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Major fieldwork for this soil survey was done in the period 1960-63. Soil names and descriptions
were approved in 1966. Unless otherwise indicated, statements in this publication refer to conditions in
the county in 1963. This survey was made cooperatively by the Soil Conservation Service and the
Michigan Agricultural Experiment Station. It is part of the technical assistance furnished to the
Gladwin Soil Conservation District.

This published soil survey uses some names of soil series that have been correlated by the Soil Con-
servation Service differently from those used earlier by the Soil Conservation Service and the Michigan
Agricultural Experiment Station. In the following, the Michigan Agricultural Experiment Station prefers
the soil series names that are in parentheses: the loamy substratum phase of the Au Gres (Arenac),
the clayey subsoil variant from the Belding (Dafter), Ceresco (Pennock), Chelsea (Graycalm), Cohoc-
tah (Pinora), the loamy substratum phase of the Gladwin (Winegars), the loamy substratum phase of

Conservation Service, USDA, Was

the Mancelona (Bentley), and the loamy substratum phase of the Rubicon (Melita).

Either enlarged or reduced copies of the soil map in this publication can be made by commercial
photographers, or they can be Rurchased on individual order from the Cartographic Division, Soil
ington, D.C. 20250.

HOW TO USE THIS SOIL SURVEY

HIS SOIL SURVEY contains information

that can be applied in managing 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 Gladwin County are shown on
the detailed map at the back of this survey. This
map consists of many sheets made from aerial
photographs. Each sheet is numbered to corre-
spond with a number on the Index to Map

eets.

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 1s 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 capability classification of each.
It also shows the page where each soil is de-
seribed, and the page for the capability unit and
woodland suitability 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 material can be used as an
overlay over the soil map and colored to show
soils that have the same limitation or suitability.
For example, soils that have a slight limitation
for a given use can be colored green, those with
a moderate limitation can be colored yellow, and
those with a severe limitation can be colored red.

Farmers and those who work with farmers
can learn about use and management of the soils
from the soil descriptions and from the discus-
sions of the capability units and the woodland
groups.

Ioresters and others can refer to the section
“Woodland,” where the soils of the county are
grouped according to their suitability for trees.

Engineers, builders, community planners and
others can find, under “Engineering Uses of the
Soils,” tables that contain test data, estimates
of soil properties, information about soil
features that affect engineering practices and the
choice of sites for nonindustrial buildings and
for recreation areas.

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

Newcomers in Gladwin County may be
especially interested in the section “(j;ryenera Soil
Map,” where broad patterns of soils are de-
scribed. They may alsobe interested in the infor-
mation about the county given at the beginning
of the publication and in “General Nature of the
County.”
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GLADWIN COUNTY lics in the north-central part of
the Lower Peninsula of Michigan (fig. 1). It has a land
area of about 322,176 acres, or 503.4 square miles. Glad-
win, the county seat, is in the west-central part of the
county.
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Figure 1.—Location of Gladwin County in Michigan.

About 40 percent of the county is in farms, but large
areas are also in woodland. The principal crops are corn,
wheat, oats, and hay. Dairy cows and other livestock are
on most farms.

How This Survey Was Made

Soil scientists made this survey to learn what kinds of
soil are in Gladwin County, where they are located,
and how they can be used. The soil scientists went into
the county knowing they likely would find many soils
they had already seen and perhaps some they had not.
They observed the steepness, length, and shape of
slopes, the size and speed of streams, the kinds of
native plants or crops, the kinds of rock, and many
facts about the soils. They dug many holes to expose
soil profiles. A profile is the sequence of natural layers,
or horizons, in a 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 they compared these profiles
with those in counties nearby and in places more dis-
tant. They classified and named the soils according to
nationwide, uniform procedures. The soil 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
n thickness, arrangement, and other important character-
istics. Each soil series is named for a town or other geo-
graphic feature near the place where a soil of that series
was first observed and mapped. Allendale and Au Gres,
for example, are the names of two soil series. All the soils
in the United States having the same series name are
essentially alike in those characteristics that affect their
behavior in the undisturbed landscape.

Soils of one series can differ in texture of the surface
soil 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, Chelsea sand, 0 to 6 percent slopes, is
one of several phases within the Chelesa series.

The areas shown on a soil map are called mapping
units. On most maps detailed enough to be useful in
planning the managemeént of farms and fields, a mapping
unit is nearly equivalent to a soil phase. It: is not exactly
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2 SOIL SURVEY

equivalent, because it is not practical to show on such a
map all the small, scattered bits of soil of some other
kind that have been seen within an area that is domi-
nantly of a recognized soil phase. '

Some mapping units are made up of soils of different
series, or of different phases within one series. Soil asso-
ciations are such kinds of mapping units shown on the
soil map of Gladwin County.

An association is a mapping unit made up of adjacent
soils that occur as areas large enough to be shown indi-
vidually on the sotl map but are shown as one unit
because the time and effort needed for mapping them
separately cannot be justified. There is a considerable
degree of uniformity in pattern and relative extent of
the dominant soils, but the soils may differ greatly one
from another. An association is named for the major
soils in it, for example, Au Gres-Kinross association.

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 management are esti-
mated for all the soils.

On basis of yield and practice tables and other data
they have collected, the soil scientists set up trial groups
of soils. They test these groups by further study and by
consultation with farmers, agronomists, engineers, and
others. Then they adjust the groups according to the
results of their studies and consultation. Thus, the groups
that are finally evolved reflect up-to-date knowledge of
the soils and their behavior under present methods of use
and management.

General Soil Map

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

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

TFourteen soil associations are in Gladwin County. As-
sociations 1 through 5 are sandy and loamy soils on lake
plains; associations 6 through 8 are sandy soils on lake
plains, outwash plains, and moraines; associations 9 and
10 are loamy soils on lake plains and till plains; associa-

tion 11 is made up of loamy and sandy soils on moraines;
associations 12 and 13 are loamy soils on lake plains; and
association 14 consists of sandy and mucky soils on lake
plains.

Sandy and Loamy Soils on Lake Plains

The sandy and loamy soils on lake plains are level to
undulating, and most of them are wet. They are in the
eastern part of the county. Most of the soils are sandy
to a depth between 18 and 42 inches and are underlain
by loamy material. Many areas are excessively wet and
remain as woodland.

Five of the associations in Gladwin County are sandy
and loamy and are on lake plains.

1. Iosco-Brevort association

Lewel, somewhat poorly drained and poorly drained soils
that have sandy and loamy subsoil and loamy underlying
material

This association consists of level areas that are mainly
along lake plains, though some are on low ridges and
river terraces. It lies at the extreme western edge of the
lake plain area. The main rivers in this association are
deeply entrenched, and drainage is generally toward the
east to the Tittabawassee River,

The association covers about 20 percent of the county.
The Tosco and Brevort soils, in equal parts, make np about
50 percent of the association, and all of the minor soils
together make up the remaining 50 percent.

The major soils formed in sandy material, 18 to 42
inches thick, that is underlain by loamy material. The
Tosco soils, on low ridges and knolls, are somewhat poorly
drained. The Brevort soils, on broad flats and in depres-
sions, are poorly drained to very poorly drained. They
are darker colored and grayer than Tosco soils, and they
occupy the lower positions on the landscape.

Minor soils in this association are the Croswell, Epou-
fette, Gladwin, Mancelona, and Sims. The somewhat
poorly drained Gladwin and the poorly drained or very
poorly drained Epoufette soils occur mear the city of
Gladywin. These soils are underlain by stratified sand and
gravel to a depth of 5 feet or more. On the highest sandy
ridges are the moderately well drained Croswell soils,
which formed in sandy material more than 5 feet thick.
Mancelona. soils are on ridges of stratified sand and
gravel. In places loamy material underlies the Croswell
and Mancelona soils at a depth between 42 and 66 inches.
The Sims soils, in small depressional aveas, are poorly
drained or very poorly drained.

Except on the highest sandy ridges, most areas of this
association are excessively wet. All of the soils are low in
fertility, and they are droughty in summer if drainage is
provided. They are wet in spring, but they dry out
quickly when the water table recedes. If these soils are
cultivated, the Joose sand in the surface layer makes them
highly susceptible to soil blowing. Drainage is difficult
to provide in many areas because of the variable depth
to loamy material and because suitable outlets are not
available.

About half of this association has been cleared and
farmed or pastured, but many areas are now idle or are
reverting to brush or trees. Areas not previously farmed
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have thick stands of aspen, birch, red maple, and elm.
Willow and tag alder grow on the very poorly drained
soils in the low areas.

2. Allendale-Pickford-Pinconning association

Lewel, somewhat poorly drained to very poorly drained
soils that have sandy to clayey subsoil and clayey wnder-
lying material

This association consists of level soils on a lake plain
that lies to the east of association 1. The largest area is in
the south-central part of the county. The soils of this
association formed in or are underlain by clayey material.

This association covers about 7 percent of the county.
The Allendale soils make up about 30 percent of the as-
sociation; the Pickford and the Pinconning soils, 15 per-
cent each; and the minor soils, the remaining 40 percent.

The Allendale soils occupy the higher elevations on
the landscape. They are somewhat poorly drained. These
soils formed under a fluctuating water table in sandy
material, 18 to 42 inches thick, that overlies clayey mate-
rial. The Pickford and Pinconning soils are in depressions
and drainageways and arve poorly drained or very poorly
drained. The Pickford soils formed entirely in clayey
material, but the Pinconning soils formed in sandy mate-
rial, 18 to 42 inches thick, that overlies clay. Both the
Pickford and Pinconning soils formed in areas where
the water table is high.

Minor soils in this association are the well drained
Rubicon and the moderately well drained Croswell. These
soils occupy beach ridges and are sandy to a depth of 5
feet or more.

All of the major soils in this association are excessively
wet. In addition the Allendale soils are likely to be
dreughty if drained. Internal drainage is slow or very
slow becanse of the high water table and the very slow
permeability of the underlying clayey material. As a re-
sult, water ponds in depressions and in low, level areas.
These soils are slow to dry out in spring and after a pro-
longed rain. Because they are clayey and level, Pickford
soils generally remain wet longer than the other soils. Also
if they are tilled when wet, Pickford soils compact
readily.

This association is severely limited for crops because
of excessive wetness and because clayey material is at a
variable depth. Open ditches and tile cdrains can be used
in places for removing excess water. The success of drain-
age, however, depends on the availability of outlets and
the depth to clayey material. Most areas of the Allendale
and Pinconning soils remain as woodland. The Pickford
soils are more fertile than the other soils in this associa-
tion and are more suitable for growing crops. They are
therefore drained and farmed.

3. Iosco-Brevort-Kawkawlin association

Level to undulating, somewhat poorly drained to wvery
poorly drained soils that hawve sandy to loamsy subsoil and
Loamy wnderlying material

This association is made up of level to undulating soils
on a lake plain in the extreme southeastern corner of the
county.

About 5 percent of the county is covered by this associ-
ation. The Tosco soils make up about 30 pevcent of the

association ; the Brevort soils, 20 percent; and the Kaw-
kawlin soils, 15 percent; and the minor soils, the remain-
ing 35 percent.

The Tosco and the Brevort soils formed in sandy mate-
rial, 18 to 42 inches thick, that overlies loamy material.
The Kawkawlin soils formed entirely in loamy material.
The Tosco and Kawkawlin soils formed under a fluctuat-
ing high water table, but the Brevort soils formed under
a constant high water table. Both the Tosco and the
Kawkawlin soils occupy the higher areas above the poorly
drained or very poorly drained Brevort soils, which are in
depressions and on broad flats.

The minor soils in this association are the Au Gres,
Roscommon, and the Rubicon. The Rubicon is a deep,
sandy soil on ridges. It is droughty, and if it is farmed,
it is highly susceptible to soil blowing. The Au Gres and
Roscommon are sandy soils and oceupy broad flats and de-
pressions. The Au Gres are somewhat poorly drained, but
the Roscomomn are very poorly drained.

Excessive wetness hinders the growth of plants and
makes the soils of this association poorly suited to farm-
ing. The soils are difficult to drain, and much of the
acreage therefore remains as woodland. Also, the choice of
crops is limited. Drained areas of Kawkawlin soils are
suitable for crops, but this soil occupies a small acreage.
Because the soils of this association dry out and warm up
slowly in spring, crops that grow quickly and resist frost
are better suited than other kinds of crops.

4. Iosco-Au Gres-Ingalls association

Level, somewhat poorly drained soils that have a domi-
nantly sandy subsoil

In this association are level soils on lake plains. The
areas are in the northeastern and southeastern parts of
the county.

This association covers about 3 percent of the county.
The Tosco soils make up about 40 percent of the associa-
tion; the Au Gres soils, 25 percent; the Ingalls soils, 10
percent; and minor soils, the remaining 25 percent.

All of the major soils in this association are sandy and
formed under a fluctuating high water table. They are
somewhat poorly drained and are wet in spring and after
a prolonged rain. The Tosco and Ingalls soils are sandy in
the upper 18 to 42 inches, but the losco are underlain by
nonstratified, loamy material, and the Ingalls are under-
lain by stratified silt and very fine sand. The Au Gres
soils have a loamy substratum. They consist of 42 to 66
inches of sandy material over loamy material.

Minor soils in this association are the Croswell, Menom-
inee, and Ocqneoc. These soils are well drained or moder-
ately well drained.

The soils in this association are low in organic matter
and fertility and are excessively wet. If these soils are
drained, they are droughty and are subject to soil blowing.

These sandy, wet soils are seldom used for crops. Drain-
age is difficult to provide, because depth to loamy material
varies and suitable outlets for removing excess water are
lacking. Most of the association remains as woodland.
Aspen, white birch, red maple, and brackenfern are dom-
inant on the low ridges and knolls. Swamp hardwoods
and grasses grow in the depressions and on the broad
flats.
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5. Rubicon-Ocqueoc-Ingalls association

Level to undulating, well-drained to somewhat poorly
drained soils that have a sandy subsoil.

This association is made up of level to undulating soils
on lake plains that border the Tittabawassee River. The
areas are long and narrow and cover about 5 percent of
the county.

The Rubicon and Ocqneoc soils, in equal parts, make up
about 50 percent of this association; the Ingalls soils,
about 20 percent; and the minor soils, the remaining 80
percent.

All of the soils in the association formed in sandy mate-
rial underlain by finer textured material. The Rubicon
soils consist of 42 to 66 inches of sandy material over a
loamy substratum. The Ocqueoc and Ingalls soils formed
in sandy material, 18 to 42 inches thick, that overlies
stratified silt and very fine sand. The Rubicon soils are
well drained, the Ocqueoc are well drained or moderately
well drained, and the Ingalls are somewhat poorly
drained. The Rubicon and the Ocqueoc soils are near the
Tittabawassee River, but the Ingalls soils occupy low-
lying areas away from the river.

Minor soils of this association are the Menominee,
Tosco, Burleigh, and Brevort. The Menominee soils are
well drained or moderately well drained; the Tosco soils
are somewhat poorly drained; and the Burleigh and
Brevort soils are poorly drained or very poorly drained.

Most of the soils in this association are low in natural
fertility and arve droughty. If they are farmed intensively,
these soils are subject to soil blowing. Excessive wetness
is a hazard in areas of Ingalls soils, especially in spring.
Drainage is difficult to provide in soils of this association.
Adeqnate outlets are lacking, and ditches are difficult to
dig in the sandy and silty material, which caves readily.

Few areas of these sandy and droughty soils are
farmed. Most of the association is wooded, mainly with
aspen and birch. Many areas of the well-drained soils are
used as recreational sites for cabins, vacation homes, and
resorts.

Sandy Soils on Lake Plains, Outwash Plains,
and Moraines

The sandy soils on lake plains, ontwash plains, and
moraines are coarser textured and more hilly than the
other soils in the county. Most of the soils formed in deep
deposits of sandy material and are droughty, but some
of the soils are excessively wet. These soils are severely
limited for crops, and they remain mainly as woodland.

Three of the associations in Gladwin County consist of
sandy soils that are on lake plains, outwash plains, and
moraines.

6. Croswell-Au Gres-Rubicon association

Level to sloping, well-drained to somewhat poorly
drained. soils that have a sandy subsoil; on lake plains

This association consists of sandy soils on lake plains.
Most of the soils are level, but some are sloping and are
on low ridges and knolls. The areas are mostly in the
eastern halt of the connty, though a scrub oak plain in

the northwestern corner of the county is also in this
association.

This is the largest association in Gladwin County, and
it covers about 24 percent of it. The Croswell soils make
up about 35 percent of the association; the Au Gres
soils, 20 percent; the Rubicon soils, 12 percent; and the
minor soils, the remaining 33 percent.

All of the soils of the association are sandy to a depth
of 5 feet or more. These soils differ, however, in natural
drainage. The Rubicon soils occupy the higher areas and
are well drained; the Croswell soils are moderately well
drained; and the Au Gres soils, in areas below the Rubi-
con and Croswell soils, are somewhat poorly drained.

Minor soils in this association are the Chelsea, Deford,
Grayling, Kinross, Roscommon, Rousseau, and Wainola.
The Roscommon and Kinross soils are in depressions and
drainageways, and they are poorly drained or very poorly
drained. They are darker colored than any other soil in
the association. In the southeastern part of the county are
the Roussean, Wainola, and Deford soils, which formed
in fine sand. The Roussean soils, on knolls and ridges,
are well drained. On low flats and in depressions are the
somewhat poorly drained Wainola and the poorly drained
or very poorly drained Deford soils, The Chelsea and
Grayling soils are well drained. They formed in sand and
are 1n the northwest corner of the county.

The soils in this association generally are low in fertil-
ity and are droughty. The hazard of soil blowing is severe
if Jarge areas are cleared and farmed. The An Gres,
Kinvoss, and Roscommon soils are excessively wet in
spring and in other wet periods. Drainage is difficult,
and ditchbanks and tile trenches readily cave in because
the sandy material flows when wet.

The soils of this association are not suitable for farm-
ing. Most areas are wooded, and the trees are mainly
aspen, birch, scrub oak, white oak, red oak, jack pine, and
swamp hardwoods (fig. 2).

7. Mancelona-Gladwin association

Level to undulating, well-drained and somewhat poorly
drained soils that have a sandy to loamy subsoil; on out-
wash plains

This association consists of level to undulating soils
that lie mainly in the valley of the North Branch of the
Cedar River in the northwestern part of the county.
Along the valley floor, especially at the upper end of
the river, are some soils that are moderately sloping to
steep.

This association covers about 3 percent of the county.
The Mancelona soils make up about 40 percent of the as-
sociation; the Gladwin soils, 35 percent; and the minor
soils, the remaining 25 percent.

The Mancelona and Gladwin soils formed in 18 to 42
inches of loamy sand or sand over stratified sand and
gravel. The Mancelona soils are well drained and the
Gladwin soils are somewhat poorly drained.

Minor soils in this association are mainly the Chelsea,
Epoufette, and Montcalm. The sandy Montcalm and
Chelsea soils are intermingled with the Mancelona soils
in some places. The very poorly drained Epoufette soils
occur on low terraces with the Gladwin soils. Poorly
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Figure 2.—Typical vegetation of willow and brush on an Au Gres soil in soil association 6.

drained alluvial and organic soils are on the narrow bot-
tom lands adjacent to the river,

The soils of this association are moderate to low in
fertility. They are likely to be droughty during dry pe-
riods. The narrow hottom lands are subject to periodic
flooding, generally in spring or after a prolonged rain.

Most of this association has been cleared and farmed at
some time. Many areas once farmed are now in pasture,
are planted to pines, or are idle. On the well-drained soils,
the woodland consists of aspen and northern hardwoods.
On the poorly drained soils, the woodland is made up of
swamp hardwoods and conifers,

8. Chelsea-Rubicon-Montcalm association

Undulating to hilly, well-drained soils that have a dom-
imantly sandy subsoi; on moraines

This association, the most hilly in the county, occurs
mainly in the northwestern part. The soils are mostly
rolling to hilly, but some are undulating. Several small
lakes are in the association.

About 3 percent of the county is in this association.
The Chelsea soils make up about 45 percent of the associa-
tion; the Rubicon soils, 25 percent; the Montcalm soils,

20 percent; and the minor soils, the remaining 10 percent.
All of the major soils in this association formed in
sandy material, and they are all well drained. Both the
Chelsea and Montcalm soils contain thin layers of loamy
sand. These layers are at a depth between 42 and 66
inches in the Chelsea soils but at a depth of less than 42
inches in the Montealm soils. The Rubicon soils are sandy
to a depth of 5 feet or more. The Chelsea soils occur with
the Rubicon soils in Sherman Township and with the
Montealm soils in other parts of this association,

Minor soils in this association are the somewhat poorly
drained Au Gres and the poorly drained or very poorly
drained Epoufette and Tawas soils. The An Gres occupy
the lower areas and the Epoufette and Tawas are in the
depressions or drainage areas. The Au Gres and the
Epoufette soils are sandy, but the Tawas soils consist
of 12 to 42 inches of organic material over sand.

These soils are droughty and are low in fertility. They
blow readily if exposed to wind.

Most arcas of this association are in woodland. The
trees are mainly aspen, white birch, and such northern
hardwoods as white oak. Small arcas are cleared and are
used for pasture. The scenic views provided by these hilly
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soils make them desirable for campsites, picnic areas,
and similar recreational uses, except where slopes are
steep.

Loamy Soils on Lake Plains and Till Plains

The loamy soils on lake plains and till plains are
nearly level to undulating. These soils are well suited
to crops. Most of these soils formed entirely in loamy
material. Excessive wetness and erosion are the major
limitations.

Two associations in Gladwin County are made up of
loamy soils on lake plains and till plains.

9. Nester-Kawkawlin-Sims association

Level to wndulating, well-drained to very poorly drained
soils that have a loamy subsoil; on till plains

In this association are level to undulating soils on till
plains, mainly in the western half of the county (fig. 3).
Slopes are seldom more than 6 percent, but they are less
than 2 percent in about half of the association.

This association makes up about 6 percent of the coun-
ty. The Nester soils make up about 40 percent of the
association; the Kawkawlin solls, 15 percent; the Sims
soils, 10 percent; and the minor soils, the remaining 335
percent.

All of the soils in this association formed in similar
material, but they differ in natural drainage. The Nester

Figure 3-—Typical view of soil association 9.

soils are well drained or moderately well drained; the
Kawkawlin soils are somewhat poorly drained; and the
Sims soils are poorly drained or very poorly drained.
All of these soils have a loamy surface layer. The sub-
soil and underlying material are clay loam. The Nes-
ter soils occupy the highest areas, and the Kawkawlin
soils are in depressions. The Sims soils are mainly in
drainageways.

Minor soils in this association are mainly the Belding,
Cohoctah, Menominee, and Ubly. The Ubly and Menom-
mee soils are well drained or moderately well drained.
The Belding soils are somewhat poorly drained. The
Cohoctah soils are very poorly drained. The Ubly and
Menominee are on higher elevations. The Belding soils
are intermingled with the Kawkawlin soils, and they
generally are on slightly higher elevations than the Kaw-
kawlin. The Cohoctah soils generally are on bottom lands
adjacent to streams.

The soils of this association are fertile. Their capacity
to supply water to growing plants is high. Many wet
depressions occur in these soils in spring and after a
heavy rain. In these areas wetness delays planting and
harvesting of crops in some years. The Kawkawlin and
Sims soils are likely to be excessively wet. They have a
high water table, and water moves moderately slowly
through them. The wetness limits the growth of plants
because it hinders the downward growth of the roots.

The soils of this association are among the best in the
county for farming. Most areas have been cleared and
are now farmed. Some wet areas occur on most farms. If
these areas are adequately drained, the soils are well
suited to crops. Tile drains and open ditches can be used
to provide drainage.

10. Sims association

Level, poorly drained and very poorly drained soils that
have a loamy subsoil; on lake plains

In this association are level, poorly drained and very
poorly drained soils. These soils are on a lake plain that
contains some shallow depressions and drainageways.
They occur in an area near Beaverton.

About 2 percent of Gladwin County is in this associa-
tion. The Sims soils make up about 70 percent of the
association, and the minor soils, the remaining 30 percent.

The Sims soils are poorly drained or very poorly
drained and formed in clay loam material. Their subsoil
is gray, which indicates that they are wet for long pe-
riods, especially in spring.

The minor soils in this association are the Iosco. These
soils consist of 18 to 42 inches of sandy material that
overlies loamy material similar to that in which the Sims
soils formed. The Tosco soils occupy the low knolls and
ridges in the association, and they arve better drained than
Sims soils.

The water table is high throughout much of this as-
sociation, and the soils are excessively wet. If adequate
outlets are available, artificial drainage can readily be
provided. Ditches and tile drains can be used to help re-
move excess water and make the soils suitable for crops.
Natural fertility is high, and the soils respond readily
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to management. In some arcas stones and cobblestones
oceur, particularly in section 16 of Tobacco Township.

If these soils are drained, they are among the best in
the county for crops. Most areas are used for the crops
commonly grown. Areas that remain as woodland are
mostly in aspen and lowland hardwoods.

Loamy and Sandy Seils on Moraines

The loamy and sandy soils on moraines are undulating
to rolling. They occur in the northwestern part of the
county. Only one association in Gladwin County consists
of loamy and sandy soils on moraines, and it is one of the
better associations m the county for crops.

11. Nester-Kawkawlin-lIosco association

Dominantly wndulating to rolling, well-drained to some-
what poorly drained soils that have a loamy to sandy
subsoil; on moraines

In this association are mostly undulating to volling
soils on moraines in the western part of the county. Some
entrenched drainageways and lakes are in the association,
and the slopes next to these are steep.

This association makes up about 11 percent of the
county. The Nester soils make up 55 percent of the
association; the Kawkawlin soils, 15 percent; the Iosco
soils, 10 percent; and the minor soils, the remaining 20
percent.

The Nester soils formed in clay loam and are well
drained to moderately well drained. They are in the high-
est areas (fig. 4). The Kawkawlin and Tosco soils are
both somewhat poorly drained, but the Kawkawlin soils
formed entively in clay loam and the Tosco soils formed
in 18 to 42 inches of sandy material over clay loam. Both
the Kawkawlin and the Tosco soils are in shallow depres-
sions or are in drainageways.

Minor soils in this association are the Breckenridge,
Montcalm, Rubicon, and Sims. The Breckenridge and
Sims soils are poorly drained or very poorly drained and
are in depressions or drainageways. The Montcalm and
Rnbicon soils are sandy and well drained and are on the
highest ridges.

Most soils of this association are fertile and have an
adequate supply of moisture available for plants. Be-
cause of rapid runoff, the sloping to rolling soils are sub-
ject to erosion. Excessive wetness is a problem in the
Kawkawlin and the Iosco soils and must be corrected for
good growth of crops.

Much of this association is used for crops and pasture.
Livestock and dairy farms predominate. Wooded areas
occur throughout the association.

Loamy Soils on Lake Plains

Loamy soils on lake plains are level to undulating and
occur in the eastern half of the county. These soils differ
greatly in drainage, but excessive wetness is a hazard in
most places.

Two associations in Gladwin County consist of loamy
soils on lake plains. Most areas of these soils are farmed,
but some areas are in woodland.

406-304—72——2

Figure .

Sloping Nester soils in soil association 11.

12. Ubly-Brimley-Bruce association

Level, well-drained to poorly drained soils that have a
dominantly loamy subsoil; on lake plains

This association consists mainly of level soils on lake
plains, though along riverbanks and drainageways the
soils are steep. It occurs in two small areas adjacent to the
Tittabawassee River in the southern part of the county.

This association covers only about 1 percent of the
county. The Ubly soils make up about 50 percent of the
association; the Brimley soils, 25 percent; the Bruce
soils, 15 percent; and the minor soils the remaining 10
percent.

The Ubly and Brimley soils occupy the higher areas
and side slopes in the association. The Ubly soils are
well drained or moderately well drained. They consist of
sandy loam, 18 to 42 inches thick, over loam and clay
loam. Both the Brimley and Bruce soils formed in similar
material and are made up of stratified silt and very fine
sand. The Brimley soils are somewhat poorly drained, and
the Bruce soils are poorly drained. Minor soils in this as-
sociation are mainly in the Burleigh, Deford, and Whain-
ola series. They occur in low flats and depressions. The
somewhat poorly drained Wainola and the poorly drained
or very poorly drained Deford soils formed in fine sand.
The poorly drainéd or very poorly drained Burleigh soils
formed in sand or loamy sand over stratified very fine
sand and silt.
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In most areas of this association, the soils are exces-
sively wet. Supplies of plant nutrients and moisture are
adequate for most crops. Because of unstable silt and
very fine sand in many arveas, drainage is difficult to in-
stall and maintain. Ditchbanks and tile trenches cave
in readily and are costly to maintain.

About two thirds of this association is clearved and is
used for farming. The wooded areas that remain are
mainly in northern hardyw oods, lowland hardwoods, and
swamp conifers.

13. Hetlinger-Bowers-Iosco association

Level to undulating, somewhat poorly drained to wvery
poorly drained soils that have a loamy to sandy subsoily
on lake plains

In this association are level to undulating soils on a
lake plain that is dissected in places by drainageways.
These soils are mostly in the eastern part of the county
within a few miles of the Tittabawassee River.

About 5 percent of the county is in this association.
The Hettinger and Bowers soils, in equal parts, make up
about 40 percent of the association; the Iosco soils, 15
percent; and the minor soils, the remaining 45 percent.

The Hettinger and Bowers soils consist of similar strat-
ified clay loam and silty clay loam, but they differ in
natural drainage. The Hettinger soils, in shallow depres-
sions and on broad flats, are poorly drained or very
poorly drained, and the Bowers soils are somewhat
poorly drained. "The somewhat poorly drained Tosco soils
consist of 18 to 42 inches of sandy material over loamy
material. The Bowers and Tosco soils occupy the higher
elevations on the landscape.

Minor soils in this association are the Brevort, Bruce,
Menominee, and Pickford. The Bruce and Pickford soils
arc poorly drained or very poorly drained and occur in
shallow depressions. The Bruce soils are made up of strati-
fied silt and very fine sand, but the Pickford are clayey.
The well drained or moderately well drained Menominee
soils occur on the small knolls and ridges. They consist of
18 to 42 inches of sandy material over lomny material.

In most of this association, the soils arve fertile but are
excessively wet. Artificial drmnfme is needed if these
soils are used for crops. Most areas dry out slowly in
spring, and planting is delayed longer than on most
other soils of the county.

General, livestock, and cash crop farms are dominant
in this soil association. The main cash or ops are white
beans, sugar beets, corn, and wheat. Wooded areas are
mainly in " lowland hardwoods.

Sandy and Mucky Soils on Lake Plains

The sandy and mucky soils on lake plains are wet and
level. They are too wet for crops, and most areas are in
woodland and brush. Only one association in Gladwin
County is made up of sandy and mucky soils on lake
plains, and it is in the eastern part of the county.

14. Roscommon-Carbondale association
Very poorly drained, mucky and sandy soils

This association consists of very poorly drained, level
soils on flood plains or in depressions on moraines or
lake plains. These soils are mostly in the eastern part

of the county, but some areas are in the northwestern
part. This association has more wet soils than any other
association in the county.

About 5 percent of the county is in this association.
The Roscommon soils make up about 70 percent of the
association; the Carbondale soils, 15 percent; and the
minor soils, the remaining 15 percent,

The Carbondale soils make up most of the association
in the northwestern part of the county. These soils
formed in organic material and are very poorly drained.
The Roscommon soils formed entirely in sandy material,
but they have a mucky surface layer. In the eastern part
of the county, mucky and sandy soils are intermixed.

Minor soils in this association are the Au Gres and
Brevort. The Brevort soils occupy a small acreage in the
eastern part of the county. They consist of sandy mate-
rial, 18 to 42 inches thick, over loamy material. The
Au Gres occupy the slightly higher elevations. They are
somewhat poorly drained and formed in sand.

During most of the year, the soils in this association
ave wet. Because of the dlﬂiculty of removing the excess
water from these soils and because fertility is low, crops
are seldom grown. Most areas of the association are
covered by dense stands of brush, trees, or grasses.

Descriptions of the Soils'

"This section describes the soil series and mapping units
of Gladwin County. The acreage and proportionate ex-
tent of each mapping unit are given in table 1.

The procedure in this section is first to describe the
soil series, including a short description of a typical soil
profile. Then, in small print, is given a more detailed
clescription of the same profile, the range of soil charac-
teristics within the soil series, and a comparison with
soils of other series. Next, in larger print, are descrip-
tions of the mapping units within the series. The farmer
and general reader probably will be interested only in
the material in larger print, or the descriptions of the
serics and of the mapping units. Soil scientists and others
who require more information need to read this material
and the material in finer print as well.

