposal fields for
septic tanks as well as features that affect their use for
this purpose are also shown in table 5. Some of the limit-
ing factors are permeability, depth to water table, and
relief. Soils that have somewhat poor to poor drainage,
a seasonal high water table, or slow permeability are
poor sites. A sewage disposal system does not function
properly in such soils. A percolation rate of 60 minutes
per inch or less is desirable for a septic disposal field.
This is equivalent to a permeability of 1 inch per hour.
Permeability rates for the soils in Livingston County are
given in table 4.

The soils are also rated in table 5 according to the
degree that they encourage the corrosion of conduits laid
in them. Ratings are given for uncoated steel conduits
and concrete conduits. The texture and natural drainage
of a soil affect this potential through their influence on
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TasLE 4.—Estimated

[Not listed in this table are Alluvial land (Ad), Borrow pits (Bp), Gravel pits (Gr), Lake beaches (La), and Made land (Md). These land
made up of two or more kinds of soil. The soils in such mapping units may have different properties and limitations, and for this

) Classification
Depth to seasonal Depth
Soil series and map symbols high water table from
surface ! USDA
texture
Feet Inches
Arkport: ApA, ApB, ApC .- 4 or more. 0-10 | Finesandy loam_ . . . _________.__._ ———eeee
10-42 | Stratified fine sandy loam, loamy fine sand,
silt, and silt loam.
42-60 | Stratified fine sandy loam and silt___.._..
Barry: Bao oo Less than 1. 0-14 | Sandy loam 3_ _ __________ . __________._
14-34 | Loam and light sandy clay loam____.______
34-60 | Sandy loam and loamy finesand_ _____._._
Berville: Be_ oo Less than 1. 0-10 | Loam. .. _.__.
10-32 | Light sandy clay loam_______________.___.
32-60 | Loam._ - ieeas
*Boyer:
BrA, BrB, BrC, BtA, BtB, BtC, BtD, BtE, BtF____| 4 or more. 0-16 | Loamy sand ®_ _______ .o ce__
For the Oshtemo part of BtA, BtB, BtC, BtD, 16-36 | Gravelly sandy loam or gravelly light sandy
BtE, and BtF, see the Oshtemo series. clay loam.
i 36-60 | Gravelly sand___ . _________
BsA, BsB . oo cecceao- 3 or more. 0-16 | Loamy sand. - .o o_a___.
16-36 | Gravelly sandy loam or gravelly light sandy
clay loam.
36-45 | Gravelly sand..c_ oo
45-60 | Stratified silt and very fine sand____._____
Brady: BuA_ ... 1to 2. 0-25 | Loamy sand and sand_______._______ S
25-51 { Loamy sand, sandy loam, and sandy clay
loam.
. 51-60 | Gravelly sand____ . ____ . _._..._.
Breckenridge: Bv_.__ .. Less than 1. 0-11 | Loamysand_ . __________________-_.
11-42 | Sandy loam andsand__________.__________
42-60 | Loam.____._ e mmmmmmm———————————
Bronson: BwA__ .- 2 to 3. 0-28 | Loamy sand_ . __ . _ ..o _e-_
28-42 | Light sandy loam______ . ___.__________._.
42-60 | Gravelly sand.._. o _____.__
Brookston: By . Less than 1. 0-10 | Loam . oo
10-26 | Clay loam___ .-
26-60 | Loam and light elay loam.____.___________._
Carlisle:  CCoooo oo ceciceeae e At surface. 0-48 | Muek._ o cceoeoo_-
Colwood: Croo e Less than 1. 0-13 | Fine sandy loam_.__.___._._._ R
' 13-26 | Loam orsilt loam._ . _ . _ .. ____._._.
26-60 | Silty clay loam and silt loam.____.____._._.
*Conover: CvA,CvB, CxA__ ... 1to2. 0-13 | Loam .ot
For the Miami part of Cx A, see the Miami series., 13-34 | Clay loam_ . _ .. .
' 34-60 | Loam and light clay loam________________
Edwards: Ed_____ ... At surface. 0-19 | MucK. o oo oo eecc e em
19-48 | Marl.__.__.___ e
*Fox: FoA, FoB, FoC, FrB, FrC, FrD, FrE, FrF____| 4 or more. 0-13 | Sandyloam 3. . ___ ...
For the Boyer part of FrB, FrC, FrD, FrE, and 13-36 | Sandy clay loam and gravelly loam.___..__.
FrF, see the Boyer series. 36-60 | Gravelly sand.___ .. ___________._______
Gilford: Gd_.__ . __ Less than 1. 0-24 | Sandy loam ... _.._
) 24-36 | Sandy loam and sandy clay loam______.._._
36-60 | Gravelly sand. ... ____________

See footnotes at end of table,
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ire onsite investigation. An asterisk in the first column indicates that at least one mapping unit in this series is
ow carefully the instructions for referring to other series that appear in the first column of this table]

Clagsification—Continued Percentage passing sieve—
: . Available Shrink-swell
Permeability water Reaction potential
Unified AASHO No. 4 No. 10 No. 200 capacity
(4.7 mm) | (2.0 mm) [(0.074 mm)
Inches per Inches per pH
hour inch of soil

SM A-2 100 100 20-35 2. 0-6. 3 0. 16 6.1-7. 3 | Low.

SM or ML A-2 or A4 95-100 95-100 20-55 | 0.63-2.0 .14 6.6-7.3 | Low.

SM and ML A-2 and A-4 95-100 95-100 20-55 | 2.0-6.3 .14 27 4-7.8 | Low.

SM A-2 or A-4 95-100 90-100 25-45 2. 0-6. 3 .14 7.4-7.8 | Low.

ML-CL or SC A—4 or A-6 95-100 90-100 35-65 | 0.63-2. 0 .18 7.4-7. 8 | Moderate.

SM A-2 or A-4 85-95 80-95 15-45 2. 0-6. 3 .10 27 4-8.0 | Low.

ML-CL A-4 100 90-100 60-70 | 0.63-2.0 .18 7.4-7. 8 | Low.

SM or SC A-2 or A-6 95-100 60-90 30-45 | 0.63-2. 0 .18 7.4-7. 8 | Low.

ML or CL A-4 or A-6 95-100 85—109 60-80 0. 2-0. 63 .16 27 4-8.0 | Low to moderate.

SM A-2 95~-100 70-100 15-30 2, 0-6. 3 .10 5.1-6.0 | Low.

SM or SC A—K, é\—4, or 95-100 65-80 30-45 | 2.0-6.3 .10 5.1-5. 5 | Low.

SP-SM or SP A-3 or A-1 55-80 50-70 0-10 | 6.3-20.0 .02 7.4-8.0 | Low.

SM A-2 95-100 85-100 15-30 2.0-6. 3 .10 5.1-6.0 | Low.

SM or SC A—z, A-4, or 85-95 65-80 30-45 2.0-6. 3 .10 5.1-5.5 | Low.

-6

SP or SP-SM A-3 or A-1 55-80 50-70 0-10 6. 3-20. 0 .02 27 4-8.0 | Low.

ML and SM A-4 100 95-100 40-70 | 0.63-2.0 .13 27 4-8.0 | Low.

SM A-2 95-100 85-100 15-30 | 2.0-6.3 . 10 5.6-6.0 | Low.

SM or SC A—‘z, A-4, or 95-100 80-100 30-50 2.0-6. 3 .10 5.6-7.3 | Low.

-6

SP-SM or SP A-1or A-3 55-80 50-70 0-10 6. 3-20.0 .02 27, 4-8.0 | Low.

SM A-2 95-100 85-100 15-30 2.0-6. 3 .10 6.6-7.3 | Low.

SM A-2or A4 95-100 90-100 25-50 2.0-6. 3 .12 6.6-7. 8 | Low.

ML or CL A-4 or A-6 100 90-100 60-70 0. 2-0. 63 .16 27, 4-8.0 | Low to moderate.

SM A-2 95-100 85-100 15-30 2. 0-6. 3 .10 5.6-6.0 | Low.

SM A-2 or A-4 95-100 90-100 25-40 2.0-6. 3 .10 6.1-6.5 | Low.

SP-SM or SP A-1or A-3 55-80 50-70 0-10 | 6.3-20.0 .02 27.4-8.0 | Low.
- ML-CL A-4 100 85-100 60-70 | 0.63-2.0 .20 7.4-7.8 | Low.

CL A-6 95-100 85-100 65-80 | 0.63-2.0 .18 7.4-7. 8 | Moderate.

ML-CL or CL A-4 or A-6 95-100 85-100 60-80 | 0.2-0.63 .18 37 4-8.0 | Low to moderate.

Pt e e e 2.0-6.3 .25 6. 1-7. 3 | Variable.

SM A-2 100 100 15-35 2. 0-6. 3 .14 6.1-6.5 | Low.

ML-CL A4 100 100 60-70 | 0.63-2.0 .18 6.1-7.8 | Low.

ML and CL A-4 and A-6 100 95-100 85-95 | 0.63-2.0 .16 27, 4-8.0 | Low to moderate.

ML A4 100 85-100 60-70 | 0.63-2.0 .18 6.1-6. 5 | Low.

CL A-6 95-100 85-100 65-80 | 0.63-2.0 .18 5.6-6. 0 | Moderate. .

ML-CL or CL A-4 or A6 90-95 85-95 60-80 | 0.2-0.63 . 16 27, 4-8.0 | Low to moderate.

Pt e e e 2.0-6. 3 .. 25 6. 6-7. 3 { Variable.
_______________________________________________________________ Q] O] 57.8-8.0 | Variable.

SM A-2or A4 95-100 85-100 25-45 2.0-6. 3 .14 6. 1-7.3 | Low.

SC or CL A-6 95-100 75-80 35-60 | 0.63-2:0 .18 5.6-7.3 | Moderate.

GP or SP A-1 40-80 35-70 0-5 6.3-20.0 .02 27 4-8.0 | Low.

SM A-2 95-100 85-100 15-30 [ 2.0-6.3 .14 5.6-6.5 | Low.

SM or SC A-2 A-4, 0or A-6 95-100 90-100 30-45 2.0-6. 3 .14 5.6-6.0 | Low.

SP-SM or SP A-3 or A-1 55-80 50-70 0-10 | 6.3-20.0 .02 27.4-8.0 | Low.
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Classification
Depth to seasonal Depth
Soil series and map symbols high water table from
surface ! USDA
texture
Feet Inches .
*Hillsdale: HdB, HdC, HIB, HIC, HID, HIE, HmB, | 4 or more. — Sandy loam 3
HmC. 21-38 | Sandy clay loam__._
For the Miami part of HmB and HmC, see the 38-65 | Sandy loam
Miami series. : 65-70 | Sandy loam

Houghton: Ho_ oL At surface. 0-48 | Muek_ . ..

Lamson: LCo o oo cecmeemee— o Less than 1. 0-12 | Finesandy loam_________.___.___.______
12-25 | Very fine sandy loam and silt_ _________.__
25-38 | Stratified very fine sand and silt loam______
38-60 | Light silty clay loam and heavy silt loam_.__

Linwood: LMoo e e At surface. 0-31 { Muek.___._________ e
31-60 | Stratified silt loam, fine sandy loam, and

very fine sand.

Locke: LoB o et 1to 2. 0-16 | Sandy loam._ - ______
16-26 | Sandy clay loam________________________
26~60 | Sandy loam.______ . _.__._..

Metamora: MIB__.__ ..o e 1to 2. 0-21 | Sandy loam_____________________________
21-35 | Sandy clay loam__________ .. __.___..
35-60 | Clay loam________________________.__....

Metea: MnA, MnB, MnC.__ ... 3 or more. 0-29 | Loamysand_ . .. _____________ ...
29-48 | Clay loam. ...
4860 | Loam__ ..

*Miami: MoA, MoB, MoC, MoD, MoE, MoF, MrB__| 4 or more. 0-12'| Loam 8 __ o eicaooo-

For the Conover part of MrB, see the Conover 12-31 | Clay loam . _ .o
series. 31-60 | Loam. oo
*Minoa: MwB._____ ... 1to 2. 0-10 | Loamy finesand__ . __________.__________
For the Thetford part, see the Thetford series. 10-29 | Finesandy loam_ .. __._________.________

29-60 | Stratified fine sand and silt loam__________

Oakville:

OaB o ceeeeeaas 4 or more. 0-60 | Finesand._____ oo,

OKB o e 3 or more. 0-53 | Finesand_ - - i
53-60 | Loam . oo cmcmc—caea

Oshtemo . - o oo e 4 or more. 0-39 | Loamy sandandsand ®_________._______.
Mapped only with the Boyer series. 39-50 | Sandy loam and sandy clay loam_.____.____

50-60 | Gravelly sand_ .o cveaaecieaaa

Ottokee: OIA, OIB_ o iiiia—. 2 to 3. 0-17 | Loamy sand. oo oo
17-49 | Layers of fine sand, loamy sand, and sandy

loam.
49-60 | Sand. ..o ieeceemen

*Owosso: OmA,OmB,OmC,OmD___________________ 4 or more. 0-34 | Sandy loam 8 _ _ _ ____ L aaaa-

For the Miami part, see the Miami series. 34-43 | Clay loam. - oo
: 43-60 | Loam._ oo

Pewamo: Pe.. e Less than 1. 0-10 | Clay loam___ - oo
10-36 | Silty elay loam_____ . aeeeo
36-60 | Silty clay loam__________ P

Rifle: Rf__ o eooo_- At surface. 0-13 | Muek. o ieeceemeean
13-60 | . Mucky peat- - - - oo

Sebewa: Se__ e Less than 1. 0-10 | Loam. oo icmeaeaan
10-21 | Light sandy loam -
21-33 | Sandy clay loam__ oo
33-60 | Gravellysand____ .o

See footnotes at end of table,
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Clasgsification—Continued

Percentage passing sieve—

Available Shrink-swell
) Permeability water Reaction potential
Unified AASHO No. 4 No. 10 No. 200 capacity
(4.7 mm) | (2.0 mm) [(0.074 mm)
Inches per Inches per
hour inch of soil pH
SM A-2 or A4 95-100 85-100 25-45 2.0-6.3 5.6-7.3 | Low.
SC A-6 95-100 85-100 35-50 | 0.63-2.0 .16 5.1-6. 5 | Low to moderate.
SM A-2 0or A4 80-95 75-95 25-45 | 0.63-2.0 .10 5.1-6.5 | Low.
SM A-2 or A4 80-95 75-95 25-45 | 0. 63-2. 0 .10 26.1-8.0 | Low.
Pt e e 2.0-6. 3 .25 5. 1-7. 3 | Variable.
SM A-2 95-100 95-100 15-35 2.0-6.3 14 7.4-7.8 | Low.
ML A-4 95-100 95-100 50-65 2.0-6. 3 .14 ‘27 4-8.0 | Low.
SM or ML A-2 or A4 95-100 95-100 25-55 1 0.63-2.0 12 27.4-8.0 | Low.
ML or CL A-4 or A-6 95-100 90-100 70-85 | 0.63-2.0 .16 2 7.4-8.0 | Low to moderate.
Pt e e e 2.0-6.3 .25 5. 6-7. 3 | Variable.
ML or ML-CL | A4 95-100 90-100 '50-70 | 0.2-0.63 .16 2 7.4-8.0 | Low to moderate.
SM A-2 or A-4 95-100 |  85-100 2445 | 2.0-6.3 12 5.6-7.3 | Low.
SC A-6 95-100 90-100 35-50 | 0.63-2.0 .17 5.6-7.3 | Low to moderate.
SM A-2 or A-4 80-95 75-95 20-45 2.0-6. 3 .10 25.6-8.0 | Low.
SM A-2 95-100 85-100 15-25 2.0-6.3 .10 5.6-7.3 | Low.
SC A-6 95-100 85-95 35-50 | 0.63-2.0 .16 7.4-7.8 | Low.
CL A-6 90-95 85-95 60-80 0. 2-0. 63 .16 27 4-8.0 | Moderate.
SM A-2 95-100 95-100 15—30 6. 3-20. 0 .10 5.1-7.3 | Low.
CL A-6 95-100 90-100 60-80 | 0.63-2. 0 .16 5. 1-7. 3 | Moderate.
ML or CL A-4 or A-6 85-95 80-90 60-70 | 0.63-2.0 .14 27 4-8.0 | Low to moderate.
ML-CL A-4 100 90-100 60-70 | 0.63-2.0 .16 5.1-7. 8 | Low.
CL A-6 95-100 90-100 65-80 | 0.63-2.0 .18 5. 1-7. 8 | Moderate.
ML or CL A-4 or A-6 90-95 85-95 55-70 | 0.63-2.0 .16 27.4-8.0 | Low to moderate.
SM A-2 100 100 15-35 |. 2.0-6.3 .10 6.1-7.3 | Low.
SM A-2or A-4 95-100 95-100 20-45 2.0-6. 3 .12 6. 1-7.3 | Low.
SM or ML A-2 or A4 95-100 95-100 25-55 | 0.63-2. 0 14 27.4-8.0 { Low.
SP A-3 100 95-100 0-5 6. 3-20. 0 . 06 5.6-7.3 | Low.
SP A-3 100 95-100 0-5 6.3-20.0 .06 5.6-7.3 | Low.
ML A-4 85-95 80-95 60-70 | 0.63-2.0 .16 27.4-8.0 | Low.
SM or SP-SM A-2 or A-3 100 85-100 5-20 6.3-20.0 .08 5. 6;7. 3 | Low.
SM or 8C ﬁ—2, A-4, or 95-100 85-100 30-45 | 0.63-2.0 12 5.6-7.3 | Low.
-6
SP-SM or SP A-3 or A-1 55-80 50-70 0-10 | 6.3-20.0 .02 327 4-8.0 | Low.
SP-SM or SM A-2 100 100 10-20 6. 3-20. 0 .10 5.6-7.3 | Low.
SM and SP-SM | A-2 100 100 10-25 | 6.3-20.0 .10 6.6-7.3 | Low.
Sp A-3 100 100 0-5 6. 3-20.0 . 04 6.6-7.3 | Low.
SM A-2 95~100 85-100 15-25 2.0-6.3 10 5.6-7.3 | Low.
CL A-6 95-100 85-100 70-85 | 0.2-0. 63 .15 5. 6-7. 3 | Moderate.
ML or CL A-4 or A-6 85-95 80-90 60-70 | 0.2-0.63 .14 2 7. 4-8. 0 | Low to moderate.
CL A-6 100 95-100 60-80 | 0.63-2.0 .18 6. 1-7. 8 | Moderate.
CL A-7 100 95-100 70-90 0. 2-0. 63 . 16 6. 1-7. 8 | Moderate to high.
CL A-6 100 95-100 70-90 0. 2-0. 63 . 16 27.8-8. 0 | Moderate.
Pt e e . 2.0-6. 3 .25 | Below 4.5 | Variable.
Pt e e e 2.0-6. 3 .25 4. 5-6. 0 | Variable.
ML A-4 95-100 85-100 60-70 2..0—6. 3 .20 6.6-7.3 | Low.
SM A-2 95-100 85-100 15-30 2.0-6.3 .14 6. 6-7.3 | Low.
SC A-6 95-100 85-100 35-50 | 0.63-2.0 .18 6. 6-7. 3 | Moderate.
- GP or SP A-1 40-80 35-70 0-5 6.3-20.0 .02 27.4-8.0 | Low.
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Classification
° Depth to seasonal Depth

Soil series and map symbols high water table from i

surface ! USDA

texture

Feet Inches

*Spinks: SvB, SvC, SvD, SvE, SvF_____. ... 4 or more. 0-28 | Loamy sand_ _ - .o eoao_.
For the Oakville part, see the Oakville series. 28-60 | Sand and loamy sand______.._._.___._...
60-66 | Sand. ..o eeeiceman
TaWAS: T oo e memmmmmem e mmmc o mmmmmmm At surface. 0-18 | Muek_ e
18-60 | Sand._ .o rceemem
Thetford _ - oo oo o oo eem e m—e e ———————— 1 to 2. 0-28 | Loamysand._ _ _ .o o.o
Mapped only with Minoa series. 28-55 | Loamy sand and light sandy loam____.___.
55-60 | Very finesand__ - ___ . ono oo
Warners: We. o oo cemmemccc e cmmcmm—em—m———— e At surface. 0-12 | Loam oo e e
12-40 | Marl e
Wasepi: WeA e 1to 2. 0-14 | Sandy loam . ____ i emeeeaae
14-23 | Loam and sandy clay loam___________.....
23-34 | Loamysand._ _ . iiecmcmeaaae
34-60 | Gravelly sand_ ..o
Washtenaw: Wh_ o cccccccceccem—m—ae Less than 1. 0-19 | Silt loam . oo e eemeean
19-50 | -Silt loam - _ . meceeaa-
50-60 | Loam . . o=

1 The depths given are for the representative profiles given in the section “‘Descriptions of the Soils.”” Variations in the thickness and

in the depth to a layer are common for most soils.
3 Slightly effervescent.

|Not listed in this table are Alluvial land (Ad), Borrow pits (Bp), Gravel pits (Gr), Lake beaches (La), and Made land (Md). These land
made up of two or more kinds of soil. The soils in such mapping units may have different properties and limitations, and for this

TasLE 5.—Engineering

Soil series and map symbols

Suitability as source of—

Topsoil Sand Gravel Road fill
Arkport: ApA, ApB, ApC._.._. Good: to depth Not suitable: Not suitable: Fair: low-ghrink swell poten-
of 10 to 16 inches; stratified fine stratified fine tial; slight compressibility;
low organic- sand, sandy sand, sandy fair compaction; good
matter content. loam, silt, and loam, silt, and stability.
) loam. loam.
Barry: Ba-oo oo Poor: to depth of Not suitable: Not suitable: Poor: low shrink-swell poten-

10 to 14 inches;
loamy; high
organic-matter
content; high
water table.

