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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.



14 SOIL SURVEY

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

SOIL SURVEY

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
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