All the soils having a symbol made up entirely of
capital letters are mapped at less intensity than the other
solls. The composition of these units is more variable
than that of the others in the county but has heen con-
trolled well enough to interpret for the expected use of
the soil.

Following the name of each mapping unit is a symbol
in parentheses. This symbol identifies the mapping unit
on the detailed soil map. Listed at the end of each de-
scription of a mapping unit are the capability unit fol-
lowed by the woodland suitability group. The page on
which each capability unit and each woodland suitability
group are described can be found by referring to the
SGuide to Mapping Units” at the back of this survey.

For more general information about the soils, the
reader can refer to the section “General Soil Mzmp,” in
which the broad patterns of soils are deseribed. The loca-

1C. E. REpMoxND, Soil Conservation Service, U.S. Department of
Agriculture, assisted in the preparation of the association map-
ping units.
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TABLE 1.—Approzimate acreage and proporiionaie extent of the soils

Soil Acres | Percent Soil Acres | Percent

Allendale sand, 0 to 4 percent slopes__________ 5, 517 1. 7 || Loxley muck, coarse substratum______ .. _____ 732 0.2
Allendale-Pinconning-Pickford association_ ._.. 394 1 || Lupton muek_ o oo .. 3, 246 1.0
Au Gres sand, 0 to 2 percent slopes_._________ 8, 433 2. 6 || Mancelona sand, 0 to 2 percent slopes. .- -__._ 2, 069 .6
An Gres sand, loamy substratum, 0 to 2 pereent Mancelona sand, 2 to 6 percent slopes..._.____ 2,471 .8

SlOPeS . - . 2, 300 .7 || Mancelona sand, 6 to 12 percent slopes..___._. 649 .2
An Gres-Kinross assoeiation_ - .. ____________ 6, 024 1. 9 || Mancclona sand, 12 to 25 percent slopes_ ____ . 711 .2
Au Gres-Kinross loamy substratum association_ 757 .2 || Mancelona loamy sand, loamy substratum,
Au Gres-Roscommon agsociation_ . ___________ 4, 652 1.4 0102 pereent Slopes . oo oo e e ecmmma 216 .1
Belding sandy loam, 0 to 2 percent slopes_ ____ 1, 078 . 3 || Mancelona loamy sand, loamy substratum,
Belding sandy loam, 2 to 6 percent slopes_ ____ 824 .3 2to 6 pereentslopes. . .o ool 467 -1
Belding sandy loam, clayey subsoil variant__ __ 621 . 2 || Manistee sand, 0 to 4 percent slopes__._.._____ 575 .2
Bowers silt loam, 0 to 4 pereent slopes_ .. ___ 1, 801 .6 || Markey muek_ __ . 1,193 .4
Bowers-Iosco-Hettinger association_ __________ 2, 499 . 8 || Mcenominee sand, 0 to 2 percent slopes____.___ 629 .2
Breckenridge sandy Yoam____________________ 1, 243 .4 || Menomince sand, 2 to 6 percent slopes..__..___ 3, 562 1.1
Brevort loamy sand. . . oo ______________ 8, 026 2. 5 || Menominee sand, 6 to 14 percent slopes_.____.. 1, 479 .5
Brevort sandy loam_ . . _________________ 3, 835 1. 2 || Menominee loamy sand, 0 to 2 percent slopes. - 511 .2
Brimley silt loam, 0 to 4 percent slopes_ .. ... 782 . 2 || Menominee loamy sand, 2 to 6 percent slopes._ 576 .2
Bruce very fine sandy loam._________________ 1, 426 .4 || Montealm loamy sand, 0 to 2 percent slopes.._ . 307 .1
Bruce-Brimley-Burleigh association_ .. _______ 1, 543 . 5 || Montcalm loamy sand, 2 to 6 percent slopes_._| 1, 443 .4
Burleigh loamy sand___ __________.___________ 1, 014 . 3 || Montecalm loamy sand, 6 to 12 percent slopes_.| 1, 108 .3
Carbondale muek. . . _ ... ____________ 2, 177 .7 |l Montealm loamy sand, 12 to 25 pereent slopes. 787 .2
Ceresco loam _ _ _ __ . __ 535 .2 || Munuscong sandy loam_____________________ 338 .1
Chelsea sand, 0 to 6 pereent slopes. - _ . _______ 2, 209 . 7 il Nester loam, 0 to 2 percent slopes_ .. _________ 3, 038 .9
Chelsea sand, 6 to 12 percent slopes_ . ____ 1, 464 . 5 || Nester loam, 2 to 6 percent slopes.__________._ 13, 031 4.0
Chelsea sand, 12 to 18 percent slopes_ ________ 846 . 3 || Nester loam, 6 to 12 percent slopes_ .. ____.__ 4, 570 1. 4
Chelsea-Au Gres association.._______________ 4, 607 1.4 || Nester loam, 6 to 12 percent slopes, eroded-_._| 3, 823 1.2
Chelsea-Rubicon association, undulating_ _ ____ 1, 446 .4 || Nester loam, 12 to 18 percent slopes__________ 1, 089 .3
Chelsea-Rubicon association, rolling__________ 3, 235 1. 0 || Nester loam, 12 to 18 percent slopes, croded-_.| 1, 450 .5
Cohoetah loam____________________________. 2, 832 .9 || Nester loam, 18 to 30 percent slopes_ .. ... 1,169 .4
Croswell sand, 0 to 6 pereent slopes____.______ 9, 837 3. 0 || Nester loam, 18 to 30 percent slopes, eroded .. .. 543 .2
Crowsell stony sand, 0 to 6 percent slopes_ ____ 165 .1 || Nester sandy loam, sandy substratum, 0 to 6
Croswell-Au Gres association_ . ______________ 6, 923 2.1 percent slopes. - .. oo ao. 218 .1
Croswell-Au Gres-Kinross association______.__ 2, 130 .7 || Ocqueoc sand, 0 to 2 percent slopes___________ 262 .1
Croswell-Au Gres-Roscommon association____ . 6, 562 2.0 | Ogemaw sand. _ . . oo 128 M
Edwards muek. . _________ 972 . 3 || Ontonagon loam, 0 to 2 percent slopes. - . _.__. 107 M
Epoufette sandy loam . oo ________________ 11, 654 3. 6 || Ontonagon loam, 2 to 6 percent slopes__ __.___ 138 m
Epoufette-Tawas association_________________ 3,424 1. 1 j| Otisco loamy sand, 0 to 2 percent slopes______. 1,373 .4
Evart loamy sand_ _________________________ 615 72 | Parkhill loam _ _ ... 5,263 16
Evart-Winterficld association. - - ____________._ 2, 293 .7 1l Pickford loam - o o c oo oo e 1, 748 )
Gladwin loamy sand, 0 to 2 percent slopes.___| 6, 889 2.1 || Pickford silty elay loam ... __________.._. 2, 699 .8
Gladwin loamy sand, loamy substratum, 0 to 2 Pinconning loamy sand___ . _________.__. 3, 383 1.1

pereent slopes_ - oo o _____ 2, 692 .8 || Roscommon soils_.__ . ______________.___.. 12, 839 4.1
Gladwin-Epoufette assoeiation_ ______________ 700 . 2 || Roscommon-Brevort-Tawas association. . __.__ 5, 229 1.6
Gladwin-Epoufctte-Croswell association, un- Roscommon-Deford association_ oo __________ 4, 400 1.4

dulating____________________ .. 2, 936 .9 || Roscommon-Tawas association_________._._.____ 1, 217 .4
Grayling sand, 0 to 6 perecentslopes____.______ 547 . 2 || Rousseau fine sand, 2 to 12 percent slopes. ... 1, 676 .5
Grayling association, rolling_ . __________..__.__ 883 . 3 || Rubicon sand, 0 to 6 percent slopes________.._ 3, 046 1.0
Grayling association, undulating_ . ___________ 2, 480 . 8 || Rubicon sand, 6 to 12 percent slopes...__._____ 1, 466 .5
Grayling-Croswell-Au Gres association________ 4,973 1. 5 || Rubicon'sand, 12 to 25 percent slopes_________ 634 .2
Hettinger loam.. .. ______________ 2, 679 . 8 {| Rubicon sand, loamy substratum, 0 to 6 per-
Hettinger-Brevort-Burleigh assoeiation_ . ______ 3,218 1.0 cent slopes. . ... 1,973 .6
Houghton muek__ ... _ 566 . 2 || Rubicon-Croswell association, undulating__..__ 5, 949 L9
Ingalls sand, 0 to 2 percent slopes_ _..._______ 0924 . 3 || Rubicon-Menomince association, undulating.__| 1, 463 .5
Tosco loamy sand, 0 to 2 percent slopes_......_| 12, 598 3. 9 || Rubicon-Ocqueoc-Ingalls association, undulat-
Tosco loamy sand, 2 to 6 percent slopes_____.___ 2, 328 .7 I e 7,535 2.3
Tosco stony sand, 0 to 2 percent slopes______._ 229 .1 i Rudyard loam, 0 to 2 percent slopes__________ 1, 411 .4
Iosco-Au Gres-Ingalls association. ... ________ 5, 447 1. 7 || Rudyard loam, 2 to 6 percent slopes. .. ____.__ 255 .1
Tosco-Brevort association. . ... ___.___._..___ 1,123 .3 | Saugatucksand - ... _______ 564 .2
Tosco-Brevort-Ingalls association_ _ ... _______ 7, 867 2.4 || Simsloam_ . o= 6, 035 1.9
Tosco-Kawkawlin-Brevort association_ .. ______ 759 L2 | Tawas muek_ _ et 1, 028 .3
Tosco-Menominee-Brevort association_ o . ____ 2, 310 . 7 || Ubly sandy loam, 0 to 2 percent slopes__.._.____ 189 .1
Kawkawlin loam, 0 to 2 percent slopes..__..__ 5, 869 1. 8 || Ubly sandy loam, 2 to 6 percent slopes________ 1, 057 .3
Kawkawlin loam, 2 to 6 pereent slopes. ... ... 4,077 1. 3 || Ubly sandy loam, 6 to 12 percent slopes___..__ 500 .2
Kinrosssand._ _ ... 2, 235 .7 || Wainola-Deford association____________._.___.. 1, 449 .5
Lacota sandy loam . . _____________ 345 .1 || Wheatley loamysand_ . ___._____.________..__ 662 .2
Linwood muek_ - ____ _____________________. 342 .1
Londo loam, 0 to 2 percent slopes_ - ._.______. 1,472 .5 322,176 100. 0
Londo loam, 2 to 6 pereent slopes_ - ___.___.. 192 .1

! Less than 0.1 percent.
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tion of the mapping units is shown on the soil map at
the back of this survey. Terms used to describe the soils
are given in the Glossary, and some of them are explained
in detail in ‘the “Soil Survey Manual” (7).

Allendale Series

The Allendale series consists of somewhat poorly
drained, undulating soils on lake plains. These soils de-
veloped in sandy material, 18 to 42 inches thick, over-
lying clayey material. They are mainly level to gently
sloping.

In a typical profile the surface layer is black sand
about 3 inches thick. The subsurface layer is gray sand
about 5 inches thick. The upper part of the subsoil con-
sists of loose to very friable, dark-brown to yellowish-
brown sand about 21 inches thick. The lower part 1s
dark-brown clay about 5 inches thick. The underlying
material, beginning at a depth of about 34 inches, is
brown, very firm clay that 1s mottled with gray. This
material is high in content of lime. ]

Allendale soils have slow runoff. Permeability 1s rapid
in the upper part of the profile, but it is very slow in the
lower part. The available moisture capacity is low. The
organic-matter content is medinm to low. Reaction is me-
dinm acid or slightly acid in the surface layer and is me-
dinm acid to neutral in the subsoil.

These soils are used mainly for woodland. Some areas
have been cultivated or used for pasture, or have been
left idle. Wetness and slight droughtiness in dry periods
are the main limitations in the use of these soils for crops.

Typical profile of Allendale sand, 0 to 4 percent slopes:

A1—O0 to 3 inches, black (10YR 2/1) sand; very weak, fine,
granular structure; very friable; medium acid;
abrupt, smooth boundary.

A2—-3 to 8 inches, gray (10YR 5/1) sand; single grain;
loose ; medium acid; abrupt, irregular boundary.

B2lir—8 to 11 inches, dark-brown (7.5YR 3/2) sand; very
weak, coarse, subangular blocky structure; very fri-
able; medium acid; clear, wavy boundary.

B22ir—11 to 22 inches, dark yellowish-brown (10YR 4/4)
sand; single grain; loose; medium acid; gradual,
wavy boundary.

B3—22 to 27 inches, yellowish-brown (10YR 5/4) sand; few,
medium, distinet, yellowish-red (5YR 5/8) mottles;
single grain; loose; slightly acid; abrupt, wavy
boundary.

A’2—27 to 29 inches, light brownish-gray (10YR 6/2) sand;
single grain; loose; slightly acid; abrupt, irregular
boundary.

IIB'—29 to 34 inches,

dark-brown (7.5YR 4/4) clay; com-
mon, medium,

distinct, gray (10YR 6/1) mottles;
thick coatings of light brownish-gray (10YR 6/2)
sand on ped faces; moderate, medium, angular
blocky structure; very firm; neutral; abrupt, wavy
boundary.

IIC—34 to 48 inches, brown (7.5YR 5/4) clay; many, medi-
um, distinet, gray (10YR 6/1) mottles; massive;
very firm; calcareous.

The Al horizon is 2 to 4 inches thick and in places is very
dark grayish brown. Cultivated areas have a very dark-gray
to very dark grayish-brown Ap horizon 6 to 10 inches thick.
The B2ir horizon is weakly cemented in places. The thickness
of the IIB’ horizon ranges from 2 to 7 inches, and in some
places the texture is silty clay.

Allendale soils have finer textured ITB’ and IIC horizons
than Iosco soils. Their C horizon consists of clay rather than

*Ttalic numbers in parentheses refer to Literature Cited, p. 110.

sand, which is the texture of the C horizon of the Au Gres
soils. They are better drained than I’inconning soils.

Allendale sand, 0 to 4 percent slopes (AlB).—This soil
occurs on outwash plains and deltas and on very low
sandy ridges on lake plains. Included in mapping were
a few wet spots and moderately well drained areas on
ridges and knolls, and, in slightly higher positions, areas
of Au Gres sand where the soil material is more than
42 inches thick. Also included were small areas of well
drained and moderately well drained Manistee sand,
somewhat poorly drained and poorly drained Ogemaw
sand, and areas of poorly drained Pinconning soils in
waterways and wet spots. In addition, small eroded areas
were included; here the surface layer is lighter colored
than is typical.

Some of the acreage has been cleared and used for
crops, but most is used for pasture or woodland. Wetness
and the hazard of soil blowing are limitations. Erosion
control measures, and possibly artificial drainage, would
improve the potential of this soil for cultivated crops.
Capability unit IITw—7 (4/1b); woodland suitability
group G.

Allendale-Pinconning-Pickford association (AP).—
The soils in this association arve nearly level and occur
on lake plains along the Tittabawassee River in Hay and
Secord Townships. Low ridges of sand and loamy sand,
2 to 3 feet high, have accumulated in these areas. Allen-
dale soils make up about 80 to 50 percent of the associa-
tion, Pinconning soils about 20 to 80 percent, and
Pickford soils about 20 to 30 percent. Small areas of
Manistee and Rudyard soils occur throughout the
association,

Allendale soils, which are on the tops of low sandy
ridges, are somewhat poorly drained. They consist of 18
to 42 inches of sand or loamy sand over clay or silty clay.

Pinconning soils, which occur on lower siopes of sandy
ridges and in flat depressions, are poorly drained. They
consist of 18 to 42 inches of sand or loamy sand over
clay or silty clay.

The Pickford soils are poorly drained. They have a
surface layer of loamy sand or sandy loam. This layer is
less than 10 inches thick in about half the acreage.

The soils in this association have severe limitations
that affect use for crops becanse they are difficult to drain
adequately and soil blowing is hard to control. On the
ridges the vegetation consists of dense stands of aspen,
birch, and maple. In the low areas the vegetation includes
swamp hardwoods. The Allendale soils arve in capability
unit ITTw-7 (4/1b) and woodland snitability group G;
the Pinconning soils are in capability unit TITw-8 (4/1c)
and woodland suitability group W; and the Pickford

soils are in capability unit ITTw-2 (1c) and woodland
suitability gronp P.

Au Gres Series

The Au Gres series consists of somewhat poorly
drained, nearly level soils that occur on lake plains and
outwash plains. These soils commonly developed in sandy
material over 66 inches thick, but in some places they
are underlain by loamy to clayey material at a depth
ranging from 42 to 66 inches.
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In a typical profile the surface layer is very dark gray
sand about 3 inches thick. The subsurface layer is gray
sand about 6 inches thick. The subsoil is dark reddish-
brown, dark-brown, and yellowish-brown, loose sand that
is about 21 inches thick. This layer is mottled between
a depth of 13 and 20 inches. The underlying material,
beginning at a depth of about 80 inches, is pale-brown
sand containing distinct, brownish-yellow mottles.

Runoft is very slow, but permeability is rapid. The
available moisture capacity is low. These soils have
medium to low organic-matter content. Reaction ranges
from extremely acid to slightly acid in the surface layer
and subsoil.

Most areas are woodland, but a few areas are culti-
vated or used for limited pasture. Wetness is the main
limitation in the use of these soils for crops. Droughti-
ness also is a limitation in dry periods.

Typical profile of an Au Gres sand:

Al—OQ to 8 inches, very dark gray (10YR 3/1) sand; very
weak, fine, granular structure; very friable; medium
acid; abrupt, smooth boundary.

A2—3 to 9 inches, gray (10YR ¢/1) sand; single grain;
loose ; medium acid; abrupt, irregular boundary.

B21ir—9 to 13 inches, dark reddish-brown (5YR 3/4) sand;
very weak, coarse, subangular blocky structure; very
friable; medium acid; gradual, wavy boundary.

B22ir—13 to 20 inches, dark-brown (7.5YR 4/4) sand; many,

fine, distinct, yellowish-red (5YR 5/8) mottles; sin-

gle grain; loose; medium acid; gradual, wavy bound-

ary.

to 30 inches, yellowish-brown (10YR 5/4) sand;

single grain; loose; medium acid; gradual, irregular

boundary.

(C—30 to 60 inches, pale-brown (10YR 6/3) sand; common,
coarse, distinct, brownish-yellow (10YR 6/6) mot-
tles; single grain; loose; slightly acid.

B3—20

The Al horizon ranges from 1 to 4 inches in thickness and
in places is very dark grayish brown. Cultivated areas have
a very dark grayish-brown Ap horizon ¢ to 10 inches thick.
The A2 horizon is absent in some cultivated areas.

Au Gres soils are better drained than Roscommon soils and
are not so gray as those soils. They are more poorly drained
and more highly mottled than Croswell and Rubicon soils.
They lack the clayey underlying material that is common in
Allendale soils.

Au Gres sand, 0 to 2 percent slopes (ArA)—This soil
generally is nearly level, but in some areas there are
cradle knolls as a result of windthrow of trees. This
Au Gres soil occurs on the knolls, and small included
areas of poorly drained Roscommon sand lie in the
cradles. During wet periods water ponds in the cradles,
which remain wet longer than the knolls. Also included
are small areas, less than one acre in size, of Saugatuck
sand, a soil that is intermediate in drainage between
Au Gres and Roscommon soils. In addition, a few in-
cluded areas have a loamy sand surface layer.

Most of this soil is used for pasture or woodland, but
a few areas are cultivated. Excess moisture and soil blow-
ing are the main limitations affecting the use of this soil
for crops. Droughtiness also is a limitation during dry
summer months. Capability unit IVw-2 (5b); woodland
suitability group F.

Au Gres sand, loamy substratum, 0 to 2 percent slopes
(AsA).—This nearly level soil occurs on till plains or
lacustrine plains that are covered with a layer of sandy
outwash. The depth of the sand is generally 42 to 66
inches, but in small depressions it is 18 to 42 inches.

Included in mapping are small areas of several other
soils. Pinconning loamy sand or Brevort loamy sand
occurs on a few ridges 1n the southeastern part of Bent-
ley Township. Small areas of Rubicon sand occur in
higher positions; this Rubicon soil is better drained than
the Au Gres soil, and it is slightly to moderately eroded,
especially in intensively cultivated fields. Also included
are some areas with a loamy sand surface layer.

Some areas of this Au Gres soil are used for crops,
but most areas are woodland. Excess moisture is a limita-
tion except during dry summers. Some areas require
artificial drainage, and when cultivated all are suscep-
tible to moderate soil blowing. Capability unit 1Vw-2
(5b) ; woodland suitability group F.

Au Gres-Kinross association (AU).—This association is
on low-lying, nearly level outwash plains that have a
periodically high water table. The association is extensive
in the eastern part of the county, especially in Sheridan
and Grim Townships. Slopes are dominantly less than
2 percent and seldom exceed 6 percent. There 1s consider-
able microrelief ; many areas have hummocks, 2 to 4 feet
high and 10 to 20 feet apart. Closed shallow troughs occur
between the hummocks. The Au Gres soils make up about
45 percent of the association, the Kinross soils about 45
percent, and included soils about 10 percent.

The Au Gres soils are somewhat poorly drained and are
more acid than Au Gres soils in the Au Gres-Roscommon
association. They consist of sand that is more than 66
inches thick. The Kinross soils are poorly drained and
are extremely acid to very strongly acid. They developed
in sand deposits at least 42 inches thick.

Some soils included in mapping are covered by a thick,
peaty mat and have a dark reddish-brown layer between
a depth of 9 and 25 inches. In other included areas, very
thin layers of silty material are present below a depth of
3 feet. These layers are not continuous. Included also are
low ridges of moderately well drained Croswell soils and
well drained Grayling soils, and small areas of shallow
peat or Saugatuck sand.

The vegetation consists partly of a sparse cover of
aspen, with groves of jack pine, neither of which is
making good growth at present. Ground cover consists of
leatherleaf, blueberries, and a thick mat of moss, which
is most abundant in poorly drained depressions. Wetness;
low fertility, soil blowing, and acidity are severe limita-
tions in the use of these soils for crops. The Au Gres soils
are in capability unit ITVw-2 (5b) and woodland suit-
ability group F. The Kinross soils are in capability unit
IITw-11 (5¢) and woodland suitability group Q.

Au Gres-Kinross loamy substratum association
(AV).—This association occurs on low-lying, nearly level
outwash plains that have a periodically high water table.
Slopes are dominantly less than 2 percent and seldom
exceed G percent, but there is considerable microrelief.
Many areas of hummocks, 2 to 4 feet high and 10 to 20
feet apart, occur between closed shallow troughs. The
Aun Gres soils make up about 30 to 60 percent of the
association, the Kinross soils about 80 to 60 percent, and
included soils the remaining percent.

The Au Gres soils are somewhat poorly drained and
extremely acid to very strongly acid. They occur on the
slightly higher positions. In 50 to 60 percent of the associ-
ation, the Au Gres soils are underlain by sand and thin
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layers of sandy loam to silty clay loam beginning at a
depth of 24 to 48 inches.

The Kinross soils are poorly drained, are extremely
acid to very strongly acid, and developed in deposits
of sand.

Included in areas mapped as this association are low
ridges of moderately well drained Croswell soils and well
drained Grayling soils. These inclusions make up 1 to 10
percent of the acreage. Also-included are small areas
where the surface is covered by about 12 inches of peat,
and small areas of Saugatuck sand in which a firmly
cemented layer is in the subsoil.

This association occurs to a limited extent in the east-
ern part of the county. Part of the vegetation is a poor
stand of aspen and groves of jack pine. The ground cover
consists of leatherleaf, blueberries, and a mat of moss
that is most abundant in the poorly drained areas. Nei-
ther the aspen nor jack pine 1s making good growth at
present. The Au Gres soils are in capability unit TVw-2
(5b) and woodland suitability group F. The Kinross
soils are in capability unit ITIw~11 (5¢) and woodland
suitability group Q.

Au Gres-Roscommon association (AW).—This associa-
tion occurs on low-lying outwash plains where sand
deposits are more than 66 inches thick. A complex drain-
age pattern exists because of low knolls, depressions, and
elongated natural drainageways. A few steeper slopes
occur along the sides of these knolls and drainageways,
but 80 percent of the association has slopes of less than
2 percent The dominant soils are Au Gres and Roscom-
mon, each of which makes up at least 30 percent of a
given area mapped as the association, though the propor-
tion varies from place to place,

Somewhat poorly drained Au Gres soils occur in higher
lying positions and developed in at least 66 inches of
sand. They are less acid than Au Gres soils of the,
Au Gres-Kinross association. Poorly drained to very
poorly drained Roscommon soils occur in lower lying
positions and developed in at least 42 inches of sand.

Other soils are included in some areas of this associa-
tion. Moderately well drained, sandy Croswell soils occur
on the higher knolls and ridges and occupy up to 20
percent of the acreage. Tawas muck occurs in some low-
lying positions. Thin layers of silt or very fine sand are
present below a depth of 42 inches in a few areas.

The vegetation in the highest positions is a fair cover
of aspen, together with a ground cover of ferns, winter-
green, and blackberries. Swamp hardwoods, tag alder,
and willow grow in lower, wetter positions. Unless they
are artificially drained, these soils have severe limitations
for most crops and pasture plants grown in the county.
Liven after drainage is improved, low fertility, soil blow-
g, and droughtiness severely limit use of this association
for crops. The Au Gres soils are in capability unit TVw—-2
(5b) and woodland suitability group F. The Roscommon
soils are in capability unit IITw-11 (5¢) and woodland
suitability group Q.

Belding Series

In the Belding series are somewhat poorly drained,
nearly level to gently sloping soils on till plains and lake
plains. These soils developed in sandy loam to loamy

sand, 18 to 42 inches thick, over loam to silty clay loam.

In a typical profile the surface layer is very dark
grayish-brown sandy loam about 8 inches thick. The sub-
soil consists of two parts. The upper part is very friable
sandy loam, mainly dark brown and about 15 inches
thick, The lower part of the subsoil is firm, dark-brown
clay loam about 7 inches thick. The underlying material
18 grayish-brown clay loam mottled with yellowish brown.
This layer is firm and high in content of lime,

Runoft is slow. Permeability is moderately rapid in the
upper part of these soils but is moderately slow in the
lower part. Available moisture capacity is moderate.
Reaction is medium acid to slightly acid in the surface
layer and subsoil. The organic-matter content is medium.

These soils are mainly cropland, although some areas
remain in pasture or in woodland. They have generally
good tilth and are easy to work. Artificial drainage is
needed in some areas to obtain optimum crop growth.
During some years excess wetness is a problem, especially
in lower lying areas. In some of these lower lying areas,
frost damages crops.

Typical profile of a Belding sandy loam:

Ap—0 to 8 inches, very dark grayish-brown (I0YR 3/2)
sandy loam; weak, fine, granular structure; friable;
slightly acid; abrupt, smooth honndary.

Bir—8 to 20 inches, dark-brown (7.5YR 4/4) sandy loam;
few, fine, distinct, pale-brown (10YR 6/3) mottles;
weak, medinum, subangular blocky structure; very
friable; medium acid; abrupt, irregular boundary.

A’'2g—20 to 23 inches, light brownish-gray (10YR 6/2) light
sandy loam; common, medium, distinct, yellowish-
brown (10YR 5/6G) mottles; weak, thin, platy strue
ture; very friable; slightly acid; abrupt, irregular
boundary.

TIB’tg—23 to 30 inches, dark-brown (7.5YR 4/2) clay loam;
many, medium, distinct, light brownish-gray (10YR
6/2) mottles; moderate, medium, subangular blocky
structure; firm; slightly acid; abrupt, wavy bound-
ary.

IT1Cg—30 to 48 inches, grayish-brown (10YR 5/2) clay loam;
common, medium, distinet, yellowish-brown (10YR
5/0) mottles; massive; firm; calcareous.

Arecas that have not been cultivated or disturbed have a
very dark grayish-brown Al horizon that ranges from 1 to 4
inches in thickness and a gray A2 horizon that is about 6
inches thick. In some areas the color of the Bir and IIB’tg
horizons ranges to dark yellowish brown or strong brown.
In places the IIB’tg horizon is heavy loam or silty clay loam.
Depth to the finer textured underlying material ranges from
18 to 42 inches.

Belding soils are more poorly drained than Ubly soils.
Belding soils have coarser textured A and B horizons than
Kawkawlin soils. They have a finer textured B horizon than
Tosco soils. Their C horizon is coarser textured than that in
Belding soils, clayey subsoil variant.

Belding sandy loam, 0 to 2 percent slopes (BeA).-—This
nearly level soil is in drainageways or in broad, irregu-
larly shaped areas on lake plains. The surface layer is
dominantly sandy loam but minor spots of loam and
loamy sand are included in mapping. Iosco loamy sand
occurs in some of the loamy sand spots that are mod-
erately deep. The upper part of this Belding soil is
dominantly sandy loam to a depth of 18 to 42 inches,
but included in mapping are some areas of sandy loam
less than 18 inches thick. In these places Kawkawlin or
Bowers sandy loam occurs.

Most areas of this Belding sandy loam have been
artificially drained and are in cropland and pasture.



GLADWIN COUNTY, MICHIGAN 13

Runoft is slow, and water ponds for short periods after
rain. As a result excess moisture is a limitation during
spring and after prolonged rainfall. Depressional areas
dry out slowly and hinder tillage operations. Undrained
areas are mainly used for woodland. Capability unit
ITw-8 (3/2b); woodland suitability group G.

Belding sandy loam, 2 to 6 percent slopes (BeB).—This
gently sloping or undulating soil occurs next to drain-
ageways or in irregularly shaped areas on lake plains.
The surface layer is dominantly sandy loam. The sandy
loam part of this soil ranges in thickness from 18 to 42
inches within short distances. Included in mapping are
a few areas where the surface layer is loamy sand. Also
included are small depressions in which Kawkawlin or
Bowers soils occur. Both Kawkawlin and Bowers soils
have a clay loam or silty clay loam subsoil. These small
depressions dry out slowly after prolonged rain or in
the spring. This wet condition delays planting and culti-
vation of crops.

Most of this Belding soil is cropland. Because it is
gently sloping, the soil dries out faster and is not so wet
as nearly level Belding soils. Also, most areas have better
surface drainage than level areas of Belding soils. How-
ever, water ponds in depressions. Erosion 1s a problem
on long slopes of 4 to 6 percent. In some areas random
tile drainage removes enough excess water to make this
soil suitable for crops. A few areas are still wooded be-
cause they lack outlets for drainage or are inaccessible.
Capability unit ITw-8 (3/2b); woodland suitability
group G.

Belding Series, Clayey Subsoil Variant

The Belding series, clayey subsoil variant, consists of
nearly level, somewhat poorly drained soils that occur on
lake plains. These soils developed in sandy loam material
overlying clay or silty clay. Depth to the underlying
material ranges from 18 to 42 inches.

In a typical profile the surface layer is very dark gray
sandy loam about 8 inches thick. A subsurface layer is
grayish-brown sandy loam and is about 8 inches thick.
The upper part of the subsoil is mainly very friable,
brown or yellowish-brown sandy loam about 10 inches
thick. It contains yellowish-red and grayish-brown mot-
tles. The lower part of the subsoil 1s firm, dark-brown
sandy clay loam that is about 10 inches thick and con-
tains light-gray mottles. The underlying material is light
brownish-gray clay containing distinet, yellowish-brown
mottles. This layer is high in lime content.

Runoff is slow. Permeability is moderate in the upper
part of these soils, but is very slow in the lower part.
These soils are saturated for extended periods of time,
mainly in the spring. Available moisture capacity is high,
and the content of organic matter is medium. Reaction
of the surface layer and subsoil ranges from medium
acid to mildly alkaline,

Most areas of these soils have been cleared and are
being farmed. Excessive wetness is a limitation in some
areas, and artificial drainage is required for optimum
crop growth.

Typical profile of Belding sandy loam, clayey subsoil
variant:

Ap—0 to 8 inches, very dark gray (10YR 3/1) sandy loam;
weitk, fine, granular structure; friable; slightly acid;
abrupt, smooth boundary.

A2—8 to 11 inches, grayish-brown (10YR 5/2) light sandy
loam; very weak, fine, granular structure; very fri-
able; slightly acid; abrupt, wavy boundary.