Poor: to depth of
6 to 12 inches;
loamy; high
organic-matter
content; high
water table.

Berville: Be_.__ . _ oo

underlain by
sandy loam.

Not suitable:
loam underlying
material.

underlain by
sandy loam.

Not suitable:
loam underlying
material.

tial; slight compressibility;
fair compaction and stabil-
ity; wetness hinders exca-
vation.

Poor: low to  moderate
shrink-swell potential; slight
to medium compressibility;
fair compaction and stabil-
ity; wetness hinders exca-
vation.
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properties—Continued
Classification—Continued Percentage passing sieve— ,
Available Shrink-swell
Permeability water Reaction potential
Unified AASHO No. 4 No. 10 No. 200 capacity
(4.7 mm) | (2.0 mm) [(0.074 mm)
Inches per Inches per
hour inch of soil pH
SP-SM or SM A-2 100 85-100 10-20 | 6.3-20.0 .10 6.1-7. 3 | Low.
SP-SM A-3 100 95-100 5-10 | 2.0-6.3 . 08 6. 1-7.3 | Low.
sSp A-3 100 100 0-5 6.3-20.0 .04 6.6-7. 8 | Low.
Pt o 2.0-6.3 .25 5.6-7. 3 | Variable.
SP-SM or SP A-3 100 95-100 0-10 | 6.3-20.0 . 07 6. 6-7. 8 | Low.
SM A-2 100 95-100 15-20 | 6.3-20.0 .10 6.1-7.3 | Low.
SM and SP-SM | A-2 100 100 15-25 | 2.0-6.3 .10 6.1-7.3 | Low.
SM A-2 or A4 100 95-100 35-50 | 6.3-20.0 .04 7.4-7.8 | Low.
ML A-4 95-100 95~100 55-65 | 0.63-2. 0 .20 7.4-7.8 | Low.
_______________________________________________________________ ® ® 57.8-8.0 | Variable.
SM A-2 95-100 85-100 15-30 | 2.0-6.3 .14 6. 1-7. 3 | Low.
ML-CL or SC A-4 or A-6 95-100 75-100 35-60 { 2.0-6.3 .16 6.6-7.3 | Low.
SM A-2 95-100 75-100 15-25 | 2.0-6.3 . 06 6. 6-7.8 | Low.
SP-SM or SP A-3 55-80 50-70 0-10 | 6.3-20.0 . 04 27.4-8.0 | Low.
ML-CL A-4 100 95-100 70-90 | 0. 63-2. .20 .5.1-6.0 | Low.
ML-CL A-4 100 95-100 60-80 | 0.2-0.63 16 6.1-6. 5 | Low.
ML-CL A4 95-100 95-100 60-80 | 0.2-0.63 .16 7.4-7.8 | Low.

¢ Content of coarse fraction more than 3 inches in size is 1 to 5 percent in some areas.

4 Variable.

8 Violently effervescent.

tnlerpretations

types are variable and require onsite investigation. An asterisk in the first column indicates that at least one mapping unit in this series is
reason it is necessary to follow carefully the instructions for referring to other series that appear in the first column of this table]

Soil features affecting—

Highway location

Foundations for low
buildings

Winter grading

Degree and kinds of
limitation for septic
tank disposal field

Corrosion potential
for conduits of—

Cuts and fills needed in
some areas; well
drained; moderate
susceptibility to frost
action; good stability.

Nearly level ; high water
table; moderate sus-
ceptibility to frost
action; fair stability;
wetness hinders con-
struction.

Nearly level ; high water
table; high suscepti-
bility to frost action;
poor stability ; wetness
hinders construction.

Good stability; low_
shrink-swell potential;
slight compressibility;
well drained.

Fair stability ; low
shrink-swell potential;
slight compressibility;
high water table.

Fair stability; low to
moderate shrink-swell
potential ; slight to
medium compressi-
bility; high water
table. !

Loamy; good stability
on thawing.

Loamy; high water
table; wetness hinders
operations; fair sta-
bility on thawing;
cobbly in a few areas.

Loamy; high water
table; poor stability
on thawing.

Slight: moderate per-
meability ; possible
. pollution of shallow
water supplies.

Severe: moderate per-
meability; high water
table; disposal field
saturated during wet
periods.

Severe: moderately
slow permeability;
high water table;
disposal fields sat-
urated during wet
periods.

Uncoated Concrete
steel
Low._._____ Low.
High_______ Low.
High_______ Low.
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Soil series and map symbols

Suitability as source of—

Road fill

Topsoil Sand Gravel
*Boyer:
BrA, BrB, BrC, BtA, BtB, | Poor: to depth of Good: sand and Fair: generally Good: low shrink-swell po-
BtC, BtD, BtE, BtF. 6 to 14 inches; some fines and more than 50 tential; slight compressi-
For the Oshtemo part of sandy; low gravel. percent sand and bility; fair compaction and
BtA, BtB, BtC, BtD, organic-matter some fines. stability; gravelly sand is
BtE, and BtF, see Osh- content; gravelly good subgrade material.
temo series. -on surface in
some areas.

BsA, BsB._ . Poor: to depth Poor: thin layers Poor: thin layers Good in upper 40 to 50 in-
of 8 to 12 inches; of sandy ma- of gravelly ma- ches: low shrink-swell po-
sandy; low terial. terial. tential; slight compressi-
organic-matter bility ; fair compaction and
content; gravelly stability. Poor below depth
on surface in of 50 inches: low shrink-
some areas. swell potential; medium

compressibility; fair com-
paction and stability; ma-
terial flows when wet.
Brady: BuA___.._______ ... Poor: to depth Fair: sandy with Fair: sandy ma- Fair: low shrink-swell po-
of 6 to 8 inches; some fines and terial with 30 to tential; slight compressi-
sandy; low con- gravel; seasonal 50 percent gravel,; bility; good compaction;

Breckenridge: Bv______.____.._

Bronson:

Brookston: By__________.....

Carlisle: Ceoooomecoocaoooo

Colwood: Cr__ oo

BwA . -

tent of organic
matter; seasonal
high water table.

Poor: to depth
of 8 to 11
inches; sandy;
moderate organic-
matter content;
high water table.

Poor: to depth
of 8 to 11
inches; sandy;
low organic-
matter content.

Poor: _to depth of
8 to 12 inches;
loamy; high or-
ganic-matter
content; high
water table.

Poor: organic soil
erodible and oxi-
dizes readily;
high water table.

Poor: to depth of
8 to 14 inches;
loamy; high or-
ganic-matter con-
‘tent; high water
table.

high water table.

Not suitable:
loam under-
lying material.

Fair: sand and
some fines and
gravel.

Not suitable:
loam and clay
loam underlying
material.

Not suitable: or--

ganic soil.

Not suitable: un-
derlain by silty
clay loam and
silt loam.

seasonal high
water table.

Not suitable:
loam under-
lying material.

Fair: generally
more than 50
percent sand and
some fines.

Not suitable: un-
derlain by loam
and clay loam.

Not suitable: or-
ganic soil.

Not suitable: un-
derlain by silty
clay loam and
silt loam.

fair stability.

Fair: low shrink-swell po-

- tential; medium compressi-
bility: fair compaction and
stability; wetness hinders
construction.

Good: low shrink-swell po-
tential; slight compressi-
bility; fair compaction and
stability; generally sand
material provides good
subgrade material.

Poor: low to moderateshrink-
swell potential; medium
compressibility; fair com-
paction and stability; wet-
ness hinders excavation.

Not suitable: variable shrink-
swell potential; high com-
pressibility; poor compac-
tion; very poor stability;
wetness hinders excavation.

Poor: low to moderate
shrink-swell potential; me-
dium compressibility; poor
compaction and stability;
wetness hinders excavation;
material flows when wet.
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Soil features affecting—

Highway location

Foundations for low
buildings

Winter grading

Degree and kinds of
limitation for septic
tank disposal field

Corrosion potential
for conduits of_—-

"Cuts and fills needed in

many places; well
drained, low suscepti-
bility to frost action;
fair stability.

Nearly level to gently
sloping; well drained,
low susceptibility to
frost action; fair sta-
bility ; material below
depth of 50 inches has
high susceptibility to
frost action.

Nearly level; seasonal
high water table; low
susceptibility to frost
action; fair stability;
seasonal wetness hin-
ders construction.

Nearly level; high
water table; moderate
susceptibility to frost
action; fair stability;
wetness hinders con-
struction.

Nearly level; moder-
ately well drained;
low susceptibility
to frost action;
fair stability.

Nearly level; high water
table; high suscepti-
bility to frost action;
fair stability; wetness
hinders construction.

Nearly level; high water
table; high suscepti-
bility to frost action;
unstable organic soil;
wetness hinders con-
struction.

Nearly level; high water
table; high suscepti-
bility to frost action;
poor stability; wetness
hinders construction.

Fair stability; low
shrink-swell potential ;
slight compressibility ;
well drained.

Fair stability ; low
shrink-swell poten-
tial; medium com-
pressibility; well
drained.

Fair stability; low
shrink-swell poten-
tial; slight com-
pressibility; seasonal
high water table.

Fair stability; low to
moderate shrink-
swell potential;
medium compressibil~
ity; high water table.

Fair stability; low
shrink-swell poten-
tial; slight com-

" pressibility; sea-
sonal high water
table.

Fair stability; low to
moderate shrink-
swell potential; me-
dium compressibility;
high water table.

Very poor stability;
variable shrink-swell
potential; high com-
pressibility ; high water
table.

Poor stability; low to
moderate shrink-
swell potential; me-
dium compressibility;
high water table.

Sandy; low moisture

content; good stability

on thawing; cobbly
in a few areas.

Sandy; low moisture
content; good stabil-
ity on thawing;
cobbly in a few areas.

Sandy; seasonal high
water table; wetness
hinders operations in
some areas; good sta-
bility on thawing.

Loamy: high water
table; wetness hin-
ders operations; fair
stability on thawing.

Sandy; low moisture
content; good sta-
bility on thawing.

Loamy; high water
table; wetness hinders
operations; poor sta-
bility on thawing.

Organic material; high
water table; wetness
hinders operations;
very poor stability
on thawing.

Loamy; high water
table; wetness hinders
operations; poor sta-
bility on thawing.

Moderate:

Severe:

Moderate:

Severe:

Severe:

Severe:

Slight on slopes of 0 to

12 percent: mod-
erately rapid permea-
bility ; possible pollu-
tion of shallow water
supplies. Moderate on
slopes of 12 to 18 per-
cent; installation and
operation of disposal
fields are difficult on
slopes of more than 12
percent. Severe on
slopes of 18 to 40 per-
cent; too steep.

moderately
rapid permeability;
possible pollution of
of shallow water sup-
plies; needs onsite
investigation.

Moderate to severe:

moderately rapid per-
meability ; seasonal

high water table; pos- |

sible pollution of shal-
low water supplies;
needs onsite investi-

_gation.

moderately
rapid permeability;
high water table;
disposal field satu-
rated during wet
periods.

moderately
rapid permeability;
seasonal high water
table; possible
pollution of shallow
water supplies.

moderately
slow permeability;
high water table;
disposal field satur-
ated during wet
periods.

moderately
rapid permesbility;
high water table; un-
stable organic ma-
terial; disposal field
saturated during wet
periods.

moderate per-
meability; high water
table; disposal field
saturated during wet
periods.

Uncoated | Concrete
steel
Low..____. Low.
Moderate...| Low.
Moderate...| Low.
High _.____ Low.
Low____._. Low.
High.______ Low.
High_.____. Moderate.
High_______ Low.




SOIL SURVEY

TasLE 5.—Engineering

Soil series and map symbols

Suitability as source of—

Topsoil

Sand

Gravel

Road fill

*Conover: CvA, CvB, CxA______
For the Miami part of

CxA, see the Miami
series.
Edwards: Edeooc_cooocooooooa-
*Fox: FoA, FoB, FoC, FrB,

FrC, FrD, FrE, FrF.
For the Boyer part of FrB,

FrC, FrD, FrE, and
FrF, see the Boyer
series.
Gilford: Gdeceococaaccaaaaa
*Hillsdale: HdB, HdC, HIB,

HIC ,HID, HIE, HmB, HmC.
For the Miami part of
HmB and HmC, see the
Miami series.

Houghton: Ho__.ooooaoaooo-o

Good: to depth of
7 to 10 inches;
loamy; medium
organic-matter
content; seasonal
high water table.

Poor: organic soil
erodible and oxi-
dizes readily;
high water table.

Fair: to depth of
6 to 14 inches;
loamy; low
organic-matter
content.

Poor: to depth of
10 to 14 inches;
loamy; high
‘organic-matter
content.

Good: to depth of
8 to 16 inches;
loamy ; medium
organic-matter
content.

Poor: organic
soil erosive and
oxidizes readily;
high water
table.

Poor: to depth of
8 to 10 inches;
loamy; high
organic-matter
content; high
water table.

Not suitable: un-
derlain by loam
and light clay
loam.

Not suitable: shal-
low organic soil
over marl.

Good: gravelly
sand.

Fair: gravelly
sand and some
fines; high
water table.

Not suitable:
underlain by
sandy loam.

Not suitable:
organic soil.

Not suitable:
underlain by
stratified silty
clay loam and
silt loam, very

fine sand and silt.

Not suitable: un-
derlain by loam
and light clay
loam.

Not suitable: shal-
low organic soil
over marl.

Good: gravelly
sand.

Fair: sandy
material; 30
to 50 percent
gravel; high
water table.

Not suitable:
underlain by
sandy loam.

Not suitable:
organic soil.

Not suitable:
underlain by
stratified silty
clay loam and
silt loam, very’
fine sand and silt.

Fair: low to  moderate
shrink-swell potential; me-
dium compressibility; fair
compaction and stability.

Not suitable: variable
ghrink-swell potential; high
compressibility; poor com-
paction; very poor stability;
wetness hinders excavation.

Good: low shrink-swell po-
tential; slight compressi-
bility; fair compaction and
stability.

Poor: low shrink-swell po-
tential; slight compressibil-
ity; fair compaction and
stability; wetness hinders
excavation.

Fair: low to  moderate
shrink-swell potential;
slight to medium compressi-
bility ; good to fair compac-
tion; fair stability.

Not suitable: variable
shrink-swell potential; high
compressibility; poor com-
paction; very poor stability;
wetness hinders excavation.

Poor: lowshrink-swell poten-
tial; medium compressibil-
ity; poor compaction and
stability; wetness hinders
construction; material flows
when wet.
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Soil features affecting—

Degree and kinds of
limitation for septic

Corrosion potential
for conduits of—

tank disposal field
Highway location Foundations for low Winter grading Uncoated | Concrete
buildings steel
Nearly level to gently Fair stability; low to Loamy, seasonal high Severe: moderately High_______ Low.
sloping; seasonal high moderate shrink-swell water table; fair sta- slow permeability;
water table; high sus- potential ; medium bility on thawing. seasonal high water
ceptibility to frost compressibility; sea- table.
action; fair stability; sonal high water
seasonal wetness hin- table.
ders construction.
Level; water table at Very poor stability; Organic material and Severe: variable per- High_______ Low.
surface; high suscepti- variable shrink-swell marl; high water meability; high water
bility to frost action; potential; high com- table; wet conditions table; unstable or-
frequent flooding; pressibility; high hinder operations; ganic material; dis-
organic material is water table. very poor stability posal field saturated
unstable and must be on thawing. during wet periods.
removed.
Cuts and fills often Fair stability; low Loamy; good stability Slight on slopes of 0 to Low..:__..| Low.
needed, well drained; shrink-swell potential; on thawing. 12 percent: moder-
low susceptibility to slight compressibility; ate permeability;
frost action; fair well drained. possible pollution of
stability. shallow water sup-
plies. Moderate on
slopes of 12 to 18
percent: installation
and operation of
disposal fields are
difficult on slopes of
more than 12 percent.
Severe on slopes of
18 to 40 percent:
too steep and
complex.
Nearly level; high Fair stability; low Loamy; high water Severe: moderately Low.._ ... Low.
water table; low shrink-swell potential; table; wetness hinders rapid permeability;
susceptibility to slight compressibility; operations; fair high water table;
frost action; fair high water table; stability on disposal field
stability; wetness flows when wet. thawing. saturated during
hinders construction. wet periods.
Cuts and fills often Fair stability; low Loamy; fair stability Slight on slopes of 0 Low...___. Low.
needed; well drained; to moderate shrink- on thawing. to 12 percent: mod-
low susceptibility to swell potential; erate permeability.
frost action; fair slight to medium Moderate on slopes of
stability. compressibility; 12 to 18 percent:
well drained. installation and
operation of disposal
fields are difficult on
slopes of more than
12 percent. Severe
on slopes of 18 to 25
percent: too steep
and complex.
Nearly level; high Very poor stability; Organic material; high Severe: moderately High___.__. Moderate.
water table; high variable shrink-swell water table; wetness rapid permeability;
susceptibility to potential; high com- hinders operations; high water table;
frost action; pressibility ; high very poor stability disposal field
unstable organic soil. water table. on thawing. saturated during
wet periods.
Nearly level; high Poor stability; low to Loamy; high water Severe: moderate High.__.__. Low.
water table; high moderate shrink- table; wetness permeability; high
susceptlblhty to swell potential; hinders operations; water table; disposal
frost action; poor medium compressi- poor stability on fields saturated .
stability; wetness bility; high water thawing. during wet periods.
hinders construction. table.
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Soil series and map symbols

Suitability as source of—

Topsoil

Sand

Gravel

Road fill

Linwood:

Locke: LoBooocmooooooooooC

Metamora:

Metea: MnA, MnB, MnC_____.

*Miami: MoA, MoB, MoC,
MoD, MoE, MoF, MrB.

For the Conover part of
MrB, see the Conover
series.

*Minoa: MwB. ...

For the Thetford part, see
the Thetford series.

Poor: organie soil
erodible and
oxidizes readily;
high water table.

Fair: to depth of
8 to 14 inches;
loamy; medium
organic-matter
content; seasonal
high water table.

Fair: to depth of
8 to 12 inches;
loamy; moderate
content of organic
matter; seasonal
high water table.

Poor: to depth of
7 to 10 inches;
sandy; low
organic-matter
content.

Fair: to depth of 6
to 10 inches;
loamy; medium
organic-matter
content.

Fair: to depth of 8
to 12 inches;
sandy; low.
organic-matter
content; water
table at 1 or 2
feet.

Not suitable:
shallow organic
soil.

Not suitable:
underlain by
sandy loam.

Not suitable:
underlain by clay
loam material.

Poor: limited
source; 18 to 40
inches of sandy
material.

Not suitable:
underlain by
loam.

Not suitable:
underlain by
stratified fine
sand, silt loam,
and silt.

Not suitable:
shallow organic
soil.

Not suitable:
underlain by
sandy loam.

Not suitable:
underlain by clay
loam material.

Not suitable:
loamy sand under-
lain by loam and
clay loam ma-
terial.

Not suitable:
underlain by
loam.

Not suitable:
underlain by fine
sand, silt loam,
and silt.

Not suitable: inorganic ma-
terial; variable shrink-swell
gotential; high compressi-

ility; poor compaction;
very poor stability. Fair in
substratum: low to moder-
ate shrink-swell potential;
medium compressibility; .
goor compaotion and sta-

ility ; wetness hinders con-
struction.

Fair: low shrink-swell po-
tential; slight compressibil-
ity; good compaction; good
stability.

Fair: low shrink-swell po-
tential; medium compressi-
bility; fair compaction and
good stability.

Fair: . low to moderate
shrink-swell potential; me-
diam compressibility; fair
compaction; fair stability.

Fair: low to moderate
shrink-swell potential; me-
dium compressibility; fair
compaction and stability.

Fair: low shrink-swell po-
tential; slight compressi-
bility ; poor compaction and
stability; water table at
depth of 1 or 2 feet; ma-
terial flows when wet.
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Soil features affecting—

Highway location

Foundations for low
buildings

Winter grading

Degree and kinds of
limitation for septic
tank disposal field

Corrosion potential
for conduits of—

Nearly level; high
water table; high
susceptibility to
frost action; unstable
organic soil.

Nearly level to gently
sloping; seasonal high
water table; moderate
susceptibility to '
frost action; good
stability ; seasonal
wetness may hinder
construction.

Nearly level to gently
sloping; seasonal high
water table; moderate
susceptibility to
frost action; fair
stability ; wetness
hinders construction
in some areas.

Cuts and fills needed in
few areas; well
drained; high suscep-
tibility to frost action;
fair stability.

Cuts and fills often
needed; well drained;
high susceptibility to
frost action; fair sta-
bility.

Nearly level to gently
sloping; seasonal high
water table; moderate
susceptibility to frost
action; fair stability;
wetness hinders con-
struction in some
areas.

Very poor stability;
variable shrink-swell
potential; high com-
pressibility in muck;
high water table.

Good stability; low
shrink-swell potential;
slight compressibility;
seasonal high water
table.

Fair stability ; moderate
shrink-swell potential;
medium compressi-
bility; seasonal high
water table. :

Fair stability; low to
moderate shrink-swell
potential ; medium
compressibility ; well
drained.

Fair stability; low to
moderate shrink-swell
potential; medium
compressibility ; well
drained.

Poor stability; low

shrink-swell potential ;

slight compressibility;
seasonal high water
table.

Organic material; high’
water table; wetness
hinders operations;
very poor stability
on thawing.

Loamy; seasonal high
water table; wetness
hinders operations in
some areas; fair
stability on thawing.

Loamy; seasonal high
water table; wetness
hinders operations
in some areas; fair
stability on thawing.

Sandy; poor stability on
thawing.

Loamy; fair stability on
thawing.

Sandy ; seasonal high
water table; wetness
hinders operations in
some areas; poor sta-
bility on.thawing.

Severe: moderately
rapid permeability
in organic material,
moderately slow in
substratum; high
water table; unstable
organic material;
disposal field saturated
during wet periods.

Severe: moderate
permeability ; seasonal
high water table.

Severe: moderate
permeability in the
upper part, moder-
ately slow in the
lower part; seasonal
high water table.

Moderate to severe:
rapid permeability in
the upper part, mod-
erately slow in the
lower part; onsite in-
vestigation needed.

Slight on slopes of 0 to
2 percent: moderate
permeability. Moder-
ate on slopes of 12 to
18 percent: installa-
tion and operation of
disposal fields are diffi-
cult on slopes of more
than 12 percent.
Severe on slopes of 18
to 35 percent; too - -
steep and complex.

Severe: moderate per-
meability ; seasonal
high water table.

Uncoated” | Concrete
steel
High._.____ Low.
Moderate..-| Low.
High___.___ Low.
Moderate.. .| Low.
Moderate-._{ Low.
Moderate...| Low.
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Soil series and map symbols

Suitability as source of—

Topsoil Sand Gravel ‘Road fill
Oakville: ) :

OaB. s Poor: to depth of Good: sandy ma- Not suitable: Fair: low shrink-swell po-
6 to 8 inches; terial to depth underlain by fine tential; slight compressi-
sandy; low greater than 60 sand. bility; fair compaction;
organie-matter inches. poor stability.
content; subject
to soil blowing.

OkB o iccaao- Poor: to depth Fair: 40 to 66 Not suitable: fine Fair: for sandy material; low
of 6 to 8 inches; inches of sandy sand; underlain shrink-swell potential; slight
sandy; low material. by loam material. compressibility; fair com-
organic-matter action; poor stabilitf. Fair:
content; subject or loamy material; low
to soil blowing. shrink-swell potential; me-

dium compressibility; poor

compaction and stability.
Oshtemo. o ooooiooas Poor: to depth of Good: gravelly Fair: dominantly Good: low shrink-swell po-
Mapped only with Boyer 8 to 10 inches; sand. sandy material tential; slight compressi-
series. sandy; low with 30 to 40 bility; fair compaction and
organic-matter percent gravel. stability; substratum pro-
content. vides good subgrade ma-

terial.

Ottokee: OIA,OIB___ . .._.. Poor: to depth of Good: sandy Not suitable: Fair: low shrink-swell po-
6 to 9 inches; with thin layers underlain by tential; slight compressi-
sandy; low of loamy sand. sand. bility; fair compaction and

*Owosso: OmA, OmB,0OmC,OmD.
For the Miami part, see the
Miami series.

Pewamo: Pecoo oo ...

organic-matter
content; subject
to soil blowing.

Fair: to depth of
8 to 10 inches;
loamy; moderate-
ly low organic-
matter content.

Poor: to depth of
9 to 12 inches;
loamy; high
organic-matter
content; high
water table.

Not suitable: .
underlain by clay
loam and loam
madterial,

_ Not suitable:

underlain by
silty clay loam.

Not suitable:
underlain by clay
loam and loam
material.

Not suitable:
underlain by
silty clay loam.

Poor:

stability.

Fair: low to moderate shrink-

swell potential; medium
compressibility; fair stabil-
ity. )

moderate to high
shrink-swell potential; me-
dium compressibility; good
compaction; fair stability;
wetness hinders excava-
tion.
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Soil features affecting—

Degree and kinds of
limitation for septic
tank disposal field

Corrosion potential
for conduits of—

Highway location Foundations for low Winter grading Uncoated. | Concrete
buildings steel
Cuts and fills often Poor stability; low Sandy ; low moisture Slight on slopes of 0 to Low._.___.. Low.
needed; well drained; shrink-swell potential; content; good stability ‘12 percent: rapid per-
low susceptibility to slight compressibility; on thawing. meability ; possible
frost action; poor sta- well drained. pollution of shallow
bility ; loose sand water supplies. Moder-
sometimes hinders con- ate on slopes of 12 to
- struction; subject to - 18 percent: installa-
8oil blowing. tion and operation of
disposal fields are diffi-
cult on slopes of more
than 12 percent.
Severe onslopes of 18 to
35 percent: too steep.
Nearly level; gently Poor stability; low Sandy; low moisture Slight to moderate: Low in Low.
sloping; well drained; shrink-swell potential; content; good moderate perieability; sand;
sandy material has medium compressi- stability on thawing. possible pollution of moderate
low susceptibility to bility; well drained. shallow water supplies; in loam.
frost action; poor where loamy material
stability ; loose sand is at depth of less
sometimes hinders than 48 inches disposal
construction ; subject fields may be saturated
to soil blowing. Sub- during wet periods;
stratum: high sus- need onsite
ceptibility to frost investigation.
action; poor stability.
Cuts and fills often Fair stability; low Sandy ; low moisture Slight on slopes of 0 to Low_____._ Low.
" needed; well drained; shrink-swell potential ; content; good stability 12 percent: moderate
low susceptibility slight compressibility; on thawing. permeability ; possible
to frost action; fair well drained. pollution of shallow
stability. water supplies. Mod-
erate on slopes of 12
to 18 percent: in-
stallation and opera-
tion of disposal fields
are difficult on slopes
of more than 12 per-
cent. Severe on slopes
of 18 to 35 percent:
too steep.
Nearly level to gently Fair stability; low Sandy; low moisture Moderate: rapid per- Low_______ Low.
sloping; moderately shrink-swell potential; content; good stability meability ; moderately
well drained; low slight compressibility; on thawing. well drained; possible
susceptibility to moderately well pollution of shallow
frost action; fair drained. water supplies; water
stability; loose sand table within 3 feet of
may hinder construc- surface during wet
tion; subject to periods.
soil blowing.
Cuts and fills needed Fair stability ; low Loamy ; fair stability Moderate: moderately | High__.____| Low.
in some areas; well to moderate shrink- on thawing. rapid permeability in
drained; high sus- swell potential ; medi- upper part, moderate-
ceptibility to frost um compressibility; ly slow in lower part;
action; fair stability. well drained. well drained; slopes of
more than 12 percent
hinder installation and
operation of disposal
fields.
Nearly level; high water | Fair stability; moderate | Loamy; high water table;| Severe : moderately slow| High_______ Low.

table; high susceptibil-
ity to frost action;

fair stability; wetness
hinders construction.

shrink-swell potential;
medium compressibil-
ity; high water table.

wetness hinders opera-
tions; poor stability on
thawing.

permeability; high
water table; disposal
field .saturated during
wet periods.
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Soil series and map symbols

Suitability as source of—

Topsoil Sand Gravel Road fill

Rifle: Rfecocccccemmccccaaaa Poor: organicsoil; | Not suitable: Not suitable: Not suitable: variable
water table at organic soil. organic soil. shrink-swell potential;
surface; erodible high compressibility; poor
and oxidizes compaction; very poor sta-
readily. bility; wetness hinders ex-

cavation.

Sebewa: S€cccvoocicioeoaao- Poor: todepth of Fair: gravelly sand | Fair: gravellysand | Poor: low shrink-swell po-
9 to 14 inches; and some fines; and some fines; tential; slight compressibil-
loamy; high high water table. high water table. ity; fair compaction - and
organic-matter stability.

‘Sgir;:ks: SvB, SvC, SvD, “SvE,
vF.
For the Oakville part, see

the Oakville series.

Thetford - - - oo .-
Mapped only in a complex

with Minoa soils.

Warners: Weoooooooooooooo-

Wasepi:

Washtenaw: Wh_ o __o..___

content; high
water table.

Poor: to depth of
6 to 9 inches; .
sandy; low
organic-matter
content; subject to
soil blowing.

Poor: organic soil
erodible and
oxidizes readily;
high water table.

Poor: to depth of
6 to 8 inches;
sandy; low
organic-matter
content; seasonal
high water table.

Poor: to depth of
0 to 12 inches;
poor chemical and
physical prop-
erties; high water
table.

Fair: to depth of
8 to 10 inches;

" sandy; moderate
organic-matter

content; seasonal

high water table.

Poor: to depth of
8 to 18 inches;
loamy; medium
organic-matter
content; high
water table.

Good: sandy; thin
layers of loamy
sand.

Poor: sandy ma-
terial at a depth
ranging from 12
to 40 inches; high
water table.

Fair: sandy with
thin layers of
loamy sand; sea-
sonal high water
table.

‘Not suitable: loam

underlain by
marl,

Fair: sandy and
some fine gravel
below depth of
about 24 inches,
seasonal high
water table.

Not suitable:
underlain by
loamy material.

Not suitable:

underlain by sand.

Not suitable:
organic soil over
sand.

Not suitable:
underlain by
sand.

Not suitable: "loam
underlain by
marl.

Fair: less than 50
percent gravel;
seasonal high
water table,

Not suitable:
underlain by
loamy material.

"Notsuitable: high compressi-

Fair: low shrink-swell po-
tential; slight compressi-
_bility; fair compaction and
stability.

Not suitable: organic ma-
terial 12 to 40 inches thick.
Fair in sandy substratum;
low shrink-swell potential;
slight compressibility; poor
stability; wetness hinders
excavation.

low shrink-swell po-
tential; slight compressi--
bility; fair .compaction;
oor stability; seasonal
igh water table.

Fair:

bility; variable shrink-
swell potential; poor com-
paction and stability; high
water table.

Fair: lowshrink-swell poten-
tial; slight compressibility;
fair compaction and sta-
bility; wetness hinders
excavation in some areas.

Poor: variable shrink-swell
potential; medium compres-
sibility; poor compaction
and stability; high water
table.
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Soil features affecting—

Degree and kinds of
limitation for septic

Corrosion potential
for conduits of— -

tank disposal field
Highway location Foundations for low Winter grading Uncoated | Concrete
buildings steel

Nearly level; high water | Very poor stability; vari- | Organic material; high Severe: moderately rap- | High.._____ High.
table; high susceptibil- able shrink-swell po- water table; wetness id permeability; high )
ity to frost action; very tential; high compres- hinders operations; water table; nearly
poor stability; wet- sibility; high water very poor stability on level; unstable organic
ness hinders construc- table. thawing. material; filter field
tion. saturated during wet

periods.
| Nearly level; high water | Fair stability; low Loamy; high water table; | Severe: moderate per- High..___..| Low.
table; moderate sus- shrink-swell potential; wetness %inders opera- meability; high water
ceptibility to frost slight compressibility; tions; poor to fair table; disposal field
action; fair stability; high water table. stability on thawing. saturated during wet
wetness hinders con- periods.
struction.

Cut and fills needed in Fair stability ; low Sandy; low moisture Slight on slopes of 0 to Low_____.__ Low.
some areas; well shrink-swell potential; content; good stability 12 percent: moderate- : )
drained; low suscep- slight compressibility ; on thawing. ly rapid permeability;
tibility to frost action; well drained. possibility of polluting
fair stability; loose - shallow water supplies.
sand may hinder con- Moderate on slopes
struction; subject to of 12 to 18 percent:
soil blowing. installation and opera-

tion of disposal fields
are difficult on slopes
of more than 12 per-
cent. Severe on slopes
of 18 to 35 percent:
too steep.

Nearly level; high water | Fair stability; low Organic material; high = | Severe: moderately High_______ Low.
table; high susceptibil- shrink-swell potential; water table; wetness rapid permeability;
ity to frost action; slight compressibility; hinders operations; high water table; un-
very poor stability; high water table. very poor stability on stable organic material;
wetness hinders thawing. disposal field saturated
excavation. during wet periods.

Nearly level; seasonal Poor stability; low Sandy; seasonal high Severe: moderately Moderate .. | Low.
high water table; low shrink-swell potential; water table; wetness rapid permeability;
susceptibility to frost slight compressibility; hinders operations in seasonal high water
action; poor stability; seasonal high water soIne areas; poor table; possible pollu-
wetness hinders con- table. stability on thawing. tion of shallow water
struction in some sup(flies; disposal
areas. fields saturated during

wet periods.

Nearly level; high water | Poor stability; variable Loamy and marl; high Severe: variable per- High___.___ Low.
table; high suscepti- shrink-swell potential; water table; wetness meability ; high water
bility to frost action; high compressibility; ‘hinders operations; table; disposal field
gﬁgr stability ; wetness high water table. .poor stability on saturated during wet

ders construction. ’ thawing. periods.

Nearly level; seasonal Fair stability ; low Loamy ; seasonal high Severe: moderately Moderate...| Low.
- high water table; low shrink-swell potential; water table; wetness rapid permeability

susceptibility to frost slight compressibility ; hinders operations in seasonal high water

action; fair stability; seasonal high water some areas; fair stabil- table; possible pollu-

wetness hinders con- table. ity on thawing. tion of shallow water

struction in some supplies; disposal

areas. fie! J) saturated during

wet periods.

Nearly level; high water | Poor stability; low Loamy, high water table; | Severe: moderately High ... Low.
table; high suscepti- - shrink-swell potential; wetness hinders opera- slow permeability;
bility to frost action; medium compressi- tions; poor stability high water table; dis-
poor stability; wetness bility; high water on thawing. posal field saturated
hinders construction. table. - during wet periods.
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[Not listed in this table are Alluvial land (Ad), Borrow pits (Bp), Gravel pits (Gr), Lake beaches (La), and Made land (Md). These land
made up of two or more kinds of soil. The soils in such mapping units may have different properties and limitations, and

-Soil features affecting—
Soil series and map symbols _
Agricultural drainage Irrigation Terraces and diversions
Arkport: ApA, ApB, ApC_____ Not needed. _ ... _._._.__ Moderate available water ca- | Moderate permeability; loam
pacity; rapid water intake and sandy subsoil; mostly
rate; nearly level to strongly gentle slopes; little runoff.
sloping.

Barry: Ba_ oo ... High water table; moderate | Moderate available water ca- | Notneeded . ____________.____

) permeability; sandy pockets; pacity; moderately rapid wa-

nearly level; some wet de- ter intake rate; nearly level;
pressions. drainage required.

Berville: Be___.______________ High water table; moderately | High available water capacity; | Not needed___________________
slow permeability; nearly medium water intake rate;
level; some wet depressions. nearly level; drainage re-

quired.

*Boyer: Notneeded.. ... ____________. Low available water capacity; | Moderately rapid permeability;

BrA, BrB, BrC, BtA, BtB, rapid water intake rate; slop- | . gravelly subsoil; slopes greater

BtC, Btb BtE, BtF. ing areas subject to runoff than 12 percent hinder con-
For the éshtemo art of and erosion. struction; difficult to vegetate;
BtA, BtB, BtC, BtD, BtE, erodible; moderate depth to
and BtF, see the Oshtemo gravelly sand.

series.

BsA, BsB___._._________. Not needed.. ... _______.. Moderate available water ca- | Moderately rapid permeability;
pacity; rapid water intake gravelly loamy subsoil; gentle
rate; nearly level to gently slopes; difficult to vegetate;
sloping. erodible; moderate depth to

gravelly sand.

Brady: BuA__.__ .. ____.__ High water table; moderately | Low available water capacity; | Not needed. .- ___________._..
rapid permeability; fine soil rapid water intake rate; nearly
may clog tile. level; drainage generally re-

quired.

Breckenridge: Bv..___..._..__| High water table; moderately | Moderate available water capa- | Not needed. .- ...
rapid permeability; nearly pacity; rapid water intake :
level; depressions need surface rate; nearly level; drainage
drains in some places. required.

Bronson: BwA_______________ Not needed.... ... . _._. Low available water capacity; | Not needed.________._________

rapid water intake rate; nearly
level.