Bir—11 to 135 inches, brown (7.5YR 5/4) sandy loam; few,

fine, distinct, yellowish-red (YR 4/8) mottles;

weak, medium, subangular blocky structure; very
friable; slightly acid; clear, wavy boundary.

to 21 inches, yellowish-brown (10YR 5/4) light
sandy loam; common, medimn, distinct, grayish-
brown (10YR 5/2) mottles; very weak, fine, sub-
angular blocky structure; very friable; slightly acid;
abrupt, irregular boundary.

to 31 inches, dark-brown (7.5YR 4/4) light sandy

clay loam; common, medium, distinct; light-gray

(10YR 7/1) mottles; moderate, coarse, subangular

blocky structure; firm; neutral; abrupt, wavy bound-

ary.

ITIC—31 to 48 inches, light brownish-gray (10YR 6/2) clay;
common, coarse, distinet, yellowish-brown (10¥R
5/6) mottles; massive; very firm; calcareous.

A'2—15-

B't—21

The color of the Ap horizon ranges to very dark grayish
brown and the thickness ranges from € to 10 inches. In un-
cultivated areas there is a very dark gray Al horizon that
ranges from 1 to 8 inches in thickness. In some areas the B’t
horizon is sandy loam. Depth to the clayey material ranges
from 18 to 42 inches.

Belding soils, clayey subsoil variant, have finer textured A
and Bir horizons than Manistee or Allendale soils. They have
a finer textured C horizon than normal Belding soils.

Belding sandy loam, clayey subsoil variant (8f).—This
nearly level soil is near the lower lying, poorly drained
Pickford soils and the higher lying, well-drained, sandy
Manistee and Menominee soils. The very dark gray sur-
face layer is dominantly sandy loam. Slopes are generally
300 to 500 feet long and less than 1 percent. Slopes range
to 3 percent near waterways and borders. Included in
mapping are areas. where the surface layer ranges to
loamy sand and fine sandy loam. Also included are very
poorly drained Munuscong sandy loam or Pickford loam
in several narrow, shallow waterways.

Most of this Belding soil is cultivated. This soil is
limited in use by excess moisture. Unless adequate drain-
age systems are installed, the soil is not dry enough for
crops. Capability unit ITw-8 (8/2b); woodland suitabil-
ity group F.

Bowers Series

The Bowers series consists of level to gently sloping,
somewhat poorly drained soils that occur on lake plains.
These soils developed in stratified silty clay loam, clay
loam, and silt. Thin layers of clay and loam occur locally.

In a typical profile the surface layer is dark grayish-
brown silt loam about 8 inches thick. The subsurface
layer is light brownish-gray silt loam about 3 inches
thick. The subsoil is firm, brown, stratified silty clay
loam, clay loam, and silt, about 11 inches thick, that con-
tains reddish-brown mottles. At a depth of about 22
inches, firm, grayish-brown stratified silty clay. loam,
clay loam, and silt occur. This material has distinct
brown mottles and is high in content of lime.

Runoft is slow, and water ponds in the lowest areas.
Permeability is moderately slow, and the available mois-
ture capacity is high. The content of organic matter 1s
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high. Reaction ranges from slightly acid to neutral in
the surface layer and subsoil.

Most areas have been cultivated. These soils occupy
positions that receive runofl water from adjacent higher
solls, but if adequate drainage is provided these soils
ave well suited for crops. During spring the water table
18 within 1 to 3 feet of the surface, and this restricts
root growth and makes operation of machinery difficnlt.
These soils dry out slowly in the spring and after pro-
longed rain.

Typical profile of Bowers silt loam:

Ap—0 to 8 inches, dark grayish-brown (10YR 4/2) silt loam;
moderate, medium, granular structure; friable;
slightly acid; abrupt, smooth boundary.

A2—8 to 11 inches, light brownish-gray (10YR 6/2) silt
loam; few, fine, distinct, yellowish-brown (10YR
5/8) mottles; weak, thin, platy structure; friable;
slightly acid; abrupt, irregular boundary.

Btg—11 to 22 inches, brown (7.5YR 5/2), stratified silty clay
loam, ¢lay loam, and silt; common, medinm, distinct,
reddish-brown (3YR 4/4) mottles; thick coatings of
gray (10YR 5/1) on ped faces, and in cracks in
upper 2 to 4 inches; moderate, medinm, subangular
blocky structure; firm; neutral; abrupt, wavy bound-
ary.

C—22 to 48 inches, grayish-brown (10YR 5/2), stratified silty
clay loam, clay loam, and silt, with thin layers of
clay and loam; common, medium, distinct, brown
(7.5YR 5/4) mottles; massive; firm; calcareous.

Uncultivated areas have a very dark grayish-brown Al

horizon that ranges from 1 to 3 inches in thickness and a

gray A2 horizon that ranges from 4 to 8 inches in thickness.

The B horizon is mainly silty clay loam or clay loam. The

combined thickness of the A and B horizons ranges from 16

to about 32 inches. The reaction of the A and B horizons is

slightly acid to neutral.
Bowers soils are more stratified than Kawkawlin soils.

Bowers silt loam, 0 to 4 percent slopes (BgB).—The
surface layer of this soil is dominantly silt loam. In most
areas slopes are less than 2 percent. Included with this
soil in mapping are a few areas in which the surface layer
is sandy loam and a few areas that are limy at or near
the surface. Small aveas of poorly drained Hettinger soils
are also included; they are in small, closed depressions
and drainageways.

Most areas of this Bowers soil are cropped. A few areas
are too wet or are too small to farm; these areas are nsed
for pasture or woodland.~Because of texture, slow runoff,
and moderately slow permeability, this soil dries out
slowly in the spring. Water ponds on the surface n
spring, and because of its position, this soil receives runoft
from adjacent, higher lying soils. If this soil is tilled
when wet, the surface layer may become puddled and
compact. During the spring and after prolonged rain,
farm machinery casily bogs down in wet depressions and
drainageways, and during wet periods excess water hin-
ders crop growth. Little or no erosion has occurred on
this soil. Capability unit ITw-2 (1.5b); woodland suit-
ability group Z.

Bowers-Iosco-Hettinger association (Bl).—This as-
sociation is in low ridges of sand or loamy sand that are
2 to 3 feet high, depending on the thickness of the sand.
The association is of limited extent along the branches
of the Tittabawassee River in Secord, Clement, and
Bourret Townships. The ridges occur on nearly level lake
plains. On about 30 to 40 percent of the total acreage,
there is a sand cover of 18 inches or more. Bowers soils

make up about 45 percent of the association, Tosco soils
about 35 percent, and Hettinger soils about 20 percent.
Minor areas of Brevort and Au Gres loamy sands also
occur throughout this association.

The somewhat poorly drained Bowers soils developed
in moderately fine textured material and are level. The
surface layer of these Bowers soils is loamy sand or sandy
loam that is less than 10 inches thick in more than about
one-half of the total area.

Tosco loamy sand occurs where the sandy surface layer
exceeds a depth of 18 inches. Tosco soils are somewhat
poorly drained and developed in 18 to 42 inches of sand
or loamy sand overlying loam to silty clay loam.

The Hettinger loams ocenpy depressional areas within
this association. They are poorly drained and very poorly
drained soils that developed in stratified silty clay loam,
clay Joam, clay, and silt. The surface layer consists of up
to 10 inches of sandy loam or loamy sand in about one-
half of the area of Hettinger soils.

Iixcess wetness and poor surface drainage are major
limitations. In addition, droughtiness limits use of the
sandy Josco soils during dry periods. Adequate drainage
for crops is difficult to obtain because of the undulating
relief and variability of soil material. Previously farmed
areas are now mostly idle or are used for pasture or as
woodland. The vegetation in uncleared areas consists of
a dense stand of maple, ash, elm, white hirch, and some
aspen on higher sandy soils. The Bowers soils are in
capability unit ITw-2 (1.5h) and woodland suitability
group Z. The Tosco soils are in capability unit ITIw-9
(4/2b) and woodland snitability group G. The Hettinger
soils are in capability unit ITw-2 (1.5¢) and woodland
suitability group .

Breckenridge Series

Soils in the Breckenridge series are poorly drained,
are nearly level to depressional, and occur on lake plains
and till plains. They developed in sandy loam material
that overlies loam, clay loam, or silty clay loam material.
The depth to the finer textured underlying material
ranges from 18 to 42 inches.

In a typical profile the surface layer is black sandy
Toam about 8 inches thick. The subsoil consists of gray
sandy loam that is about 22 inches thick and contains
distinct mottles of brownish yellow. The underlying
material, beginning at a depth of about 30 inches, is
grayish-brown clay loam that is distinctly mottled with
yellowish brown. This layer is limy.

Runoff, some from higher, adjacent soils, is slow. Water
ponds in the lowest areas. Permeability is moderately
rapid in the upper part of these soils but is moderately
slow in the lower part. Reaction ranges from slightly
acid to mildly alkaline in the surface layer and subsoil.
The available moisture capacity is moderate. The organic-
matter content is high.

Undrained areas are used mainly for pasture or wood-
land because a high water table within 12 inches of the
surface restricts downward root growth and makes opera-
tion of machinery difficult. Artificially drained areas are
used as cropland but planting of crops is often delayed
because these soils dry out slowly in spring and after
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prolonged rain. Crops grown in lower arcas of these soils
are subject to frost damage. In some years, frost prevents
crops from maturing. Harvesting is sometimes hindered
by excessive rain in the fall,

L'ypical profile of Breckenridge sandy loam:

Ap—0 to 8 inches, black (10YR 2/1) sandy loam; weak,
medium, granular structure; friable; slightly acid;
abrupt, wavy boundary.

Bg—S8 to 30 inches, gray (10YR 5/1) sandy loam; common,
medium, distinct, brownish-yellow (10YR 6/6) mot-
tles; weak, medium, subangular blocky structure;
friable; neutral; abrupt, irregular boundary.

IIC—30 to 48 inches, grayish-brown (10YR 5/2) clay loam;
common, medinm, distinct, yellowish-brown (10YR
5/6) mottles; massive; firm; calcareous.

The Ap horizon ranges to very dark brown in color, and its
thickness ranges from 6 to 10 inches. The B horizon ranges
to grayish brown in color and to fine sandy loam in texture.

Breckenridge soils are more poorly drained and have a
grayer B horizon than Belding soils. They are finer textured
than Pincouning soils but are coarser textured than Sims
soils.

Breckenridge sandy loam (Bm).—This nearly level to
depressional soil occurs on moraines or lake plains. The
surface layer is mainly sandy loam, but a mucky sandy
loam surface layer is present in the lowest and wettest
depressions. Cobblestones are on the surface but not in
sufficient number to hinder tillage. Included in mapping
are a few small areas in which the surface layer is loamy
sand. Also, in some included areas the depth to loamy
material is greater than 42 inches and unstable sand
pockets occur.

Runoff is slow, and during wet periods the water table
is at or near the surface. In areas that lack suitable out-
lets for water, drainage is neither practical nor possible,
but drainage commonly can be improved by digging
ditches and installing tile drains.

Most areas of this soil are in pasture or woodland. The
remaining areas are drained and used for crops. Limita-
tions for crops include poor surface drainage and internal
drainage. Wet depressions and ponded water delay farm
work 1n spring. Crops are subject to frost damage in
spring, and frost may prevent maturing of crops. Capa-
bility unit TTw-8 (3/2¢) ; woodland suitability group W.

Brevort Series

The Brevort series consists of poorly drained to very
poorly drained, nearly level to depressional soils on lake
plains and till plains. These soils developed in sand or
loamy sand overlying loam, silt loam, clay loam, or silty
clay loam. The depth to the finer textured material ranges
from 18 to 42 inches.

In a typical profile the surface layer is black loamy
sand about 10 inches thick. Underlying the surface layer
is a layer of loose, gray. sand about 20 inches thick. The
underlying material, beginning at a depth of about 30
inches, is friable, grayish-brown silt loam that contains
yellowish-brown mottles and is high in content of lime.

Runoft is very slow to ponded. Permeability is rapid in
the sandy upper layer, but is only moderately slow in the
lower, finer textured layers. The available moisture capac-
ity is low. Undrained areas have a high water table
during spring. The organic-matter content is medium to

high. Reaction is medium acid to slightly acid in the
surface layer and sliglitly acid to neutral below.

These soils originally supported lowland hardwoods
and conifers. Areas that are artificially drained are used
for cropland or pasture, but undrained areas are idle or
wooded. The upper part of Brevort soils holds only a
small amount of moisture; the finer textured lower layers
hold a significant amount of moisture. Brevort soils dry
out slowly in the spring and after prolonged rain. They
occur on positions that receive runoff from adjacent
higher soils, and this runofl adds to their excessive wet-
ness. Harvesting operations ave delayed or prevented
during years of excessive rainfall. Frost damage to crops
is a hazard in the lowest areas and may prevent crops
from maturing in some years.

Typical profile of Brevort loamy sand:

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

Clg—10 to 30 inches, gray (10YR 5/1) sand; single grain;
loose; neutral; abrupt, wavy boundary.

IIC2—30 to 48 inches, grayish-brown (10YR 5/2) silt loam;
common, medium, distinct, yellowish-brown (10YR
5/G) mottles; massive; friable; calcareous.

The Ap horizon ranges from 6 to 10 inches in thickness and
ranges from very dark brown to black in color. Depth to the
finer textured material ranges from 18 to 42 inches. The ITC2
horizon ranges to loam, clay loam, or silty clay loam in tex-
ture and is stratified in a few areas.

Brevort soils are more poorly drained than Tosco soils,
although the Iosco soils developed in similar materials.
Brevort soils have a coarser textured A horizen than Breck-
enridge soils.

Brevort loamy sand (Bn).—This soil is mainly on low-
lying flats, but it also is in small, closed depressions and
bottoms of minor, natural drainageways. In 10 to 20 per-
cent of the undrained areas, the loamy sand surface layer
is mucky. Included in mapping are small areas of Sims
and Roscommon soils.

The lavger areas of this soil are undrained and in wood-
land or brush. Unless artificially drained this soil is
excessively wet for crops. Runoff is slow and there is a
high water table. Small areas in the same field with
better drained soils are used for crops. Capability unit
IIIw-10 (4/2c); woodland suitability group W.

Brevort sandy loam (Bo).—This nearly level soil is
mainly in the southwestern part of the county. In the
lowest and wettest areas of this Brevort soil there is 2 to
10 inches of muck covering the surface. Tag alder grows
in these mucky areas. Most areas of this soil have a sandy
loam surface layer and have a finer textured subsoil than
areas of Brevort loamy sand. This soil lies in low places
between small ridges. The small ridges are included in
mapping and consist of Tosco soils or Gladwin soils. Also
included are small areas of poorly drained Epoufette soils.

The major areas are wooded or pastured. Areas that
are artificially drained are cropped. The main limitations
for crops are a high water table and frost hazard. Runoff
is slow and causes ponding and yet depressions. Capabil-
ity wnit ITIw-10 (4/2¢); woodland snitability group W.

Brimley Series

Soils of the Brimley series are somewhat poorly
drained, are nearly level to undulating or gently sloping,
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and occur on lake plains, outwash plains, and deltas.
They developed in stratified water-laid material, domi-
nantly silt and fine or very fine sand.

In a typical profile the surface layer is very dark gray
silt loam about 8 inches thick. A subsurface layer of
grayish-brown silt loam is about 3 inches thick. The sub-
soil, about 14 inches thick, is very friable, dark yellowish-
brown loamy fine sand in the upper part and grades to
firm, strong-brown heavy silt loam in the lower part,
which contains grayish-brown mottles. Underlying the
subsoil ave pale-brown stratified silt, fine sand, and very
fine sand with thin layers of silty clay loam. This mate-
rial contains many, distinct, yellowish-brown and gray
mottles. It is friable and high in lime content.

Runoft is very slow to slow or ponded. Permeability
is moderate. The available moisture capacity is moder-
ately high. These soils are saturated with water for ex-
tended periods of time, mainly in the spring. Reaction
in the surface layer and subsoil ranges from medium acid
to neutral, and 1 the underlying material from slightly
acid to moderately alkaline. The organic-matter content
is medium. o

Brimley soils are used as cropland where artificial
drainage is adequate, but undrained areas are used for
pasture or woodland. These soils occur on positions that
receive runofl from adjacent higher soils. They dry out
slowly in the spring and after prolonged rain, and this
saturated condition hinders the growth of roots and the
operation of farm machinery. Planting of crops is de-
layed during excessively wet months in spring.

Typical profile of Brimley silt loam, 0 to 4 percent
slopes:

Ap—0 to 8 inches, very dark gray (10YR 3/1) silt loam;
weak, medium, granular structure; friable; slightly
acid; abrupt, smooth boundary.

A2—8 to 11 inches, grayish-brown (10YR 5/2) silt loam;
weak, coarse, granular structure; friable; slightly
acid; abrupt, wavy boundary.

IIBir—I11 to 16 inches, dark yellowish-brown (10YR 4/4)
loamy fine sand; very weak, subangular blocky struc-
ture; very friable; slightly acid; abrupt, smooth
boundary.

TIIB’t—16 to 25 inches, strong-brown (7.5YR 5/6) heavy silt
loam; common, medium, distinct, grayish-brown
(10YR 5/2) mottles; moderate, medium, subangular
blocky structure; firm; slightly acid; abrupt, wavy
boundary.

ITIC—25 to 48 inches, pale-brown (10YR 6/3), stratified silt,
fine sand, and very fine sand, and thin strata of
silty clay loam; many, coarse, distinet, yellowish-
brown (10YR 5/4) and gray (10YR 6/1) mottles;
massive; friable; calcareous.

Uncultivated arecas have an Al horizon ranging from 2 to 4
inches in thickness. Color of the Al horizon ranges to dark
grayish brown. Color of the B horizon ranges to dark brown,
and in some places there are yellowish-brown mottles. The
IIBir horizon ranges to silt loam, loam, or very fine sandy
loam. The IIB’t horizon ranges to silty clay loam, sandy clay
loam, or thinly stratified silt, very fine sandy loam, aund light

silty clay loam,
Brimley soils are better drained than Bruce soils and have

a finer textured Bir horizon than Tosco soils.

Brimley silt loam, 0 to 4 percent slopes (BrB).—This
nearly level soil is near higher lying Nester, Montcalm,
and Ubly soils or it is between Ubly soils and lower
lying Bruce soils. The surface layer is dominantly silt
loam. Slopes are generally less than 1 percent, but they
range to 4 percent in small areas. Included in mapping

are small, vandom spots where the surface layer is fine
sandy loam. Other inclusions are a few small areas and
small, random spots where the surface layer is loamy
fine sand. Also included are narrow strips of moderately
fine textured Bowers silt loam in some areas and poorly
drained Bruce silt Joam in wet, narrow waterways. The
Brimley soil, as well as the Bowers and Bruce soils,
warm up and dry out slowly in the spring and after rain
and, as a result, planting and tillage operations are
delayed.

Most of this Brimley soil is drained and used for crops.
Runoff is slow, and excess moisture is a limitation. Un-
drained areas are in pasture or woodland. This soil is
unstable, and ditchbanks cave in readily. Capability unit
IIw-6 (3b); woodland suitability group G.

Bruce Series

Soils of the Bruce series are poorly drained, are nearly
level to undulating or gently sloping, and occur on lake
plains, outwash plains, and deltas. They developed in
water-laid material consisting of stratified layers of silt,
fine sand, and very fine sand, together with thin layers
of sandy loam and silty clay loam.

In a typical profile the surface layer is black very fine
sandy loam about, 7 inches thick. The upper part of the
subsoil is friable, dark grayish-brown fine sandy loam
that 1s about G inches thick and contains many dark-
brown mottles. The lower part of the subsoil is friable,
grayish-brown, stratified silt loam, fine sandy loam, and
fine sand in which yellowish-brown mottles are common.
The material underlying the subsoil consists of friable,
grayish-brown, stratified silt, fine sand, loamy fine sand,
and fine sandy loam. This material is high in lime con-
tent and contains a few yellowish-red mottles.

Runoft is very slow to ponded. Permeability is mod-
erate, and these soils are saturated with water for long
periods of time, mainly in spring. The available moisture
capacity is moderately high. Reaction in the surface layer
and subsoil ranges from slightly acid to mildly alkaline.
The organic-matter content is high.

Small areas have been artificially drained and are cul-
tivated or in pasture; most arveas, however, remain in
woodland. Many areas receive runoff from adjacent
higher soils. Bruce soils dry out slowly in spring, and
this saturated condition hinders the growth of roots.
Planting of crops is often delayed because the soil is too
wet to support farm machinery. Frost damage is a haz-
ard, and frost delays or prevents maturing of crops in
the fall months.

Typical profile of Bruce very fine sandy loam.:

Ap—O0 to 7 inches, black (10YR 2/1) very fine sandy loam;
weak, fine, granular structure; friable; mildly alka-
line; abrupt, smooth houndary.

B21g—7 to 13 inches, dark grayish-brown (10YR 4/2) fine
sandy loam; many, coarse, distinet, dark-brown
(7.5YR 4/4) mottles; weak, coarse, granular struc-
ture; friable; mildly alkaline; abrupt, smooth bound-
« V.

B‘Z‘Zg——]:;rt?o 26 inches. grayish-brown (10YR 5/2), stratified
silt loam, fine sand, and fine sandy loam; common,
medium, distinct, yellowish-brown (10YR 5/6) mot-

tles; weak, medium, subangular blocky structure;
frinble; mildly alkaline; abrupt, wavy boundary.
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C—26 to 48 inches, grayish-brown (10YR 5/2), stratified silt,
fine sand, loamy fine sand, and fine sandy loam; few,
medium, prominent, yellowish-red (5YR 4/8) mot-
tles; friable; calcareous.

The Ap horizon ranges from ¢ to 9 inches in thickness, and
its color ranges to dark brown. The B horizon ranges to silt
loam or light silty clay loam and contains 1- to 5-inch strata
of very fine sand and fine sandy loam and an occasional thin
layer of clay. The texture and thickness of the various layers
differ considerably within short distances. In some of the
wetter and lower lying areas, the B horizon is gray.

Bruce soils are more poorly drained and have a grayer B
horizon than Brimley soils. Bruce soils are finer textured
than either Pinconning or Brevort soils and have a coarser
textured C horizon than Breckenridge soils.

Bruce very fine sandy loam (Bs).—This soil is level or
depressional. Spots of Brimley and Burleigh loamy fine
sands are included in areas mapped as this soil. Small
areas where the surface layer is loamy fine sand or silt
Toam are also included.

Most of this soil is idle or is woodland ; the remainder
of this soil is cropland. The major limitations are a high
water table and excessive wetness. Surface runoff is slow
to ponded. In the spring and after rain, this soil warms
up slowly and dries out slowly. Frost damage to crops
can be a hazard because this soil is low lying. When this
soil is wet, farm machinery bogs down easily. Because
of sandy and silty material, ditchbanks cave in read-
ily. Capability unit IIw-6 (3c); woodland suitability
group W.

Bruce-Brimley-Burleigh association (BU).—This
nearly level to undulating association occurs on plains
that have a high or periodically high water table. This
association 1s of minor extent; it occupies scattered areas
in Bourret and Bentley Townships. Slopes are short, are
less than 6 percent, and do not exceed 2 percent in the
large areas. There are small knolls and ridges, between
which intervening depressions and troughs occur. Bruce
and Brimley soils each make up about 85 percent of this
association, and Burleigh soils about, 80 percent. Included
in mapping are areas of Burleigh soils where a thin
layer of sand overlies the silty material.

The poorly drained Bruce and Burleigh soils occur in
the low-lying positions, whereas the somewhat poorly
“drained Brimley soils are in the higher positions.

The vegetation consists mainly of dense stands of
hardwoods, including elm, ash, maple, birch, and aspen.
Some areas have been cleared and used for cropland. The
Bruce soils are in capability unit IIw-6 (3c) and wood-
land suitability group W. The Brimley soils are in
capability unit ITw-6 (8b) and woodland suitability
group G. The Burleigh soils are in capability unit
ITIw—6 (4¢) and woodland suitability group W.

Burleigh Series

The Burleich series consists of poorly drained and
very poorly drained, nearly level to depressional soils
that occur on lake plains and deltas. These soils developed
in 18 to 42 inches of sand or loamy sand that overlies
stratified very fine sand and silt.

In a typical profile the surface layer is very dark brown
loamy sand about 9 inches thick. It is underlain by loose,
light-gray sand about 23 inches thick that contains
yellowish-brown mottles in the lower part. Gray, strati-

fied, loose very fine sand and friable silt occur at a depth
of about 32 inches. This layer is high in lime content and
contains yellowish-brown mottles.

Runoff is very slow to ponded. Permeability is rapid
in the sandy upper part of these soils and is moderately
rapid through the lower, finer textured part. The avail-
able moisture capacity i1s low. The content of organic
matter is medium. Reaction is slightly acid or neutral in
the surface layer and is neutral to mildly alkaline in the
underlying layers.

Most of the acrecage remains in woodland or maush
grasses, but a few arcas have been cleared and artificially
drained and arve wsed for crops or pasture. These soils
remain wet for long periods in the spring or following
prolonged rain. The wetness hinders the development and
downward growth of roots. Crops grown in Burleigh
soils are subject to frost damage, especially early in the
growing season and in the fall. Frost delays and cven
prevents crops from maturing.

Typical profile of Burleigh loamy sand:

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

Clg—9 to 32 inches, light-gray (10YR 6/1) sand; common,
fine, distinct, yellowish-brown (10YR 5/6) mottles
in lower part; single grain; loose; mildly alkaline;
abrupt, wavy boundary.

TIC2g—32 to 48 inches, gray (10YR 5/1), stratified very fine
sand and silt; common, medinm, distinct, yellowish-
brown (10YR 5/8) mottles; very fine sand is single
grain and loose; silt is massive, friable, and calcar-
eous.

The Ap horizon ranges from 7 to 10 inches in thickness
and the color ranges to black or very dark grayish brown.
The thickness and texture of the C horizons vary consider-
ably within short distances; the individual layers range from
1 to 10 inches in thickness. In a few areas 34-inch to 3-inch
layers of silty clay loam and loam occur.

Burleigh soils have a coarser textured A horizon than
Bruce soils. They have a coarser textured IIC horizon than
either Brevort or Pinconning soils.

Burleigh loamy sand (Bv).—This soil is nearly level to
depressional. Individual areas are generally small, and
they are near soils of different drainage and texture. In
some areas the surface layer is covered with as much as
12 inches of muck or peat.

If this soil is cleared and drained, it is suitable for
crops or pasture. The major limitation 1s excess water,
but because the soil is sandy, drained areas are somewhat
droughty. In undrained areas the vegetation is willow,
tag alder, grasses, and sedges. The loamy sand is unstable,
and ditchbanks cave in readily. Capability unit ITIw-6

(4c) ; woodland suitability group W.

Carbondale Series

The Carbondale series consists of nearly level or
depressional, very poorly drained, organic soils that lie
on till plains, lake plains, and outwash plains. These soils
developed in materials derived from coniferous and
deciduous trees, mixed with fibrous plant remains. The
thickness of the organic material is 42 inches to many
feet.

In a typical profile the surface layer is about 12 inches
thick and consists of granular muck. Very dark brown
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muck, about 12 inches thick, is just below the surface
layer. Numerous fragments of woody material are present
in this layer. Brown, fibrous peat occurs at a depth of
about 24 inches and extends to 42 inches or more. All
Jayers are friable.

Runoft is very slow to ponded in the lowest areas, espe-
cially in the spring and after rain. Permeability is mod-
erately rapid. The available moisture capacity is very
high. The upper layers are slightly acid, and the lowest
layer is neutral. These soils are usually low in phosphorus
and potassium and many of the micronutrients.

Most of the acreage 1s in trees or brush. Carbondale
soils are difficult to farm because of their high water table
and low fertility. It is difficult to obtain artificial drain-
age because of lack of outlets in many areas and because
these soils settle readily. 1f these soils are drained, soil
blowing and frost are major hazards.

Typical profile of Carbondale muck:

1—O0 to 12 inches, black (10YR 2/1) muck; moderate, fine,
granular structure; friable; slightly acid; gradual,
wavy boundary.

212 to 24 inches, very dark brown (10YR 2/2) muck; weak,
medium, granular structure; friable; contains nu-
merous fragments of wood; slightly acid; gradual,
wavy boundary.

3—24 to 48 inches, brown
friable; neutral.

The uppermost layer ranges to very dark brown in a few
areas and contains partially decomposed woody fragments.
In some areus the second layer is muck or peaty muck.
Organic material is at least 42 inches thick and ranges to as

much as 30 feet in thickness.
Carbondale soils are less acid than Loxley and Houghton
soils. They contain more woody fragments than Houghton

soils.

Carbondale muck (Ca).—This level soil occurs in bogs.
The organic layers are medium acid to neutral and, in
most places, are more than 42 inches in total thickness.
Along the edges of most areas mapped as this soil, how-
ever, the organic layers are thin. A narrow rim of Tawas
muck or Linwood muck is included in most areas mapped
as this soil. The presence of Tawas muck or Linwood
muck depends on the texture of the underlying mineral
material.

Most of this Carbondale soil is in trees or brush, but
some areas are used for improved pasture. The soil is
very poorly drained, is ponded most of the time, and is
susceptible to unseasonal frost. If it is cleared, drained,
and cultivated, it is subject to a moderately severe hazard
of soil blowing. Natural fertility is low. Capability unit
Vwe-1 (Mec) ; woodland suitability group J.

(10YR 5/3), fine, fibrous peat;

Ceresco Series

The Ceresco series consists of somewhat poorly drained,
nearly level soils that occur on flood plains of rivers and
other streams. These soils developed in stratified, water-
deposited loam, silt loam, and sandy loam.

In a typical profile the surface layer is very dark gray
loam about 8 inches thick. The underlying material is
friable, stratified loam, silt loam, and sandy loam. Tt is
mainly grayish brown in color and contains distinct,
reddish-brown and yellowish-brown mottles.

Runoff is very slow to ponded. Permeability is mod-
erate, the available moisture capacity is high, and the

content of organic matter is medium. These soils are
saturated for long periods of time. Reaction is slightly
acid to mildly alkaline above a depth of 30 inches. Below
that depth the profile is mildly alkaline to calcareous.

Most of the acreage remains as woodland or pasture.
Ceresco soils are subject to flooding, especially in spring
and following prolonged rainfall. The saturated soil hin-
ders tillage and restricts downward growth of roots. The
meandering streams that cross these soils divide them into
many small areas that are impractical to farm. For this
reason, and becausc of the flooding hazard and wetness,
Ceresco soils are seldom used for crops.

Typical profile of Ceresco loam:

Al—0 to 8 inches, very dark gray (10YR 3/1) loam; weak,
fine, granular structure; friable; neutral; abrupt,
smooth boundary.

C—S8 to 40 inches, grayish-brown (10YR 5/2), stratified loam,
silt loam, and sandy loam; common, medium, dis-
tinct, dark reddish-brown (5YR 3/3) and yellowish-
brown (10YR 5/6) mottles; massive; friable; mildly
alkaline.

The Al horizon ranges from 7 to 10 inches in thickness and
ranges to very dark brown in color. The C horizon is domi-
nantly loam or gilt loam in some areas.

Ceresco soils have a finer textured profile than either
Evart or Winterfield soils. They are better drained than
Cohoctah soils.

Ceresco loam (Cc).—This level soil is on bottom lands
along meandering vivers and other streams, and most
areas are small. Included in mapping are small depres-
sional areas of very poorly drained Cohoctah soils.

Because of the flooding hazard and excessive wetness,
this soil is seldom used for crops. The meandering flood
plains of streams make many areas nearly inaccessible
and impractical to farm. Most arveas are wooded or in
pasture. Capability unit Vw-3 (I.-2¢); woodland suit-
ability group O.

Chelsea Series

The Chelsea series consists of nearly level to moderately
steep, well-drained soils that occur on moraines, outwash
plains, and beach ridges. These soils developed in medium
and coarse sands.

In a typical profile the surface layer is very dark gray
sand about 3 inches thick. The subsurface layer is pale-
brown sand abont 4 inches thick. Below this layer, to a
depth of about 44 inches, is very friable, dark yellowish-
brown sand and loose, pale-brown sand. The material
from 44 to about 60 inches consists of alternate layers of
sand and loamy sand. The sand layers are loose, pale
brown, and from 3 to 6 inches thick. The loamy sand
layers are very friable, dark brown, and from 14 inch
to 2 inches thick. Below a depth of 60 inches is a pale-
brown sand that is loose and high in lime content.