Brookston: By...____.___.____ High water table; moderately | High available water capacity; | Not needed- .. _____._..._..
slow permeability; nearly medium water intake. rate;
level; depressions often wet. nearly level; drainage required.

Carlisle: Ce..________________ High water table; moderately | Very high available water ca- | Not needed_ ..o .. ._._._
rapid permeability; water pacity; very rapid water in-
level control desirable to re- take rate; nearly level; drain-
duce subsidence; ditchbanks age required.
unstable and require frequent ‘
maintenance; nearly level.

Colwood: Cro__._._._______ High water table; moderate | High available water capacity; | Not needed_ .- oo ...
permeability; fine soil material medium water intake rate;
may clog tile; ditchbanks un- nearly level; drainage required.
stable; nearly level.

*Conover: CvA,CvB,CxA_____ High water table; moderately | High available water capacity; | Not needed.____ ... ...

For the Miami part of slow permeability; nearly level | medium water intake rate;
CxA, see the Miami to gently sloping; wet depres- nearly level to gently sloping;
series. sions need surface drains. drainage generally needed.
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types are variable and require onsite investigation. An asterisk in the first column indicates that at least one 'mapping unit in this series is
for this reason it is necessary to follow carefully the instructions for referring to other series that appear in the first column of this table]

Soil features affecting—Continued

Grassed waterways

Farm

ponds

Reservoir area

Embankments

Loamy; well drained; mostly gentle slopes.

Notneeded._ . ... ___________

Not needed

Sandy; well drained; sloping soils subject
to runoff and erosion; difficult to vege-
tate if cuts expose gravelly sand.

Sandy; well drained; difficult to vegetate
if cuts expose gravelly sand.

Not needed

Not needed

Not needed

Not needed

Not needed

Not needed

Not needed

Well drained; medium seepage rate; mod-
erate permeability, but moderately rapid
in substratum; sides of ponds unstable.

High water table; medium seepage rate;
moderate permeability.

High water table; medium seepage‘ rate;
moderately slow permeability.

Well drained; rapid seepage rate; moder-
ately rapid permeability, but rapid in
substratum. :

Weil drained; rapid seepage rate; moder-
ately rapid permeability.

High water table; rapid seepage rate; per-
meability moderately rapid in subsoil but
rapid in substratum.

High water table; moderately rapid seepage
rate but rapid in subsoil and moderately
slow in substratum.

Moderately well drained; rapid seepage
rate; moderately rapid permeability in
subsoil but rapid in substratum.

High water table; slow seepage rate; moder-
ately slow permeability.

High water table; rapid seepage rate;
moderately rapi& permeability; caving
in of organic material common.

High water table; medium seepage rate;
moderate permeability; sides of ponds
unstable.

High water table; slow seepage rate; moder-
ately slow permeability.

Well drained; good stability; fair compac-
tion; poor resistance to piping; slight
compressibility ; low shrink-swell potential.

High water table; fair stability; fair com-
paction; poor resistance to piping; slight
compressibility ; low shrink-swell potential.

High water table; fair stability and com-
paction; poor resistance to piping; slight
to medium compressibility; low to mod-
erate shrink-swell potential.

Well drained; fair stability and compaction;
poor resistance to piping; slight com-
pressibility; low shrink-swell potential.

Well drained; fair stability and compaction;
poor resistance to piping; slight com-
pressibility ; low shrink-swell potential.

High water table; fair stability; good
compaction; poor resistance to piping;
slight compressibility; low shrink-swell
potential.

High water table; good stability; fair com-
paction; poor resistance to piping; medium
co?pressibility; low shrink-swell poten-
tial.

Moderately well drained; fair stability and
compaction; poor resistance to piping;
slight compressibility; low shrink-swe
potential. ’

High water table; fair stability and compac-
tion; good resistance to piping; medium
comﬁ)ressibility; low to moderate shrink-
swell potential.

High water table; very poor stability; poor
compaction; poor resistance to piping;
high compressibility ; variable shrink-swell
potential.

High water table; poor stability and com-
paction; poor resistance to piping; medium
compressibility; low to moderate shrink-

swell potential.

High water table; fair stability and compac-
tion; good resistance to piping; medium
compressibility; low to moderate shrink-

swell potential.
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TaBLE 6.—Engineering

Soil series and map symbols

Soil features affecting—

Agricultural drainage

Irrigation

Terraces and diversions

Edwards: Ed

*Fox: FoA, FoB, FoC, FrB,
FrC, FrD, FrE, FrF.

For the Boyer part of

. FrB, FrC, FrD, FrE,

and FrF, see the Boyer

series.
Gilford: Gdeoo oo --
fHillsdale: HdB, HdC, HIB,

HIC, HID, HLE, HmB, HmC.

Houghton:

Lamson: Lc

Linwood: Lm

Locke: LoB

Metamora: MIB

Metea: MnA, MnB, MnC-.__

High water table; variable per-
meability; water level control
desirable to reduce subsidence;
ditchbanks unstable and need
frequent maintenance; nearly
level.

th needed. ... ...

High water table; moderately
rapid permeability; fine soil
material may clog drains;
nearly level.

Notneeded. __ .. _________

High water table; moderately
rapid permeability; controlled
water level desirable to reduce
subsidence; ditchbank un-
stable and need frequent
maintenance; nearly level.

High water table; moderate
permeability; fine soil mate-
rial may clog tile; ditechbanks
unstable; nearly level.

High water table; moderately
rapid permeability in organic
material; moderately slow in
substratum; water level con-
trol desirable to reduce sub-
sidence; ditchbanks unstable;
nearly level.

High water table; moderate
permeability; nearly level to
gently sloping; wet depres-
sions need surface drains.

High water table; moderate
permeability in upper part;
moderately slow in lower
part; nearly level to gently
sloping; wet depressions may
need random tile or surface
drains.

"Not needed.. ... SO

High available water capacity;
very rapid water intake rate;
nearly level drainage required.

Moderate available water capac-
ity; rapid water intake rate;
sloping; subject to run off and
erosion. .

Low {ivailaﬁle water capacity;
rapid water intake rate; nearly
level; drainage required.

Moderate available water capac-_
ity; moderately rapid watér
intake rate; sloping areas gub-
ject to run-off and erosion.

Very high available water capac-
ity; very rapid water intake
rate; nearly level; drainage
required. )

Moderate available water ca-
pacity; rapid water intake
rate; nearly level; drainage
required.

Very high available water ca-
pacity; very rapid water in-
take rate; nearly level; drain-

- age required.

Moderate available water ca-
pacity; rapid water intake
rate; nearly level to gently
sloping; drainage generally
required.

Moderate available water ca-
pacity; moderately + rapid
water intake rate; nearly
level to gently sloping; drain-
age generally needed.

Moderate available water ca-
pacity; rapid water intake
rate; sloping areas subject to
runoff and erosion.

Not needed_ ... _..._____ I

Moderate permeability; loamy
subsoil; complex slopes; slopes
greater than 12 percent hinder
construction; difficult to veg-

etate; erodible; moderate
depth to gravelly sand.
Not needed-_.__-.____________

Moderate permeability; loamy
subsoil; complex slopes; slopes
greater than 12 percent hinder
construction.

Notneeded. .. _ ... .. _.__. )

Not' needed._._____. o ———

Notneeded. ... ______._._.... -

Not needed....._ e

Not needed__ - _ .. _____.

Rapid permeability in upper
part, moderately slow in sub-
stratum; sandy over loamy
material; sloping areas erode

readily; difficult to vegetate.
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~ Soil features affecting—Continued

Grassed waterways

Farm ponds

Reservoir area

Embankments

Notneeded. ... .. ____________

Loamy; well drained; sloping areas subject
to runoff and erosion.

Not needed.... ... ...

Sandy and loamy; well drained; sloping
areas subject to runoff and erosion.

Notneeded- . ___...._.

Notneeded. . ___________ . _________.

Loamy; somewhat poorly drained ; nearly
level to gently sloping.

Loamy; somewhat poorly drained; nearly
level to gently sloping.

Sandy; well drained; sloping areas erode
readily and are difficult to vegetate.

High water table; rapid seepage rate in or-
ganic material and variable in marl; vari-
able permeability; caving in of organic
material common.

Well drained; seepage rate medium in sub-
soil and rapid in substratum ; permeability
moderate in subsoil and rapid in sub-
stratum.

High water table; rapid seepage rate; per-
meability moderately rapid in subsoil and
rapicli in substratum; sides of ponds un-
stable.

Well drained; moderately rapid seepage
rate; moderate permeability.

High water table; rapid seepage rate; mod-
erately rapid permeability; caving of or-
ganic material common.

High water table; moderately rapid seepage
rate, moderate permeability; sides of
pon&s are unstable.

High water table; rapid seepage rate in
organic material, medium seepage rate in
substratum; permeability moderately
rapid in organic material and moderately
slow in substratum; caving of organic
material common,

High water table; medium seepage rate;
moderate permeability.

High water table; medium seepage rate;
moderate permeability in the upper part
and moderately slow in the lower part.

Well drained; rapid seepage rate in upper
part and slow in the lower part; perme-
ability ragid in the upper part and mod-
erate in the lower part.

High water table; very poor stability; poor
compaction ; poor resistance to piping; high
:gmprlessibility; variable shrink-swell po-

ntial.

Well drained; fair stability and compaction;
good resistance to piping; slight compress-
ibility; low shrink-swell potential.

High water table; fair stability and compac-
tion; poor resistance to piping; slight com-
pressibility; low shrink-swell potential.

Well drained; good stability and compac-
tion; poor resistance to piping; slight com-
pressibility; low shrink-swell po_tential.

High water table; very poor stability; poor
compaction; poor resistance to piping;
high compressibility; variable shrink-swell
potential. :

High water table; poor stability and com-
paction; poor resistance to piping; medi-
um compressibility; low to moderate
shrink-swell potential.

High water table; 12 to 40 inches of organic
material; very poor stability; poor com-
paction; substratum has poor stability
and compaction; poor resistance to piping;
compressibility fligh in muck and medium
in substratum; shrink-swell potential vari-
able in muck and low to moderate in
substratum,

High water table; good stability; good .
compaction; poor resistance to piping;
slight compressibility; low shrink-swell
potential.

High water table; good stability; fair com-
paction; good resistance to piping; slight
to medium compressibility; shrink-swell
potential low in upper part and moderate
in the substratum.

Well drained; fair stability and compaction;
good resistance to piping; medium com-
pressibility; shrink-swell potential low in
the u%per part and low to moderate in
the substratum.
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TABLE 6.—Engineering

Soil series and map symbols

Soil features affecting—

Agricultural drainage

Irrigation

Terraces and diversions

*Miami: MoA, MoB, MoC,
MoD, MoE, MoF, MrB.
For the Conover part of
MrB, see the Conover
series.

*Minoa:
For the Thetford part, see
the Thetford series.

Oakville:
[0 7Y - J PRI

Oshtemo. . ... __.
Mapped only in com-
plexes with Boyer

series.

Ottokee: OIA, OIB__._______

*Owosso: OmA, OmB, OmC,
OmD

For the Miami part, see
the Miami series.

Rifle: Rf o aeea-.

Sebewa: Se..ocwocoo-. -

*Spinks: SvB, SvC, SvD, SvE,
SvF

‘For the Oakville part,
see the Oakville series.

Notneeded. .. - oo oo

High water table; moderate per-
meability; fine soil material
may clog tile; ditchbanks un-
stable; nearly level to gently
sloping.

Not needed. ..o

Notneeded. . .. ________

Notneeded. .. - __-_____

Notneeded___ .- ._______

High water table; moderately
slow permeabiiity; nearly
level; wet depressions need
surface drains.

High water table; moderately
rapid permeability; water
level control desirable to re-
duce subsidence; ditchbanks
unstable and need fre&uent

maintenance; nearly lev

High water table; moderate
permeability; mnearly level;
wet depressions need surface
drains. :

Not needed .. oL

High available water capacity;
medium water intake rate;
sloping areas subject to run-
off and erosion.

Moderate available water capac-
ity; rapid water intake rate;
nearly level to gently sloping;
drainage generally needed.

Low available water capacity;
rapid water intake rate; nearly
level to steep; frequent water
applications needed; subject
to soil blowing.

Low available water capacity;
rapid water intake rate; level
to gently sloping; frequent
water applications needed;
subject to soil blowing.

Low available water. capacity;
rapid water intake rate; slop-
ing areas subject to runoff
and erosion.

Low available water capacity;
rapid water intake rate; nearly
level to gently sloping; sub-
ject to soil blowing.

Moderate available water capac-
ity; moderately rapid water
intake rate; sloping areas sub-
ject to runoff and erosion.

High available water| capacity;
slow water intake rate; nearly
level; drainage required.

Very high available water ca-
pacity; very rapid water in-
take rate; nearly level; drain-
age required. :

Moderate available water ca-
pacity; medium water intake
rate; nearly level; drainage
required.

Low available water capacity;
rapid water intake rate; slop-
ing areas subject to soil
blowing.

Moderate permeability; loamy
subsoil; complex slopes; slopes
greater than 12 percent hinder
construction; subject to run-
off and erosion.

Not needed. _ .. _..

Rapid permeability; sandy sub-
soil; slopes greater than 12
percent hinder construction;
difficult to vegetate; subject
to soil blowing.

Moderate permeability; sandy
subsoil; difficult to vegetate;
subject to soil blowing.

Moderate permeability; sandy
and loamy subsoif’; slopes
greater than 12 percent hin-
der construction; difficult to
vegetate; erodible.

Notneeded.__ - - oo oo.

Moderately rapid permeability
in the upper part, moderately
slow in substratum; loamy
subsoil; complex slopes; slopes
greater than 12 percent hin-

er construction; erodible.

Notneeded ..o .- ________ -

Notneeded.. .- _.________

Notneeded. . - oo __

Moderately rapid permeability;
sandy subsoil; slopes greater
than 12 percent hinder con-
struction; difficult to vege-
tate; erodible.
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Soil features affecting—Continued

Grassed waterways

Farm ponds

Reservoir area

Embankments

Loamy; well drained; sloping areas sub-
ject to runoff and erosion.

Notneeded.. _._________________________

Sandy; well drained; nearly level to very

steep; difficult to vegetate.

" Sandy ; well drained; nearly level or gently
sloping; low runoff; difficult to vegetate.

Sandy; well drained; sloping areas subject
to runoff and erosion and are difficult to
vegetate.

Not needed

Loamy; well drained; sloping areas stibject
to runoff and erosion.

Not needed

Sandy; well drained; nearly level to very
steep; difficult to vegetate.

Well drained; slow seepage rate; moderate
permeability.

High water table; rapid seepage rate; mod-
erate permeability; sides of pond are
unstable.

Well drained; rapid seepage rate; rapid
permeability. )

Well drained; rapid seepage rate in sandy
material, slow seepage rate in substratum;
permeability rapid in upper part and
moderate in substratum.

Well drained; rapid seepage rate; permea-
bility moderate in subsoil and rapid in
substratum.

Moderately well drained; rapid seepage
rate; rapid permeability.

Well drained; medium seepage rate; perme-
ability moderately rapid in the upper
part and moderately slow in the .sub-
stratum.

High water table; slow seepage rate;
moderately slow permeability.

High water ' table; rapid seepage rate;
moderately rapid permeability; caving
in of organic material common.

High water table; rapid seepage rate;
moderate permeability.

Well drained; rapid seepage rate; moder-
ately rapid permeability.

Well drained; fair stability and compaction;
good resistance to piping; medium com-
pressibility; low to moderate shrink-swell
potential.

High water table; poor stability and compac-
tion; poor resistance to piping; slight com-
pressibility ; low shrink-swell potential.

Well drained; poor stability; fair compac-
pion; poor resistance to piping;slight com-
pressibility ; low shrink-swell potential.

Well drained; sandy material has poor sta-
bility, fair compaction, poor resistance to
piping; loamy substratum has poor sta-
bility, compaction, poor resistance to
piping, medium compressibility, low
shrink-swell potential.

Well drained; fair stability and compaction;
poor resistance to piping; slight compressi-
bility ; low shrink-swell potential.

Moderately well drained; fair stability and
compaction; poor resistance to piping;
slight compressibility; low shrink-swell
potential.

Well drained; fair stability and compaction;
good resistance to piping; medium com-
pressibility; low to moderate shrink-swell
potential.

High water table; fair stability and com-
paction; good resistance to piping; medium
com ressibiliﬁt; moderate to high shrink-
swelfpotenti .

High water table; very poor stability; poor
compaction; poor resistance to piping;
high compressibility; variable shrink-swe!
potential.

High water table; fair stability; good com-
paction; fair resistance to piping; slight
c%xlnpressibility; low shrink-swell poten-
tial.

Well drained; fair stability and compaction;
poor resistance to piping; slight com-
pressibility ; low shrink-swell potential.
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TasLe 6.—Engineering

Soil features affecting—

Soil series and map symbols _ _
. Agricultural drainage

Irrigation” Terraces and diversions

High water table; moderately
rapid permeability; water
.level control desirable to re-
duce subsidence; ditchbanks
unstable and need frequent
maintenance; nearly level.

Tawas:

Thetford - evac oo eeme-

High water table; moderately
Ma{)ped onllzrin a com-
p i

rapid permeability; fine soil
material may clog drains;
ditchbanks unstable; nearly
level to gently sloping.

ex with Minoa series.

High water table; variable per-
meability; marl substratum;
Fnstlable ditchbanks; nearly
evel.

Warners:

Wasepi: High water table; moderately
rapid permeability; fine soil
material may clog tile; nearly
level.

Washtenaw: Wh____________. High water table; subject to

. ponding; moderately slow per-
meability; nearly level; wet
depressions require surface
drains.

Moderate available water ca- | Not needed. . ccccaocccnn
pacity; very rapid water in-
take rate; nearly level; drain-

age required.

Low available water capacity;

- rapid water intake rate;
nearly level to gently sloping;
drainage generally needed.

Not needed .- - o covocanne

High available'water capacity; | Not needed.. --cocccoocemaaa-
moderately raqid water intake
rate; nearly level; drainage

required.

Low available water capacity;
rapid water intake rate; near-
ly level; drainage generally
needed.

Notneeded .o vcvcoccaceoccenann

High available water capacity;
medium water intake rate;
nearly level; drainage re-
quired.

Notneeded. o ccoiccocmoacmcna-

aeration, content of water, and movement of water. The
reaction of the soil also may be important.

Table 6 lists features that affect the use of the soils
for agricultural drainage, irrigation, terraces and diver-
sions, grassed waterways, and farm ponds.

Listed under agricultural drainage are features that
affect the installation and performance of surface and
subsurface drainage systems. Such features are texture,
permeability, relief, restricting layers, and depth to water
table. Artificial drainage is needed in areas that have
been cleared for farming. Many wet areas in the county
that are used for pasture would be suited to crops if they
were adequately drained and managed.

The major features affecting suitability of the soils

for irrigation are available water capacity and rate of

water intake. Also- important are relief, the need for
drainage, and depth to soil material that restricts growth
of roots. Little irrigation is now done in the county,
though many of the soils are. suitable for irrigation. If
irrigated, the large acreage of sandy soils in the county
would be suitable for many crops, including many spe-
cialty crops. In many areas water_for irrigation can be
obtained from shallow wells or lakes. '

Important features that affect the layout and,construe-
tion of terraces and diversions are relief, texture of the
soil material, and depth to material that restricts growth
of roots. Most of the sloping soils on uplands in the
county have properties that are suitable for the construc-

tion of terraces and diversions. In many places, however,
the slopes are too irregular for terraces. .

The success of grassed waterways depends on soil fea-
tures that affect the construction and maintenance of the
waterways and the growth of plants within them. Impor-
tant features are fertility, available water capacity, rate
of surface runoff, and susceptibility to erosion. Estab-
lishing a dense sod that is resistent to erosion is needed
for well-constructed waterways.