Runoff is slow to medium, depending on the slope of
the soils. Permeability is rapid. The available moisture
capacity and organic matter content are low. Reaction is
strongly acid to slightly acid in the surface layer and
subsoil, but medium acid is the dominant reaction.

The major acreage of these soils is wooded. Some of
the acreage has been cultivated or used for pasture. The
major limitation of Chelsea soils for crop growth is their
droughtiness. They cannot supply adequate moisture for
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plant growth during dry summer periods. Crops show
signs of moisture deficiency during some part of the
summer. The low fertility and low content of organic
matter in these soils also limit crop growth.

Typical profile of a Chelsea sand:

Al—0 to 3 inches, very dark gray (10YR 3/1) sand; very
weal;, fine, granular structure; very friable; strongly
acid; abrupt, wavy boundary.

A2—3 to T inches, pale-brown (10YR 6/3) sand; single grain;
loose; medium acid; clear, wavy boundary.

Bir—T to 26 inches, dark yellowish-brown (10YR 4/4) sand;
very weiak, fine, subangular blocky structure; very
friable; medium acid; clear, wavy boundary.

A’2--26 to 44 inches, pale-brown (10YR 6/3) sand; single
grain; loose; medium acid; abrupt, wavy boundary.

A’2&B’t—44 to 60 inches, dark-brown (7.5YR 4/4) heavy
loamy sand, representing the B’t horizons; B’t hori-
zons occur as Ye- to 2-inch bands that are commonly
discontinnons and are separated by 3- to G-inch
layers of an A’2 horizon; B’t horizon is massive and
very friable; A’2 horizon is pale-brown (10YR (/3)
sand; single grain; loose; medinm acid; boundary
between last B’t horizon and C horizon is abrupt
and wavy.

C—G0 to 66 inches, pale-brown

(10YR 6/3) sand; single
grain; loose; calcareous.

In cultivated areas the Ap horizon ranges from G to 10
inches in thickness, and its color ranges to dark brown or
very dark grayish brown. The color of the A2 horizon ranges
to gray. The depth to the A’2&B’t horizon ranges from 42
to 60 inches. In some areas a few, thin, discontinuous layers
of loamy sand occur between 34 and 42 inches. Some of the
finer textured layers are light sandy loam.

Chelsea soils have a slightly coarser textured profile than
Montealm soils but are finer textured than either Grayling
or Rubicon soils.

Chelsea sand, 0 to 6 percent slopes {CdB).—This well-
drained soil is generally level to gently sloping. The sur-
face layer is dominantly sand but in some areas is fine
sand that extends to a depth of 30 inches. Below a depth
of 42 inches the sand is separated by thin layers of sandy
loam, loamy sand, or materials of finer texture. In some
areas Montcalm sand and Mancelona sand are inclnded
with this soil in mapping.

Most, of this soil is woodland, but some areas are idle
or pasture. The soil is very droughty and, if cultivated,
is subject to a moderate hazard of soil blowing. Capabil-
ity unit ITVs~4 (5a) ; woodland suitability group E.

Chelsea sand, 6 to 12 percent slopes (CdC).—This
moderately sloping and rolling soil is well drained. The
surface layer is sand, and sand is dominant throughout
most, of the soil profile. In cultivated areas, the surface
layer is a mixture of the upper 6 to 8 inches of the
profile and is very dark grayish brown. Below a depth
ranging from 38 to 60 inches, the sand is separated by
many thin layers of sandy loam, loamy sand, or material
of finer texture. Slopes are dominantly between 6 to 12
percent. However, included in mapping are areas where
the slopes range ontside these limits over short distances.
Also included are small areas of coarse-textured Mont-
calm sand and Rubicon sand.

Most, of this soil is woodland, pasture, or idle. This
soil is droughty. If this soil is cultivated, the hazard of
erosion is moderately severe. Capability unit VIs-1 (5a);
woodland suitability group E.

Chelsea sand, 12 to 18 percent slopes (CdD).—This
strongly sloping and hilly soil is well drained. The sur-

face layer is dominantly sand, and the profile is mostly
sand throughout. Below a depth of 38 to 60 inches, the
sand is separated by a few thin layers of loamy sand or
sandy loam. Included with this soil in mapping is a small
area where the surface layer is brown. Also included on
some of the upper slopes are small areas of Rubicon,
Grayling, and Montcalm sands, and some areas in which
the slopes ave outside the typical range. These slopes
range from 6 to 11 percent or from 19 to 25 percent
within short distances, especially in hilly areas.

Most of this soil is wooded, but some acreage is in pas-
ture or is idle. If cultivated, this soil is readily eroded.
Capability unit VIIs-1 (5a); woodland suitability
group I,

Chelsea-Au Gres association (CG).—This nearly level
to undulating soils in this association lie on outwash
plains. Most areas of the association are on stabilized
dunes. In over 60 percent of the acreage, slopes are less
than 2 percent. The remaining acreage has slopes of 2 to
12 percent. The dominant soils are the Chelsea and Au
Gres soils, each of which makes up about 45 percent of
the association. Included soils make up about 10 percent
of the association.

Chelsea soils are well drained, and Au Gres soils are
somewhat poorly drained. Chelsea soils typically have
thin bands ot loamy sand below a depth of 42 inches, but
in about 20 percent of the Chelsea areas the bands are
missing. The Au Gres soils are in the lower lying areas,
where the water table is near the surface during spring
and wet periods. These Au Gres soils are mainly sand
and lack the thin bands of loamy sand that characterize
the Chelsea soils. Included in mapping, where the water
table is high, are small areas of the poorly drained Ros-
common and Deford soils.

The vegetation consists partly of a poor stand of white
and red oaks and some grasses. The wettest areas support
swamp hardwoods, tag alder, or willow. Chelsea soils
are in capability unit IVs—4 (5a) and woodland snit-
ability group E. Au Gres soils are in capability unit
IVw=2 (5b) and woodland suitability group F.

Chelsea-Rubicon association, undulating {CHB).—The
nearly level soils in this association occur on outwash
plains and have good natural drainage because of their
nearness to deeply cut stream valleys. More than 70 per-
cent of the association has slopes that are less than 2
percent. Soils on sides of narrow ridges have slopes up
to 12 percent, and soils on sides of valleys that have cut
into the outwash plains are very steep. Chelsea and Rubi-
con soils each makes up about 45 percent of this associa-
tion, and included soils comprise the remaining 10 percent.

Both Chelsea and Rubicon soils are well drained.
Chelsea soils contain thin bands of loamy sand and sandy
loam that are stratified with the sand at a depth below
42 inches. Rubicon soils are developed entirely in sand
to a depth exceeding 66 inches. The finer textured bands
are in over 40 to 60 percent, of the association.

Moderately well drained Croswell soils occur in some
level areas. Somewhat poorly drained Au Gres soils are
included in shallow depressions. Alluvial soils occur in
narrow stream valleys, generally less than 100 feet wide,
where stream bottoms are 10 to 30 feet below the general
level of the outwash plain.
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The vegetation consists of aspen and a large guantity
of second-growth white pine, and a ground cover con-
sisting of brackenfern and blackberries. Chelsea soils are
in capability unit IVs—4 (5a) and woodland suitability
group E. Rubicon soils are in capability unit VIIs-1
(5.3a) and woodland suitability group H.

Chelsea-Rubicon association, rolling (CHC).—This as-
sociation occurs on morainic ridges and knolls in the
northwestern part of Sherman Township. Slopes are
complex because the tops of the ridges and knolls are
undulating to rolling, and the sides are rolling to steep.
Chelsea and Rubicon are the dominant soils in the associ-
ation, each making up about 45 percent. Included areas
malke up the remaining 10 percent.

Chelsea sand is well drained and developed in sand
containing thin bands of loamy sand and sandy loam
below a depth of 42 inches. Rubicon sand is also well
drained and developed in deep sand more than 66 inches
thick. These two soils occur together in an intricate
pattern.

Minor areas of Montcalm and Mancelona soils are
included in this association. Both soils developed in loamy
sand, but the Mancelona soils are underlain by calcareous
sand and gravel at a depth of 18 to 42 inches.

The vegetation consists partly of stands of aspen that
are more dense and vigorous on Chelsea soils than on
Rubicon soils. Numerous white oaks grow on some of the
knolls and ridges. Chelsea soils are in capability unit
VIIs-1 (5a) and woodland suitability group E. Rubicon
soils are in capability unit VIIs-1 (5.3a) and woodland
suitability group .

Cohoctah Series

The Cohoctah series consists of nearly level to depres-
sional, very poorly drained soils that occur on flood plains
of streams and rivers. These soils developed in waterlaid,
stratified loam, silt loam, and heavy sandy loam.

In a typical profile the surface layer is black loam
about 11 inches thick. The subsoil is friable, dark-gray
loam that extends to a depth of about 18 inches and con-
tains a few, distinct, dark yellowish-brown mottles. The
underlying material is friable, grayish-brown loam with
thin layers of fine sandy loam. It has distinct, yellowish-
brown mottles.

Runoft is very slow, and the soil is frequently flooded.
Permeability is moderate. These soils are saturated for
long periods of time. The available moisture capacity is
high. The content of organic matter is very high. Reac-
tion is slightly acid to mildly alkaline. The profile is
calcaveons in some areas.

These soils are used mainly for woodland, wildlife, and
recreation. The present vegetation in many areas is
swamp vegetation, including grasses and sedges, elm,
cedar, willow, and thickets of tag alder. The high water
table and frequent flooding during spring and after pro-
longed rain are severe limitations to the use of these soils.

Typical profile of Cohoctah loam:

Al—0 to 11 inches, black (10YR 2/1) loam; weak, medium,
granular structure; friable; mildly alkaline; abrupt,
smooth boundary.

Bg—11 to 18 inches, dark-gray (10YR 4/1) loam; few, fine,
distinct, dark yellowish-brown (10YR 4/4) mottles;

weak, medium, subangular blocky structure; friable;
mildly alkaline; gradual, wavy boundary.

C—18 to 40 inches, grayish-brown (2.5Y 5/2) loam, and thin
layers of fine sandy loam; common, medium, dis-
tinet, yellowish-brown (10YR 5/8) mottles; massive;
friable; mildly alkaline,

In a few areas a layer of muck 1 inch to 10 inches thick
occurs on the surface. The Al horizon ranges from 10 to 15
inches in thickness and ranges to dark brown in e¢olor. In
some areas there are thin layers of silt loam and fine sandy
loam below a depth of 11 inches. In a few areas thin layers
of sandy loam, sand, and silty clay loam occur below a depth
of 36 inches. The sequence and thickness of different layers
vary greatly within short distances.

Cohoctah soils are more poorly drained and grayer than
Ceresco soils, and they are finer textured than Evart soils.

Cohoctah loam (Co).—This nearly level and depres-
stonal soil oceurs in low-lying, narrow flood plains. It is
separated from other soils by steep, short escarpments
and is inaccessible. The surface layer 1s loam, sandy loam,
or silt loam. A large acreage is limy at or near the sur-
face. The underlying stratified layers are mainly loam
and sandy loam. Narrow areas of well-drained soils, as
well as some gravel spots are included in areas mapped
as this soil.

Becanse of a high water table, moderate permeability,
and level topography, runoff is very slow to ponded. The
organic-matter content 1s very high. As a result of fre-
quent flooding and excessive wetness, this soil is limited
for use as woodland, for wildlife, or for recreation. Capa-
bility unit Vw-3 (I.-2c) ; woodland suitability group O.

Croswell Series

The Croswell series consists of nearly level to undu-
lating or gently sloping, moderately well drained soils
that occur on outwash plains and lake plains. These soils
developed in deep, medium to coarse sands.

In a typical profile the surface layer is very dark
grayish-brown sand about 2 inches thick. The subsurface
layer, about 6 inches thick, is loose, grayish-brown sand.
The subsoil is reddish-brown to dark-brown sand that
extends to a depth of about 25 inches. It is very friable
in the upper part and loose in the lower part. The under-
lying material is loose, brown sand and contains reddish-
yellow mottles.

Runoff is slow to very slow. Permeability is very rapid.
The available moisture capacity and the organic-matter
content are low. The lower part of these soils is saturated
for extended periods, mainly in the spring. Once the water
table lowers, these soils dry out quickly. Reaction ranges
from strongly acid to slightly acid in the surface layer
and subsoil.

Most of the acreage is second-growth woodland. Some
of it has been farmed in the past, but is now idle or
planted with pines. The droughtiness and low fertility of
Croswell soils limit their use for cropland. During
spring the water table is within 2 to 3 feet of the surface,
but it recedes quickly as summer arrives. The available
water in the soils is rarely adequate for good crop growth.

Typical profile of Croswell sand, 0 to 6 percent slopes:

Al—O0 to 2 inches, very dark grayish-brown (10YR 8/2)
sand; weak, fine, granular structure; very friable;
strongly acid; abrupt, wavy boundary.

A2—2 to 8 inches, grayish-brown (10YR 5/2) sand; single
grain; loose; strongly acid; abrupt, wavy boundary.
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B2lir—8 to 11 inches, reddish-brown (5YR 5/4) sand; very
weak, medium, subangular blocky structure; very
friable; medium acid; gradual, wavy boundary.

B22ir—11 to 25 inches, dark-brown (7.5YR 4/4) sand; single
grain; loose; medium acid; gradual, wavy boundary.

C—23 to 60 inches, brown (10YR 5/3) sand; many, coarse,
prominent, reddish-yellow (5YR 4/6) mottles; single
grain; loose; medium acid.

The Ap horizon ranges to dark grayish-brown sand in
cultivated areas. Over a small acreage of these soils stones
occur on the surface. The A2 horizon is absent in many culti-
vated areas. Depth to the C horizon ranges from 18 to 40
inches.

Croswell soils are slightly wetter than Rubicon soils. They
are better drained and less mottled than Au Gres soils.

Croswell sand, 0 to 6 percent slopes {CrB).—Thisnearly
level to gently sloping soil is on outwash plains. Sand
is dominant throughout the soil profile. The areas of this
soil having slopes of 4 to 6 percent are slightly better
drained than those having slopes of 0 to 2 percent. In-
cluded in mapping are small areas of somewhat poorly
drained Au Gres soils and well-drained Rubicon soils.
Also included are small areas with a loamy sand surface
layer. Some included areas contain strongly cemented
spots that occur in layers between depths of 8 and 25
inches.

Some areas of this soil are cultivated and, in these
areas, soil blowing is a hazard. Most areas are wood-
land. Capability unit IVs—4 (5a); woodland suitability
group E.

Croswell stony sand, 0 to 6 percent slopes (CsB).—This
soil is nearly level to gently sloping. In the upper 30
inches and on the surface, 30 to 100 feet apart, are rounded
stones that are of sufficient size and quantity to hinder
cultivation. Stones must be removed before this soil can
be cultivated without difficulty.

Most of this soil has been cleared, but it is idle or in
pasture. If cultivated, this soil has a moderate hazard
of soil blowing and stoniness. Capability unit IVs—4
(5a) ; woodland suitability group E.

Croswell-Au Gres association (CT).—This association
consists of nearly level soils that occur on outwash plains
comprised of sand to a depth of more than 66 inches.
The association lies in extensive areas scattered through-
out the eastern part of the county. In at least 80 percent
of the areas, slopes are less than 2 percent. They exceed
2 percent only on sides of small ridges and along natural
drainageways. Considerable microrelief is evident in
some areas in the form of hummocks caused by wind-
throw of trees. Croswell and Au Gres soils are dominant
in this association, each making up about 40 percent.
Included soils make up about 20 percent.

Moderately well drained Croswell soils and somewhat
poorly drained Au Gres soils both developed in sand
deposits more than 66 inches thick. Although it is diffi-
cult to distinguish between high and low areas within
this association, Croswell soils occur in the higher and
Au Gres soils in the lower places. The proportion of these
solls varies within areas of the association, but at least
30 percent of each is present in all areas.

Some areas of this association include up to 30 percent
of well-drained Rubicon soils in higher places. Other
areas include up to 20 percent of poorly drained and very
poorly drained Roscommon soils in closed depressions
and along minor natural drainageways. In a few areas

thin layers of silt or fine sand occur below a depth of
42 inches.

The vegetation consists partly of a sparse cover of
aspen, white birch, and red maple, and a ground cover
of brackenfern and blackberries. Swamp hardwoods,
willow and tag alder, are in the low-lying, poorly drained
areas. Reaction throughout the profile ranges from
slightly acid to mildly alkaline. Croswell soils are in
capability unit IVs-4 (5a) and woodland suitability
group E. Au Gres soils are in capability unit 1Vw-2
(5b) and woodland suitability group F.

Croswell-Au Gres-Kinross association (CU).—In this
low-lying association are areas of sand dunes that are
separated by level or nearly level areas where the water
table is periodically high. The association is moderately
extensive in the county and occupies areas scattered
throughout the eastern part. About 25 percent of the
acreage consists of dunes 4 to 8 feet high. The tops of
these dunes are slightly rounded, and the sides have
slopes of 2 to 8 percent. Intervening areas are nearly
level; their slopes are less than 2 percent. Croswell soils
make up about 45 percent of the association, Au Gres
soils about 35 percent, and Kinross soils about 20 percent.

Moderately well drained Croswell soils developed in
mote than 66 inches of sand, and they occur on the dunes.
Somewhat poorly drained Au Gres soils also developed
in more than 66 mches of sand, but they are in the level
or nearly level areas between the dunes. Poorly drained,
very acid Kinross soils developed in sand deposits more
than 42 inches thick. These soils lie in the lowest areas
between the dunes.

Well-drained Rubicon or Grayling soils, both of which
developed in more than 66 inches of sand, occur on
steeper sides of the dunes. Small areas of these soils were
included in mapping.

The vegetation on the dunes consists of aspen and a
ground cover of sweet fern and grass. Ground cover in
the low areas is brackenfern and leatherleaf. Moss grows
in the lowest areas. Natural groves of jack pine are also
in areas of low and intermediate drainage. Croswell soils
are in capability unit IVs—4 (5a) and woodland suitabil-
1ty gronp E. Au Gres soils are in capability unit ITVw-2
(5b) and woodland suitability group F. Kinross soils are
in capability unit ITTw-11 (5¢) and woodland suitability
group Q.

Croswell-Au Gres-Roscommon association (CW).—
In this nearly level association are low-lying outwash
plains where sand deposits are more than 66 inches
thick. The topography is complex, consisting of low
knolls and ridges separated by shallow depressions and
natural drainageways. The association is quite extensive
in the eastern part of the county. Slopes are less than
2 percent in 70 to 90 percent of the acreage, and range
from 2 to 6 percent on the sides of low ridges and shallow
natural drainageways. The proportion of the individual
soils varies from one area of the association to another,
but Croswell and Au Gres soils generally make up 30 to
50 percent and. Roscommon about 20 to 30 percent.

Moderately well drained Croswell soils are in the high-
est positions, and the somewhat poorly drained Au Gres
soils are in intermediate positions. Both of these soils
developed in sand more than 66 inches thick. Poorly
drained to very poorly drained Roscommon soils, de-



22 SOIL SURVEY

veloped in at Jeast 42 inches of sand, are in the lowest
positions,

Well-drained Rubicon soils are included in some of the
higher knolls and ridges. Sand is dominant throughout
the profile, but included in a few aveas ave thin bands of
sandy loam or silt below a depth of 42 inches.

The vegetation in the highest places consists of aspen
and a nround cover of fern. Lower lying places contain
willow and thickets of tag alder. During spring and win-
ter the low areas between ridges are Tlooded. Reaction
throughout the profile is shtrhtly acid to moderately acid.
Croswell soils arve in capability unit IVs—4 (5a) and
woodland suitability group K. Au Gres soils are in
capability unit IVw-2 (5b) and woodland suitability
group F. Roscommon soils are in capability unit I1Tw-11
(5¢) and woodland suitability group Q.

Deford Series

Soils of the Deford series are poorly drained or very
poorly drained, are nearly level to depressional, and oceur
on lake plains and outwash plains. They developed in
alternate layers of fine sand and loamy fine sand. In
Gladwin County the Deford soils were mapped only
m the Roscommon-Deford and the Wainola-Deford
associations.

In a typical profile the surface layer is black fine sand
about 4 inches thick. Below the surface layer is stratified
material consisting of layers of loose fine sand and loamy
fine sand. The upper part of this underlying material is
mainly gray and contains distinct, strong-brown mottles.
The lower part is pale brown, contains yellowish-brown
mottles, and is high in content of lime.

Runoff is very slow, and many areas are ponded, espe-
cially in spring and after prolonged rain. The water table
is high in spring, but once the ground water is lowered
by artificial dr almage, per meablhfy is rapid. The avail-
able moisture capacity is low. The surface layer is nor-
mally high in organic-matter content and is in good tilth.
Reaction of the upper 2 feet ranges from s]whﬂy acid
to mildly alkaline.

Only a small acreage of these soils is in this county,
but where it occurs it is used as woodland and as habitat
for wildlife. Just a few areas have been cleared and
artificially drained for crops. The naturally hmh water
table, which is within 12 inches of the surface during
spring, restricts development and downward growth of
roots. If artificially drained, the Deford soils tend to be
somewhat droughty but are easy to work and respond
to good management.

’lyplc‘ll pmﬁ]e of a Deford fine sand:

Al—O0 to 4 inches, black (10YR 2/1) fine sand; weak, fine,
granular structure; very friable; slightly acid; clear,
wavy boundary.

C1—4 to 18 inches, light-gray (10YR 7/2) fine sand; single
grain; loose; slightly acid; gradual, wavy boundary.

C2g—18 to 28 inches, gray (10YR 6/1) fine sand and loamy
fine sand; common, medium, distinct, strong-brown
(7.5YR 5/6) mottles; single grain; loose; neutral;
abrupt, wavy boundary.

(C3—28 to 48 inches, pale-brown (10YR 6/3) fine sand; com-

mon, coarse, distinct, yellowish-brown (10YR 5/6)
mottles; single grain; loose; calcarcous.

In the lowest areas a 2- to 12-inch layer of muck occurs
on the surface. The A horizon ranges from 2 to 6 inches in

thickness, and its color ranges to very dark brown. A few
areas have thin layers of loamy sand and fine sandy loam
below the surface.

Deford soils have a coarser textured profile than the Bruce
soils. Deford soils have finer sands than either the Roscom-
mon or the Kinross soils.

Edwards Series

The Edwards series consists of very poorly drained
organic soils that are nearly level and depressional and
oceur in morainic areas. These soils developed in organic
materials, 12 to 42 inches thick, over marl.

In a typical profile the surface layer is black muck
about 8 inches thick. The next layer 1s also black muck
and is about 16 inches thick. White marl, high in content
of lime, underlies the organic material at a depth of
about 24 inches. All of the layers ave friable.

Runoft is very slow to ponded. Permeability in the marl
layer is very slow, keeping the upper layers saturated.
The available moisture capacity is very high. The organic
material consists of mixed woody, grassy, and sedge mate-
rials. These soils are generally low in plant nutr ients,
especially many of the micronutrients. Reaction of the
organic material ranges from neutral to mildly allkaline.

Most, of the acreage of these soils remains in woodland
or pasture. These soils ave difficnlt to farm because of a
high water table and low fertility. The very slow perme-
ability of the marl substratum hinders the downward
movement of water and keeps the upper part of the soil

saturated. Unless Itdwards soils arve artificially drained,
their water table is within 12 inches of the surface, but
drainage is difficult to obtain because of the marl and
also because outlets are lacking in many areas. These
soils settle readily. Soil b]owmn and frost are major
hazards.

Typical profile of Edwards muck:

1—0 to 8 inches, black (10YR 2/1) muck; moderate, medinm,
granular structure; friable; mildly alkaline; grad-
ual, wavy boundary.

24 inches, black (10YR 2/1)
subangular, blocky structure;
line: abrupt, smooth boundary.

1TC—24 to 50 inches, white (10YR 8/1) marl; massive; fri-
able; caleareous.

—8 to muck; weak, coarse,

friable; mildly alka-

The uppermost layer ranges to very dark brown,
areas the second layer is peaty muck.

Edwards soils have a marl substratum, which is lacking
in Linwood soils, Bdwards soils have thinner organic layers
than either Carbondale or Houghton soils.

Edwards muck (Ed).—This soil is nearly level. The black
surface layer is muck, and muck is dominant in the
organic part of the profile. Generally, the combined thick-
ness of organic layers is 20 to 30 inches. Included in
mapping are spots where the organic layers range from
12 to 42 inches. Also included are some areas where alter-
nate layers of marl and muck are in the lower part of
the profile.

Most of this soil is woodland or in pasture. Some areas
have been cleared and successfully seeded to improve
pasture, especially along the lake plain margin where
natural drainage is slightly better. For the most part,
Edwards muck is very poorly drained and crops are
susceptible to unseasonal frost. Because of excessive wet-
ness, poor surface drainage, and the hazards of frost

Tn some
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and soil blowing, this soil has severe limitations that
affect its use for crops. Capability unit Vwe-1 (M/Me) ;
woodland suitability group J. '

Epoufette Series

The Epoufette series consists of nearly level ov depres-
sional, poorly drained or very poorly drained sandy soils
that occur on lake plains and outwash plains. These soils
developed in loamy sand, sandy loam, and gravelly loamy
sand, 18 to 42 inches thick, that overlie limy stratified
gravel and coarse sand.

In a typical profile the surface layer is black sandy
loam about 9 inches thick. The subsoil consists of two
parts. The upper part is very friable, mottled, gray
loamy sand about 6 inches thick. The lower part of the
subsoil is friable, grayish-brown gravelly sandy loam
about 11 inches thick that contains distinet, yellowish-
brown mottles. Light brownish-gray, stratified gravel
and medium and coarse sand occur at a depth of about
26 inches. This material is loose and high in content
of lime.

Runoft is slow to very slow. Permeability is moderately
rapid to very rapid in the absence of a high water table.
The available moisture capacity is moderate. The content
of organic matter is medium to high. Reaction is neutral
to mildly alkaline in the surface layer and subsoil. These
soils are wet for extended periods of time.

Most, of the acreage of Epoufette soils is pastured or
wooded, but a few areas are cropped. Some of the cleared
areas are now idle and covered with grass, willows, or
tag alder. Wetness is the main limitation that restricts
use of these soils for crops. The water table is usually
within 12 inches of the surface in spring and other wet
periods, and the saturated soil hinders the downward
growth of plant roots. Undrained areas are normally too
wet for optimum growth of crops.

Typical profile of Eponfette sandy loam :

Al—O0 to 9 inches, black (10YR 2/1) sandy loam; weak,
medium, granular structure; very friable; neutral;
abrupt, smooth boundary.

B21g—9 to 15 inches, gray (10YR 5/1) loamy sand; few,
medium, distinct, yellowish-brown (10YR 5/6) mot-
tles; very weak, fine, subangular blocky structure;
very friable; neutral; clear, wavy boundary.

B22g—15 to 26 inches, grayish-brown (10YR 5/2), gravelly
light sandy loam; common, medium, distinct,
vellowish-brown (10YR 5/4) mottles; weak, medium,
subangular blocky structure; friable, sticky; mildly
alkaline; abrupt, wavy boundary.

TTC—26 to 48 inches, light brownish-gray (10YR 6/2), strati-

fied fine gravel and medium and coarse sand; single
grain; loosc; caleareous.

The color of the Al horizon ranges to very dark brown and
the thickness ranges from 6 to 10 inches. Stones are on the
surface in a few small areas. The texture of the B horizon
ranges Lo gravelly loamy sand or light gravelly clay loam.
A considerable amount of gravel is in the subsoil in many
areas,

Epoufette sandy loam (Ep).—This ncarly level to de-
pressional sandy Joam occurs on outwash plains. In places
the surface layer is dark-colored mucky sandy loam.
Included in mapping are small areas of Brevort loamy
sand that has a finer textured substratum within 42 inches
of the surface. Also included are small areas of somewhat

poorly drained Gladwin loamy sand, which occurs in
small rises and narrow ridges.

Most of the acreage of this soil is woodland, pasture,
or cropland. Some cleared areas of large extent are idle
and covered with grass or thickets of willow and tag
alder. This soil has a limitation of excessive wetness
and occurs in areas that are susceptible to unseasonal
frost. Capability unit ITIw-6 (4¢) ; woodland suitability
group W,

Epoufette-Tawas association (ET).—This association
occurs in outwash channels that are more than 200 feet
wide and as much as 214 miles long. These channels are
4 to 10 feet lower than the surrounding outwash plains.
This association is in streaks running northwest to south-
east in Butman and Clement Townships and, to a lesser
extent, in Secord and Bourret Townships. Streams flow
throngh parts of the channels. Epoufette soils make up
about 50 percent of the association, Tawas soils about
40 percent, and included soils about 10 percent.

LEpoufette soils developed in stratified sand and gravel.
In some areas their surface layer is mucky loamy sand.
Tawas soils consist of 12 to 42 inches of muck that over-
lies the same kind of sandy and gravelly outwash in
which Epoufette soils developed. Both of these soils are
limy at or near the surface.

Minor inclusions of Brevort and Roscommon soils are
present in this association, as well as small areas of deep
organic soils. In Sherman Township these organic soils
are dominantly deeper than 42 inches.

The vegetation consists of tag alder, willow, white-
cedar, and smaller amounts of elm and ash. Drainage is
poor to very poor, and the water table is high. Epoufette
soils are in capability unit ITIw—6 (4c) and woodland
suitability group W. Tawas soils are in capability unit
Viwe-1 (M/4c) and woodland suitability group J.

Evart Series

The Evart series consists of nearly level or depres-
sional, poorly drained soils that occur on flood plains of
rivers. These soils developed in sand and loamy sand
material.

In a typical profile the surface layer is black loamy
sand about 12 inches thick. The underlying material 1s
loose, dark grayish-brown sand containing gray mottles.

Runoff is slow. Permeability is rapid, and the available
moisture capacity is low. Reaction is slightly acid to
neutral. The content of organic matter is medium.

Most areas of Evart soils are idle, in brush, or wood-
land. Many of the individnal areas of these soils are too
small in size to be farmed efficiently. These soils have a
high water table at or near the surface in spring, and
this limits the development of plant roots and restricts
the growth of crops. In addition, Evart soils are flooded
for short periods of time during spring and after pro-
longed rainfall. The duration and frequency of flooding
are variable. Because of the flooding hazard, these soils
are rarely used as cropland.

Typical profile of Evart loamy sand:

A1—O0 to 12 inches, black (10YR 2/1) loamy sand; very weak,

fine, granular structure; very friable; slightly acid;
abrupt, wavy boundary.
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C—12 to 48 inches, dark grayish-brown (10YR 4/2) sand;
common, medinm, distinet, gray (10YR 5/1) mottles;
single grain; loose; neutral.

The A horizon ranges from 10 to 20 inches in thickness,
and its color ranges to very dark grayish brown or very dark
brown. The texture of the C horizon is loamy sand in a few
‘11%’;156 Tvart soils are more poorly drained than Winterfield
soils. They have a coarser textured profile than Cohoctah
soils.

Evart loamy sand (Ev).—This nearly level and depres-
sional soil is on low, narrow flood plains along rivers and
streams. It occupies only a small acreage in the county.
Included with this soil in mapping are a few areas where
the surface layer is sand or muck. Also included are some
areas where thin layers of finer textured material occur
and other areas where the soil is gravelly.

Evart loamy sand is wet and is flooded frequently. It
is used mainly as woodland, for wildlife, and for recrea-
tion. Capability unit Vw-3 (L—c) ; woodland suitability
group O . ]

Evart-Winterfield association (EW).—The soil in this
association are on bottom land along the major streams
in the county and ave subject, to periodic flooding in most
areas. The largest aveas of the association are along the
Molasses River, the Little Molasses River, and their
tributaries. The alluvial lands along the Tittabawassee
River have largely been flooded by backwaters from the
several dams on that river. Texture of the soils 1s ex-
tremely variable, vertically and horizontally, because the
material was deposited by stream flooding. The domi-
nant texture is moderately coarse to coarse. Iivart soils
make up about 60 percent of this association; Winterfield
soils about 30 percent; and included soils about 10
percent.

Most soils of this association are poorly drained, but
somewhat poorTy drained soils are in many knolls and
hummocks. Included in mapping are small areas 1n
white-cedar swamps along sides of valleys of the Molas-
ses River where the surface layer is 12 to 18 inches of
muck and is underlain by sand.

The vegetation is dominantly brush and lowland hard-
woods. There is white-cedar in areas where the surface
layer is muck to a depth of more than 12 inches. Evart
soils are in capability unit Vw-3 (L—4c) and woodland
suitability group O. Winterfield soils are in capability
unit Vw=3 (L~4c¢) and woodland suitability group O.

Gladwin Series

The Gladwin series consists of nearly level to undulat-
ing or gently sloping, somewhat poorly drained, sandy
and gravelly soils that occur on outwash plains and lake
plains. These soils developed in loamy sand, gravelly
loamy sand, and sand that overlie calcareous, stratified
coarse sand and gravel.

In a typical profile the surface layer is very dark
grayish-brown loamy sand about 8 inches thick. The sub-
surface layer is grayish-brown sand about 5 inches thick.
The subsoil consists of two parts. The upper part is very
friable, mottled, dark-brown sand about 5 inches thick.
The lower part is friable, mottled, dark yellowish-brown
gravelly sandy loam about 10 inches thick. The material
below the subsoil is brown, stratified, medinm and coarse

sand and gravel that contain brownish-yellow mottles.

This material is loose and limy.

Runoft is very slow or slow. Permeability is moderately
rapid in the upper part of the profile and very rapid in
the sandy and gravelly substratum. These soils are satu-
rated for a significant period of time, especially during
the spring. Available moisture capacity is moderate. The
organic-matter content is medium to low. Reaction is
medium acid to mildly alkaline in the surface and sub-
surface layers and the subsoil.

Many areas of these soils are used for crops and pas-
ture. Undrained areas are still wooded or are idle. The
major limitation affecting the use of these soils is ex-
cessive wetness. These soils dry out slowly in the spring,
and planting operations are delayed. As summer pro-
gresses, the water table recedes and the soils are better
suited to plants.

Typical profile of a Gladwin loamy sand :

Ap—O0 to 8 inches, very dark grayish-brown (10YR 3/2)
loamy sand; weak, fine, granular structure; very
friable; neutral; abrupt, smooth houndary.

A2—S8 to 13 inches, grayish-brown (10YR £/2) sand; single
grain; loose; neutral; clear, wavy boundary.

Bir—13 to 18 inches, dark-brown (7.5YR 4/4) sand; few,

fine, distinct, yellowish-hrown (10YR 5/8) mottles;

very weak, medium, subangular blocky structure;
very friable; neutral; clear, wavy boundary.

to 28 inches, dark yellowish-brown (10YR 4/4)

gravelly, light sandy loam; common, medium, dis-

tinct, gray (10YR 6/1) mottles; weak, medinm, sub-
angular blocky structure; friable, sticky; mildly
alkaline; abrupt, wavy boundary.

IIC—28 to 48 inches, brown (10YR 5/3), stratified, medium
and coarse sand and gravel; common, medium, dis-
tinet, brownish-yellow (10YR 6/6G) mottles; single
grain; loose; calcareous.
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Undisturbed areas have a very dark grayish-brown Al
horizon that ranges from 1 to 3 inches in thickness. The Ap
horizon ranges to very dark gray in color and from 6 to 10
inches in thickness. The color of the A2 horizon is gray in
some areas., Stones occur on the surface and throughout the
profile in a few areas. The combined thickness of the A and
B horizons ranges from 24 to about 40 inches. In places
where the substratum is loamy, this material is clay loam
or silty clay loam and occurs at a depth ranging from 42 to
about 66 inches. The texture of the B’t horizon ranges to
heavy gravelly loamy sand. A thin gray layer 1 to 6 inches
thick occurs between the Bir and B’t horizons in many areas.

Gladwin soils have coarser sands and more gravel in the
subsoil than Brimley soils. They are finer textured than
Au Gres soils. Gladwin soils developed in similar material
as Epoufette soils, but they are better drained and not so
gray as those soils.

Gladwin loamy sand, 0 to 2 percent slopes (GhA).—The
surface layer of this soil is loamy sand, but included in
mapping are minor spots where the surface layer is sandy
loam or sand. Also included, in broad areas mapped as
this Gladwin soil, are small areas of poorly drained soils.
In some of these small areas, a finer textured layer is
within 66 inches of the surface. Gladwin loamy sand,
loamy substratum, 0 to 2 percent slopes, and an Epou-
fette soil that has a loamy sand surface layer occur in
these included areas.

Undrained areas of this Gladwin soil are wooded or in
pasture. In undrained areas the water table is occasion-
ally at a depth of less than 3 feet. In these areas exces-
sive moisture is a limitation in spring and fall. During
dry summers, however, the water table falls rapidly and
growth of crops is slowed because moisture is inadequate.
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Areas of this soil that are artificially drained are used
for hay and grain crops. The thickness of clean sandy
and gravelly material seldom exceeds 8 to 10 feet, and
therefore this soil rarvely yields large deposits of gravel
that can be used commercially. Capability unit IITw-5
(4b) ; woodland suitability group F.

Gladwin loamy sand, loamy substratum, 0 to 2 per-
cent slopes (GIA).—This nearly level soil is in broad areas
on the lake plain in the southwestern part of the county.
In some areas the surface is very rongh because of many
pockets and cradle knolls. Included in mapping are a few
areas where the surface layer is sand. Also included are
small areas of poorly drained Brevort or Epoufette soils,
which occur in small, wet depressions that dry out slowly
in the spring and after rain. This wetness delays plant-
ing and tillage operations. Also included is a moderately
well drained Mancelona soil that has a loamy substratum
and occurs in some of the higher positions. Tosco and
Gladwin soils are included in small areas where the depth
of sandy and gravelly material is either less than 42
inches or greater than 66 inches. Also included are areas
of very short slopes of 3 or 4 percent and oceasional spots
that are slightly evoded by wind.

Artificially drained areas are used for producing hay
and grain. Undrained aveas arve primarily pasture or
woodland. Capability unit IITw-5 (4b); woodland suit-
ability group F.

Gladwin-Epoufette association (GE).—The nearly level
soils in this association occur on outwash-covered lake
plains. The association is not extensive and is in scattered
areas in Secord, Clement, and Bourret Townships. The
undulating topography of this association consists of a
series of low ridges that are about 100 to 300 feet wide
and are separated by shallow troughs approximately the
same width. Difference in elevation between tops of the
ridges and bottoms of the troughs is seldom more than
2 to 3 feet. Slopes are less than 2 percent in most areas
but are up to 6 percent along the sides of some of the
ridges. Gladwin soils make up about 50 percent of this
association; Epoufette soils about 40 percent; and in-
cluded soils abont 10 percent.

Somewhat poorly drained Gladwin soils are on the
ridgetops. They developed in sand and gravel underlain
at a depth of 42 to 66 inches by firm clay loam or silty
clay loam,

Poorly drained and very poorly drained Epoufette
soils are in the low troughs between ridges. They devel-
oped in sand and gravel deposits that are at least 42
inches thick.

Included in mapping are small areas in which there is
a firm clay loam to silty clay loam substratum between
depths of 42 and 66 inches. Minor areas of Croswell and
Tosco soils are included on ridges, and Brevort and
Markey soils are included in troughs.

The vegetation consists of aspen and a ground cover of
brackenfern on the ridges, and willow and tag alder in
the troughs. Some areas have been farmed in the past,
and some of these are still used for crops. Gravel in the
profile varies but is more prevalent in Epoufette soils
than in Gladwin soils. The gravel has little commercial
value because it is poorly sorted and mixed with fines.
Gladwin soils are in capability unit IIIw-5 (4b) and
woodland suitability group F. Epoufette soils are in

capability unit IITw-6 (4c) and woodland suitability
group W,

‘Gladwin-Epoufette-Croswell association, undulating
{GPB).—The nearly level soils in this association are on
outwash plains where the water table 1s seasonally high.
The soil material consists of alternate layers ot sand and
gravel. The association is quite extensive in a belt two to
three miles wide on either side of the Tittabawassee River
north of State IHighway 61. Slopes are less than 6 per-
cent in most areas of the association. The individual
ridges and low areas range from 100 to 300 feet in width
and cannot be separated at the scale used in mapping.
Dominant soils are Gladwin and Epoufette, each of
which makes up nearly 85 percent of the total acreage.
Croswell soils make up almost 30 percent of the acreage.

Somewhat poorly drained Gladwin soils and poorly
drained to very poorly drained Epoufette soils both
developed in sand or loamy sand that overlies a mixture
of sand or gravel at a depth of less than 42 inclies. The
Gladwin soils are on the sides and tops of low ridges,
and the Epoufette soils are in the low areas between these
ridges. The proportion of Gladwin and Epoufette soils
varies from one area to another, but at least 80 percent
of each soil occurs throughout the association. Some of.
the higher ridgetops contain moderately well drained
Croswell soils. In the moderately well drained areas the
depth to gravel is generally greater than in the somewhat
poorly and poorly drained areas. Up to 15 inches of muck
overlies sand and gravel in some of the natural drainage-
ways. Minor inclusions of Tosco and Brevort soils occur
where a finer textured substratum is at a depth of 18 to
42 inches.

The vegetation consists of aspen, white birch, and red
maple on the Gladwin soils and is tag alder and willow
in the lowest places between ridges. Gravel in this associa-
tion is normally poorly sorted and mixed with finer tex-
tured matervials. Its commercial value is limited. Gladwin
soils are in capability unit ITTw-5 (4b) and woodland
suitability group F. Ipoufette soils are in capability unit
ITIw-6 (4c) and woodland suitability group W. Croswell
soils are in capability unit IVs—4 (5a) and woodland
suitability group E.

Grayling Series

Soils of the Grayling series are nearly level to gently
sloping, well-drained sands that occur on lake plains and
outwash plains. These soils developed in deep deposits of
medium and coarse sands.

In a typical profile the surface layer is very dark gray
sand about 2 inches thick. The subsurface layer is
grayish-brown sand about 2 inches thick. Both of these
layers are strongly acid. The subsoil is loose, yellowish-
brown sand about 16 inches thick. Underlying material
is Toose, pale-brown sand.

Runoft is slow, permeability is rapid, and the available
moisture capacity is low. These soils have a Tow content
of organic matter and a low level of fertility. Reaction
is strongly acid in the surface and subsurface layers and
is medium acid below.

Most of the acreage is used for woodland or wildlife.
Trees are generally of poor quality and are poorly devel-
oped. Grayling soils are among the most droughty soils
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in the county. Their moisture content is generally inade-

quate for good crop growth, and during dry periods of

midsummer most crops show signs of moisture deficiency.
Typical profile of a Grayling sand:

Al1—0 to 2 inches, very dark gray (10YR 3/1) sand; very
weak, fine, granular structure; very friable; strongly
acid; abrupt, smooth boundary.

A2-—2 to 4 inches, grayish-brown (10YR 5/2) sand; single
grain; loose; strongly acid; abrupt, irregular bound-
ary.

Bir—4 to 20 inches, yellowish-brown (10YR 5/4) sand; single
grain; loose; medium acid; gradual, wavy boundary.

C—20 to 48 inches, pale-brown (10YR 6/3) sand; single
grain; loose; medium acid.

The Al horizon ranges from 1 to 3 inches in thickness,
and. its color ranges to very dark grayish brown., The A2
horizon is absent in about 50 percent of the areas mapped
as Grayling soils. The B horizon ranges to dark yellowish
brown or brownish yellow in color.

Grayling soils developed in coarser sands than Roussean
soils and have a lighter colored B horizon than either Rubi-
con or Rousseau soils. Grayling soils are better drained than
Croswell or Au Gres soils.

Grayling sand, 0 to 6 percent slopes (GrB).—This soil
is nearly level to gently sloping. The surface layer is sand,
and medium sand is dominant throughout the soil profile.
The upper part of the layers between a depth of 4 to 20
inches is reddish brown to brown. Included in mapping
are some areas where gravel occurs below a depth of
40 inches.

Most of this soil has a ground cover of grasses and
sweet fern. In a few areas there are stands of stunted red
and white oaks, aspen, and jack pine. If the soil is burned
over or cultivated, soil blowing is a moderate hazard.
Capability unit VIIs-1 (5.7a); woodland sunitability
group N.

Grayling association, undulating (GSB).—The nearly
level to gently sloping soils in this association are on
sandy outwash plains. These soils were modified by wind
that formed a series of low sand dunes and intervening
low areas. The dunes are 4 to 8 feet high and have slopes
ranging from 4 to 6 percent. The dunes and low areas
are quite narrow, and the slope pattern is complex. The
area is dominantly well drained to moderately well
drained. Well-drained Grayling soils that developed in
more than 66 inches of sand and show little development
of a profile make up 75 percent of the association. In-

chnded in this association in some low-lying places are.

minor areas of moderately well drained Croswell soils
and somewhat poorly drained Au Gres soils. Also in-
cluded are a few dunes having slopes up to 12 percent.
This soil association is of moderate extent, and the
largest arveas are in Sheridan and Grim Townships.

Vegetation consists partly of aspen, scrub oak, and a
ground cover of sweet fern and grass. Brackenfern and
small patches of tag alder occur in the lowest lying arcas.
Groves of jack pine are in the intermediately drained
positions. Capability unit VIIs-1 (5.7a); woodland suit-
ability group N.

Grayling association, rolling (GSC).—The moderately
sloping to strongly sloping soils in this association are on
sand cdunes that are more than 200 feet wide and more
than a quarter of a mile long. The slope pattern on the
sides and top of the dunes is complex, and individual
slopes are short. Slopes exceed 6 percent on about 80

percent of the acreage and exceed 12 percent on approxi-
mately 30 to 40 percent. About 95 percent of this asso-
ciation is well-drained Grayling soils that developed in
sand deposits more than 66 inches thick, The only in-
clusions are minor areas of moderately well drained
Croswell soils at the base of some of the slopes.

Part of the vegetation on the dunes is a sparse cover-
ing of aspen, and the ground cover is composed of sweet
fern and grass. A few areas are now subject to active
erosion. The total acreage of this association is small, but
the individual dunes are striking features in the land-
scape. Capability unit VIIs-1 (5.7a); woodland suit-
ability group N.

Grayling-Croswell-Au Gres association (GU).—This
association consists of stabilized sand dunes, as well as
wet arveas that are too small to be mapped separately.
This association is extensive along the east county line in
Sheridan and Grim Townships. The dunes make up 20
to 40 percent of the association; they are less than 200
feet wide, are generally less than one-fourth mile in
length, and are shaped ltke a horseshoe. The height of
the dunes ranges from 8 to 20 feet, and side slopes of the
dunes normally range from 6 to 18 percent, but there are
numerous small slopes outside this range. Grayling soils
make up about 50 to 70 percent of the association, and
Croswell soils about 20 to 30 percent. Au Gres, Kinross,
and Saugatuck soils make up the rest.

The dominant soils on the dunes are Grayling soils
that developed in sand more than 66 inches thick. These
Grayling soils show little horizon development.

The level areas at the base of the dunes are moderately
well drained Croswell soils that also developed in more
than 66 inches of sand. The Croswell soils have slightly
more horizon development than the Grayling soils. There
are mottles in the lower part of the profile. The areas of
Croswell soils have slopes of 1 to 6 percent.

The low areas between the dunes are occupied by the
An Gres, Kinross, and Saugatuck soils, all of which de-
veloped in deep sand. These wet areas are very acid and
have slopes of less than 2 percent. The Au Gres soils are
somewhat poorly drained, the Sangatuck soils are some-
what poorly drained to poorly drained, and the Kinross
soils are poorly drained.

The vegetation on the dunes partly consists of a sparse
stand of aspen and a ground cover of sweet fern and
grass. Numerous open areas have only grass and a few
active blowouts. The Croswell soils support a moderately
good stand of aspen. In wet areas the vegetation consists
mainly of leatherleaf, blueberries, and moss. Scattered
throughout the lower areas are dense groves of jack pine,
a tree that is making poor growth at present. Grayling
soils ave in capability unit VIIs-1 (5.7a) and woodland
suitability group N. Croswell soils are in capability unit
TVs—4 (5a) and woodland suitability group E. Au Gres
soils are in capability unit IVw-2 (5b) and woodland
suitability group F.

Hettinger Series

The Hettinger series is made up of poorly drained or
very poorly drained, nearly level or depressional soils
that lie on lake plains, These soils developed in stratified
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silty clay loam and clay loam that contain layers of silt
and clay.

In a typical profile the surface layer is black loam
about 8 inches thick. The upper part of the subsoil is
firm, dark grayish-brown silty clay loam. In the lower
part the subsoll is gray, stratified silty clay loam and
silt Joam that contain layers of clay loam and light clay.
The subsoil extends to a depth of about 18 inches. The
underlying material is firm, mottled, grayish-brown,
stratified silty clay loam and silt loam in which there are
thin layers of light clay and clay loam. This material is
high in content of lime.

Runoff is very slow to ponded. Permeability is mod-
erately slow, and the available moisture capacity is high.
These soils have a high water table and are excessively
wet during part of the year. The organic-matter content
1s high. Reaction is slightly acid to neutral in the surface
layer and is neutral to mildly alkaline in the subsoil.

Abont half the acreage of Hettinger soils is used as
cropland or for pasture. Undrained areas remain wooded
or are idle. Iixcess wetness is the major limitation that
affects use of these soils for crops, and artificial drainage
13 generally required to obtain optimum crop growth.
The water table is at or near the surface in spring and
hinders planting and growth of crops.

Typical profile of Flettinger Joam:

Al—0 to 8 inches, black (10YR 2/1) loam; moderate, medi-
um, granular structure; friable; ncutral; clear,
wavy boundary.

B21g—S8 to 14 inches, dark grayish-brown (10YR 4/2) silty
clay loam; moderate, fine, subangular blocky struc-
ture; firm; mildly alkaline; clear, wavy boundary.

B22g—14 to 18 inches, gray (10YR 5/1), stratified silty clay
loam and silt loam; common, coarse, distinct, dark
grayish-hrown (10YR 4/2) and yellowish-brown
(1I0YR 5/6) mottles; moderate, medium, angular
blocky structure; firm; contains thin layers of clay
loam and light clay; mildly alkaline; abrupt, wavy
boundary.

C—18 to 48 inches, grayish-brown (10YR 5/2), stratified
silty clay loam and silt loam; strata of light clay
and clay loam; common, medium, distinct, yellowish-

bhrown (10YR 5/6) mottles; massive; firm; calecar-
eous.

The Al horizon ranges from 6 to 9 inches in thickness and
to very dark gray in color. The texture of the Al horizon
is mainly loam, but it ranges to silty clay loam in a few
arcas. The B21g horizon is mottled with yellowish brown in
some areas. Individual layers in the material below the A
horizon range from 1 to 8 inches in thickness.

Hettinger soils are finer textured than Bruce soils, but
not so fine textured as Pickford soils. The texture of Het-
tinger soils is similar to that of Sims soils, but the material is
more stratified.

Hettinger loam (Hg).—This soil is nearly level to de-
pressional. The surface layer is dominantly loam, 6 to 9
inches thick, and overlies the finer textured layers. In-
cluded in mapping are small areas where the surface
layer is sandy loam, silt loam, or silty clay loam. Also
included are small areas, 50 feet in diameter, that are
limy at the surface.

About half of the acreage of this soil is used for grow-
ing hay, small grains, and cash crops. If adequately
drained and managed, Hettinger loam is well suited to
these crops. Undrained areas are in pasture or woodland.
Organic-matter content is very high, and available mois-
ture capacity is high. Undrained areas are of limited
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use because of excess moisture. Surface water is ponded
for some time after rains. Capability unit IIw-2 (1.5¢);
woodland suitability group P.

Hettinger-Brevort-Burleigh association (HB).—This
association is in depressional areas of lake plains. These
areas have a thin covering of sandy material. The two
largest areas are in western Sheridan Township and
southwestern Bentley Township. Slopes are commonly
less than 2 percent throughout the association, but some
areas are hummocky. Poorly drained soils are dominant.
They occur in more than 80 percent of the total acreage.
The major poorly drained soils are Hettinger soils, which
make up about 40 percent, Brevort soils which also make
up about 40 percent, and Burleigh soils which make up
about 20 percent. Minor inclusions of other soils are in
this association.

Hettinger soils developed in layers of clay loam, silty
clay loam, silt, and clay. They commonly have a mucky
sand, mucky loamy sand, or sandy loam surface layer
that extends to a depth of 8 to 10 inches.

The Brevort and Burleigh soils developed in sand. The
Brevort soils are underlain by clay loam or silty clay
loam. The Burleigh soils are underlain by very fine sand
and silt. In both soils this underlying material begins at
a depth of 18 to 42 inches.

Other poorly drained soils that are commonly included
in this association are Deford and Breckenridge. Both
of these soils tend to be mucky in the surface layer and
have spots where the muck is more than a foot thick.
Also included are small areas of somewhat poorly drained
soils mn low ridges. These soils are Tosco, Ingalls, and
An Gres.

The vegetation is swamp hardwoods and patches of
tag alder, willow, and marsh grass. The latter are found
in the wettest areas. The swamp hardwoods are mixed
with aspen on the low ridges. Hettinger soils are in
capability wunit IIw—2 (1.5¢) and woodland suitability
group P. The Brevort soils are in capability unit TITw-10
(4/2¢) and woodland suitability group W. Burleigh soils

are in capability unit ITITw-6 (4c¢) and woodland suit-
ability group W.

Houghton Series

In the Houghton series are very poorly drained, nearly
level to depressional soils that developed in organic mate-
rial derived mainly from reeds, sedges, and other fibrous
plants. The organic material ranges from 42 inches to
many feet in thickness. These soils occur on till plains,
outwash plains, lake plains, and moraines.

In a typical profile the surface layer is black muck
about 8 inches thick. The material below the surface layer,
to a depth of about 18 inches, is dark reddish-brown
muck. Between depths of 18 inches and 48 inches or more,
the soil material is reddish-brown peaty muck.

Runoft is very slow, and water stands on the surface
most_of the time in spring. Permeability is moderately
rapid when the water table is low. The available moisture
capacity is very high, and the organic-matter content is
high. The content of plant nutrients, especially micro-
nutrients, is low. In most places these soils are medium

acid to slightly acid, but reaction ranges from strongly
acid to neutral.
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Houghton soils have severe limitations that restrict
their use for crops, and only a small acreage is cultivated.
The water table, which is within 12 inches of the surface
in spring and after prolonged rainfall, prevents develop-
ment and downward growth of roots. If these soils are
cultivated, they are subject to soil blowing, and they
settle readily when drained. Crops are subject to frost
damage. The vegetation in most areas consists of marsh
arasses, sedges, and reeds.

Typical profile of Houghton muck:

1—0 to 8 inches, black (10YR 2/1) muck; moderate, fine,
granular structure; friable; medium acid; gradual,
wavy boundary.

2-—8 to 18 inches, dark reddish-brown (5YR 2/2) muck;
moderate, fine, granular structure; friable; medium
acid; gradual, smooth boundary.

3—18 to 48 inches, reddish-brown (5YR 4/4) peaty muck;
wealk, thick, platy structure; friable; slightly acid.

The color of the uppermost layer ranges to very dark
brown. In some places the second layer is peaty muck and
the underlying layer is peat.

Houghton soils lack the woody material common in Car-
bondale soils. Houghton soils have thicker deposits of organic
material than Linwood and Tawas soils.

Houghton muck (Hu).—This level soil is in bogs. It is
very poorly drained and is often ponded. The surface
layer consists of black muck 5 to 18 inches thick. In some
areas there is as much as 2 inches of recently accumulated
plant material on the surface. In most places the organic
material is more than 42 inches thick, but it is generally
thin at the outer edge of the bogs. A narrow rim of
Linwood muck surrounds most areas,

In most places the vegetation consists of marsh grasses,
sedges, and reeds. Crops are subject to frost damage.
Capability unit Vwe-1 (Me); woodland suitability
group J.

Ingalls Series

The Ingalls series consists of somewhat poorly drained,
nearly level soils that occur on lake plains and outwash
plains. These soils developed in medium and coarse sands,
18 to about 42 inches thick that overlie stratified very
fine and fine sands and silt.

In a typical profile the surface layer is very dark
brown_sand about 2 inches thick. The subsurface layer
is pinkish-gray sand about 8 inches thick. The subsoil is
mainly sand about 20 inches thick. The upper part is
very friable to loose and reddish brown to dark brown.
The lower part is brown, loose, mottled sand. The under-
lying material, beginning at a depth of about 30 inches,
is. loose, light brownish-gray, stratified fine and very fine
sands and silt. This material contains many, distinct,
yellowish-brown mottles.

Runoff is. very slow to ponded in the lowest areas.
Permeability is rapid in the upper part of these soils,
but .is moderately rapid in the lower part. The content
of organic matter ranges from low to medium. The avail-
able moisture capacity is low. Reaction in the surface and
subsurface layers and subsoil ranges from medium acid
to neutral, and in the underlying material from neutral
to moderately alkaline.

In a. few areas these soils have been cleared and used
as cropland, but many of these areas are now idle or pas-

tured. Most of the acreage remains as woodland. Ix-
cessive wetness 1s the major limitation in the use of these
soils for crops. The water table is within 2 feet of the
surface during the spring and after prolonged rain, and
excess water hinders the development and downward
movement of plant voots and reduces crop growth.
Droughtiness is also a limitation if these soils are artifi-
cially drained.
Typical profile of Ingalls sand:

Al—0 to 2 inches, very dark brown (I10YR 2/2) sand; very
weak, fine, granular structure; very friable; slightly
acid; abrupt, smooth boundary.

A2—2 to 10 inches, pinkish-gray (7.5YR G/2) sand; single
grain; loose; medium acid; abrupt, irregular bound-
ary.

B21ir—10 to 14 inches, reddish-brown (5YR 4/4) sand; very
weak, medium, subangular blocky structure; very
friable; slightly acid; gradual, wavy boundary.

B22ir—14 to 19 inches, dark-brown (7.5YR 4/4) sand; com-
mon, medium, distinct, yellowish-brown (10YR 5/8)
mottles; single grain; loose; slightly acid; gradual,
wavy boundary.

B3—19 to 30 inches, brown (10YR 5/3) sand; common, medi-
um, distinct, yellowish-brown (10YR 5/8) mottles;
single grain; loose; slightly acid; abrupt, wavy
boundary.

ITC—30 to 45 inches, light brownish-gray (10YR 6/2), strati-
fied, fine and very fine sands and silt; many, medi-
um, distinet, yellowish-brown (10YR 5/8) mottles;
single grain; loose; mildly alkaline.

The color of the Al horizon ranges to very dark grayish
brown. Cultivated arcas have an Ap horizon that ranges from
6 to 9 inches in thickness and to very dark grayish brown
in color. The color of the A2 horizon ranges to gray or gray-
ish brown. The sands in the upper part of these soils range
from medium to coarse in size. The sequence and thickness
of the layers of fine and very fine sands and silt vary within
short distances. They range in thickness from 2 to 6 inches.

Ingalls soils have a coarser textured C horizon than Tosco
soils, Ingalls soils are more poorly drained and have a higher
water table than the Ocqueoc soils.

Ingalls sand, 0 to 2 percent slopes (IcA).—This nearly
level soil is in small areas on lake plains, outwash plains,
and deltas near glacial meltwater channels where strati-
fied material was deposited. The very dark brown or gray
surface layer is sand, but it is fine sand in some places.
Some areas were included in mapping where the soil
contains small chunks of reddish-brown cemented mate-
rial at depths between 12 and 23 inches. Slopes are nor-
mally less than 1 percent, but included in mapping are
areas where slopes are 2 to 4 percent. Also included ave
poorly drained Burleigh loamy sand that occurs in nar-
row drainageways and well-drained Ocqueoc sand that
occurs in small ridges.

A large area of this soil is woodland, and most cleared
areas are now idle or in pasture. Runoff is very slow, and
the organic-matter content is medium to low. This soil
is droughty and, if cultivated, has a moderate hazard of
soil blowing. Capability unit ITIw-5 (4b); woodland

suitability group G.

TIosco Series

The Tosco series consists of nearly level to undulating
or gently sloping, somewhat poorly drained soils that
occur on lake plains and till plains. These soils developed
in sandy material overlying loam, silty clay loam, or clay
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loam. The thickness of the sandy upper material ranges
from 18 to about 42 inches.

In a typical profile the surface layer is very dark
grayish-brown loamy sand about 8 inches thick. The
subsurface layer is light brownish-gray loamy sand about
4 inches thick. The subsoil is dominantly dark brown or
brown. It is mostly mottled and extends to a depth of
about 88 inches. The upper part is very friable to loose
sand and loamy sand. The lower part 1s firm silty clay
toam. The underlying material is firm, grayish-brown
light silty clay loam that is high in lime content.

Runoft is very slow to slow. Permeability is rapid in
the upper part of these soils, but is only moderately slow
in the lower part. The water table is high in spring and
after prolonged rain. Organic-matter content is medium,
and the available moisture capacity is low. Reaction in
the sandy material is medium acid to slightly acid.

These soils are used for pasture, woodland, and crop-
land. Tosco soils are saturated within 2 feet of the surface
during the spring and after prolonged rain. The excess
wetness hinders planting operations, shortens the grow-
ing season, and restricts downward growth of roots.
After the water table vecedes, these soils dry out quickly.

Typical profile of an Tosco loamy sand:

Ap—O0 to 8 inches, very dark grayish-brown (10YR 3/2)
loamy sand; weak, fine, granular structure; very
friable; medium acid; abrupt, smooth boundary.

A2—8 to 12 inches, light brownish-gray (10YR 6/2) loamy
sand; single grain; loose; medium acid; abrupt,
wavy boundary.

B21lir—12 to 18 inches, dark-brown (7.5YR 4/4) sand; very
weak, medium, snbangular blocky structure; very
friable; medium acid; gradual, wavy boundary.

B22ir—18 to 24 inches, brown (7.5YR 5/4) sand; many,
coarse, distinet, brownish-yellow (10YR 6/6) mot-
tles; single grain; loose; slightly acid; clear, wavy
boundary.

A’2—24 to 30 inches, grayish-brown (10YR 5/2) loamy sand;
common, medium, distinct, yellowish-brown (10YR
5/6) mottles; single grain; loose; slightly acid;
abrupt, irregular boundary.

IIB’t—30 to 38 inches, dark-brown (7.5YR 4/4) silty clay
loam; many, medium, distinet, light-gray (10YR
7/2) mottles; moderate, medinm, angular blocky
structure; firm; grayish-brown (10YR 5/2) loamy
sand, representing A’2 horizon, occurs as thick coat-
ings and root and worm channel fillings in upper 3
to 4 inches; neutral; abrupt, wavy boundary.

ITC—38 to 60 inches, grayish-brown (10YR 5/2) light silty
clay loam; many, medium, distinet, brown (7.3¥R
5/4) mottles; massive; firm; calcareous.

In undisturbed areas the A1 horizon ranges from 1 to 3
inches in thickness and to very dark gray in color. The Ap
horizon ranges to very dark gray in color and from 6 to 10
inches in thickness. It ranges from loamy sand to sand. In
some cultivated areas the A2 horizon is absent. In a few
areas stones occur on the surface and in the upper part of
these soils, The texture of the B’t horizon ranges to heavy
loam or clay loam.

TIosco soils are more poorly drained than Menominee soils
but are similar in texture to those soils. Iosco soils have
coarser textured Ap and Bir horizons than Belding soils
and a finer textured C horizon than Au Gres soils.

Tosco stony sand, 0 to 2 percent slopes (IdA).—The
surface Iayer of this soil contains numerons large stones
of sufficient size to hinder cultivation. These rounded
stones, mostly 1 foot to 3 feet in diameter, are 30 to 100
feet apart on the surface and throughout the soil profile.

Most areas of this soil have been cleared but are idle

or in pasture. The stones must be removed before the soil
can be readily cultivated. In addition, excess moisture is
a limitation. Capability unit ITIw-9 (4/2b); woodland
suitability group G.

. Tosco loamy sand, 0 to 2 percent slopes (loA).—This soil
1s nearly level. Included with it in mapping are random
spots of sand ; small areas in the southeastern part of the
county where the surface layer is fine sand; and some
areas that arve affected by soil blowing and have a lighter
colored surface layer than this Tosco soil. Also included
are small areas of moderately well drained Menominee
loamy sands that occupy small, low ridges; and areas of
Brevort loamy sand, Breckenridge sandy loam, and a
Sims soil that has a sandy loam surface layer, all of
which oceur in small, closed depressions and narrow,
natural drainageways.