'The seepage rate of undisturbed soil material is the
most important feature affecting the reservoir area of a
farm pond. Features affecting embankments are compac-
tion properties, stability, seepage rate, .and the piping
hazard. Because of the slow seepage rate, the soils that
formed in loam, clay loam; and silty clay loam are fav-
orable for construction”of farm ponds. The soils that
formed in sandy loam materials have a moderately rapid
seepage rate, which results in wide fluctuations in the
water level. Sticcessful ponds can be constructed on these
soils, however, by careful selection of materials from the
subsoil for use in blanketing the reservoir area and by
compacting the material. The soils that formed in sand
and loamy sand have a rapid seepage rate and are not
suitable sites for ponds. Springs in many low areas In
the county provide a good flow of water. Ponds can be
constructed in these areas, even though the seepage rate
is rapid. Careful study of the areas is needed before

constructing ponds.
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‘Soil features affecting—Continued

Farm ponds

Reservoir area

Embankments

High water table; rapid seepage rate;
moderately rapid permeability; caving in

High water table; -rapid seepage rate;
moderately rapid permeability; sides of

High water table; variable seepage rate;
variable permeability; sides of ponds are

High water table; medium seepage rate in
upper 24 to 40 inches but rapid in sub-
stratum; moderately rapid permeability.

| High water table; medium seepage rate;

Grassed waterways
Notneeded _ - _ .. ___ . oo..
of organic material is common.
Notneeded. ... _ ...
ponds are unstable.
Notneeded. - . . o ieaa_a.
unstable.
Notneeded._ ___.__.________ e e -
Notneeded. - ... .___
moderately slow permeability.

High water table; 12 to 40 inches of organic
material; very poor stability; poor com-
paction; poor resistance to piping; high
compressibility; variable shrink-swell po-
tential; sandy substratum has fair sta-
bility and compaction; poor resistance to
piping; slight compressibility; low shrink-
swell potential.

High water table; poor stability; fé,ir com-
paction; poor resistance to. piping; slight
compressibility; low shrink-swell potential.

High water table; poor stability and com-
paction; poor resistance to piping; high
compressibility; variable shrink-swell po-
tential. ’

High water table; fair stability and compac-
tion; poor resistance to piping; slight com-
. pressibility; low shrink-swell potential.

High water table; poor stability:and com-
paction; poor resistance to piping; medium
compressibility ; low shrink-swell potential.

Many of the soil features affecting farm ponds are also
applicable to sewage lagoons. Level relief, low water
table, and a low content of organic matter are desirable
features for lagoons.

Use of Soils for Town and Country Planning

'Community development, the accompanying extension
of public utilities, and the establishment of business and
recreational facilities create a need for soil information.
Land appraisers, realtors, city planners, builders, and
others need facts that will help them to determine what
sites are suitable for homes and other buildings and what
areas are best reserved for other uses (fig. 9). This section
also. provides information for homeowners who want to
landscape their property and protect it from the erosion
that commonly occurs in built-up communities.

Soil properties have an important effect- on the suit-
ability of a site for residentidl development, whether for
a subdivision or an individual home. Soil drainage,
permeability, stability of the soil material, frequency of
flooding, slope, and erosion hazard are important factors
in development. As slopes become steeper, the hazard of
erosion increases, as does the susceptibility to land slip-
page. Layout and construction of streets and utilities
also become more difficult. Brookston, Colwood, Gilford,
Pewamo, Sebewa, and similar soils are poorly drained
or very poorly drained, and they have a high water table

unless drained. Dry basements are difficult to maintain
in these wet soils.

The section “Engineering Uses of the Soils” gives
information on the drainage and other features of the
soils. A high water table, even if only seasonal; hinders
the proper function of septic tank filter fields and can
result in unsanitary conditions. The rate at which water
moves downward through the soil influences the suitabil-
ity for septic tank filter fields. Information regarding
this feature is listed under the column “Permeability” in
table 4. Sandy soils that have rapid permeability, such as
Oakville and Ottokee soils, may allow unfiltered efluent

to enter and contaminate shallow water supplies. The

column “Limitations for septic tank disposal fields” in
table 5 furnishes information about the features of the
soils that affect their use for disposal of sewage.

Some soils provide good foundations for houses,
whereas others do not. The columns “Shrink-swell poten-
tial” in table 4 and “Foundations for low buildings” in
Table 5 help in selecting soils that have the fewest limi-
tations for foundations. Boyer, Oakville, Spinks, and
similar soils provide good foundations. Carlisle, Ed-
wards, and Tawas soils have severe limitations for foun-
dations because of unstable organic material and marl
in and under these soils. Alluvial land and soils on
bottom lands are subject to flooding and have severe
limitations for houses.
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Figure 9—Changing land use. Former cropland that is now a

residential area. Dairy barns remain in the right background. The

soil is a Miami loam, which is moderately well suited to residential
construction.

Important in community development are streets,
driveways, and sidewalks; underground utility lines;
control of runoff and erosion; gardening and landscap-
ing; and public health. These are discussed in the follow-
ing paragraphs.

Streets, driveways, and sidewalks

Of special interest to homeowners and developers is
the suitability of the soils for streets, driveways, side-

walks, and patios. Soils that have a high silt content,

such as Colwood, Lamson, and Minoa soils, are subject
to frost heave. Concrete cracks readily if it is placed on
these soils without first covering the surface of the soil
with sandy and gravelly material. Soils having a high
water table and soils having a high clay confent also
cause pavements and sidewalks to crack and shift
excessively. '

Very poorly drained Carlisle, Edwards, Linwood, Rifle,
and Tawas soils settle readily, especially after they are
drained. This settling causes cracking of pavement and
an uneven surface. The columns “Shrink-swell potential”
in table 4 and “Road fill” and “Highway location” in
table 5 provide useful information about the use of soils
for streets, driveways, and sidewalks.

" Underground utility lines

Water mains, gas pipelines, communication lines, and
sewer lines, which are buried in the soil, may corrode
and break unless protected against certain electrobio-
chemical reactions. The reactions result from the inher-
ent properties of the soil and differ according to the
kinds of soil. All metals corrode to some degree when
buried in the soil, and some metals corrodé more rapidly
in some soils than in others. The corrosion potential
depends on physical, chemical, electrical, and biological
characteristics of the soil; for example, oxygen concen-
tration, concentration of anaerobic bacteria, and moisture
content. Design and construction also have an influence.
The likelihood of corrosion is intensified by connecting

dissimilar metals, by burying metal structures at varying
depths, and by extending pipelines through different
kinds of soil.

In soils that have a high shrink-swell potential, stresses
created by volume changes can break cast iron pipe. To
prevent breakage, it may be necessary to cushion the
pipeline with sandy material. The column “Shrink-swell
potential” in table 4 furnishes estimates of the volume
changes of the soils upon wetting and drying. The .
column “Corrosion potential for conduits” in table 5 gives
a general rating of the soils for corrosion potential.

Control of runoff and erosion

Erosion and the resulting accumulation of sediment
are serious problems in construction areas on sloping
soils. Because of the compaction of soil material during
construction and the increased surface covered by pave-
ment, runoff from built-up areas may be 2 to 10 times as
much as from areas in farms or forest. The runoff con--
centrates in streets and gutters instead of flowing into
natural waterways, and the result is flooding and deposi-
tion of sediments in lower areas. Stronlgﬁr sloping to
very steep areas of Boyer, Fox, Hillsdale, and Miami
soils arc especially subject to rapid runoff and severe
erosion,

Small residential areas can be protected by—

1. Locating driveways, walks, and fences on the
contour or straight across the slope.

2. Grading to make the surface level or gently
sloping. The top layer can be removed prior to
grading and later used for topsoil.

3. Building diversions that intercept runoff and
keep it from flowing over erodible areas.

4. Constructing or improving waterways to prevent
gullying. :

5. Draining seepy and waterlogged areas with tile
drains or other facilities. - . :

Table 6 provides information on features that affect
use of the soils for diversions, grassed waterways, and
artificial drainage.

Gardening and landscaping

Homeowners and landscape architects need to know
the kinds of soil present in an area before they can select
flowers, shrubs, and trees for landscaping.

The best soils for yard and garden plants are those
that have a deep root zone, a loamy texture, a balanced.
supply of plant nutrients, an adequate amount of organic
matter, an adequate available water capacity, good drain-
age, and a structure that allows free movement of water.
Miami and Hillsdale soils closely approach the ideal
where the slope is not too steep. :

Boyer, Oakville, and Spinks soils are so sandy and
droughty that lawns and shrubs dry up quickly in dry
periods unless they are watered frequently. Poorly
drained soils, such as the Brookston and Pewamo, are
difficult to work when wet and dry out hard and cloddy.
Seeding of lawns is difficult once these coils are disturbed
in construction. '

The section “Management by Capability Units” gives
information that can be helpful for landscaping.
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Public health

Soil data can be used in solving many problems that
are met in protecting the public health. Among these are
sewage disposal, maintenance of a pure water supply,
prevention of disease, and provision of safe and adequate
shelter.

Sewage lagoons, septic tank systems, and sewer lines
need to be located and constructed so that seepage or
drainage from them cannot pollute water supplies. Leak-
age from sewage lagoons built of unsuitable soil material
is a cause of pollution. Sandy Oakville and Spinks soils
have rapid and moderately rapid permeability and may
allow pollution. Wells, streams, and lakes can become
contaminated by runoff from clogged disposal fields, and
rapid percolation of septic tank effluent can result in
pollution of shallow underground water supplies. Table
6 lists soil features that affect the use of each soil in the
county for embankments and reservoir areas. The de-
tailed soil map shows the major drainageways of the
county and can be used as a general guide in locating
disposal fields and sewage lagoons.

In selecting sites for sanitary land fills, it is important
to consider the topography and drainage of an area and
the characteristics of the soils, including texture, perme-
ability, reaction, and the nature of the underlying mate-
rial. The detailed soil map can be used to help locate
sites and identify the soils. Table 4 gives estimates of
pertinent properties of the soils.

The stability of the soils is of major importance in the
location of sewer lines. If the gradeline is interrupted,
the sewer system breaks down and a public health hazard
results. Tables 4 and 5 provide information on shrink-
swell potential and corrosion potential.

Mosquitoes, fleas, and other disease-carrying insects
breed in or near stagnant water. By use of the soil map
and the soil descriptions, it is possible to identify areas
subject to flooding and areas likely to be ponded from
time to time because of nearly level relief or poor internal
drainage. Once these possible trouble spots are located
the health hazard can be controlled by spraying and by
installing drainage systems to remove the standing water
that attracts insects.

Recreation

In this section, the soils of Livingston County are

evaluated in terms of their limitations for. recreational
facilities. The kind of soil is an important factor in
determining the type and location of such facilities. The
soil map at the back of this survey will be helpful in
recreational planning. Many soils have severe limitations
for service buildings, campsites, play areas, picnic areas,
riding trails, and the like, whereas other soils are highly
desirable for such uses. Table 7 lists the degree and kinds
of limitations of most of the soils in Livingston County
for specified uses. Not included in the table are Alluvial
land, Gravel pits, and Lake beaches.

The soils are rated according to their degree of limita-
tions for the following major uses:

Service buildings in recreational areas.—These are
areas developed for seasonal and year-round cottages,
washrooms, bathhouses, picnic shelters, and service build-

ings. The most desirable soils are nearly level to gently
sloping and have good drainage and a low seasonal water
table. Factors considered are wetness, permeability, slope,
and stability.

Play areas—These are areas developed for such uses
as playgrounds and athletic fields for organized games
such as baseball, tennis, and volleyball. All areas are
subject to heavy foot traffic.  They require a level or
nearly level surface, good drainage, freedom from flood-
ing, and a texture and consistence that provide a firm
surface. Play areas should be free of coarse fragments
a,ndf stones. The soils should be able to support a good
turt,

Camp areas—These are areas suitable as sites for tents
and camp trailers and the accompanying activities for
outdoor living. Desirable areas require little site prepar-
ation. They should be suitable for unsurfaced parking
for cars and camp trailers, for heavy foot traffic, and for .
vehicular traffic. Factors considered are wetness and the
flooding hazard, permeability, slope, texture of the sur-
face layer, presence of coarse fragments, and degrees of
stoniness. The suitability of the soil for supporting vege-
tation should be considered in the final evaluation.

Picnic areas.—These are areas to be used for picnic
areas and extensive play areas. The most desirable soils
are nearly level to gently sloping, have good drainage,
are free from flooding during use periods, have a texture
and consistence that provides a firm surface, and have
the ability to support good vegetative cover. They should
also be free of stones. .

Paths and trials—These are areas to be used for foot
trails, cross-country hiking, bridle paths, and other inten-
sive uses that require the movement of people. It is
assumed that the areas will be used as they occur in
nature and that little soil will be moved. The most desir-
able soils from a physical standpoint have good traffic-
ability. They are well drained, loamy in texture, and
nearly level to sloping. They have good stability, are not
subject to erosion, and are free of coarse fragments and
stones. Consideration should be given to placement of
paths and trails on the contour in sloping areas to help
control erosion. Variation in the slope of paths and trails
may serve to enhance interest, but slopes should not exceed
12 percent for prolonged distances.

The soils are rated in table 7 for three degrees of soil
limitations: sligh#, relatively free of limitations or lim-
itations are easily overcome; moderate, limitations need
to be recognized but can be overcome with good manage-
ment and careful design; and severe, limitations severe
enough to make use questionable. The ratings are based
on soil limitations only and do not consider other fea-:
tures that may affect the desirability of a site. The rating
does not imply that a soil having a severe limitation
cannot be put to a practical use if enough expense is
incurred to overcome the limitation.

The material in this section is intended to provide a
general guide in the location and development of parks
and recreational areas. This material is not a substitute
for detailed investigation of specific sites.

Additional information that may be helpful to those .
interested in areas for recreational development is avail-
able in the sections “Descriptions of the Soils” and
“Engineering Uses of the Soils.”
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types are variable and require onsite investigation.
is made up of two or more kinds of soil. The soils
reason it is necessary to follow caref
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TaBLE 7.—Limitations of soils for recreational uses

its (Bp), GraQel pits (Gr), Lake beaches (La), and Made land (Md). These land
An asterisk in the first column indicates that at least one mapping unit in this series
in such mapping units may have different properties and limitations, and for this

ully the instructions for referring to other series that appear in the first column of this table]

Service buildings

Soil series and map symbols in recreational Play areas’ Camp areas Picnic areas Paths and trails
. areas
Arkport: .
ApPA . e Slight . _____._____ Slight_.______.._. Slight ... coo.-- Slight.. oo Slight.
ApB. e aeaea Slight._.__._-._._. Moderate: slope-_| Slight.._._._.___. Slight._-coco_oo-- Slight.
ApC o eeaaee Moderate: slope..| Severe: slope....| Moderate: slope..| Moderate: slope--| Slight.

Barry: Bacooooooooccanoo-- Severe: seasonal | Severe: poor Severe: poor Severe: poor Severe: poor
high water drainage. drainage. drainage. drainage.
table; poor
drainage.

Berville: Be....__o_o_ ... Severe: seasonal | Severe: poor Severe: poor Severe: poor Severe: poor
high water drainage; mod- | drainage; mod- drainage. drainage.
table; poor erately slow erately slow
drainage. permeability. permeability.

Boyer:

BrA, BsA, BtA _____.._.. Slight: sandy_._.| Moderate: sandy_| Moderate: sandy.| Moderate: sandy. Moderate: sandy.
BrB, BsB, BtB_.____..._- Slight . _.___-__-- Moderate: sandy_| Moderate: sandy.| Moderate: sandy_| Moderate: sandy.
BrC, BtC. oo Moderate: slope..| Severe: slope..-.| Moderate: sandy.| Moderate: sandy.| Moderate: sandy.
BtD, BtE. oo ocoeeeeaa- Severe: slope._..| Severe: slope..._| Severe: sandy; Severe: sandy; Moderate: sandy. .
slope. slope. ; slope.
BtF .- Severe: slope....| Severe: slope..._.| Severe: sandy; Severe: sandy; Severe: sandy;
slope. slope. slope.
Ratings are for both Boyer
and Oshtemo soils in
BtA, BtB, BtC, BtD,
BtE, and BtF

Brady: BuA.._ ... Moderate: sea- Moderate: sandy.| Moderate: sandy.| Moderate: sandy.| Moderate: sandy.
sonal high
water table.

Breckenridge: Bv.__. .. ..__. Severe: seasonal | Severe: poor Severe: poor Severe: poor Severe: poor
high water drainage. drainage. drainage. drainage.
table; poor
drainage.

Bronson: BwA_.__ ... . Slight .. ..o Moderate: sandy.| Moderate: sandy.| Moderate: sandy.| Moderate: sandy.

Brookston: By_.___..___._._. Severe: seasonal | Severe: poor ‘Severe: poor Severe: poor Severe: poor
high water - drainage; mod- drainage; mod- drainage. drainage.
table; poor erately slow erately slow
drainage. permeability. permeability.

Carlisle: CCovomoomcmmeecaao- Severe: seasonal | Severe: poor Severe: poor Severe: poor Severe: poor
high water drainage; un- drainage; un- drainage; un- drainage; un-
table; poor stable. stable. stable, ’ stable.
drainage; un-
stable.

Colwood: Crowccccccccaeo-- Severe: seasonal | Severe: poor Severe: poor Severe: poor Severe: poor
high water drainage. drainage. drainage. drainage.
table; poor
drainage; un-
stable.

*Conover:

CvA, CxA ... Moderate: sea- Moderate: mod- | Moderate: sea- Moderate: sea- Moderate: sea-
For Miami part of CxA, sonal high erately slow sonal high sonal high sonal high
see the Miami series. water table. permeability. water table; water table. water table.
moderately
slow perme-
ability.
CvB - Moderate: sea- Moderate: mod- | Moderate: sea- Moderate: sea- Moderate: sea-
_sonal high erately slow sonal high sonal high sonal high
water table. permeability; water table; water table. water table.
slope. moderately

slow perme-
ability.
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Service buildings
Soil series and map symbols in recreational Play areas Camp areas Picnic areas Paths and trails
areas
/

Edwards: Ed____________._..__ Severe: seasonal | Severe: poor Severe: poor Severe: poor Severe: poor .
high water drainage; un- drainage; un- drainage; un- drainage; un-
table; unstable; stable. stable. stable. stable.
poor drainage.

*Fox: .

FOA oo e Slight_ ... ___..___ Slight_______.._._| Slight______._.... Slight_______..___ Slight.
FoB, FrBo . Slight .. ______._. Moderate: slope..| Slight_._______._. Slight ... .__.____. Slight.
FoC, FrCo oo Moderate: slope..| Severe: slope....| Moderate: slope..| Moderate: slope_.{ Slight.
FrD, FrE e Severe: slope____| Severe: slope._..| Severe: slope____| Severe: slope_.__| Moderate: slope.
[ o O S Severe: slope____| Severe: slope._..| Severe: slope._..| Severe: slope_.__| Severe: slope.
For Boyer part of FrB,
FrC, FrD, FrE, and
FrF, see units having
gimilar slopes under
the Boyer series.

Gilford: Gdo oo Severe: seasonal | Severe: poor Severe: poor Severe: poor Severe: poor
high water drainage. * drainage. drainage. drainage.
table; poor
drainage.

*Hillsdale: . N

HdB, HIB, HmB. ... _____ Slight___.__._____| Moderate: slope..| Slight______._.___. Slight_ .. ____.____ Slight.
HdC, HIC, HmC.....___.. Moderate: slope__| Severe: slope....| Moderate: slope_.| Moderate: slope__| Slight.
HID, HIE . Severe: slope__._| Severe: slope.._.| Severe: slope..__| Severe: slope_.._| Moderate: slope.
For Miami part of HmB
and HmC, see units
having similar slopes
under the -Miami
series.