A large acreage of this Tosco soil is used for growing

hay, small grain, and pasture crops, and a sizable acreage
1s native woodland. In some cultivated areas, soil blowing
1s a hazard. Althongh some areas are tile drained, un-
drained aveas are limited in use because moisture is
excessive in wet periods. During dry summers, the high
water table drops rapidly and crop growth is reduced
because of insufficient moisture. Capability wnit TTIw-9
(4/2b) ; woodland suitability group G.
_ Tosco loamy sand, 2 to 6 percent slopes (loB).—This soil
1s on low, sandy ridges and on the sides of minor drain-
ageways. It has slightly better surface drainage than
nearly level Tosco loamy sand. Included in mapping are
small areas where the surface layer is sandy loam; areas
where slopes are as much as 8 percent; and ridges where
the depth of sand exceeds 492 inches. Also included are
areas in which the depth of sand is less than 14 inches,
and in these areas the soil grades into the depressional
Brevort loamy sand or a Sims soil that has a sandy loam
surface layer,

This Tosco soil is used mainly as woodland and for
pasture. However, isolated ridges arve included in culti-
vated fields. The main limitations to use of this soil are
excessive moisture, low fertility, and droughtiness. Dur-
ing dry summers, the usually high water table drops
rapidly and crop growth is reduced because sufficient
moisture is lacking., Capability unit ITIw-9 (4/2b);
woodland suitability group G.

Iosco-Au Gres-Ingalls association (IA}.—The nearly
level soils in this association are on sand-covered lako
plains where natural drainage is chiefly moderately good
to somewhat poor. Slopes are less than 2 percent in more
than 75 percent of the association. Steeper slopes, though
prominent, are very short and occupy only a small part of
the total acreage. Some areas have been made hummocky
by the windthrow of trees. ‘

Tosco sand makes up about 45 percent of the association,
Aun Gres sand about 25 percent, and Ingalls sand about
20 percent. The remaining 10 percent is made up of
included soils.

Tosco sand consists of 18 to 42 inches of sand over loam,
clay loam, or silty clay loam. Au Gres sand consists of
42 to 66 inches of sand over loam, clay loam, or silty clay
loam. Ingalls sand is made up of 18 to 42 inches of sand
over silt and very fine sand. All of these soils are some-
what poorly drained, and together with other somewhat.
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poorly drained soils, they occupy 70 to 90 percent of the
mdividual areas mapped as the association.

Other somewhat poorly drained soils, which occupy
small areas included in mapping, are the Otisco soils and
other Au Gres soils. Also included are small areas of
poorly drained Brevort, Burleigh, and Roscommon soils.
These poorly drained soils occupy less than 30 percent of
the areas mapped as the association and are in the lowest
lying positions. On the higher ridges and knolls, there
are small included aveas of well drained and moderately
well drained Menominee, Ocqueoc, and Croswell soils.
These ave in less than 35 percent of the areas.

The vegetation on the low knolls and ridges consists
mainly of aspen, white birch, and red maple. Swamp
hardwoods are in the poorly drained areas. Brackenfern
prevails in the ground cover. Tosco soils are in capability
unit ITTw-9 (4/2b) and woodland suitability group G.
Au Gres soils are in capability unit IVw-2 (5b) and
woodland suitability group F. Ingalls soils are in capa-
bility wnit IITw-5 (4/b) and woodland suitability
group G.

Tosco-Brevort association (IB).—The nearly level soils
in this association are on outwash plains, which appear as
a series of low ridges separated by shallow troughs. Here,
the water table is permanently or seasonally high. The
association is of limited extent and is in parts of Secord,
Clement, and Butman Townships.

The individual ridges and troughs are each about 100
to 300 feet wide and are not more than 2 to 3 feet high.
Somewhat poorly drained Tosco soils are on the low
ridges and make up about 60 percent of the association.
Poorly drained Brevort soils are in the shallow troughs
and make up about 40 percent of the association.

Both the Brevort soils and the Tosco soils developed in
sandy outwash that is underlain by moderately fine tex-
tured material at a depth of 18 to 42 inches. Included in
mapping arve small areas of Gladwin loamy sand on the
low ridges and of Epoufette and Roscommon loamy sands
in the shallow troughs.

Several areas of this association have been cleared and
used for crops, but only a few areas are now farmed. On
the Tow ridges the vegetation consists partly of aspen,
white birch, and red maple, and there is a ground cover
of brackenfern. In the troughs the plant cover consists
mainly of brushy willows and tag alder. Tosco soils are
in capability unit TITw-9 (4/2b) and woodland sunitabil-
ity group G. Brevort soils are in capability unit TITw-10
(4/2¢) and woodland suitability group W.

Iosco-Brevort-Ingalls association (/).—The nearly
level soils in this mapping unit are on sand-covered lake
plains that generally have poor or somewhat poor
natural drainage. The association occupies scattered
areas throughout the eastern part of Gladwin County.
Slopes exceed 2 percent in only a few places, but some
areas are hummocky because trees have heen thrown by
wind.

About, 50 percent of the association is somewhat poorly
drained Josco soils, 25 percent is poorly drained Brevort
soils, and 20 percent is somewhat poorly drained Ingalls
soils. The remaining 5 percent is included areas of other
soils.

Tosco sand and Ingalls sand are the dominant some-
what poorly drained soils. They consist of 18 to 42 inches

of sand over finer textured material. The Tosco soil over-
lies clay loam or silty clay loam. The Ingalls soil overlies
silt and very fine sand. These soils, together with inclu-
sions of somewhat poorly drained Au Gres sand, occupy
low ridges and level areas.

Brevort sands and mucky sands are the dominant
poorly drained or very poorly drained soils. They consist
of sand or loamy sand that is underlain by clay loam or
silty clay loam at a depth of 18 to 42 inches. Other poorly
drained soils, mapped as inclusions, are the Burleigh,
Roscommon, Hettinger, Bruce, and Breckenridge. Poorly
drained or very poorly drained soils lie on flats and in
closed depressions.

Other included soils are the moderately well drained
Croswell and Menominee soils. These soils occur on only
a few knolls and ridges.

In parts of Bentley Township, there is an appreciable
amount of fine sand in the upper part of the profile of
soils in this association. '

The vegetation consists mainly of swamp hardwoods,
but these are intermingled with aspen trees in the higher
places. The ground cover is principally brackenfern in
the higher positions and swamp grass in the lower ones.
Tosco soils are in capability unit TTTw-9 (4/2b) and
woodland suitability group G. Brevort soils are in capa-
bility wmit ITTw-10 (4/2¢) and woodland suitability
group W. Ingalls soils are in capability nnit IITw—5 (4h)
and woodland suitability group G.

Tosco-Kawkawlin-Brevort  association  (IK).—The
nearly level to undulating soils in this association are on
till plains that are partly covered by sandy outwash. The
association lies along the edge of the Port Huron moraine
thronghout the county. The landscape consists of knolls
and depressions having short slopes that range from
0 to 6 percent.

Dominant, soils are the Tosco and Kawkawlin, each of
which makes up nearly 40 percent of the association, and
the Brevort, which makes up about 20 percent. In low-
lying positions are inclusions of Sims soils; these consist
of less than 18 inches of sandy material overlying clay
loam.

The Tosco soils are somewhat poorly drained. They
developed in deposits of sand or loamy sand, 18 to 42
mches thick, overlying clay loam. Tosco soils occupy
knolls and sandy ridges. '

Kawkawlin soils also are somewhat poorly drained.
They developed in clay loam, similar to that in which
the Iosco soils developed, but in a few places the surface
layer of Kawkawlin soils is sandy loam or loamy sand
less than 18 inches thick. Kawkawlin soils occur as clay
knobs on the knolls. ’

Poorly drained Brevort soils developed in sand or
loamy sand deposits underlain by clay loam to silty clay
loam at a depth of 18 to 42 inches. These soils occupy
most, areas between the knolls.

In most areas the soils of this association have been
cleared and are now farmed or were farmed in the past.
A few forested areas are covered by mixed stands of up-
land hardwoods and lowland hardwoods. Iosco soils are
in capability unit IITw-9 (4/2b) and woodland suitabil-
ity group G. Kawkawlin soils are in capability unit
Tiw-2 (1.3b) and woodland suitability group Z. Brevort
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soils are in capability unit ITIw=10 (4/2¢) and woodland
suitability group W.

Iosco-Menominee-Brevort association (IM).—The un-
dulating to nearly level soils in this association lie on
sand-covered till plains and lake plains. They are mod-
erately extensive in the county and occur in two general
arveas. The first of these is on the west edge of the Port
Huron moraine in the southeastern part of Bourret
Township. Here, the soils in the lower part of their pro-
file consist of glacial till. The second area lies between
the west and middle branches of the Tittabawassee River
in Clement and Secord Townships. Here, the soils in the
lower part of their profile are made up of lake-laid
material.

The lake plains and till plains appear as an intricate
pattern of knolls and closed depressions. Slopes are
mainly less than 6 percent, and locally the difference in
elevation between the highest knoll and the lowest de-
pression is 4 to 6 feet.

Tosco and Menominee soils, the dominant ones, each
make up about 40 percent of the assoclation. Also im-
portant are the Brevort soils, which make up the remain-
ng 20 percent.

Somewhat poorly drained Iosco soils are on the lower
knolls and on the lower side slopes of some of the higher
knolls. These soils developed in deposits of sand, 18 to 42
inches thick, overlying clay loam to silty clay loam.

Moderately well drained Menominee soils occur on the
highest knolls. They developed in sand deposits, 18 to 42
inches thick, over loam to clay loam.

Poorly drained and very poorly. drained Brevort soils
occur in the bottoms of the depressions. These soils de-
veloped in 18 to 42 inches of sand overlying clay loam
or silty clay loam.

The vegetation is a moderately dense stand of aspen,
red maple, and white birch; the ground cover is mainly
ferns and blackberries. Tree growth on this association
is considerably better than on areas on deep sand that
have similar drainage characteristics. Iosco soils are in
capability unit IITw-9 (4/2b) and woodland suitability
group G. Menominee soils are in capability unit ITIs—3
(4/2a) and woodland suitability group C. Brevort soils
are in capability unit IIIw-10 (4/2¢) and woodland
suitability group W.

Kawkawlin Series

The Kawkawlin series consists of somewhat poorly
drained, nearly level to gently undulating or gently slop-
ing soils that occur on till plains and low moraines.
These soils developed in clay loam or silty clay loam
material.

In a typical profile the surface layer is very dark
grayish-brown loam about 8 inches thick, The subsurface
layer is grayish-brown loam about § inches thick. The
subsoil is about 15 inches thick and consists of two parts.
The upper part is grayish-brown loam and reddish-
brown clay loam. The lower part is mottled, firm,
reddish-gray heavy clay loam. The underlying material
is firm, mottled, brown clay loam that is high in lime
content.

Runoff is moderately slow. Permeability is moderately
slow. The available moisture capacity is high, and these
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soils are saturated for extended periods of time, usually
during spring. Organic-matter content is medium. The
reaction 1s medium acid to slightly acid in the surface
and subsurface layers and the subsoil.

These soils are used as cropland, pasture, and wood-
land. If adequately drained, they respond readily to good
management, but excess wetness in the spring and after
rain Is a serious limitation in many areas. It bogs down
machinery, delays planting, and hinders development
and downward growth of roots. Harvesting is also diffi-
cult when excessive rainfall occurs in the fall.

Typical profile of a Kawkawlin loam:

Ap—0 to 8 inches, very dark grayish-brown (10YR 3/2)
loam; weak, coarse, granular structure; friable;
medium acid; abrupt, smooth boundary.

A2g—8 to 11 inches, grayish-brown (10YR 5/2) loam; weak,
coarse, granular structure; friable; medium acid;
abrupt, irregular boundary.

A&B—11 to 16 inches, grayish-brown (10YR 5/2) Iloam,
which is the A part; reddish-brown (5YR 4/3) clay
loam, which is the B part; weak, medium, sub-
angular blocky structure; firm; peds of B material
partly or wholly surrounded by A material; medium
acid; gradual, wavy boundary.

B22tg—16 to 26 inches, reddish-gray (5YR 5/2) heavy clay
loam; common, medium, distinct, yellowish-brown
(10YR 5/4) mottles; moderate, medium, angular
blocky structure; firm; thin clay flows on ped faces;
slightly acid; abrupt, wavy boundary.

Cg—26 to 48 inches, brown (7.5YR 5/2) clay loam; many,
medium, distinet, yellowish-brown (10YR 5/4) mot-
tles; weak, medium, angular blocky structure; firm;
calcareous.

The Ap horizon ranges to very dark gray or dark grayish
brown in color and from 6 to 10 inches in thickness. Undis-
turbed areas have a very dark gray Al horizon 1 to 4 inches
thick. The texture of the B horizon ranges to light clay or
silty clay loam. The combined thickness of the A and B
horizons ranges from 20 to 36 inches. The C horizon ranges
to silty clay loam.

Kawkawlin soils are finer textured in the B and C horizons
than the Londo soils, but they are not so fine textured in
those horizons as the Rudyard soils.

Kawkawlin loam, 0 to 2 percent slopes (KaA).—This
nearly level soil is in concave areas. Included in mapping
are o few minor areas that have a silt loam surface layer,
and some random areas of moderately deep sandy loam
and loamy sand. Belding sandy loam and Iosco loamy
sand are in the sandy spots. These included soils generally
occupy less than 10 percent of the acreage in each area
mapped, but in the southeastern part of Sage Township
they occupy up to 40 percent.

This soil is commonly used for crops and pasture
(fig. 5), but undrained areas remain in woodland for the
most part. This soil has medium organic-matter content
and moderately high available moisture capacity. Surface
runoff is very slow, and excessive moisture is a limitation.
If adequately drained, this soil is well suited to crops.
Capability unit ITw-2 (1.5b); woodland suitability
group 7.

Kawkawlin loam, 2 to 6 percent slopes (KaB).—This
gently sloping soil is in concave areas. Included in map-
ping are a few minor areas that have a silt loam surface
layer, and random spots of moderately deep sandy loam
and loamy sand. Belding sandy loam and Iosco loamy
sand are in the sandy spots. These spots generally occupy

less than 10 percent of the individual areas mapped, but
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Figure 5.—Cattle grazing on Kawkawlin loam, 0 to 2 percent
slopes.

in the southeastern part of Sage Township they occupy
up to 40 percent. Also included, in the depressions be-
tween side slopes, are small areas of Sims soils, and these
are sometimes flooded.

This soil is commonly used for cropland and pasture.
Undrained areas arve mainly wooded. This soil has a
medium organic-matter content and a moderately high
available moisture capacity. Surface runoff is slow, excess
moisture is a limitation, and there is some flooding in the
low spots. If adequately drained, this soil is well suited
to crops. Capability unit IIw-3 (1.5b); woodland suit-
ability group Z.

Kinross Series

This series consists of poorly drained, nearly level to
depressional, sandy soils that occupy broad flats on out-
wash plains and lake plains. These soils developed in acid
medium and coarse sands.

In a typical profile the surface layer is black, very
strongly acid sand about 4 inches thick. Overlying this
layer is about 2 inches of very dark grayish-brown peat.
The subsurface layer is brown, very strongly acid sand
about 12 inches thick. The subsoil, which extends to a
depth of about 80 inches, is loose, dark grayish-brown
sand that is mottled with dark reddish brown and is very

strongly acid. This layer is underlain by loose, mottled,
gray sand that is strongly acid.

Runoff is very slow to ponded. The water table is at or
near the surface most of the year, but permeability is
very rapid if the water table is lowered by artificial
drainage. Available moisture capacity 1s very low. The
organic-matter content ranges from medium to high. The
reaction is extremely acid or strongly acid in the surface
and subsurface layers and in the subsoil.

Because they are saturated, these soils are mainly
wooded. Unless they are artificially drained, they are
generally not used as cropland. In addition, the soils are
very strongly acid, and this further limits their use for
crops.

Typical profile of Kinross sand:

02—2 to 0 inches, very dark grayish-brown (10YR 3/2) peat;
fibrons; very strongly acid; abrupt, smooth bound-
ary

Al—O0 to 4 1nches black (10YR 2/1) sand; very weak, medi-
um, granular structure; very friable; very strongly
acid; abrupt, wavy boundary.

A2—4 to 16 inches, brown (10YR 5/3) sand; few, fine, faint,
yellowish-brown (10YR 5/G) mottles; single grain;
loose; very strongly acid; gradual, irregnlar bound-
ary.

Bir—16 to 30 inches, dark grayish-brown (10YR 4/2) sand;
many, coarse, distinct, dark reddish-brown (5YR
3/3) mottles; single grain; loose; very strongly
acid; gradual, wavy boundary.

C—30 to 42 inches, gray (10YR G/1) sand; few, medium,
distinet, yellowish-brown (10YR 5/6) mottles; single
grain; loose; strongly acid,

In some of the better drained areas, the 2-inch layer of
peat overlying the A horizon is absent, and in these areas
the Al horizon ranges to very dark brown in color. The Al
horizon ranges from 1 to 6 inches in thickness.

The Kinross soils are more acid than Roscommon soils
and are more poorly drained than Au Gres soils.

Kinross sand (Kr).—This soil is in large depressions on
sandy outwash plains, where the water table 1s usually
high. The soil is in aveas scattered thronghout the county,
but the largest acreages are in Sheridan and Bourret
Townships. Slopes are dominantly less than 2 percent.
More than 80 percent of this mapping unit is poorly
drained Kinross sand, a soil that developed in sand to a
depth of 42 inches or more and is extremely acid to
strongly acid throughout the profile. In places where the
surface is covered with peat, this material is as much as
12 inches thick. Included in mapping are a few areas of
somewhat poorly drained Au Gres soils on narrow ridges,
and small areas of Loxley soils that occur where the
thickness of the surface peat exceeds 12 inches.
The vegetation consists mainly of leatherleaf, but there
is some marshgrass, a few jack pines, and spruce. Capa-
bility unit ITIw-11 (5¢) ; woodland suitability group Q.

Lacota Series

This series consists of poorly drained or very poorly
drained, nearly level to depressional soils that occur on
lake plains and outwash plains. These soils developed in
clay loam or silty clay loam material that overlies sand
or loamy sand at a depth of 18 to 42 inches.

In a typical profile the surface layer is very dark brown
sandy loam about 9 inches thick. The subsoil is firm,
mottled, gray heavy clay loam about 19 inches thick. The
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underlying material is light brownish-gray sand that is
lIoose and high in lime content.

Runoff is very slow to ponded. Permeability is moder-
ately slow in the upper, finer textured part of these soils,
but is very rapid in the underlying sandy material. These
soils have a high available moisture capacity and a high
content of organic matter. The subsoil 1s gray as a result
of a satnrated condition during much of the year. The
water table is lower in artificially drained areas. Reaction
ranges from slightly acid to mildly alkaline in the sur-
face layer and subsoil.

Only a small acreage of these soils occurs in the county.
Most of the acreage has been cultivated or pastured. In
some areas artificial drainage has reduced excessive wet-
ness, but other areas remain as woodland because they
are too wet or are too small to be cleared and planted.
These soils dry out slowly in the spring, and planting
operations are delayed. During some years, harvesting
operations are delayed by excessive rain.

Typical profile of Lacota sandy loam:

Ap—o0 to 9 inches, very dark brown (10YR 2/2) sandy loam;
weak, fine, granular structure; friable; mildly alka-
line; abrupt, smooth boundary.

Btg—9 to 28 inches, gray (10YR 5/1) heavy clay loam; com-
mon, coarse, distinct, yellowish-brown (10YR 5/6)
mottles; moderate, medium, angular blocky struc-
ture; firm; mildly alkaline; abrupt, wavy boundary.

ITC—28 to 50 inches, light brownish-gray (10YR 6/2) sand;
single grain; loose; mildly alkaline.

The A horizon ranges from 6 to 10 inches in thickness and
to black in color. In a few areas the texture of the B horizon
is silty clay loam. The combined thickness of the A and B
horizons ranges from 24 to 36 inches.

Lacota soils have a coarser textured C horizon than Sims
soils,

Lacota sandy loam (Lo).—This nearly level soil is inex-
tenstve in the county. Most of it occurs west of Winegars
on lake plains. Natural drainage ranges from poor to
very poor. Included in mapping are areas where the sur-
face ranges from fine sandy loam to loamy sand over
short distances. Also included are some spots and narrow
low ridges of somewhat poorly drained Iosco loamy sand
and low areas of Roscommon sand.

Most of this soil is cleared and cultivated. Most of the
common crops are grown. This soil is wet and susceptible
to unseasonal frost. Capability unit IIw-6 (8c); wood-
land suitability group W.

Linwood Series

This series consists of nearly level to depressional, very
poorly drained, organic soils that occur on till plains,
lake plains, and moraines. These soils developed in mixed
woody and fibrous organic materials overlying loamy
material. The thickness of the organic material ranges
from 12 to 42 inches.

In a typical profile the surface layer is black muck
about 8 inches thick. The next layer is dark-brown muck,
about 10 inches thick, that contains some partly decom-
posed organic material. Just below is a layer of dark
reddish-brown peat about 5 inches thick. The underlying
material, beginning at a depth of about 28 inches, is firm,
grayish-brown light clay loam. This material is mildly
alkaline.

Runoff is slow to very slow, and water ponds in some
of the lowest depressions and flats. Permeability is mod-
erately rapid in the upper part of these soils but is
moderately slow in the underlying material. The avail-
able moisture capacity is very high. These soils have low
fertility and contain few micronutrients. Reaction of the
organic material is medium acid to slightly acid.

Most of the acreage remains in woodland and brush,
and only a few small aveas are used as cropland. The
water table is commonly at or near the surface in un-
drained areas. Drainage is difficult because outlets are
lacking in many areas. If these soils arve drained, they
settle readily. Their low fertility level is another limita-
tion to use of Linwood soils for crops.

Typical profile of Linwood muck:

1—0 to 8 inches, black (10YR 2/1) muck; moderate, fine,
granular structure; friable; medium acid; gradual,
wavy boundary.

2—8 to 18 inches, dark-brown (7.5YR 8/2) muck; contains
some partly decomposed material; weak, medium,
granular structure; friable; medium acid; gradual,
wavy boundary.

3—18 to 23 inches, dark reddish-brown (5YR 3/4) peat;
weak, thick, platy structure; friable; slightly acid;
abrupt, smooth boundary.

ITIC—23 to 48 inches, grayish-brown (2.5Y 5/2) light clay
loam; massive; firm; mildly alkaline.

The surface layer ranges to very dark brown in color. The
second layer is peaty muck in some areas. In places the
texture of the underlying mineral material is loam, silt loam,
or light silty clay loam.

The organic material that makes up the Linwood soils is
thinner than that in the Carbondale, Moughton, and Lupton
soils. Linwood soils are underlain by loamy material, whereas
the Loxley and Tawas soils are underlain by sand.

Linwood muck (tm).—This organic soil occurs in small,
shallow depressions that are surrounded by undulating
to steep soils developed in clay loam. The surface layer is
commonly covered with recently deposited plant remains
1 to 2 inches thick. The black surface layer is muck. The
organic layers are thinnest at the borders and thickest
In the centers of individual areas. Included in mapping
In some areas, where the total thickness of the organic
layers is less than 12 inches or more than 492 inches, are
thin rims of mineral soils with a mucky surface layer,
and small spots of deep organic soils.

This soil is very poorly drained, and crops are subject
to frost damage. Most of the acreage remains in wood-
land. Capability unit Vwe-1 (M/8c¢) ; woodland suitabil-
ity group J.

Londo Series

This series consists of nearly level to undulating or
gently sloping, somewhat poorly drained, loamy soils
that occur on till plains and lake plains. These soils de-
veloped in loamy glacial material that is high in lime
content.

In a typical profile the surface layer is very dark
gray loam about 8 inches thick. The subsurface layer is
grayish-brown sandy loam about 4 inches thick. The sub-
soil is firm, grayish-brown light clay loam, about 10
inches thick, that contains distinct, yellowish-brown
mottles. The underlying material is friable, grayish-
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brown loam. This material contains distinct, yellowish-
brown mottles and is high in content of lime.

Runof! is very slow to slow. Permeability is moderately
slow. These soils arve saturated for long periods of time
during spring. The available moisture capacity is high.
Organic-matter content is medium. Reaction ranges from
slightly acid to mildly alkaline in the surface and sub-
surface layers and the subsoil.

Most of the acreage is cropland, pasture, and wood-
land. The wetness of Londo soils hinders planting and
tillage in the spring, but after the water table recedes
these soils dry out quickly and are easy to work. If ade-
quately drained, Londo soils respond to management and
are suited to crops commonly grown in the county.

Typical profile of a Londo loam:

Ap—O0 to 8 inches, very dark gray (10YR 3/1) .loam; wegtk,
fine, granular structure; friable; slightly acid;
abrupt, smooth boundary.

A2-—8 to 12 inches, grayish-brown (10YR 5/2) sandy }oam;
weak, fine, subangular blocky structure; friable;
slightly acid; clear, wavy boundary.

Bg—12 to 22 inches, grayish-brown (10YR 5/2) light clay
loam ; many, coarse, distinct, yellowish-brown (10YR
5/6) mottles; moderate, medium, subangular blocky
structure; firm; neutral; abrupt, wavy boundary.

Cg—22 to 48 inches, grayish-brown (2.5Y 5/2) loam; com-
mon, medium, distinct, yellowish-brown (10YR 5/4)
mottles; weak, coarse, subangular blocky structure;
friable; calcareous.

The Ap horizon ranges to dark grayish brown in color and
from ¢ to 9 inches in thickness. Undisturbed areas have a
very dark gray Al horizon ranging from 1 to 3 inches in
thickness. The A2 horizon ranges to loam in a few areas.
The B horizon contains layers and pockets of sandy clay
loam in a few areas.

Londo soils have a coarser textured C horizon than Kaw-
kawlin soils. Londo soils are finer textured throughout the
profile than Otisco soils.

Londo loam, 0 to 2 percent slopes (LoA).—This soil is
slightly finer textured than other Londo soils. Its sub-
surface layer is sandy loam or loam. Included in map-
ping are small, depressed areas of poorly drained Sims
loam. Also included are a few spots that have a sandy
loam surface layer or are covered by a very thin deposit
of drifted sand.

Most of this soil has been cleared, artificially drained,
and used for pasture and for growing of hay and grain.
Tts organic-matter content is medium. The available
moisture capacity is high. Excessive wetness is a limita-
tion. Capability unit TIw—4 (2.5b); woodland suitability
group Z.

Londo leam, 2 to 6 percent slopes (LoB).—This gently
sloping soil occurs on the sides of shallow natural drain-
ageways in areas 100 to 300 feet wide. Included in map-
ping are a few moderately eroded spots and, in a few
areas, some spots of sandy material that exceed 18 inches
in thickness.

Areas of this Londo soil are managed in conjunction
with larger arveas of other soils used as cropland, pasture,
or woodland. The surface drainage and internal drainage
of this soil are slightly better than those of nearly level
Londo loam, and this soil dries out more quickly in
spring. Capability unit TIw—4 (2.5b) ; woodland suitabil-
ity group Z.

Loxley Series

This series consists of nearly level to depressional, very
poorly drained, organic soils that occur on outwash
plains, lake plains, and moraines. These soils developed in
extremely acid peaty muck derived from woody and
fibrous materials, less than 42 inches thick, overlying
sand.

In a typical profile the surface layer of organic mate-
rial is black to dark reddish-brown peaty muck about
20 inches thick. The material beginning at a depth of
about 20 inches is dark-gray and dark-brown sand about
15 inches thick. This material is nonsticky when wet. The
underlying material, beginning at a depth of about 35
inches, is grayish-brown sand that is nonsticky when wet.
This soil is extremely acid throughout the profile.

Runoft is very slow to ponded. Permeability is moder-
ately rapid if the water table is lowered. The available
moisture capacity is very high. These soils have high
organic-matter content, but they are low in plant nutri-
ents, especially micronutrients. Reaction is extremely
acid,

Most of the acreage remains in its natural condition.
Because of their extreme acidity, low fertility, and exces-
sive wetness, Loxley soils are seldom used as cropland. If
they are artificially drained, they settle readily.

Typical profiie of Loxley muck, coarse substratum :

1—0 to 4 inches, mixed living and dead organic material
largely from leatherleaf and moss; extremely acid;
abrupt, smooth boundary.

2—4 to 15 inches, black (10YR 2/1) peaty muck; moderate,
fine, granular structure; very friable; many fine
roots and some undecomposed fibrous plant remains;
extremely acid; clear, wavy boundary.

3—15 to 20 inches, dark reddish-brown (5YR 2/2) peaty
muck; moderate, medium, granular structure;
slightly sticky when wet; extremely acid; clear,
smooth boundary.

IIC1g—20 to 25 inches, dark-gray (10YR 4/1) sand; struc-
tureless; single grain; nonsticky when wet; upper
one inch mixed with organic material from above;
extremely acid; abrupt, wavy boundary.

II02—25 to 35 inches, dark-brown (7.5YR 4/2) sand; struc-
tureless (single grain) ; nonsticky when wet; humus
and iron coatings loosely held on sand grains; ex-
tremely acid; gradual, wavy boundary.

IIC3—35 to 48 inches, grayish-brown (10YR 5/2) sand;

structureless (single grain); nonsticky when wet;
extremely acid.

The organic layers range from black to dark reddish-brown
in color. In a few areas silty material occurs below a depth
of 60 inches.

Loxley soils are more acid than Carbondale, Linwood,
Lupton, Houghton, or Tawas soils. They have a thinner
organic layer than Carbondale, Lupton, or Houghton soils.
Linwood soils are underlain by loamy material rather than
sand, which underlies the Loxley soils.

Loxley muck, coarse substratum (Lr).—This level, very
poorly drained soil occurs in bogs where the vegetation
is leatherleaf. The soil is organic and extremely acid.
Disintegrated peaty muck is dominant in the organic
part of the soil.

This soil is not used for crops. In wooded areas the
trees are sparse and provide little food and only some
cover for wildlife. This soil is extremely acid and very
poorly drained, and crops are subject to frost damage.

Capability unit Vwe-1 (M/4c); woodland suitability
group J.
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Lupton Series

The Lupton series consists of nearly level or depres-
stonal, very poorly drained, organic soils that occur in
morainic areas and till plains. These soils developed in
mildly alkaline to moderately alkaline woody and fibrous
materials 42 inches to several feet thick.

In a typical profile the uppermost layer is black muck
about 20 inches thick. Below this is a layer of friable,
dark reddish-brown peaty muck about 22 inches thick.
Beginning at a depth of about 42 inches is dark reddish-
brown fibrous peat.

Runoft is very slow and is ponded many times during
the year. Permeability is moderately rapid. The available
moisture capacity is very high. These soils are low in
fertility and contain few micronutrients. Reaction is
neutral to mildly alkaline in the upper 42 inches.

Most of the acreage supports swamp hardwoods and
conifers. Unless they are artificially drained, Lupton soils
have a water table at or near the surface. Their saturated
condition hinders crop growth. If artificially drained,
these soils settle readily. Frost damage, the high water
table, and low fertility severely limit the use of Lupton
soils for crops.

Typical profile of Lupton muck:

1—0 to 8 inches, black (5YR 2/1) muck; moderate, fine,
granular structure; friable; neutral; gradual, wavy
boundary.

2—8 to 20 inches, black (5YR 2/1) muck; weak, medium,
granular structure; friable; mildly alkaline; grad-
ual, wavy boundary.

3—20 to 42 inches, dark reddish-brown (B5YR 2/2) peaty
muck; contains fibrous material that is easily broken
down by rubbing; weak, thick, platy structure; fri-
able; mildly alkaline; gradual, wavy boundary.

4—42 to 48 inches, dark reddish-brown (5YR 3/4) peat;

fibrous; weak, thick, platy structure; mildly alka-
line.

The upper 20 inches of muck ranges to dark reddish brown
in color. In a few areas, this muck extends to a depth of 30
inches. In a few areas the lowest peaty layer is calcareous.

Lupton soils are less acid than Loxley soils. Lupton soils
are more alkaline than ecither Carbondalc soils or Houghton
soils.

Lupton muck (lu).—This very poorly drained, deep,
organic soil lies in depressions, where perennial streams
flow, or in seep areas. Water from the seeps and streams
has cut numerouns, meandering, shallow trenches through-
out some areas, and this flowing water has made the
surface rough and irregular. Slopes are generally less
than 1 percent, but in some places, especially along the
Cedar River, they are as much as 8 percent. Included in
mapping are small areas along the edges of this soil
where the organic layers are thin and where Linwood
muck and other shallow organie soils occur.

Most of the acreage remains in swamp hardwoods and
white-cedar. Excessive wetness is a limitation, and crops
are subject to frost damage. Capability unit Vwe-1
(Mc) ; woodland suitability group J.