Houghton: - Ho- - ___.______ Severe: seasonal | Severe: poor Severe: poor Severe: poor Severe: poor
high water drainage; un- drainage; un- drainage; un- drainage; un-
table; unstable; stable. stable. stable. stable.
poor drainage.

Lamson: Leooeoooooooooo-. Severe: seasonal | Severe: poor Severe: poor Severe: .poor Severe: poor
high water drainage. drainage. drainage. drainage.
table; unstable; :
poor drainage.

Linwoéod: Lm.._____________ Severe: seasonal | Severe: poor Severe: poor Severe: poor Severe: poor
high water drainage; drainage; drainage; drainage;
table; unstable; unstable. unstable. unstable. unstable.
poor drainage.

Locke: LoB_ o oo _.___ Moderate: Moderate: Moderate: Moderate: Moderate:
seasonal high seasonal high seasonal high seasonal high seasonal high
water table. wl’ater table; water table. water table. water table.

slope.

Metamora: MIB.__..__..__.__ Moderate: Moderate: Moderate: Moderate: Moderate:
seasonal high seasonal high seasonal high seasonal high seasonal high
water table. water table; water table. water table. water table.

slope.

Metea:

Y S Slight ... ...-. Slight .. oo Slight_ .. ___.. Slight. ... _..__.___ Slight.
MnB o e Slight__ . ____._._. Moderate: slope..| Slight_.__________ Slight_ ..o o Slight.
MnC__ ... Moderate: slope..| Severe: slope..._| Moderate: slope..| Moderate: slope.| Slight.
*Miami:
MOA . e Slight .. ceeeeoo Slight . oo Slight_ .o .o____ Slight._.__.._.____ Slight.
MoB, MrB____________.__ Slight. oo ‘Moderate: slope_.| Slight_____._.___. Slight. .. ..oo_..__ Slight.
For Conover part of :
MrB, see the Conover
series.
oC_ . Moderate: slope__| Severe: slope....| Moderate: slope..| Moderate: slope..| Slight.
MoD, MoE . ___________ Severe: slope_.___| Severe: slope....| Severe: slope....| Severe: slope____| Moderate: slope.
oF . Severe: slope_.___| Severe: slope__..| Severe: slope....| Severe: slope____| Severe: slope.
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Service buildings
Soil series and map symbols in recreational Play areas Camp areas Picnic areas Paths and trails
areas
*Minoa: MwB_..__.__.____. Severe: seasonal | Moderate: Moderate: Moderate: Moderate:
For Thetford part, see high water seasonal high seasonal high seasonal high seasonal high

Thetford series.

Oakville: OaB,OkB___._._.___.

Oshtemo.
Mapped only in com-
plexes with Boyer

soils. See Boyer series
for ratings.

For Miami part of OmA,
OmB, OmC, andOmD,
see units having simi-
lar slopes under the-
Miami series.

Pewamo:

Ratings apply to both
Spinksameakvillesoils.

Tawas: Tm_ oo oooeoos

Thetford:
Mapped only in a com-
IS) ex with Minoa soils.
ee Minoa series for
ratings.

table; unstable.

slope_.

Severe: slope....

Severe: seasonal
high water
table; poor
drainage.

Severe: seasonal
high water
table; unstable.

Severe: seasonal
high water
table; poor
drainage.

Moderate: slope-.

Severe: slope....

Severe: slope....

Severe: seasonal
high water
table; unstable;
poor drainage.

Moderate:

Severe:

Severe:

Moderate:

Severe:

Severe:

water table;
slope.

slope;
sandy.

Moderate:
sandy.

Modérate:
sandy; slope.

Slight . ___._.___.
Moderate: slope..
Severe: slope....
Severe: slope....
Severe: poor

drainage; mod-
erately slow
permeability.

poor
drainage; un-
stable.

poor
drainage.

slope;

sandy.

slope;

sandy.

slope;
sandy.

Severe:
sandy.

slope;

Severe: poor
drainage; un-
stable.

water table.

Moderate:
sandy.

Moderate:
sandy.
Moderate:

sandy.

Moderate: slope..
Severe: slope....

Severe: poor
drainage; mod-
erately slow
permeability.

Severe: poor
drainage; un-
stable.

Severe: poor
drainage.

Moderate:
Moderate:

sandy_
sandy.
Severe: slope;
sandy.

Severe:
sandy.

slope;

Severe: poor
drainage; un-
stable.

Severe: poor
drainage.
Severe: poor

water table.

Moderate:
sandy.

Moderate:
sandy.
Moderate:
sandy.

slope..

Severe: slope. ...

drainage; un-
stable.

Severe: poor
drainage.

Moderate:
Moderate:

sandy.
sandy.
Severe: slope;
sandy.

Severe:
sandy.

slope;

Severe: poor
drainage; un-
stable.

water table.

Moderate:
sandy.

Moderate:
sandy.
Moderate:
sandy.

Slight.
Slight.
Slight.

Moderate: slope.

Severe: poor
drainage.

Severe: poor
drainage; un-
stable.

Severe: poor
drainage.

Moderate:
Moderate:

Moderate:
sandy.

Severe:
sandy.

sandy.
sandy.
slope:

slope:

Severe: . poor
drainage; un-
stable.
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Service buildings
Soil series and map symbols in recreational Play areas Camp areas Picnic areas Paths and trails
areas

Warners: Weo oo oo oo Severe: seasonal | Severe: poor Severe: poor Severe: poor Severe: poor
high water drainage; un- drainage; un- drainage; un- drainage; un-
table; unstable; stable. stable. stable. stable.

) poor drainage. :

Wasepi: WeA____..________.. Moderate: sea- Moderate: sea- Moderate: sea- Moderate: sea- Moderate: - sea-
sonal high water sonal high water sonal high water sonal high water sonal high water
table. table. table. table. table.

Washtenaw: Wh_____________ Severe: seasonal | Severe: poor Severe: poor Severe: poor Severe: poor
high water drainage; silty. drainage. drainage. drainage.
table; poor
drainage.

Formation and Classification
of the Soils°

The first part of this section tells how the factors of
soil formation have affected the development of soils in
Livingston County. The second part explains the system
of soil classification and places each soil series in some of
the categories of the system.

Terms common in the current classification system that
are used in this section are defined in the Glossary at the
back of this survey or in the reference “Soil Classifica-
tion, a Comprehensive System” and its supplements (5).

Factors of Soil Formation

Soil is developed by soil-forming processes acting on
materials deposited or accumulated by geologic agents.
The characteristics of the soil at any given point are
determined by (1) the physical and mineralogical com-
position of the parent material,. (2) the climate under
which the soil material has accumulated and existed since
accumulation, (3) the plant and animal life on and in
the soil, (4) the relief, or lay of the land, and (5) the
length of time the forces of soil formation have acted on
the parent material.

Climate and plant and animal life are active factors of
soil formation. They act on the parent material and
slowly change it to a natural body of soil that has
genetically related layers called horizons. The effects of
climate and plant and animal life are conditioned by
relief. The parent material also affects.the kind of soil
profile that is formed and, in extreme cases, determines
it almost entirely. Finally, time is needed for changing
the parent material into a soil profile. It may be much
or little, but some time 1s always required for differenti-
ation of soil horizons. Generally, a long time is required
for the development of distinct horizons.

The factors of soil formation are so closely interrelated
in their effects on the soil that few generalizations can be
made regarding the effect of any one factor unless con-

*R. W. JoHNSON, soil scientist, and H. R. SINCLAIR, JR., assis-
tant State soil scientists, Soil Conservation Service, assisted in
preparing this section.

ditions are specified for the other four. Many of the
processes of soil development are unknown.

Parent material

Parent material is the unconsolidated mass from which
a soil is formed. The parent materials of -the soils of
Livingston County were deposited by glaciers or by melt
water from the glaciers, which covered the county from
about 10,000 to 12,000 years ago. Some of these materials
have been reworked and- redeposited by subsequent ac-
tions of water and wind. Parent material determines the
limits of the chemical and mineralogical composition of
the soil. Although parent materials are of common gla-
cial origin, their properties vary greatly, sometimes
within small areas, depending on how the materials were
deposited. The dominant parent materials in Livingston
County were deposited as glacial till, outwash deposits,
lacustrine deposits, alluvium, and organic material.

Glacial till is material laid down directly by glaciers
with a minimum of water action. It consists of particles
of different sizes that are mixed together. The small
pebbles in glacial till have sharp corners, indicating that
they have not been worn by water washing. The glacial
till in Livingston County is calcareous and is friable or
firm. Its texture is sandy loam, loam, silty clay loam,
and clay loam. The Miami series is an example of soils
that formed in glacial till. These soils are loamy and have
a well-developed structure.

Outwash materials are deposited by running water
from melting glaciers. The size of the particles that make
up outwash material varies according to the speed of the
stream of water that carried them. When the water slows.
down, the coarser particles are deposited. Finer particles,
such as very fine sand, silt, and clay, can be carried by
slowly moving water. Outwash deposits generally con-
sist of layers of particles of similar size, such as sandy
loam. Sand, gravel, and other coarse particles are domi-
nant. Fox soils, for example, formed in deposits of out-
wash materials in Livingston County.

Lacustrine materials are deposited in still, or ponded,
glacial melt water. Because the coarser fragments drop
out of moving water as outwash, only the finer particles,
such as very fine sand, silt, and clay, remain to settle out
in still water. In Livingston County, soils that formed in
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lacustrine deposits are loamy textured. The Lamson series
is an example of soils that formed in lacustrine materials.

Alluvium is material deposited by the floodwater of
present streams in recent time. This material varies in
texture, depending on the speed of the water from which
it was deposited.

Organic material is made up of deposits of plant
remains. After the glaciers withdrew from the area,
water was left standing in depressions on outwash, lake,
and till plains. Grasses and sedges growing around the
edges of these lakes died, and their remains fell to the
bottom. Because of the wetness of the areas, the plant
remains did not decompose. Later, white-cedar and other
water-tolerant trees grew in the areas. As these trees
died, their residues became a part of the organic accumu-
lation. The lakes were eventually filled with organic
material and developed into areas of muck and peat. In
some of these areas, the plant remains subsequently de-
composed. In other areas, the material has changed little
since deposition. Soils of the Houghton series are an
example of soils that formed in organic material.

Plants and animals

Plants have been the principal organisms influencing
the soils in Livingston County ; however, bacteria, fungi,
earthworms, and the activities of man have also been
important. The chief contribution of plants and animal
life is the addition of organic matter and nitrogen to the
soil. The kind of organic material on and in the soil
depends on the kinds of plants that grew on the soil.
The remains of these plants accumulate on the surface;
they decay and eventually become organic matter. Roots
of the plants provide channels for downward movement
of water through the soil and also add organic matter
as they decay. Bacteria in the soil help to break down
the organic matter so that it can be used by growing
plants.

The vegetation in Livingston County was mainly
deciduous forests. Differences in natural soil drainage
and minor changes in parent material have affected the
composition of the forest species.

In general, the well-drained soils on uplands, such as
the Hillsdale and Miami soils, were mainly covered with
maple, elm, ash, hickory, white oak, and red oak. A few
wet soils also had sphagnum and other mosses, which
contributed substantially to the accumulation of organic
matter. The Houghton and Carlisle soils developed under
wet conditions and contain considerable organic matter.
Thus, the soils of Livingston County that developed
under dominantly forest vegetation generally have less
total accumulated organic matter than soils that de-
veloped under dominantly grass vegetation.

Climate

Climate is important in the formation of soils. It
determines the kind of plant and animal life on.and in
the soil. It determines the amount of water available for
weathering of minerals and the transporting of soil
materials. Through its influence on temperatures in the
soil, climate determines the rate of chemical reaction
that occurs in the soil. These influences are important,
but they affect large areas rather than a relatively small
area, such as a county. ‘

The climate in Livingston County is cool and humid.
This is presumably similar to that which existed when
the soils were being formed. The ‘soils in Livingston
County differ from soils that formed in a dry, warm cli-
mate or from those that formed in a hot, moist climate.
Climate is uniform throughout the county, although.its
effect is modified locally by micro-relief. Therefore, the
differences in the soils of Livingston County, to a minor
extent, are the results of the differences in climate.

Relief

Relief, or topography, has a marked influence on the
soils of Livingston County through its influence on
natural drainage, erosion, plant cover, and soil temper-
ature. In Livingston County the soils range from level to
very steep. Natural soil drainage ranges from well
drained on the ridgetops to very poorly drained in the -
depressions,

Relief influences the formation of soils by affecting
runoff and drainage. Drainage, in turn, through its effect
on soil aeration, determines the color of the soil. Runoff
1s greatest on the steeper slopes, but in low areas, water
is temporarily ponded. Water and air move freely -
through soils that are well drained but slowly through
soils that are very poorly drained. In soils that are well
aerated, the iron and aluminum compounds that give
most soils their color are brightly colored and oxidized.
In poorly aerated soils the color is dull gray and mottled.
The Hillsdale series consists of well-drained, well-aerated
soils, whereas the Barry series consists of poorly aerated,
very poorly drained soils.

Time v

Time, usually a long time, is required by the agents
of soil formation to form' distinet horizons in the soil
from parent material. The differences in the length of
time that the parent materials have been in place are
commonly reflected in the degree of development of the
soil profile. Some soils develop rapidly, others slowly.

The soils in Livingston County range from young to
mature. The glacial deposits from which many of the
soils in Livingston County formed have been exposed
to soil-forming factors for a long enough time to allow
distinct horizons to develop within the soil profile. Some
soils, however, forming in recent alluvial sediments, have
not been in place long enough for distinet horizons to
develop. ,

The Barry and Lamson soils provide examples of the
effect-of time on the leaching of lime from the soil. The
solum of the Barry and Lamson soils had about the same
amount of lime as the C horizon of these soils has today.
The Lamson soils were submerged under glacial lake
water and protected from leaching. In contrast, the Barry
soils were above water and subject to leaching. The dif-

- ference in length of time of leaching is reflected in the

Barry soils, which are leached of lime to a depth of 34
inches. On the other hand, the Lamson soils are effer-
vescent at a depth of 18 inches.

Genesis and Moirphology of Seils

The processes or soil-forming factors responsible for
the development of the soil horizons from the uncon-
solidated parent material are referred to as soil genesis.
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The physical, chemical, and biological properties of the
" various soil horizons are termed morphology.

Several processes were involved in the formation of
soil horizons in the soils of Livingston County. These
processes are (1) accumulation of organic matter, (2)
leaching of lime (calcium carbonate) and other bases,
(3) "reduction and transfer of iron, and (4) formation
and translocation of silicate clay materials. In most soils
of Livinigston County, more than one of these processes
have been active in the development of the horizons.

Organic matter has accumulated at the surface to form
an A1 horizon. The Al horizon is mixed into a plow
layer (Ap horizon) when the soil is plowed. The soils
of Livingston County have a surface horizon ranging in
organic-matter content from high to low. The Colwood
serles consists of soils that have a high organic-matter
content in the surface layer, but the Oakville soils have
a low organic-matter content.

Leaching of carbonates and other bases has occurred
in most of the soils. Soil scientists generally agree that
leaching of bases in soils usually precedes translocation
of silicate clay minerals. Many of the soils are moder-
ately to strongly leached, and this contributed to the
development, of horizons. For example, the Barry soils
are leached of carbonates to a depth of 34 inches, but
the Lamson soils are leached to a depth of only 18
inches. The differences in the depth of leaching are a
result of the effect of time as a soil-forming factor.

Reduction and transfer of iron, a process called gley-
ing, is evident in the somewhat poorly drained to very
poorly drained soils. The gray color in the subsoil hori-
zons indicates the reduction and loss of iron. Pewamo
soils show evidence of gleying and the reduction proc-
esses. Some horizons contain mottles and indicate a
segregation of iron. This process has taken place in
Locke and Minoa soils. ‘ :

In some soils the translocation of clay minerals ha
contributed to horizon development. The -eluviated
(leached) A2 horizon above the illuviated (accumulated)

B horizon has a platy structure, is lower in content of

clay, and generally is lighter in color. The B horizon
normally has an accumulation of clay (clay films) in
pores and on surfaces of peds. These soils were probably
leached of carbonates and soluble salts to a considerable
extent before translocation of silicate clay took place.
Leaching of bases and translocation of silicate clays are
among the more important. processes in horizon differen-
tiation in the soils. The Hillsdale soils are examples of
-soils that have translocated silicate clays accumulated in
the B horizon in the form of clay films.

Classification of the Soils

Soils are classified so that their significant character-
istics can be more easily remembered. Classification en-
ables us to -assemble knowledge about the soils, to see
their relationship to one another and to the whole en-
vironment, and to develop principles that help us under-
stand their behavior and their response to manipulation.
First through classification and then through the use of
soil maps we can apply our knowledge of soils to small
specific areas or to large tracts of land.

The Comprehensive Classification System, the system
currently used, was adopted by the National Cooperative
Soil Survey in 1965 (5). This system is under continual -
study. Therefore, readers interested in new developments
and revision of this soil classification system should con-
sult the latest available literature.

The current system of classification has six categoriés.
Beginning with the broadest, these categories are the
order, suborder, great group, subgroup, family, and
series. In this system the criteria used as a basis for
classification are soil properties that are observable and
measurable. The properties are chosen, however, so that
the soils of similar genesis, or mode of origin, are
grouped together. The six categories of the current sys-
tem are briefly defined in the following paragraphs.

OrpEr. Ten soil orders are recognized. They are Enti-
sols, Vertisols, Inceptisols, Aridisols, Mollisols, Spodo-
sols, Alfisols, Ultisols, Oxisols and Histosols. The prop-
erties used to differentiate the soil orders are those that
tend to give broad climatic groupings to soils. The two
exceptions, the Entisols and Histosols, may occur in many
different climates.

Table 8 shows the soil orders that are in Livingston
County. These are Alfisols, Entisols, Histosols, Incepti-
sols, and Mollisols.

Entisols are recent soils; they lack genetic horizons
or have only the beginnings of such horizons.

Inceptisols most commonly are on young but not recent

land surfaces.

Alfisols are soils that have a clay-enriched B horizon
that is high in base saturation. '

Mollisols are soils that have a thick, dark-colored
surface layer.

The Histosols are soils that developed in organic ma-
terial. They include soils commonly called mucks, peats,
organic soils, or bogs.

Surorper. Each order is subdivided into suborders,
primarily on the basis of those soil characteristics that
seem to produce classes with the greatest genetic simi-
larity. The suborders narrow the broad climatic range
permitted in the orders. The soil properties used to
separate suborders are mainly those that reflect either
the presence or absence of waterloggings, or soil differ-
ences resulting from the climate or vegetation. Examples
of suborders are Aquepts and Udalfs.

GREAT GrROUPS. Soil suborders are separated into great
groups on the basis of uniformity in the kinds and se-
quence of major soil horizons and features. The horizons
used to make separations are those in which clay, iron,
or humus has accumulated or those that have pans that
interfere with the growth of roots or movement of water.
The features used are some properties of clay, soil tem-
perature, major differences in chemical composition
(mainly calcium, magnesium, sodium, and potassium),
and the like.

Suseroups. Great groups are subdivided into sub-
groups, one representing the central concept of the group
and others called intergrades and extragrades. Inter-
grade subgroups have properties of the group and also.
one or more properties of another great group, suborder,
or order. Extragrade subgroups have properties of the
group and have characteristics that are not diagnostic
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TasLe 8.—Classification of soil séries into higher categories }

Soil series Family Subgroup Order
Arkport 2_._____._._ Coarse-loamy, mixed, mesic_.._________.__._._._.___ Psammentic Hapludalfs.__.___________ Alfisols.
Barry._ .. _..______ Fine-loamy, mixed, mesic..____ . ________._______ Typic Argiaquolls. __________________ Mollisols.
Berville.._.________._ Fine-loamy, mixed, mesic. ... ... ___.___________ Typic Argiaquolls_ __________________ Mollisols.
Boyer_ _____________ Coarse-loamy, mixed, mesic_ .. __.__._________.____ Typic Hapludals...____._____________ Alfisols.
Brady . ____________ Coarse-loamy, mixed, mesic_._____.___.___ .. __._.___ Aquollic Hapludalfs___.______________ Alfisols.
Breckenridge 2.____..| Coarse-loamy, mixed, nonacid, frigid_.__.__________.___ Mollic Haplaquepts_.._______________ Inceptisols.
Bronson 2. __.______ Coarse-loamy, mixed, mesic.___ . ___________________ Aquic Hapludalfs__.___._____________ Alfisols.
Brookston 2. ._______ Fine-loamy, mixed, mesic_ .. ... .o _____________ Typic Argiaquolls__._________________ Mollisols.
Carlisle 2. __.________ Euic, mesic. .- . e Typic Medisaprists____ Histosols.?
Colwood 2___________ Fine-loamy, mixed, mesic_._.___________________.__._. Typic Haplaquolls..___________._____ Mollisols.
Conover_______..__. Fine-loamy, mixed, mesic...________________________ Udollic Ochraqualfs___.______________ Alfisols.
Edwards____________ Marly, euie, mesic__ . ____ . __.__._ Limnic Medisaprists._ .. _.___________ Histosols.?
Fox. . Fine-loamy over sandy or sandy-skeletal, mixed, mesic..| Typic Hapludalfs___._________________ Alfisols,
Gilford 2.__________. Coarse-loamy, mixed, mesie_________________________ Typic Haplaquolls_______________:___{ Mollisols
Hillsdale__..____._._ Coarse-loamy, mixed, mesic_..______________________ Typic Hapludalfs__._________________ Alfisols.
Houghton__________. Euie, mesic_ .. Typic Medisaprists__________________ Histosols.?
Lamson 2. _.________ Coarse-loamy, mixed, nonacid, mesic_._______________ Aeric Haplaquepts.._._______________ Inceptisols.
Linwood.._______.___ Loamy, mixed, euic, mesic_...._________.___l.__.___ Terric Medisaprists._________.__.____ Histosols.3
Locke_ ____.._____._ Coarse-loamy, mixed, mesie.___ . _______________.___._._ Aquollic Hapludalfs___._____._________ Alfisols.
Metamora...._.._._ Fine-loamy, mixed, mesic_ ... .. _____._.___ Udollic Ochraqualfs____._____________. Alfisols.
Metea... ... __._. Fine-loamy, mixed, mesic._._____.______.___________._ Arenic Hapludalfs___._______________ Alfisols.
Miami______________ Fine-loamy, mixed, mesie_____._____________________ Typic Hapludalfs_. .. ________________ Alfisols.
Minoa 2. __ . _____.__. Coarse-loamy, mixed, frigid._.______________________ Aquic Dystric Eutrochrepts___________ Inceptisols.
Oakville_ ______._____ Mixed, mesic_ . - - Typic Udipsamments________________ Entisols.
Oshtemo 2__________ Coarse-loamy, mixed, mesic . ____ e Typic Hapludalfs.___________________ Alfisols.
Ottokee______.._.._.| Mixed, mesic_.__________ e Alfic Udipsamments___._____________ Entisols.
OWOSSO0~ e oo "Fine-loamy, mixed, mesic..____ ... ______________ Typic Hapludalfs____________________ Alfisols,
Pewamo._.________._ Fine, mixed, mesic...._ .. ___ . ______ Typie Argiaquolls. . ____.____________ Mollisols.
Rifle?___________.__._ G e Typic Borohemists__ ________________ Histosols.?
Sebewa._____..._____ Fine-loamy over sandy or sandy-skeletal, mixed, mesic_.| Typie Argiaquolls_________.___________ Mollisols.

 Spinks._____________ Sandy, mixed, mesie_ _____________________________: Psammentic Hapludalfs. .____________ Alfisols,
Tawas?_______.__._ Sandy or sandy-skeletal, mixed, euic. ______.__________ Terric Borosaprists_ . _____.___________ Histosols.?
Thetford..._..._____ Sandy, mixed, mesie_ .. ______ . ___ Aquic Arenic Hapudalfs_..___________ Alfisols,
Warners_....._____. Fine-silty, mixed (calcareous), mesic.______.__.._______ Typic Haplaquolls.. . ________________ Mollisols.
Wasepi 2. ____.._ Coarse-loamy, mixed, mesic___.._ e Aquollic Hapludalfs____.____.________ Alfisols.
Washtenaw. ___..____ Fine-loamy, mixed, nonacid, mesic..._._______________ Typic Haplaquents-.______._________. Entisols.

t Classification is as of March 1971, Placement of series in the
current system, particularly in families, could change as more pre-
cise information is available,

"2 These soils are taxadjuncts to the series for which they are named.
They are outside the defined range for the series for the following
reasons:

Arkport.—The B and C horizons are finer textured.

Brady.—The upper part of the profile is dominantly coarser
textured and low-chroma mottles are deeper in the profile.

Breckenridge.—Annual temperature is a few degrees warmer.
Also, the loamy sand and sand in these soils are not in the
defined range. .

Bronson.—The upper part of the solum is coarser textured.

Brookston.—The Ap horizon is thinner.

Carlisle.—The subhorizon is brighter colored.

of another great group, suborder, or order. Examples of
subgroup names are Typic Hapludalfs for the central
concept, Mollic Haplaquepts for an intergrade, and Aeric
Haplaquepts for an extragrade. :

Famruies. Families are separated within a subgroup
primarily on the basis of properties important to the
growth of plants or behavior of soils when used for
engineering. Among the properties considered are tex-
ture, mineralogy, reaction, soil temperature, permeability,
depth, slope, consistence, and coatings. A family name
consists of a series of adjectives that are the class names
for texture, mineralogy, and so on. These are used to
differentiate families. An example is the fine, mixed,
mesic family.

Colwood.—The C horizon is finer textured.
Gilford.—The first subhorizon is less gray.
Lamson.~—The C horizon is finer textured, and the B horizon
is dominantly grayer.
Minoa.—The B and C horizons are brighter colored, and effer-
vescent soil material is closer to the surface.
Oshtemo.—The upper subhorizons are coarser textured.
Rifle.—Annual soil temperature is a few degrees warmer, and
the upper part of the soils is more acid.
Tawas.—Annual soil temperature is a few degrees warmer.
Wasepi.—The first subhorizon is less gray.
3 These soils are presently classified as Histosols for the purpose of
information only. The profiles in some respects do not support the
current classification.

Sreries. The series is a group of soils that have major
horizons that, except for the texture of the surface layer,
are similar in important characteristics and in arrange-
ment of the profile. They are commonly given the name
of a geographic location near the place where that
series was first observed and mapped.

In table 8, each soil series in Livingston County is
placed into some of the categories of the classification
system,

General Nature of the County

This section provides information about the climate.
and some farm statistics.
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Cimate’

Because of the inland location of Livingston County
in southeastern Michigan, the effect of the Great Lakes 1s
not so readily noticed in this county as in many other
areas of the State. The main lake effect in Livingston
County is the higher percentage of cloudiness late in fall
and early in winter, when prevailing westerly winds
move cold air across the warmer lake water. However,

a 5 to 10 percent increase in the annual percentage of -

possible sunshine can be expected in the county as com-

ared to a similar location in the western part of Mich-
1gan. Table 9 shows temperature and precipitation data
for Livingston County, and table 10 gives probabilities
of fthiels last freezing temperature in spring and the first
in fall. -

Available weather data show that the highest tempera-
ture ever recorded at Milford, in Oakland County, was
104° F. on July 24, 1934, and the lowest was —20° on
February 9, 1934. Data from Milford are considered rep-
resentative for Livingston County. An average of 5 days
in winter have temperatures falling to zero or lower.
At the other extreme, a temperature of 100° or higher
occurs in only about one summer out of 10, and 90° or
higher occurs on an average of 10 days during summer.

The highest monthly mean temperature on record is
76.0° in July 1955, and the lowest is 12.0° in February
1934. The average dates of the last freezing temperature
in spring and the first in fall are May 10 and October 6,
respectively.

7By NortoN D. STROMMEN, climatologist for Michigan, National
Weather Service, U.S. Department of Commerce.
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Precipitation is heaviest during the growing months or
crop season. It averages 59 percent of the annual total
during the 6 months from April through September. The
greatest average monthly precipitation is 3.76 inches and
occurs in May. The greatest amount of precipitation ever
received in a 1-month period was 10.66 inches in October

. 1954, The smallest average monthly precipitation is 1.32

inches and is in January. As much as 1.2 inches of pre-
cipitation in 1 hour, 1.5 inches in 2 hours, and 2.4 inches
in 24 hours falls about once in 2 years. In 24 hours 3.6

. inches fall about once in 10 years and 4.4 inches fall about

once in 50 years.

Evaporation data from the Dearborn station, about 30
miles southeast of Livingston County, indicate an aver-
age evaporation total of 43.04 inches from April to
October. This is nearly twice the normal rainfall total
of 22.40 inches for the same 6-month period. The water
supply of the soil is recharged in winter and early in
spring. The capacity of the soil to hold this moisture to
supplement the summer rainfall, when the water demands
are high, is important for successful farming in this area.

Snowfall averages 42.6 inches a year, but it varies
considerably from year to year. Totals in the last 30
years have varied from as much as 66.4 inches in the
1951-52 season to as little as 21.3 inches in the 1936-37
season. Measurable amounts of snow usually fall during
each month from November through April.

Cloudiness is greatest late in fall and early in winter
and is least late in spring and in summer. Records at
Flint, which is the nearest 24-hour station of the Na-
tional Weather Service, show that December averages 22

TaBLE 9.—Temperature and precipitation
[Data from Milford, Oakland County, for the period 1932-61]

Temperature Precipitation
Two years in 10 will have One year in 10 Average
at least 4 days with— will have— number Average
Month Average | Average Average of days | depth of
daily daily monthly with 1 SNOW on
maximum | minimum Maximum Minimum total inch or | days with
temperature temperature Less More more of snow
equal to or equal to or than— than— SNOW cover
highet than— | higher than—
°F. °F. °F. °F. Inches Inches Inches Inches '
January__.________. 30. 3 16. 6 46 0 1. 96 0.7 3.5 18 3.7
February ....___..__ 31.6 16. 0 47 0 2.12 .8 3.8 18 4.5
Mareh_____________ 40. 8 23. 6 61 8 2. 58 1.4 3.9 8 3.7
April_____________. 54.8 34. 8 75 22 3. 44 1.7 5.3 1 1.8
;) R 67. 2 45. 6 83 33 3.76 1.7 6.2 |- 2.0
June_______________ 77.3 56. 0 89 45 3. 40 1.7 5.4 0 0
Julyo oo 82.1 60. 1 90 49 2.75 .8 5.0 0 0
August____________ 80. 5 59.1 91 49 3.34 1.6 5.6 0 0
September_ _ . ______ 72. 4 51.6 88 38 2. 99 .8 5.5 0 0
October____________ 60. 7 41.7 77 28 2.72 .8 5.0 ® 1.0
November__________ 44, 4 30.0 62 16 2. 42 1.2 3.8 4 2.6
December__________ 32. 8 20.0 50 3 2. 09 1.0 3.3 15 3.0
Year_ . ________ 56. 2 37.9 395 3 —6 33. 57 24. 4 43. 3 64 3.7

1 Less than one-half day.
7 Average annual maximum.

3 Average annual minimum.
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TaBLE 10.—Probabilities of last freezing temperatures in spring and first in fall
[Data from Milford, Oakland County, for the period 1932-61]

Dates for given probability and temperature

Probability
16° F. 20° F. 24° F, 28° F. 32° F.
or lower or lower or lower or lower or lower
Spring: . .
1yearin 10later than_________________________ April 3 April 16 April 24 May 10 May 25
2 yearsin 10 later than__ _________.__________.._ March 29 April 11 April 19 May 5 May 20
5 yearsin 10 later than_____________ . ________ March 19 April 1 April 9 April 25 May 10
Fall:
1 year in 10 earlierthan_ __..__________________ November 12 | November 3 October 22 October 8 September 22
2 years in 10 earlier than_ __________ ... _______ November 17 | November 8 | October 27 October 13 September 27
5 years in 10 earlier than____________ PO November 28 | November 19 | November 7 | October 24 October 8

cloudy days, 7 partly cloudy days, and 2 clear days, July
records show 10 cloudy days, 13 partly cloudy days, and
8 clear days.

Farming

The total land area of Livingston County is about
365,440 acres. Of this, about 48 percent, or 174,047 acres,
is in farms (7). The rest consists mainly of State land,
privately owned woodland, abandoned farmland, and
resort, urban, recreational, and industrial areas. Of the
acreage in farms in 1969, 71,810 acres were in harvested
crops and 16,496 acres were in cropland used only for
pasture.

There were 1,099 farms in the county in 1969. Of these
farms, 250 were from 1 to 49 acres in size, 227 were from
50 to 99 acres, 432 were from 100 to 259 acres, 157 were
from 260 to 499 acres, and 28 were from 500 to 999 acres.
Only five farms were larger than 1,000 acres.

Corn is the chief row crop grown, and in 1969, 19,418
acres of corn were harvested for grain and 8,061 acres

were cut -for silage. Small grain also is important in the -

county, and in 1969, there were 6,418 acres of wheat,
4,333 acres of oats, 48 acres of barley, and 412 acres of
rye. Only 723 acres of soybeans were harvested. Of the
hay crops harvested, 17,001 acres were alfalfa and al-
falfa mixtures and 2,349 acres were clover and timothy.
Potatoes were grown on 23 acres; beans on 32 acres; tree
fruits, nuts, and grapes on 671 acres; and vegetables har-
vested for sale on 443 acres.
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Glossary

Aggregate, soil. Many fine particles held in a single mass or cluster.
Natural soil aggregates, such as crumbs, blocks, or prisms, are
called peds. Clods are aggregates produced by tillage or logging.

Alluvium. Soil material, such as sand, silt, or clay, that has been
deposited on land by streams. :

Available water capacity (also termed available moisture capac-
ity). The capacity of soils to hold water available for use by
most plants. It is commonly defined as the difference between
the amount of soil water at field capacity and the amount at
wilting point. It is commonly expressed as inches of water per
inch of soil.

Clay. As a soil separate, the mineral soil particles less than 0.002
millimeter in diameter. As a soil textural class, soil material
that is 40 percent or more clay, less than 45 percent sand, and
less than 40 percent silt,

Clay film. A thin coating of clay on the surface of a soil aggregate.
Synonyms: clay coat, clay skin.

Coarse fragments, Mineral or rock particles more than 2 milli-
meters in diameter. :

Gobblestone. A rounded or partly rounded fragment of rock, 3
to 10 inches in diameter.

Consistence, soil. The feel of the soil and the ease with which a
lump can be crushed by the fingers. Terms commonly used to
describe consistence are—

Loose.—Noncoherent when dry or moist; does not hold together
in a mass.

Friable—When moist, crushes easily under gentle pressure be-

- tween thumb and forefinger and can be pressed together into

a lump.

Firm.—When moist, crushes under moderate pressure between
thumb and forefinger, but resistance is distinctly noticeable.

Plastic.—When wet, readily deformed by moderate pressure but
can be pressed into a lump; will form a “wire” when rolled
between thumb and forefinger.
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Contour farming. Plowing, cultivating, planting, and harvesting in
rows that are at right angles to the natural direction of the
slope or that are parallel to the terrace grade.

Contour stripcropping. Growing crops in strips that follow the
contour or are parallel to terraces or diversions. Strips of grass-
or close-growing crops are alternated with strips of clean-
tilled crops or summer fallow.

Cover crop. A close-growing crop grown primarily to improve the
soil and to protect it between periods of regular crop production.

Diversion. Channel constructed across the slope for the purpose
of intercepting runoff,

Drainage, artificial. The removal of excess water on or within the
soil by means of surface or subsurface drains.

Drainage, natural. Refers to the conditions that existed during the

development of the soil, as opposed to altered drainage; which ~

is commonly the result of artificial drainage or irrigation but
may be caused by the sudden deepening of channels or the
blocking of drainage outlets. The following five classes of
natural drainage are recognized in Livingston County.

Well-drainéd soils are nearly free from mottling and are com-
monly of medium or coarse texture.

Moderately well drained soils commonly have a slowly permeable
layer in or immediately beneath the solum; they have uni-
form color in the A horizon and the upper part of the B
horizon and are mottled in the lower part of the B horizon
and in the C horizon. :

Somewhat poorly drained soils are wet for significant periods
but not all the time; the water table is within 12 to 24 inches
of the surface during part of the year; mottling occurs at a
depth below 6 to 16 inches, in the lower part of the A horizon

- and in the B and C horizons.

Poorly drained soils are wet for long periods ; they are light gray
and generally are mottled from the surface downward but
may be free of mottling or nearly so. :

Very poorly drained soils are wet nearly all the time; they have
a dark-gray or black surface layer and are black, gray, or
Jlight gray, with or without mottling, in the lower part of
‘the profile.

Fertility, soil. The quality of a soil that enables it to provide com-
pounds, in adequate amounts and in proper balance, for the

“ growth of specified plants, when other growth factors such as
light, moisture, temperature, and the physical condition of the
soil are favorable. :

Flood plain. Nearly level land, consisting of stream sediments, that
borders a stream and is subject to flooding unless protected
artificially. ’

Glaciofluvial deposits. Material moved by glaciers and subsequently
sorted and deposited by streams flowing from the melting ice;
the deposits are stratified and occur in the form of kames,
eskers, deltas, and outwash plains.

Gravel. Rounded pebbles 2 millimeters to 3 inches in diameter. A .

gravelly soil is 15 to 50 percent gravel.

Green manure. A crop grown for the purpose of being turned under
in an early stage of maturity or soon after maturity for soil
improvement,

Habitat. The environment in which the life needs of a plant, bird,

.. or animal are supplied.
Horizon, soil. A layer of soil, approximately parallel to the surface,

. that has distinet characteristics produced by soil-forming

processes. These are the major horizons:
O horizon.—The layer of organic matter on the surface of a
mineral soil. This layer consists of decaying plant residue.
4 horizon.—The mineral horizon at the surface or just below, an
O horizon. This horizon is the one in which living organisms
are most active and therefore is marked by the accumulation

of humus. The horizon may have lost one or more of soluble -

salts, clay, and sesquioxides (iron and aluminum oxides).

B horizon.—The mineral horizon below an A horizon. The B
horizon is in part a layer of change from the overlying A to
the underlying C horizon. The B horizon also has distinctive
characteristies caused (1) by accumulation of clay, sesqui-
oxides, humus, or some combination of these; (2) by pris-
matic or blocky structure; (3) by redder or stronger colors
than the A horizon; or (4) by some combination of these.
Combined A and B horizons are usually called the solum, or
true soil. If a soil lacks a B horizon, the A horizon alone is
the solum. ' .

C horizon.—The weathered rock material immediately beneath’
the solum. In most soils this material is presumed to be like
that from- which the overlying horizons formed. If the ma-

terial is known to be different from that in the solum, a
Roman numeral precedes the letter C.

R layer—Consolidated rock beneath the soil. The rock usually
underlies a C horizon but may be immediately beneath an A
or B horizon.

Landscape. All the natural features (fields, hills, forests, water,
ete.) that distinguish one part of the earth’s surface from
another part; usually an area that the eye can comprehend in
a single view.