Mancelona Series

The Mancelona series consists of nearly level to steep,
well drained or moderately well drained soils on outwash
plains and lake plains. These soils formed in loamy sand,

gravelly loamy sand, and sand, commonly over calcareous
coarse sand and gravel. In some places they are underlain
by loamy to clayey material at a depth of 42 to 66 inches.

In a typical profile the surface layer is very dark
grayish-brown sand about 2 inches thick. The subsurface
layer is light brownish-gray sand about 6 inches thick.
The upper part of the subsoil is dark-brown, very friable
loamy sand about 17 inches thick. Fine gravel makes up
as much as 20 percent of this layer. The lower part of the
subsoil is dark reddish-brown, friable gravelly sandy
loam about 7 inches thick. The underlying material is
brown, loose, stratified coarse sand and gravel that are
high in content of lime.

Runoft is very slow to medium. Permeability is moder-
ately rapid in the upper part of these soils and very rapid
in the lower part. The available moisture capacity is
moderate. The content of organic matter is low. Reaction
ranges from medium acid to neutral in the surface layer
and the subsoil. In places reaction is mildly alkaline in
the lower part of the subsoil.

These soils are used for woodland, pasture, or crops. In
many places nearly level to sloping areas are cultivated.
In some years dry periods in midsummer persist so long
that the stored moisture is used up and some crop damage
results. The steeper areas are used mainly for woodland
or pasture. Erosion is a severe hazard in cultivated areas
of steep soils. Gullies form readily and, once established,
are difficult to control. Stones and cobblestones occur in
a few places, but ordinarily they do not interfere with
tillage or harvesting.

Typical profile of a Mancelona sand:

Al1—0 to 2 inches, very dark grayish-brown (10YR 3/2) sand;
wealk, fine, granular structure; very friable; slightly
acid; abrupt, smooth boundary.

A2—2 to 8 inches, light brownish-gray (10YR 6/2) sand;
very weak, medium, granular structure; very fri-
able; slightly acid; abrupt, wavy boundary.

Bir—8 to 25 inches, dark-brown (7.5YR 4/4) loamy sand;
weak, fine, subangular blocky structure; very fri-
able; contains up to 20 percent fine gravel; slightly
acid; abrupt, wavy boundary.

B’t—25 to 32 inches, dark reddish-brown (5YR 3/4) gravelly
sandy loam; weak, coarse, subangular blocky struec-
ture; friable; thick, light brownish-gray (10YR 6/2)
coatings on peds in upper 3 to 4 inches, representing
an A’2 horizon; neutral; abrupt, irregular boundary.

IIC—32 to 60 inches, brown (10YR 5/3), stratified coarse
sand and gravel; single grain; loose; caleareous.

The Al horizon is very dark brown in places. It ranges
from 1 inch to 3 inches in thickness. In cultivated areas there
is a very dark grayish-brown Ap horizon 4 to 10 inches thick.
The A2 horizon is lacking or is only 1 or 2 inches thick in
many cultivated areas. In places the Bir horizon is reddish
brown or dark yellowish brown. In a few places this horizon
is sand. In many areas a light brownish-gray or brown hori-
zon, about 2 to 10 inches thick, occurs between the Bir and
B’t horizons. The texture of the B’t horizon is light gravelly
loam in a few places. The gravel content of the B horizon
varies from place to place, but gravel generally makes up
less than 20 percent of the volume.

Mancelona soils are better drained than Gladwin soils.
Their C horizon generally consists of stratified coarse sand
and gravel rather than clay loam, which is the texture of
the C horizon in Menominee soils.

Mancelona sand, 0 to 2 percent slopes (MaA).—This
well drained or moderately well drained soil is nearly

level and occurs on ridges and outwash plains. In culti-
vated fields the surface layer is a mixture of the upper
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6 to 16 inches of the soil. In level, moderately well
drained areas, a few fine, faint mottles of red, yellow,
and gray occur between depchs of 25 and 40 inches. In-
cluded in mapping are several areas of Gladwin loamy
sand, which is somewhat poorly drained, and some areas
where the slope is 3 percent.

The organic-matter content is low. The available mois-
ture capacity is moderate. Runoff is very slow.

Some areas of this soil are cultivated or have been in
the past, and in these places soil blowing is a moderate
hazard. Other areas are used for pasture or as wood-
land. Capability unit ITIs-3 (4a); woodland suitability
group C.

Mancelona sand, 2 to 6 percent slopes (MaB).—This
soil is gently sloping and occurs on the side slopes of
ridges and on slopes that lead into drainageways. In-
cluded in mapping are small eroded areas, where the
organic-matter content is low and the soil crusts more
readily than in uneroded areas. Gravel and cobblestones
are common on the surface in eroded areas. Also included
in mapping are some aveas that are level and others that
arve sloping. The sloping areas are subject to water
erosion if farmed intensively.

Eroded inclusions make up a larger proportion of
areas mapped as this soil than of nearly level Mancelona
soils. Runoff is more rapid, too, and less moisture is
stored. Lack of sufficient moisture damages crops during
dry periods in summer, especially in eroded areas.

Most of the acreage 1s used for crops. A few areas are
wooded or used for pasture. Capability unit ITTs—4 (4a);
woodland suitability group C.

Mancelona sand, 6 to 12 percent slopes (MaC).—This
moderately sloping soil is on beach ridges and outwash
plains. The slopes are dominantly short. Included in
mapping are small areas where the soil is gently sloping
or strongly sloping. Also included are small, moderately
eroded spots on upper slopes. These areas were formerly
cultivated, and brownish subsurface material makes up
about 40 percent of the surface layer. Also included are
arveas of Montcalm loamy sand that make up about 10
percent of the acreage in places.

The organic-matter content and fertility are low.
Droughtiness is a limitation. The hazard of erosion is
moderately severe in cultivated areas. Capability unit
ITTe-9 (4a); woodland suitability group C.

Mancelona sand, 12 to 25 percent slopes (MaE).—This
soil is strongly sloping or moderately steep. In most
places the slopes arve less than 300 feet long. Most areas
on lower slopes are only slightly eroded, but small in-
cluded spots near the tops of ridges and hills are severely
eroded. Heve, the surface layer is mainly dark-brown
material from the subsoil. Also included, especially on
hills and ridgetops, are some moderately sloping and
gently sloping soils that make up about 5 to 15 percent
of the acreage. Other inclusions are small areas of Mont-
calm loamy sand.

The organic-matter content in this Mancelona soil is
low. The available moisture capacity is moderate. Runoft
is medium, and the hazard of erosion is severe in culti-
vated areas.

Most of the acreage is wooded or pastured. Some areas
are cultivated. Capability unit TVe-9 (4a); woodland
suitability group C.

Mancelona loamy sand, loamy substratum, 0 to 2 per-
cent slopes (McA).—This nearly level soil is on ridgetops
and along major drainageways. Included in mapping
are small areas of Menominee loamy sand and Mancelona
sand, where the thickness of the sandy material is less
than 42 inches or more than 66 inches. Also included
are small areas of somewhat poorly drained soils in
drainageways.

Runoff is slow, and water ponds in depressions during
wet periods. Soil blowing is a hazard in cultivated areas.
The soil is droughty in prolonged dry spells.

This soil is used for crops, but late-summer growth is
retarded by lack of suflicient moisture. The areas ave also
used for pasture and trees. Capability unit T1Ts-3 (4a);
woodland suitability group C.

Mancelona loamy sand, loamy substratum, 2 to 6 per-
cent slopes (McB).—This soil is on low ridges of sand and
gravel. Included in mapping are small areas where the
slope is less than 2 or more than 6 percent. Also included
are eroded areas and a few small areas where the surface
layer is sandy loam. Other inclusions are a few small
areas of Menominee loamy sand and Mancelona sand,
where the thickness of the sandy material is less than 42
inches or more than 66 inches.

Rumoft is slow, and water erosion generally is not a
problem. Soil blowing is a hazard in cultivated areas.
This soil is droughty 1n prolonged dry spells.

This soil is used for crops, pasture, and trees, along
with larger areas of adjoining soils. Capability unit
ITIs—4 (4a); woodland suitability group C.

Manistee Series

_ The Manistee series consists of nearly level to undulat-
g or gently sloping, well drained or moderately well
drained soils that occur on lake plains. These soils de-
veloped in sand or loamy sand, 18 to 42 inches thick,
overlying clay or silty clay. Only a small acreage of these
soils occurs in the county.

In a typical profile the surface layer is very dark
grayish-brown sand about 8 inches thick. The subsurface
layer is light brownish-gray sand about 4 inches thick.
The subsoil consists of two parts. The upper part of the
subsoil is very friable, reddish-brown sand and loose,
dark yellowish-brown sand about 16 inches thick. A
8-inch layer of light brownish-gray sand occurs between
the upper and lower parts of the subsoil in most areas.
The lower part of the subsoil is very firm, strong-brown
clay about 5 inches thick. The underlying material is
very firm, brown clay that is high in content of lime.

Runofl is slow to very slow. Permeability is rapid in
the upper sandy part of these soils, but is very slow in
the lower clayey part. The available moisture capacity
is low. Organic-matter content is low. Reaction is medium
acid in the sandy upper part of the subsoil and is
slightly acid in the lower part of the subsoil.

Most of the acreage is cropland or woodland. Only a
few aveas are used for pasture. The major limitation in
the nse of Manistee soils as cropland is their tendency to
be droughty during extended dry periods. Crops show
signs of moisture deficiency in years of normal or less
than normal rainfall. Another limitation is soil blowing
during dry periods.
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Typical profile of Manistee sand:

Ap—O0 to 8 inches, very dark grayish-brown (10YR 3/2)
sand; very weak, fine, granular structure; very fri-
able; medium acid; abrupt, smooth boundary.

A2—8 to 12 inches, light brownish-gray (10YR 6/2) sand;
single grain; loose; medium acid; abrupt, irregular
boundary.

B21ir—12 to 18 inches, reddish-brown (5YR 4/3) sand; very
weak, medinm, subangular blocky structure; very
friable; medium acid; gradual, wavy boundary.

B22ir—18 to 28 inches, dark yellowish-brown (10YR 4/4)
sand; single grain; loose; medium acid; abrupt,
wavy boundary.

A’2—28 to 31 inches, light brownish-gray (10YR 6/2) sand;
single grain; loose; medium acid; abrupt, irregular
boundary.

IIB3’—31 to 36 inches, strong-hrown (7.5YR 5/6) clay; thick,
light brownish-gray (10YR 6/2) ped coatings in
upper 2 to 3 inches; strong, medium, angular blocky
structure; very firm; slightly acid; abrupt, wavy
boundary.

36 to 48 inches, brown (7T.5YR 5/4) clay; weak, medi-
um, angular blocky structure; very firm; caleareous.

In undisturbed areas the Al horizon ranges from 1 to 3
inches in thickness. In some cultivated arcas the A2 horizon
is absent. The B2lir horizon ranges to dark brown in color.
The B22ir horizon ranges from 3 to 12 inches in thickness.

Manistee soils are better drained and have brighter colors
than Allendale soils. They have a finer textured C horizon
than Menominee soils. Manistee soils have coarser textured
A and Bir horizons than Ubly soils.

Manistee sand, 0 to 4 percent slopes (MdB).—This well
drained or moderately well drained, nearly level soil
occurs in areas near major drainageways and in slightly
higher positions, where 18 to 42 inches of loamy sand
and sand are deposited on clay. Slopes are generally less
than 1 percent, but along the edges of some areas, slopes
are as much as 4 percent. Wind has blown part of the
original surface layer away. Included in mapping are
small aveas in cultivated fields where the surface layer
is loamy sand 6 to 8 inches thick.

Some areas of this soil have been cultivated, and others
are idle or wooded. If the soil is cultivated, soil blowing
is a moderate hazard. Low fertility and droughtiness are
other concerns of management. Capability unit I1Ts-3
(4/2a) ; woodland suitability group C.

II1C—

Markey Series

The Markey series consists of nearly level to depres-
sional, very poorly drained, organic soils that occur on
outwash plains and lake phms These soils developed in
mixed woody and fibrous organic materials, 12 to 42
inches thick, overlying sand or loamy sand.

In a typical profile the surface layer is black muck
about 6 inches thick. Below the surface layer is dark
reddish-brown muck that extends to a depth of about
26 inches and contains fragments of partially decomposed
woody material. A 1-inch layer of very davk gray loamy
sand occurs between this layer and the underlying mate-
rial. The underlying mineral material is loose, gray loamy
sand.

Runofl is very slow to ponded. Permeability is moder-
ately rapid to rapid when the water table is low. The
available moisture capacity is very high. Organic-matter
content is very high. Reaction of the organic material
ranges from medium acid to mildly alkaline in the upper

12 inches and from neutral to mildly alkaline in the
lower part.

Most of the acreage is woodland. The water table is at
or near the smhce unless these soils ave artificially
drained, and this saturated condition prevents the early
tillage of the soils and hinders use of farm machinery.
These soils dry out slowly in the spring and after pro-
longed rain, and they are difficult to dvain. Frost damage
fmd soil blowing are further concerns in the use of these
soils for crops. Soil blowing is a serious hazard if large
areas are cultivated.

Typical profile of Markey muck:

1—0 to 6 inches, black (10YR 2/1) muck; moderate, coarse,
granular structure; friable; containg small to large
amounts of woody and grassy plant remains; mildly
alkaline; abrupt, smooth boundary.

2—6 to 26 inches, dark reddish-brown (5YR 2/2) muck, grad-
ing to black in lower part; weak, coarse, subangular
blocky structure; friable; containg some hrown
chunks of woody material; mildly alkaline; abrupt,
smooth boundary.

IIA1b—2G to 27 inches, very dark gray (10YR 3/1) loamy
sand; structureless (single grain) ; compacted; non-
sticky when wet; mildly alkaline; abrupt, smooth
boundary.

IICg—2T to 48 inches. gray (10YR 5/1) loamy sand; struc-
tureless (single grain) ; loose; nonsticky when wet;
mildly alkaline.

The uppermost layer ranges to very dark brown in color.
The organic material below a depth of 15 inches is peaty
muck or peat in a few areas. The depth to the underlying
sandy material ranges from 18 to 36 inches.

Markey soils have thinner organic material than either
Carbondale, Houghton, or Lupton soils.

Markey muck (Me).—This ]cvel soil occurs in swamps
where shallow deposits of organic material have accumu-
lated over sand. In a few aveas a thin layer of recently
deposited plant remains, 1 to 2 inches thick, is on the
surface. Included in mapping are some areas where the
organic deposits are less than 12" or more than 42 inches
tthl\, and in these areas Roscommon mucky sand or
Carbondale muck occur.

Most of this Markey soil is woodland that contains tag
alder and willow thickets. Markey muck is very pom]y
drained, and the organic matter will decompose rapidly
if the soil is cultivated. Capability unit Vwe-1 (M/4c);
woodland suitability group J.

Menominee Series

The Menominee series consists of nearly level to
strongly sloping, well drained or moderately well drained
soils that occur on till plains and moraines. These soils
developed in sand or loamy sand, 18 to 42 inches thick,
and in the underlying loam, clay loam, or silty clay loam.

In a typical profile the surface layer is very dark
grayish-brown sand about 7 inches thick. The subsurface
layer is gray sand about 2 inches thick. The subsoil con-
sists of two parts and an intervening layer. The upper
part is dark-brown to yellowish-brown, loose to very
friable sand about 15 inches thick. The intervening layer
is light brownish-gray, loose sand about 3 1nches thick.
The Tower part of the subsoil is dark-brown, firm clay
loam about 7 inches thick. The underlying material is
brown, firm clay loam that is high in content of lime.
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Runoff varies according to slope and type of vegetation.
Permeability is rapid in the layers of sand but is moder-
ately slow in the layers of clay loam. The available mois-
ture capacity is low. Although the moisture content is
rarely adequate for optimum crop growth, especially in
the steeper areas, the finer textured layers hold a signifi-
cant amount of moisture that keeps the sand moist and
gives otherwise droughty soils a moderate capacity to
supply moisture for plants. The content of organic matter
is low. Reaction is slightly acid or medium acid in the
surface layer and the upper part of the subsoil and is
slightly acid or neutral in the lower part of the subsoil.

Many of the nearly level to sloping areas have been
cultivated, but the steeper areas remain as woodland or
are pastured. During extended dry periods, crops show
lack of sufficient moisture and their growth is reduced.
Water erosion is a serious hazard in steep areas that are
cultivated.

Typical profile of a Menominee sand :

Ap—O0 to 7 inches, very dark grayish-brown (10YR 3/2)
sand; very fine, granular structure; very friable;
slightly acid; abrupt, smooth boundary.

A2—7 to 9 inches, gray (10YR 6/1) sand; single grain;
loose; medium acid; abrupt, irregular boundary.

B21ir-—9 to 16 inches, dark-brown (7.5YR 4/4) sand; very
weak, medium, subangular blocky structure; very
friable; medium acid; gradual, wavy boundary.

B22ir—16 to 24 inches, yellowish-brown (10YR 5/4) sand;
single grain; loose; medium acid; clear, wavy bound-
ary.

A’2—24 to 27 inches, light brownish-gray (10YR 6/2) sand;
single grain; loose; medium acid; abrupt, irregular
boundary.

IIB't—27 to 34 inches, dark-brown (7.5YR 4/4) clay loam;
moderate, coarse, angular blocky structure; firm;
slightly acid; abrupt, wavy boundary.

IIC—34 to 48 inches, brown (10YR 5/3) clay loam; massive;
firm; calcareous.

Undisturbed areas have a very dark gray Al horizon about
1 inch to 3 inches thick, and some cultivated areas lack an
A2 horizon. The texture of the IIB’t horizon ranges to silty
clay loam or heavy loam and the thickness ranges from 4 to
10 inches. The texture of the C horizon is loam or silty clay
loam in some areas.

Menominee soils have coarser textured upper horizons than
Ubly soils, and their C horizon is not so fine textured as that
of Manistee soils. Mcnominee soils are better drained and
have brighter colors than Iosco soils.

Menominee sand, 0 to 2 percent slopes (MnA).—This
well drained or moderately well drained soil is nearly
level. Slopes are generally less than 1 percent. The tex-
ture of the surface layer is light loamy sand or sand that
contains enough fines and organic matter to give it a
loamy feel. In wooded areas this layer is 1 to 8 inches
thick, black or very dark gray, and covered with 14 to 3
inches of leaf litter and plant residues. In cultivated areas
it is 6 to 8 inches thick. Sand or sand and loamy sand are
the dominant textures to a depth of 18 to 42 inches;
below this depth, loam to silty clay loam is dominant.
This soil has faint to distinct, gray or yellowish-red
mottles at a depth of 25 to 40 inches. Included in map-
ping are small areas of somewhat poorly drained Iosco
loamy sand that occur in some of the sags and narrow
drainageways. Also included, near drainageways, are
small areas where the slope slightly exceeds 2 percent,

Areas of this soil are cultivated, pastured, or wooded.

Surface runoff is very slow, and the available moisture
capacity is low. The organic-matter content and fertility
are low. If the soil is cultivated, soil blowing is a moder-
ate hazard. Capability unit IITs-8 (4/2a); woodland
suitability group C.

Menominee sand, 2 to 6 percent slopes (MnB).—This soil
generally has slopes of 2 to 4 percent. In cultivated areas
the surface layer is 4 to 7 inches thick and very dark
grayish brown. The thickness of the sandy part of the
profile ranges from 18 to 42 inches within distances of
less than 100 feet. Included in mapping are some spots in
which the sandy part is less than 18 inches or more than
42 inches thick. Also included, on some of the upper
slopes, are many spots that are lighter colored and mod-
erately eroded. Some inclusions on the narrow ridgetops
are nearly level. In addition, small included areas near
drainageways have slopes slightly exceeding 6 percent.

Areas of this soil are cultivated, pastured, or wooded.
This soil has a low available moisture capacity, but it is
low in organic-matter content and is subject to a moder-
ate hazard of erosion where cultivated. Capability unit
ITIs—4 (4/2a); woodland suitability group C.

Menominee sand, 6 to 14 percent slopes (MnD).—This
well drained to moderately well drained soil is moderately
sloping or rolling. Slopes are dominantly about 9 percent.
The thickness of the sandy part of the profile ranges
from 18 to 42 inches within distances of less than 50 feet.
Included are small spots of Rubicon sand and Nester soils
in which the sandy part is either deep or shallow.

Areas of this soil are pastured, wooded, or cultivated.
This soil has slow surface runoff and a low available
moisture capacity. It is low in content of organic matter.
If cultivated, it is subject to a moderately severe hazard
of erosion. Capability unit ITTe-9 (4/2a); woodland
suitability group C.

Menominee loamy sand, 0 to 2 percent slopes (MrA).—
This nearly level to level soil occurs in high positions
above major streams. Included are small areas of wetter
Tosco soils that lie in the lowest parts of areas mapped as
this soil and are excessively wet in the spring and dry
out more slowly than the Menominee soil.

Most of this soil is cultivated or in pasture, but the
soil is only moderately well suited to these uses because
of droughtiness and the risk of soil blowing. Capability
unit IITs-3 (4/2a) ; woodland suitability group C.

Menominee loamy sand, 2 to 6 percent slopes (MrB).—
This soil is gently sloping, and the surface layer consists
of 4 to 6 inches of loamy sand. Included in mapping are
small areas of Iosco soils that occur in small depressions
and drainageways and remain wet longer than this
Menominee soil. Also included are moderately eroded
spots in areas where slopes are 4 to 6 percent. These spots
are lower in organic-matter content and fertility than
uneroded areas.

Runoff is greater on this soil than on nearly level
Menominee soils, and therefore this soil is slightly more
droughty. Water ponds in depressions and delays plant-
ing during wet years. During dry summers a shortage of
moisture reduces crop growth, and soil blowing is a
hazard in cultivated areas. Capability unit I1Ts—4 (4/2a) ;
woodland suitability group C.
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Montcalm Series

The Montcalm series consists of nearly level to steep,
well drained or moderately well drained, sandy soils that
occur on till plains and moraines. These soils developed
in loamy sand and sand material.

In a typical profile the uppermost layer is very dark
grayish-brown loamy sand about 2 inches thick. The sub-
surface layer is Jight brownish-gray sand about 7 inches
thick. The subsoil consists of two parts. The upper part
of the subsoil is very friable, dark-brown loamy sand
about 9 inches thick. The lower part of the subsoil extends
to o depth of about 55 inches and consists of alternate
layers of sand and light sandy loam. The sand layers are
light yellowish brown and are loose. The light sandy
loam layers are dark brown and range in thickness from
4 inch to about 4 inches. These layers are friable. The
underlying material is loose, pale-brown sand that is high
m lime content.

Runoff is slow on the mild slopes and medium on the
steep slopes. Permeability is moderately rapid, and the
available moisture capacity is moderate. The organic-
matter content 1s low. Reaction of the surface layers and
subsoil is strongly acid or medium acid,

Most, of the acreage is woodland, especially the steeply
sloping areas. A few areas are cropland, and other areas
are pasture or are idle and growing up to bhrush. Mont-
calm soils are normally filled nearly to capacity with
water at the beginning of the growing season, but as the
season progresses crops show signs that sufficient moisture
18 lacking .during years of average or less than average
rainfall. Droughtiness is a severe limitation in extreme
dry periods.

Typical profile of a Montcalm loamy sand:

Al—0 to 2 inches, very dark grayish-brown (10YR 3/2)
loamy sand; weak, medium, granular structure; very
friable; medinm acid; abrupt, smooth boundary.

A2—2 to 9 inches, light brownish-gray (10YR 6/2) sand;
single grain; loose; medium acid; abrupt, wavy
boundary.

Bir—9 to 18 inches, dark-brown (7.5YR 4/4) loamy sand;
weak, medium, subangular blocky structure; very
friable; medium acid; clear, wavy boundary.

A’2—18 to 30 inches, light yellowish-brown (10YR 6/4) sand;
single grain; loose; medium acid; abrupt, wavy
boundary.

A’2-B’t—30 to 55 inches, dark-brown (7.5YR 4/4) light sandy
loam, representing the B’t horizons; pale-brown
(10YR 6/3) sand, representing the A’2 horizons;
the B’t horizons are massive and friable; the A’2
horizons are single grain and loose; the thickness
of the B’t horizons ranges from 14 to about 4 inches;
medium acid; abrupt, wavy boundary between last
B’t horizon and C horizon.

C—55 to 60 inches, pale-brown (10YR 6/3) sand; single
grain; loose; calcareous.

The Al horizon ranges to very dark brown in color. The A2
horizon ranges to gray in color and from 4 to 12 inches in
thickness. Cultivated areas have a very dark grayish-brown
or dark grayish-brown Ap horizon about 6 to 10 inches thick.
The combined thickness of the A and B horizons ranges from
43 to GO inches.

Montclam soils have a finer textured profile than either
Chelsea or Rubicon soils.

Montcalm loamy sand, 0 to 2 percent slopes (MtA).—
This soil is nearly level. Included are some spots of clay
material, gravel, or weakly cemented fragipan layers.

406-304—72——4

This soil is used as cropland, pasture, or woodland.
Main limitations are a moderate risk of soil blowing,
droughtiness, low fertility level, and low organic-matter
content. Capability unit ITTs4 (4a); woodland suit-
ability group C.

Montcalm loamy sand, 2 to 6 percent slopes (MiB).—
This undulating and gently sloping soil occurs on till
plains and moraines. Relief is complex in many areas,
and slopes are generally less than 200 feet Jong. Small
included arveas, 1 to 8 acres in size, are moderately
eroded ; their organic-matter content is low, and they are
readily affected by soil blowing. Also included ave some
areas where slopes range from 6 to 10 percent and where
both soil blowing and water erosion ave hazards.

This soil is used as cropland, pasture, or woodland.
Because of the undulating relief, stripcropping is diffi-
cult to lay out. Low moisture holding capacity during
dry months restricts the choice of crops to drought-
resistant or early maturing crops. Capability unit IXTs—4
(4a) ; woodland suitability group C.

Montcalm loamy sand, 6 to 12 percent slopes (MtC).—
This well-drained, coarse-textured soil is rolling. Included
in mapping are some brown, moderately eroded spots on
the upper parts of the slopes. Also included are spots
with a sandy loam surface layer, and small areas where
slopes range from 2 to 6 percent.

Most of the acreage is cultivated and pastured, but
some areas remain wooded. Erosion is a moderately
severe hazard. Droughtiness and low fertility are limita-
tions. Capability unit IITe-9 (4a); woodland suitability
group C.

Montcalm loamy sand, 12 to 25 percent slopes (MiE).—
This soil is hilly or strongly sloping. Included in map-
ping are some brown, moderately eroded spots that occur
on the upper parts of the slopes.

Most of this soil is pastured, idle, or wooded. Erosion
is a severe hazard. Droughtiness, low organic-matter con-
tent, and low fertility are limitations. Capability unit
IVe-9 (4a); woodland suitability group C.

Munuscong Series

The Munuscong series consists of nearly level to depres-
sional, very poorly drained or poorly drained soils that
oceur on lake plains and till plains. These soils developed
in sandy loam material overlying clay or silty clay. The
thickness of the sandy loam ranges from 18 to 42 inches.

In a typical profile the surface layer is black sandy
loam about 8 inches thick. The subsoil is friable, gray
sandy loam, about 22 inches thick, that is mottled with
dark yellowish brown in the lower part. The underlying
material is very firm, gray clay that contains many, dis-
tinct, yellowish-brown mottles. This layer is high in lime
content.

Runoff is slow to very slow, and water ponds in depres-
sions and low areas, particularly during the spring. Per-
meability is moderately rapid in the upper part of these
soils, but is very slow in the lower part. These soils
are saturated with water for long periods of time, but
the available moisture capacity i1s only moderate. The
organic-matter content is moderately high to high in the
surface layer. Reaction of the surface layer and subsoil
ranges from slightly acid to neutral. :
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Only a small acreage of Munuscong soils occurs in the
county, and most of that acreage is used as woodland or
pasture. A few areas have been cleared and artificially
drained and are used as cropland. Excessive wetness 1s
the major limitation in the use of these soils for crops.
The water table 1s near the surface unless these soils are
artificially drained, and their saturated condition restricts
the growth and development of plant roots and hinders
tillage.

Typical profile of Munuscong sandy loam:

Ap—-0 to 8 inches, black (10YR 2/1) sandy loam; weak,
medium, granular structure; friable; slightly acid;
abrupt, smooth boundary.

B21g—8 to 14 inches, gray (10YR 5/1) sandy loam; weak,
medium, granular structure; friable; neutral; grad-
ual, wavy boundary.

B22g—14 to 30 inches, gray (10YR 5/1) heavy sandy loam;
common, medium, distinet, dark yellowish-brown
(10YR 4/4) mottles; weak, coarse, subangular
blocky structure; friable; neutral; abrupt, smooth
boundary.

IICg—30 to 48 inches, gray (10YR 5/1) clay; many, coarse,
distinct, yellowish-brown (10YR 5/4) mottles; mas-
sive; very firm; calcareous.

The Ap horizon ranges to very dark gray in color and from
6 to 9 inches in thickness. The texture of the B22g horizon
ranges to light clay loam in a few arcas. The depth to the
limy clay ranges from 24 to 36 inches. The upper 2 to 4
inches of the clayey material is neutral to mildly alkaline
in a few areas.

Munuscong soils are finer textured in the upper part of
their profile than Pinconning soils. They have coarser tex-
tured A and B horizons than either Parkhill or Pickford
soils.

Munuscong sandy loam (Mu).—This nearly level soil
occurs in areas where shallow sandy loam outwash is
deposited over clay. Included in mapping are random
spots where the surface layer is loam or loamy sand, and
small areas of somewhat poorly drained soils.

Because of poor natural drainage, this soil is used
mainly as woodland or pasture. A few small areas have
been tile drained and are cultivated along with surround-
ing areas. Organic-matter content is high, but excessive
wetness is a limitation and soil blowing 1s a hazard if the
soil is cultivated. Capability unit ITw-8 (8/1c); wood-
land suitability group P.

Nester Series

The Nester series consists of level to very steep, well
drained or moderately well drained soils that oceur on
till plains and moraines. These soils developed in clay
Joam or silty clay loam glacial material and have a fine-
textured subsoil. In places the underlying material is
sand at a depth of 42 inches or more.

In a typical profile the surface layer is very dark
grayish-brown loam about 7 inches thick. The subsurface
layer 1s light brownish-gray loam about 2 inches thick.
The subsoil, about 16 inches thick, is friable, grayish-
brown loam in the upper part and firm, reddish-brown
clay loam and heavy clay loam in the lower part. The
underlying material is firm, brown clay loam that is high
in lime content.

Runoft varies according to slope and type of vegeta-
tion. Permeability is moderately slow, and the available
moisture capacity is high. The organic-matter content is

medium to low. Reaction of the surface and subsurface
layers and subsoil is slightly acid or medium acid.

Most of the acreage is cropland in the nearly level
areas. The more sloping areas are pasture or woodland.
The major limitation in the use of these soils for crops is
the severe hazard of erosion. Severely eroded areas have
poor tilth and are difficult to work; cobblestones and
gravel are scattered over the surface in eroded areas.

Typical profile of a Nester loam:

Ap—0 to 7 inches, very dark grayish-brown (10YR 3/2)
loam ; moderate, mediuni, granular structure ; friable;
slightly aecid; abrupt, smooth boundary.

A2—7 to 9 inches, light brownish-gray (10YR 6/2) loam;
weak, coarse, granular structure; friable; slightly
acid; abrupt, irregnlar boundary.

A&B—9 to 12 inches, grayish-brown (10YR 5/2) loam repre-
senting the A horizon; reddish-brown (5YR 4/4)
clay loam representing the BB horizon; A horizon
occurs as thick coatings on peds, in root and worm
channels, and in cracks; weak, coarse, granular
structure; friable; B horizon has moderate, medium,
subangular blocky strueture; firm; medium acid;
gradual, wavy boundary.

B2t—12 to 25 inches, reddish-brown (5YR. 4/4) heavy clay
loam; strong, medium, angular blocky structure;
firm; slightly acid; abrupt, wavy boundary.

C—25 to 48 inches, brown (7.5YR 5/4) clay loam; weak,
medium, angular blocky structurve; firm; calcarcous.

The Ap horizon ranges to dark grayish brown in color and
from G to 9 inches in thickness. Undisturbed areas have a
very dark grayish-brown Al horizon 1 inch to 3 inches thick.
The B horizon ranges to dark brown in color. The B2t hori-
zon ranges to light clay in texture.

Nester soils are better drained and are brighter colored
than Kawkawlin soils. They have a coarser textured profile
than Ontonagon soils and have a finer textured profile than
Londo soils.