Leaching. The removal of soluble materials from soils or other
material by percolating water.

Micronutrient. A chemical element needed in very small amounts
for growth of plants. Boron, copper, iron, manganese, and zinc
are examples. “Micro” refers to amount needed, not to essen-
tiality. )

Mineral soil. Soil composed mainly of inorganic (mineral) material
and low in content of organic matter. Its bulk density is greater
than that of an organie soil. ’

Minimum tillage. The amount of tillage needed to create proper
conditions for germination of seed, establishment of plants,
and control of competing vegetation.

Mottled. Irregularly marked.with spots of a different color. Mottles
vary in number and size. Their presence usually indicates poor
aeration and lack of drainage. Descriptive terms are as fol-
lows: abundance—few, common, and many; 8ize—fine, me-
dium, and coarse; and contrast—faint, distinct, and prominent.
The size measurements are these: fine, less than 5 millimeters
(about 0.2 inch) in diameter along the greatest dimension;
medium, ranging from 5 millimeters to 15 millimeters (about
0.2 to about 0.6 inch) in diameter along the greatest dimension ;
and coarse, more than 15 millimeters (about-0.6 inch) in di-
ameter along the greatest dimension. .

Muck. An organic soil consisting of well-decomposed organic ma-
terial that is finely divided and dark colored.

Munsell notation. A system for designating color by degrees of the
three simple variables—hue, value, and chroma. For example,
-a notation of 10YR 6/4 is a color that has a hue of 10YR, a
value of 6, and a chroma of 4, ) :

Organic matter. A general term for plant and animal material, in
or on the soil, in all stages of decomposition. Readily decom-
posed organic matter is often distinguished from the more
stable forms that are past the stage of rapid decomposition.

Organic soil. A general term applied to a soil or to a soil horizon
that consists primarily of organic matter, such as peat soils,
muck soils, and peaty soil layers.

Overgrazing. Grazing so-heavy as to impair future forage produc-
tion and to cause deterioration of plants or soils or both. -

Parent material. Disintegrated and partly weathered rock from
which soil has formed. ’

Peat. Unconsolidated soil material, largely undecomposed organic
matter that has accumulated where there has been excess
moisture.

Permeability. The quality that enables the 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.

Percolation. The downward movement of water through soil.

Piping. Removal of soil material through subsurface flow channels
(pipes) formed by seepage water.

Profile, soil. A vertical section of the soil through all its horizons
and extending into the parent material.

Soil. A natural, three-dimensional body on the earth’s surface that
supports plants and that has properties resulting from the
integrated effect of climate and living matter acting on earthy
parent material, as conditioned by relief over periods of time.

Soil separates. Mineral particles, less than 2 millimeters in equiv-
alent diameter and ranging between specified size limits. The
names and wizes of separates recognized in the United States
are as follows: Very coarse sand (2.0 to 1.0 millimeter) ;
coarse sand (1.0 to 0.5 millimeter) ; medium sand (0.5 to 0.25
millimeter) ; fine sand (0.25 to 0.10 millimeter) ; very fine sand
(0.10 to 0.05 millimeter) ; silt (0.05 to 0.002 millimeter) ; and
clay (less than 0.002 millimeter). The separates recognized by
the International Society of Soil Science are as follows: I (2.0
to 0.2 millimeter) ; II (0.2 to 0.02 millimeter) ; III (0.02 to
0.002 millimeter) ; IV (less than 0.002 millimeter).

Solum. The upper part of a soil profile, above the parent material,
in which the processes of soil formation are active. The solum
in mature soil includes the A and B horizons. Generally, the

* characteristics of the material in these horizons are unlike
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those of the underlying material. The living roots and other
plant and animal life characteristic ofithe soil are largely con-
fined to the solum.

Stratified. Composed of, or arranged'in, strata, or layers, such as
stratified alluvium. The term is confined to geological material.
Layers that result from the processes of soil formation are
called horizons ; those inherited from the parent material are
called strata.

Structure, soil. The arrangement of primary soil particles into
compound particles or clusters that are separated from 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 solls are either single grain (each
grain by itself, as in dune sand) or massive (the particles
adhering together without any regular cleavage, as in many
claypans and hardpans).

Subseil. Technically, the B horizon ; roughly, the part of the solum
below plow depth.

Subsurface layer. As used in this survey, that part of the A horizon
that is directly below the surface layer. It is leached of soluble
minerals and clay.

Surface layer. As used in this survey, that part of the A horizon .

that occurs at the surface. This layer contains an accumulation
of organic matter and generally is dark colored.

Taxadjuncts. Soils in some way unlike the soils of the series by
whose name they are identified but enough like those soils in
morphology, composition, and behavior so that little would be
gained by establishing a new series.

Terrace. An embankment, or ridge, constructed across sloping soils
on the contour or at a slight angle to the contour. The terrace

intercepts surface runoff so that it may soak into the soil or
flow slowly to a prepared outlet without harm. Terraces in
fields are generally built so they can be farmed. Terraces in-
tended mainly for drainage have a deep channel that is main-
tained in permanent sod.

Texture, soil. The relative proportions of sand, silt, and clay par-
ticles in a mass of soil. The basic textural classes, in order of
increasing proportion of fine particles, are sand, loamy sand,
sandy loam, loam, &ilt loam, 8ilt, sandy clay loam, clay loam,
silty clay loam, sandy clay, 8ilty cley, and cley. The sand,
loamy sand, and sandy loam classes may be further divided by -
specifying “coarse,” “fine,” or “very fine.”

Tilth, soil. The condition of the soil in relation to the growth of
plants, especially soil structure, Good tilth refers to the friable
state and is associated with high noncapillary porosity and
stable, granular structure. A soil in poor tilth is nonfriable,
hard, nonaggregated, and difficult to till.

Upland (geology). Land consisting of material unworked by water
in recent geologic time and lying, in general, at a higher eleva-
tion than the alluvial plain or stream terrace. Land above the
lowlands along rivers,

Valley train. A long, narrow body of outwash confined within a
valley.

Water table. The highest part of the so0il or underlying rock mate-
rial that is wholly saturated with water. In some places an
upper, or perched, water table may be separated from a lower
one by a dry zone.

Woodland. Land used primarily for growing trees and shrubs. In
addition to what is ordinarily called forest or forest planta-
tions, it includes shelterbelts, windbreaks, wide hedgerows of
plants that supply food and cover for wildlife, and streambanks
and other slopes that have woodland cover.



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.

read the introduction to the section it is in for general information about its management.

tion is given in tables as follows:

Acreage and extent, table 1, page 6.
Predicted yields, table 2, page 45.
Wildlife, table 3, page 50.

Map
symbol Mapping unit
Ad Alluvial lande--=m--=-=mmmmcc e o memmmmmmm e — e
ApA  Arkport fine sandy loam, 0 to 2 percent slopes-------=-------
ApB  Arkport fine sandy loam, 2 to 6 percent slopes--------------
ApC  Arkport fine sandy loam, 6 to 12 percent slopes-------------
Ba Barry sandy loam---=-----cecooommmooommooom—eoooomoooeooooo-
Be Berville 10am--========-=--——=mm— e e m— e - —-—— oo
Bp BOTTOW PifS===m=====m—m——omm—o—m————-oooo————o---o--e ———-
BrA Boyer loamy sand, O to 2 percent slope$----- A
BrB  Boyer loamy sand, 2 to 6 percent slopes----------=-------=--
BrC  Boyer loamy sand, 6 to 12 percent slopes------------~-------
BsA  Boyer loamy sand, silty substratum, 0 to 2 percent
S1OPES - === === s oo m o memo—eoem—oooe-oo——o--e-
BsB  Boyer loamy sand, silty substratum, 2 to 6 percent
S1OPES-=m== === - - s m oo omoeoeooo——o—-o——-e-oo-
BtA  Boyer-Oshtemo loamy sands, 0 to 2 percent slopes------------
BtB  Boyer-Oshtemo loamy sands, 2 to 6 percent slopes------------
BtC Boyer-Oshtemo loamy sands, 6 to 12 percent slopes-----------
BtD Boyer-Oshtemo loamy sands, 12 to 18 percent slopes----------
BtE Boyer-Oshtemo loamy sands, 18 to 25 percent slopes----------
BtF Boyer-Oshtemo loamy sands, 25 to 35 percent slopes----------
BuA  Brady loamy sand, 0 to 2 percent slopes---------------- L.
Bv Breckenridge loamy sand-~----------m--eemmmmmoooooonoooooooo
BwA  Bronson loamy sand, 0 to 2 percent slopes-------------------
By Brookston loam~--==-------- e N
Cc Carlisle muck----------- e
Cr Colwood fine sandy loam-------=------- SRy
CvA  Conover loam, 0 to 2 percent slopes-------==--=-=-=c--------~-
CvB  Conover loam, 2 to 6 percent slopes------=-=-===------------
CxA  Conover-Miami loams, 0 to 2 percent slopes--------=---------~
CONOVET PaArt---=-=-===-=----——=memmm——— oo ——----—---o-oo-
Miami parte-----=---~=c----mmmoemmeemm oo oo —eooSoooo- o
Ed Edwards MuCk----m-=mmmmcmcm e e oo cmmme e lmmm o meaoo - e
FoA  Fox sandy loam, 0 to 2 percent slopes-----=----=------—-----
FoB  Fox sandy loam, 2 to 6 percent slopes---=---c-=-=----=~=-----
FoC Fox sandy loam, 6 to 12 percent slopes--------=-=w--c--c----
FrB  Fox-Boyer complex, 2 to 6 percent Slopes----------=----=----
FOX part--------mm---c-----m-—om—om-m-ooooo - e
BOYET Part-=------=-=--=-=-----——mmmm—o-o—ceooo—-o--oo-
FrC Fox-Boyer complex, 6 to 12 percent slopes-------~--=--------
FOX PATf-rm-rm====mmm—m---mmoom oo m—meoo-eoo oo
Boyer part--------- memmmem o g
FrD  Fox-Boyer complex, 12 to 18 percent slopes------------------
FOX PATt==mmm=mmo oo oo o e oo m e oo ——mooooooo-oone
BOyer part=---=---c----mrmoomemmo o ommmoomoo-oo—ooeooo-o
FrE  Fox-Boyer complex, 18 to 25 percent slopes------------------
FOX PATt-m--======-mmmmeom oo — oo mme——meoooooooo—eeeooo-
Boyer part---------------- S e P e L PR
FrF Fox-Boyer complex, 25 to 40 percent slopes------------------
FOX PATt-==-=====---mm=mcem o —mmoem—eooooeeooooo-o-o-o

Boyer part-----=-------------------------ooosoooooos-oooe

In referring to a capability unit or a woodland suitability group,
Other informa-

Engineering uses of the soils, tables 4, 5,
and 6, pages 56 through 79.
Recreational uses, table 7, page 82.

Woodland
suitability
Capability unit group
~ Symbol Page | Symbol Page
Vw-1 (L-2¢) 43 - --
I1I1s-3 (3a) 42 3s5 47
IIIs-4 (3a) 42 3s5 47
11Te-9 (3a) 41 3s5 47
1Iw-6 (3c) 40 4w3 48
ITw-8 (3/2c) 40 4w3- 48
VIIIs-1 44 -—-—— --
11Is-3 (4a) 42 3s5 47
I1I1s-4 (4a) 42 3s5 47
I11le-9 (4a) 41 3s5 47
111s-3 (4a) 42 3s5 47
11Is-4 (4a) 42 3s5 47
11Is-3 (4a) 42 3s5 47
111s-4 (4a) 42 3s5 47
11TIe-9 (4a) 41 3s5 47
Ive-9 (4a) 42 3s5 47
Vie-2 (4a) 43 3s6 48
VIile-2 (4a) 43 3s6 48
ITIw-5 (4b) 41 w2 48
ITw-8 (3/2c) 40 4w3 48
II1s-3 (4a) 42 3s5 47
TIIw-4 (2.5c) 39 w3 . 48
ITIw-15 (Mc) 41 -wl 48
ITw-4 (2.5¢) 39 4w3 . 48
TIw-4 (2.5b) 39 Jwl 48
T1Iw-5 (2.5b) 40 3wl 48
IIw-4 (2.5a, 39 --- --
2.5b)
———————————— -- 3wl 48
------------ -- 201 47
Ivw-6 (M/mc) 43 -wl 48
11s-2 (3a) 40 201 47
IIe-3 (3a) 39 20l 47
11le-6 (3a) 41 20l 47
IITs-4 (3a, 4a) 42 --- --
------------ -- 201 47
S -- 3s5 47
I11Ie-9 (3a, 4a) 41 --- --
------------ -- 201 47
------------ -- 3s5 47
1Ve-9 (3a, 4a) 42 --- --
———————————— -- 201 47
———————————— -- 3s5 47
Vie-2 (3a, 4a) 43 --- --
------------ -- 202 47
------------ -- 356 48
VIiIe-2 (3a, 43 --- --
------------ - 202. 47
------------ - 3s6 48



Map
symbol

Gd

Gr

HdB
HdC
H1B
HiC
HID
H1E
HmB

HmC

Ho

La

Lc

Lm

LoB
Md

M1B
MnA
MnB
MnC
MoA
MoB
MoC
MoD
MoE
MoF
MrB

MwB
0aB
OkB
0l1A
OlB
OmA
OmB
OomC
OmD
Pc

RE
Se

Gilford sandy loam
Gravel pits

Hillsdale
Hillsdale
Hillsdale
Hillsdale
Hillsdale
Hillsdale

Hillsdale-

Hillsdale part
Miami part

loamy
loamy
sandy
sandy
sandy
sandy
Miami

loam,
loams,

GUIDE TO MAPPING UNITS--Continued

2 to 6 percent slopes-
6 to 12 percent slopes
2 to 6 percent slopes-
6 to 12 percent slopes
12 to 18 percent slope
18 to 25 percent slope

2 to 6 percent slopes

S==remmmmm-—- -
Grmmmm e —————

Hillsdale-Miami loams, 6 to 12 percent slopes-------------

Hillsdale part

Miami

Houghton muck
Lake beaches
Lamson fine sandy loam
Linwood muck

R TR

Locke sandy loam, 0 to

Made land

Metamora sandy loam, 0

Metea
Metea
Metea
Miami
Miami
Miami
Miami
Miami
Miami

loamy
loamy
loamy
loam,
loam,
loam,
loam,
loam, 18 to 25 percent slopes---------
loam, 25 to 35 percent slopes---------

sand, 2 to
sand, 6 to
0 to 2 per
2 to 6 per
6 to 12 pe
12 to 18 p

sand, 0 to

to 4 percent slopes--
2_percent slopes-----
6 percent slopes-----

12 percent slopes-----

cent slopes-----------
cent slopes-----=---~--
rcent slopes---~------
ercent slopes-~-------

Miami-Conover loams, 2 to 6 percent slopes--
o R e e e T e e

Miami

Conover part

Minoa-Thetford complex, 0 to 4 percent slope

Minoa part
Thetford part
Oakville fine sand, 0 to 6 percent slopes---<

-

Oakville fine sand, loamy substratum, 0 to 6‘bercent

Ottokee loamy sand, O to 2 percent slopes---
Ottokee loamy sand, 2 to 6 percent slopes---
Owosso-Miami sandy loams, 0 to 2 percent slopes-----------

Owosso-Miami sandy loams, 2 to 6 percent slopes-----------

Owosso-Miami sandy -loams, 6 to 12 percent slopes----------

Owosso-Miami sandy loams, 12 to 18 percent slopes-~--=-----

Pewamo clay loam
Rifle muck
Sebawa loam

19
20
20
21
21
21
21
21
21

21

22
22
23

24
24
25
25
25
26
27
27
27
27
27
27
27

28

29
29
30
30
31
31
31
31
32

32
33

Woodland
suitability
Capability unit group
Symbol Page Symbol Page
I1Iw-5 (4c¢) 40 4w3 48
VIIIs-1 44 --- --
IIe-3 (3a) 39 303 47
IIIe-6 (3a) 41 303 47
IIe-3 (3a) 39 303 47
I1Te-6 (3a) 41 .| 303 47
IVe-4 (3a) 42 303 47
Vie-2 (3a) 43 304 47
ITle-2 (2.5a, 38 --- --
3a)
___________ . 303 47
___________ -- 20l 47
IIle-5 (2.5a, 41 —-- --
3a)
——————————— -- 303 47
——————————— -- 20l 47
ITIw-15 (Mc) 41 -wl 48
VIIIs-1 44 .-~ --
IIIw-5 (3c¢) 41 4w3 48
TIw-10 (M/3c) 40 -wl 48
IIw-6 (3b) 40 3wl 48
VIIIs-1 44 --- --
"IIw-8 (3/2b) 40 3wl 48
I111s-3 (4/2a) 42 3s5 47
11Is-4 (4/2a) 42 3s5 47
11Ie-9 (4/2a) 41 3s5 47
I1Te-2 (2.5a) 38 201 47
IIe-2 (2.5a) 38 201 47
Iile-5 (2.5a) 41 201 47
IVe-4 (2.5a) 42 201 47
Vie-2 (2.5a) 43 202 47~
VIile-2 (2.5a) 43 202 47
Ile-2 (2.5a) 38 --- Jes
___________ - 201 47
——————————— -- 3wl 48
IIIw-5 (3b, 4b) 41 === --
........... - 3wl 48
___________ - 3w2 48
1Vs-4 (5a) 43 3s5 47
1Vs-4 (5/2a) 43 3s5 47
I1Is-3 (5a) 42 3s5 47
II1s-4 (5a) 42 3s5 47
I1Is-2 (2.5a, 40 201 47
3/2a)
IIe-3 (2.5a, 39 201 47
3/2a)
Ille-6 (2.5a, 41 201 47
3/2a)
I1Ve-4 (2.5a, 42 201 47
3/2a)
TIw-2 (1.5c) 39 3w3 48
IIIw-15 (Mc) 41 -wl 48
IIw-6 (3c) 40 3w3 48



Map
symbol

SvB
SvC
SvD
SvE
SvF
Tm

We

WeA

GUIDE TO MAPPING UNITS--Continued

Mapping unit

Spinks-Qakville loamy sands, 0 to 6 percent slopes---------
Spinks-Oakville loamy sands, 6 to 12 percent slopes--------
Spinks-Oakville loamy sands, 12 to 18 percent slopes-------
Spinks-QOakville loamy sands, 18 to 25 percent slopes-------
Spinks-0Oakville loamy sands, 25 to 35 percent slopes-------
TAWAS MUCK- = — = m e e mc e e mem e mm e e o
Warners l0am-==- = - oo oo e m e
Wasepi sandy loam, 0 to 2 percent slopes-----------=--- e
Washtenaw Silt 10@mM---————- - e mmmmemo—oo

Woodland
suitability
Capability unit group

Symbol Page | Symbol Page
I111s-3 (4a, 5a) 42 3s5 47
IIle-9 (4a, 5a) 41, 355 47
IVe-9 (4a, 5Sa) 42 3s5 47
Vie-2 (4a, 5a) 43 356 48
ViIe-2 (4a, 5a) 43 356 48
Ivw-5 (M/4c) 42 -wl 48
IVw-6 (M/mc) 43 -wl 48
I1Iw-5 (4b) 41 3w2 48
ITw-4 (L-2c¢) 39 3w3 48
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USDA

Office of the Assistant Secretary for Civil Rights
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Washington, DC 20250-9410
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or have speech disabilities may contact USDA through the Federal Relay service
at (800) 877-8339 or (800) 845-6136 (in Spanish). USDA is an equal opportunity
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Persons with disabilities who require alternative means for communication of
program information (e.g., Braille, large print, audiotape, etc.) should contact USDA’s
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