Nester loam, 0 to 2 percent slopes (NeA).—This soil is
nearly level. Slopes are generally less than 1 percent, but
are up to 2 percent on broad ground swells and domes.
Included in mapping are small spots of Ubly sandy loam,
Menominee loamy sand, and Nester sandy loam, In other
small included areas, the limy underlying material occurs
at a depth of 20 to 25 inches. Also included, in the nar-
row waterways and small sags, is somewhat poorly
drained Kawkawlin loam or poorly drained and very
poorly drained Sims loam.

Most of the acreage is intensively cultivated. Organic-
matter content is medium, and runoff very slow.
Permeability is moderate in the surface layer and mod-
erately slow in the finer textured subsoil. The soil dries
out and warms up slowly in the spring, and it is easily
compacted if worked when it is wet. The waterways and
sags are excessively wet in spring and after rain, and
this delays planting and tillage in those areas. Capability
unit ITs-1 (1.5a); woodland suitability group B.

Nester loam, 2 to 6 percent slopes (NeB).—This undu-
lating and gently sloping soil lies on broad ridgetops and
hilltops that are surrounded by more sloping soils. In-
cluded in mapping are spots of Menominee loamy sand.
In addition, small areas of soils that have a brownish-
gray heavy loam surface layer occupy about 10 percent
of the acreage; in these soils the limy underlying mate-
rial is at a depth of 16 to 20 inches. Also included, on
ridgetops, are small areas where slopes are between 1 and

2 percent and, on some parts of side slopes, small areas

where slopes are between 7 and 9 percent. Included in
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the narrow waterways and small wet spots are somewhat
poorly drained Kawkawlin loam and poorly drained or
very poorly drained Sims loam; these wet spots dry out
slowly in the spring and after rain, and this delays plant-
ing and tillage. Moderately eroded areas where the
present surface layer is a mixture of the original surface
layer and the upper part of the subsoil are also included;
these areas have a lower organic-matter content, are
lighter in color, and crust more readily than uneroded
Nester soils.

This soil has a medium to low organic-matter content.
Runoft is slow, but water usually runs off rapidly enough
to prevent excessive wetness. Permeability is moderate
in the surface layer but is moderately slow in the lower,
finer textured layers. The soil warms up slowly in spring
and is easily compacted if worked when wet. Farming is
intensive in most areas where erosion is a moderate
hazard. Capability unit ITe~1 (1.5a); woodland suitabil-
ity group B.

Nester loam, 6 to 12 percent slopes {NeC).—This soil is
rolling and moderately sloping. The surface layer is domi-
nantly loam, and the underlying limy material is at a depth
of 20 to 25 inches. Slopes are generally 6 to 12 percent, but
included in mapping are small areas where slopes range
from 2 to 6 or from 12 to 18 percent.

This soil unit is used as cropland, pasture, and wood-
land. Organic-matter content 1s medium to low. Runoft
is medium to slow, depending on ground cover. Erosion
is a moderately severe hazard if the soil is cultivated;
runoff must be carefully disposed of to control erosion.
Capability unit IITe—4 (1.5a); woodland suitability
group B.

Nester loam, 6 to 12 percent slopes, eroded (NeC2).—
This rolling and moderately sloping soil has a surface
layer less than 6 inches thick overlying the finer textured
subsoil. The present surface layer is a mixture of the
original surface soil and the upper part of the subsoil.
Organic-matter content, fertility, and permeability have
all been reduced by erosion. This soil crusts readily and
produces less growth of crops than uneroded soils. In-
cluded in mapping are severely eroded areas in which
most of the original surface soil has been eroded away;
good crop growth is difficult to obtain in these severely
eroded areas. Also included are many small areas where
the limy underlying material begins at depths of 16 to 20
inches. Slopes are 150 to 300 feet long, and small in-
cluded areas have slopes of 1 to 6 percent or 12 to 18
percent. Somewhat poorly drained Kawkawlin loam and
poorly drained or very poorly drained Sims loam are
mclnded in the narrow drainageways and wet spots.

All of this Nester soil is cultivated or has been culti-
vated in the past. Good management can improve tilth
and check erosion, and under these circumstances crop
growth is adequate. Capability unit ITTe—4 (1.5a); wood-
land suitability group B.

Nester loam, 12 to 18 percent slopes (NeD).—This soil
is hilly or strongly sloping. The limy underlying mate-
rial begins at a depth of 20 to 25 inches in some areas.
Slopes are 200 to 400 feet long and, in some included
areas, range from 18 to 25 percent. Poorly drained or
very poorly drained Sims loam or organic soils are in-
cluded in wet spots, and there are a few inclusions of
Ubly sandy loam.

Most of the acreage is used for pasture, woodland, or
cropland. This soil is suitable only for occasional cutiva-
tion because it is erodible and strongly sloping. If it
is cultivated, erosion and medium to rapid runoft are
hazards. Growing crops in long cropping systems, con-
touring, and contour stripcropping, or maintaining per-
manent vegetation, all help to control erosion. Capability
unit IVe-1 (1.5a) ; woodland suitability group B.

Nester loam, 12 to 18 percent slopes, eroded (NeD2).—
This soil is hilly or strongly sloping. Slopes are generally
150 to 300 feet long. Because of erosion, all but 3 to 6
inches of the original surface soil has been removed. The
remaining surface soil has been mixed with the upper
part of the subsoil to form a plow layer, which is lighter
colored, is lower in organic-matter content and fertility
level, crusts more readily, and is in poorer tilth than the
surface layer in uneroded areas. Included in mapping are
small areas where slopes are from 1 to 6 or from 18 to 25
percent. Also included are spots of loamy sand and sand,
as well as spots of clay loam in severely eroded areas.
Small areas where the limy underlying material begins at
depths of 16 to 20 inches are also included.

This soil has been cultivated in the past, and many
areas are still being farmed. Other areas are 1dle, in pas-
ture, or growing up to weeds and brush. Erosion control
1s the major management concern. Improvement of tilth
and fertility level are other concerns. Growing crops in a
long cropping system or on the contour helps to control
erosion and conserves water. Areas that are too small or
too irregular to be farmed on the contour are better suited
to pasture or to growing hay. Capability unit IVe-1
(1.5a) ; woodland suitability unit B.

Nester loam, 18 to 30 percent slopes (NeE).—This steep
soil is of limited extent in the county. Slopes are gen-
erally 18 to 25 percent but, in a few areas, are up to 30
percent. The surface layer is about 60 percent loam and
about 40 percent sandy loam. A few spots of Menominee
loamy sand, Mancelona loamy sand, or Chelsea sand are
included in areas mapped as this soil. In other small
inclusions, limy underlying material occurs at a depth
ranging from 20 to 25 inches. Small, wet spots ave in-
cluded in low areas and contain poorly drained and very
poorly drained Sims soils and organic soils.

Most areas of this Nester soil are uneroded or only
slightly eroded. Because of its steep slopes, this soil is
difficult to farm without excessive loss of soil and water.
The operation of farm machinery on the steep slopes is
difficult and, in some cascs, unsafe. Runoft is rapid, and
erosion is a severe hazard if the soil is cultivated. A good
vegetation cover is essential to control erosion. Capability
unit, VIe-1 (1.5a) ; woodland suitability group B.

Nester loam, 18 to 30 percent slopes, eroded [NeF2).—-
This steep soil occurs in areas that are within and adja-
cent to broad areas of other Nester soils. Slopes are domi-
nantly 18 to 25 percent but range up to 80 percent.
Because of erosion, the present surface layer is a mixture
of the original surface soil and the upper part of the
subsoil. This surface layer is lighter colored, is lower in
organic-matter content and fertility level, and crusts
more readily than the surface layer in uneroded areas.
Many areas having a sandy loam or light clay loam sur-
face layer are included; the clay loam is in severely
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eroded spots. Small areas where a limy underlying mate-
rial begins at depths of 16 to 20 inches are also included.

Most of this soil has been cultivated in the past, but
many areas are now idle, in pasture, or growing up to
weeds and brush. Because of steep slopes and past ero-
sion, excessive loss of soil and water normally occurs if
the soil is farmed. Operation of farm machinery is diffi-
cult and often unsafe on the steep slopes; runoff is rapid
and further erosion is a severe hazard. A good vegetation
cover is necessary to check soil losses. Capability unit
VIe-1 (1.5a); woodland suitability group B.

Nester sandy loam, sandy substratum, 0 to 6 percent
slopes (NbB).—This nearly level to gently sloping soil lies
between the higher lying Nester soils formed in clay
loam and the lower lying Montcalm, Chelsea, or Rubicon
soils formed in loamy sand or sand. The surface layer is
dominantly sandy loam. The underlying sand generally
begins at a depth of about 42 inches, but in some areas it
begins at depths of more than 48 inches. In places the
clay loam subsoil is limy below a depth of 23 inches, and
these areas are included in mapping. Also included are
areas where the surface and subsurface layers have a
total thickness of as much as 16 inches.

Most of the acreage is planted to crops and is inten-
sively cultivated. The soil is medium to low in organic-
matter content and is slightly susceptible to erosion.
Runoff is very slow, and the soil stays moist for a long
time and warms up slowly in the spring. Capability mnit
ITs-1 (1.5a) ; woodland suitability group B.

Ocqueoc Series

The Ocqueoc series consists of nearly level, well drained
or moderately well drained soils that occur on lake plains.
They developed in medium and coarse sands overlying
stratified fine and very fine sands and silt. The thickness
of the upper sandy layers ranges from 18 to 42 inches.

In a typical profile the surface layer is very dark gray
sand about 2 inches thick. The subsurface layer is light
brownish-gray sand about 10 inches thick. The subsoil is
about 20 inches thick and consists of two parts. The upper
part is very friable, dark-brown sand and grades to loose,
light yellowish-brown sand in the lower part. The under-
lying material is stratified, loose, brown fine and very
fine sand, and friable, brown silt.

Runoft is slow to very slow, and water ponds in the
wet depressions and lowest lying areas. Permeability is
rapid in the upper sandy layers, but is only moderately
rapid in the underlying finer textured layers. The con-
tent of organic matter is low. Moisture capacity is rarely
adequate for optimum crop growth. Reaction of the sur-
face and subsurface layers and subsoil is strongly acid
to slightly acid.

Most of the acreage is pasture, woodland, or idle. Only
a small acreage of Ocqueoc soils occurs in the county, and
the main limitations for crops is sandy texture and
droughtiness. Crops usually show signs of moisture defi-
.clency during the growing season.

Typical profile of Ocqueoc sand:

Al1—0 to 2 inches, very dark gray (10YR 3/1) sand; very

weak, fine, granular structure; very friable; strongly
acid; abrupt, wavy boundary.

A2—2 to 12 inches, light brownish-gray (10YR 6/2) sand;
single grain; loose; medium acid; clear, wavy
boundary.

B21lir—12 to 15 inches, dark-brown (7.5YR 4/4) sand; very
weak, medium, subangular blocky structure; very
friable; medium acid; gradual, wavy boundary.

B22ir—15 to 28 inches, yellowish-brown (10YR 5/4) sand;
single grain; loose; medium acid; gradual, wavy
boundary.

B3—28 to 32 inches, light yellowish-brown (10YR 6/4) sand;
single grain; loose; slightly acid; abrupt, wavy
boundary.

IIC—32 to 48 inches, brown (10YR &5/3) stratified fine and
very fine sand and silt; sand is single grain, loose;
silt is massive, friable; mildly alkaline.

Cultivated areas have an Ap horizon that ranges to very
dark grayish brown in color and from 6 to 9 inches in thick-
ness. The B horizon ranges to dark yellowish brown in color.
The upper part of the profile is coarse sand in some arecas.
The thickness of the individual layers of sand and silt in
the C horizon ranges from 2 to 12 inches or more.

Ocqueoc soils are better drained than Ingallg soils. Ocqueoc
soils are coarser textured in the lower part of the profile
than Menominee soils, but they have a finer textured lower
profile than Rubicon soils.

Ocqueoc sand, 0 to 2 percent slopes (OcA).—This nearly
level soil occurs in small areas. The surface texture
ranges from sand and fine sand to loamy sand, but it is
mainly sand. Included in some of the higher lying places
are areas where the underlying silt and very fine sand
material occur at a depth between 42 and 48 inches. Some
moderately eroded spots and somewhat poorly drained
spots are also included.

Some of this soil is cultivated or pastured, but most
areas remain as woodland. Runoff is very slow. This soil
1s droughty; if cultivated, soil blowing is a moderate
hazard. Capability unit I1Ts-8 (4a); woodland suitabil-
ity group C.

Ogemaw Series

The Ogemaw series consists of nearly level, somewhat
poorly drained or poorly drained soils that occur on lake
plains and outwash plains. These soils developed in
medium and coarse sand overlying loam, clay loam, silty
clay loam, or light clay. The thickness of the sandy upper
part ranges from 18 to 42 inches.

In a typical profile the surface layer is black sand
about 3 inches thick. The subsurface layer is light-gray
sand about 7 inches thick. The subsoil consists of two
parts. The upper part of the subsoil is dark reddish-
brown sand, about 9 inches thick, that is cemented and
hard when dry. The lower part of the subsoil is dark
yellowish-brown, loose sand, about 11 inches thick, that
contains distinct, light-gray mottles. The underlying ma-
terial is yellowish-brown, firm silty clay loam that is
high in lime content,

Runoff is very slow to ponded. Permeability is very
slow to moderately rapid in the upper sandy part of
these soils, depending on the degree of cementation of
the sandy subsoil, and is moderately slow in the under-
lying finer textured material. These soils are saturated
during the spring and after rain. The available moisture
content and organic-matter content are low. Reaction of
the upper part of the subsoil is strongly acid or medium
acid. Reaction of the lower part of the subsoil is medium
acid or slightly acid.
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Only a small acreage of Ogemaw soils occurs in the
county, and only a small amount of that acreage has been
cleared and used as cropland. Most of the acreage is in
pasture or poorly stocked stands of trees. The cemented
layer in the subsoil restricts the downward growth of
plant roots and retards the downward movement of
water, causing a saturated condition that hinders the use
of these soils for crops.

Typical profile of Ogemaw sand:

Al1—0 to 3 inches, black (10YR 2/1) sand; weak, fine, gran-
ular structure; very friable; mediwumn acid; abrupt,
smooth boundary.

A2—3 to 10 inches, light-gray (10YR 6/1) sand; single grain;
loose; strongly acid; abrupt, wavy boundary.

B21hirm—I10 to 16 inches, dark reddish-brown (5YR 2/2)
sand; massive; strongly cemented; strongly acid;
gradual, irregular boundary.

B22hirm—16 to 19 inches, dark reddish-brown (5YR 3/3)
sand; few, fine, distinct, yellowish-red (5YR 5/8)
mottles; massive; weakly cemented; strongly acid;
abrupt, irregular boundary.

B23ir—19 to 30 inches, dark yellowish-brown (10YR 4/4)
sand; common, coarse, distinct, light-gray (10YR
6/1) mottles; single grain; loose; slightly acid;
abrupt, wavy boundary.

IIC—30 to 48 inches, yellowish-brown (10YR 5/6) silty clay
loam; common, medium, distinct, light-gray (10YR
7/2) mottles; massive; firm; calearcous.

The Al horizon ranges from 1 to 4 inches in thickness.
The Ap horizon ranges in cultivated areas from 6 to 9 inches
in thickness and from very dark grayish brown to very dark
brown in color. The strongly cemented layer of sand ranges
from 5 to 15 inches in thickness.

Ogemaw soils have a finer textured C horizon than Sauga-
tuck soils. They have a cemented layer in the B horizon and
a moderately fine textured C horizon that are lacking in the
Au Gres soils.

Ogemaw sand (Og).—This nearly level to slight depres-
sional soil is on outwash plains and in sand-covered areas
on lake plains. It is commonly adjacent to Allendale or
Tosco soils, and it occurs in only a small area of the
county. Trees are shallow rooted on this soil, and numer-
ous cradle knolls are formed as a result of windthrow
of trees. The soil contains a cemented layer that prevents
downward growth of roots and also slows permeability.
The hummocks are better drained and are 1 to 3 feet
higher than the cradles. Up to 15 percent of the acreage
in areas mapped as this soil contains numerous small
spots that lack the cemented layers; Allendale sand or
Tosco sand is included in these spots.

Most. of this Ogemaw soil remains as woodland or is
used for pasture. The soil is acid, and its fertility level
is low. The root zone is shallow in this soil; excessive
wetness 1s a limitation, and crops are susceptible to frost
damage. Capability unit IVw-2 (5b-h); woodland suit-
ability group F.

Ontonagon Series

The Ontonagon series consists of nearly level to un-
dulating or gently sloping, well drained or moderately
well drained soils that have a clayey subsoil and occur
on lake plains. These soils developed in lake-laid clays in
which the clay content exceeds 60 percent. There is only
a small acreage of Ontonagon soils in Gladwin County.

In a typical profile the surface layer is dark-brown
loam about 6 inches thick. The subsurface layer is light

brownish-gray loam about 8 inches thick. The subsoil is
very firm, reddish-brown clay about 11 inches thick. The
underlying material, beginning at a depth of about 20
inches, is very firm, reddish-brown clay. This material
is high in content of lime,

Runoff ranges from very slow on nearly level to de-
pressional areas to medium on gently sloping areas.
Permeability is very slow. Because the permeability is
very slow, Ontonagon soils dry out slowly in the spring
and after rain., The available moisture capacity is mod-
erately high. Reaction ranges from medium acid to
neutral in the surface and subsurface layers and subsoil,
These soils have medium organic-matter content.

Most of the acreage is cropland. A few areas are pas-
ture or woodland. The major limitations in the use of
these soils for crops are very slow permeability and wet-
ness in spring. Because Ontonagon soils dry out slowly
in the spring and after rain, planting operations are
often delayed. Harvesting of crops is difficult during wet
months in fall.

Typical profile of an Ontonagon loam:

Ap—o0 to 6 inches, dark-brown (7.5YR 4/2) loam; moderate,
medium, granular structure; friable; slightly acid;
abrupt, smooth boundary.

A2—6 to 9 inches, light brownish-gray (10YR 6/2) loam;
weak, fine, subangular blocky structure; friable;
slightly acid; abrupt, irregular boundary.

B2t—9 to 20 inches, reddish-brown (5YR 4/3) clay; light
brownish-gray (10YR 6/2) coatings on peds and in
worm and root channels; strong, medium, subangular
blocky structure; very firm; neutral; abrupt, wavy
boundary.

C—20 to 48 inches, reddish-brown (5YR 4/3) clay; massive;
very firm; calcareous.

The Ap horizon ranges from 5 to 9 inches in thickness.
Undisturbed areas have a very dark brown Al horizon 1 to
3 inches thick. The A2 horizon ranges to pinkish gray in
color, and the B horizon ranges to dark reddish brown. Depth
to the limy underlying clay ranges from 16 to 80 inches.

Ontonagon soils are better drained and slightly brighter
colored than either Rudyard soils or Pickford soils. They
have a finer textured profile than Nester soils,

Ontonagon loam, 0 to 2 percent slopes (OnA}.—This
nearly level soil is on lake plains. Included are a few
areas where the loam extends to a depth of 8 to 16 inches
and directly overlies the clay layer. In addition, there are
small inclusions having a sandy loam or silty clay loam
surface layer. Also included are small areas of somewhat
poorly drained Rudyard loam and small areas of coarser
textured Nester soils.

Most areas of this Ontonagon soil are cropland. Runoff
is very slow, and the soil tends to warm up slowly in
spring. Capability unit ITs-1 (1a); woodland suitability
group B.

Ontonagon loam, 2 to 6 percent slopes (OnB).—This
gently sloping soil occurs on the sides of natural drain-
ageways. Included in mapping are a few areas where the
surface layer is silty clay loam. Also included are moder-
ately eroded spots in which the upper part of the subsoil
is mixed with the original surface soil to form a plow
layer.

This soil is used mainly as cropland. The steepest parts
are moderately susceptible to erosion. Eroded spots have
poor tilth and are lower in organic-matter content and
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fertility than uneroded areas. Surface drainage is slightly
better than on nearly level Ontonagon soils. Capability
unit ITTe—4 (1a); woodland suitability group B.

Otisco Series

The Otisco series consists of nearly level, somewhat
poorly drained sandy soils that occur on outwash plains
and lake plains. These soils developed in sand or loamy
sand.

In a typical profile the surface layer is very dark
grayish-brown loamy sand about 7 inches thick., The sub-
surface layer is grayish-brown sand about 4 inches thick.
The subsoil consists of two parts. The upper part of the
subsoil is very friable, dark-brown and loose, dark
yellowish-brown loamy sand about 11 inches thick.
Between the upper and lower parts of the subsoil is a
layer of very friable, grayish-brown loamy sand about
8 mches thick that contains distinet, dark-brown mottles.
The lower part of the subsoil is friable, dark-brown light
sandy loam, about 10 inches thick, that contains distinct,
gray mottles. The underlying material, beginning at a
depth of about 40 inches, is loose, pale-brown light loamy
sand. This material contains distinct, yellowish-brown
mottles.

Because the soils are level or nearly level in most places,
runoft is slow to ponded. Permeability is moderately
rapid to rapid. These soils are saturated for extended
periods of time, especially in the spring. After the water
table recedes In the spring, these soils can become
droughty because they are sandy. These soils have low
organic-matter content and available moisture content.
Reaction ranges from strongly acid to medium acid in
the surface and subsurface layers and subsoil. Reaction
ranges from neutral to moderately alkaline in the under-
lying material.

Otisco soils are used as cropland, pasture, or woodland.
Because they are sandy and wet, they are only moderately
well suited for crops. Artificial drainage is difficult to
obtain in many areas because outlets are lacking and the
soils are sandy.

Typical profile of Otisco loamy sand:

Ap—0 to 7 inches, very dark grayish-brown (10YR 3/2)
lonmy sand; weak, fine, granular structure; very
friable; strongly acid; abrupt, smooth boundary.

A2—7 to 11 inches, grayish-brown (10YR 5/2) sand; single
grain; loose; strongly acid; abrupt, irregular bound-
ary.

B21ir—11 to 16 inches, dark-brown (10YR 3/3) loamy sand;
very weak, medium, subangular blocky structure;
very friable; strongly acid; gradual, wavy boundary.

B22ir—16 to 22 inches, dark yellowish-brown (10YR 4/4)
loamy sand; few, medinm, distinet, strong-brown
(7.5YR 5/8) mottles; single grain; loose; strongly
acid; abrupt, wavy boundary.

A’2—22 to 30 inches, grayish-brown (10YR 5/2) loamy sand;
many, coarse, distinct, dark-brown (7.5YR 3/2) mot-
tles; weak, medium, platy structure; very friable;
strongly acid; abrupt, irregular boundary.
to 40 inches, dark-brown (7.5YR 4/4) light sandy
loam; common, medium, distinct, gray (10YR 5/1)
mottles; weak, medium, subangular blocky struc-
ture; friable; medium aecid; clear, wavy boundary.
C—40 to 60 inches, pale-brown (10YR 6/3) light loamy sand;

common, medium, distinet, yellowish-brown (10YR
5/8) mottles; single grain; loose; neutral.

B’'t—30

SOIL SURVEY

The Ap horizon ranges from 6 to 9 inches in thickness and
to very dark grayish brown in color. Undisturbed areas have
a very dark gray Al horizon 1 to 3 inches thick. The color
of the B2ir horizon ranges to dark brown. The grayish-brown
loamy sand that occurs between the B2ir and B’t horizons
is weakly cemented in some areas. The texture of the B‘t
horizon ranges to heavy loamy sand in a few areas. The B’t
horizon occurs as bands or as thin layers 14 to 4 inches thick
and is separated by coarser textured material in a few areas.
Depth to the C horizon ranges from 35 to about 50 inches.

Otisco soils are more poorly drained and are more highly
mottled than Montealm soils. They have a coarser textured
B3 horizon than Londo soils and a finer textured C horizon
than Au Gres soils.

Otisco loamy sand, 0 to 2 percent slopes [OtA).—This
soil 1s nearly level to undulating. The dominant slope is
less than 1 percent, but included in this mapping unit are
areas where the slope ranges to 4 percent. Also included
are some areas where the surface layer is sandy loam, and
there are several included areas in which layers of fine
sand, silt, or gravel and sand are below a depth of 50
inches.

This soil is used mainly as woodland or pasture. Exces-
sive wetness, especially during the spring, and sandiness
are the major limitations that affect use for crops. When
the water table recedes, this soil dries out quickly. Soil
blowing is a hazavrd in cultivated aveas. Capability unit
IITw-5 (4b); woodland suitability group G.

Parkhill Series

The Parkhill series consists of poorly drained soils that
occur in level arcas and depressions on the lake plain in
the southwestern part of the county. These soils developed
in loamy material that is high in lime content.

In a typical profile the surface layer is very dark gray
loam about 8 inches thick. The subsoil is friable, dark-
gray sandy clay loam that has spots of loam and sandy
loam and 1s about 20 inches thick. The subsoil contains
distinct, yellow, light-brown and reddish-brown mottles.
The underlying material, beginning at a depth of about
28 inches, is firm, gray sandy clay loam. This material
contains prominent, strong-brown mottles and is high in
content of lime.

Runoff is very slow to ponded. Permeability is moder-
ate. The available moisture capacity is high. These soils
have very high organic-matter content. The reaction
ranges from medium acid to neutral in the surface layer
and subsoil.

These soils are used for pasture, woodland, and, if
drained, cropland. Parkhill soils are not extensive, but
they are important to farming on the lake plain in the
southwestern part of the county.

Typical profile of Parkhill loam :

Ap—O0 to 8 inches, very dark gray (10YR 3/1) loam; mod-
erate, fine, granular structure; friable; slightly acid;
abrupt, wavy boundary.

B2g—S8 to 28 inches, dark-gray (5YR 4/1) sandy clay loam
with spots of loam and sandy loam; common, medi-
um, distinet, yellow (10YR 7/6), pale-brown (10YR
6/3), and reddish-brown (5YR 5/3) motitles; mod-
erate, medinm, subangular blocky structure; firm;
slightly acid; gradual, wavy boundary.

Cg—28 to 48 inches, gray (10YR 5/1) sandy clay loam with

spots of loam and sandy loam; common, medinm,
prominent, strong-brown (7.5YR 5/6) mottles; weak,
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coarse, subangular blocky strlictm-c; firm; slightly
plastic; calcareous.

The Ap horizon is loam or sandy loam and ranges from
4 to 14 inches in thickness. The B horizon ranges from 16 to
28 inches in thickness. Depth to the underlying, caleareous
sandy clay loam ranges from 20 to 36 inches. Layers or spots
of sandy material or gravelly material are commonly preseni
in any of the layers.

Parkhill soils have a finer textured B horizon than Breck-
enridge soils. They are coarser textured than either Sims
soils or Hettinger soils.

Parkhill loam (Pa).—This so1l occurs in small closed de-
pressions and on broad level areas. It surrounds small
knolls and ridges. Included in mapping are small spots
in which the soil is calcareous on the surface, but not
necessarily below the surface. Also included are small
areas of somewhat poorly drained Londo loam and,
within broad areas of this Parkhill soil, areas of Sims
Joam that are less than 2 acres in size. Other inclusions
are areas where the underlying material varies from loam
to sandy clay loam, silty clay loam, or sandy loam in
distances of less than 100 feet. Small areas are included
that have a surface layer of mucky loam and, also, some
areas that are covered with a layer of muck up to 12
inches thick,

Most of this Parkhill soil is drained and used for com-
mon crops of the area. The soil has a very high organic-
matter content and a high available moisture capacity.
Iowever, undrained areas have an excessive moisture
limitation and are wet most of the time. The surface
becomes cloddy and the lower layers compact if worked
in a wet condition. Capability unit IIw—4 (2.5¢) ; wood-
land suitability group P.

Pickford Series

The Pickford series consists of nearly level to depres-
sional, poorly drained or very poorly drained soils that
occur on lake plains and in small, depressional lake areas
within till plains. These soils developed in water-laid
clay.

In a typical profile the surface layer is very dark gray
silty clay loam about 7 inches thick. The subsoil is very
firm, dark-gray heavy clay, about 15 inches thick, that
contains prominent, yellowish-brown mottles. The under-
lying material, beginning at a depth of about 22 inches,
is very firm, pale-brown heavy clay. This material con-
tains distinet, gray and brownish-yellow mottles and is
high in content of lime.

Because these soils are nearly level, runoff is slow to
very slow. Water ponds in depressions or in the lowest
lying areas. Permeability is very slow. These soils are
saturated for long periods of time, and unless they are
artificially drained, the water table is at or near the sur-
face. This saturated condition restricts the downward
growth of plant roots and prevents early cultivation of
these soils. The available moisture capacity and organic-
matter content are moderately high. Reaction ranges
from slightly acid to mildly alkaline in the surface layer
and subsoil.

Pickford soils are used for pasture, cropland, or wood-
land. The best drained and higher lying areas are crop-
land. The wettest areas are still wooded or have reverted
from cropland to pasture or brush. The major limitations

for crops arve the high water table, excessive wetness, and
clayey texture of the soils. Pickford soils dry out slowly
in the spring and, because they are low lying, crops are
subject to frost damage.

Typical profile of Pickford silty clay loam:

Al—0 to 7 inches, very dark gray (10YR 38/1) silty clay
loam; weak, anedium, granular structure; firm;
neutral; clear, wavy boundary.

Bg—7 to 22 inches, dark-gray (10YR 4/1) heavy clay; coarse,
medium, prominent, yellowish-brown (10YR 5/6)
mottles; moderate, medium, angular blocky struc-
ture; very firm; neutral; abrupt, irregular boundary.

C—22 to 48 inches, pale-brown (10YR 6/3) heavy clay;
many, coarse, distinct, gray (10YR 6/1) and
brosvnish-yellow (10YR 6/G) mottles; weak, coarse,
angular blocky structure; very firm; very plastic;
calcareous.

The Al horizon ranges from ¢ to 12 inches in thickness
and to black in color. The B horizon ranges to gray, and in
some areas there is little or no mottling in the upper few
inches. Combined thickness of the A and B horizons ranges
from 16 to about 25 inches. In some areas, thin layers of
silty clay loam and clay loam occur in the C horizon.

Pickford soils are more poorly drained and are grayer than
Rudyard soils. They have a finer textured profile than either
Sims soils or Hettinger soils.

Pickford loam (Pc).—This level or depressional soil is on
lake plains. A shallow deposit of loamy material has been
washed over clayey lake-laid material. Included in map-
ping are some areas where the surface layer is sandy
loam or clay loam. A few areas of somewhat poorly
drained Rudyard soils are also included.

Most areas are cleared, drained, and used for crops or
improved pasture. A few areas are woodland. This soil
i1s dense and drains very slowly. It compacts readily
when wet and becomes hard when dry. Runoff is slow,
and water ponds in low areas. This soil warms up slowly,
and planting of crops is delayed during wet months in
spring. Capability unit ITTw-2 (1c); woodland suitabil-
ity group P.

Pickford silty clay loam (Pm).—This level or depres-
sional soil is on lake plains. Small areas are included that
have a very thin sandy or loamy surface layer. Also in-
cluded are a few areas that have a very thin layer of
muck on the surface.

Pickford silty clay loam is the most extensive of the
Pickford soils. Most areas are cleared of trees and artifi-
cially drained. The major limitations are excessive wet-
ness and poor tilth. This soil dries out slowly in the
spring and after rain, and this delays planting and till-
age operations. Capability unit IIIw-2 (1c¢); woodland
suitability group .

Pinconning Series

The Pinconning series consists of nearly level to de-
pressional, poorly drained or very poorly drained soils
that occur on lake plains. These soils developed in sand
or loamy sand material, 16 to about 40 inches thick, that
overlies clay or silty clay material,

In a typical profile the surface layer is black loamy
sand about 7 inches thick. The underlying material con-
sists of three parts. The first part is loose, gray loamy
sand about 7 inches thick. The second part is loose, gray
sand, about 14 inches thick, that contains distinct,
yellowish-brown mottles. The third and lowest part of
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the underlying material, beginning at a depth of about
928 inches, 1s very firm, dark-gray clay. This lowest part
is high in content of lime.

Because these soils are nearly level, runoff is slow to
ponded. Permeability is rapid in the upper part of these
soils but very slow in the clayey underlying layers. The
available moisture capacity is low. Organic-matter con-
tent is very high. Reaction is slightly acid to neutral to
a depth of about 28 inches. ]

Because the Pinconning soils are wet, most of their
acreage is woodland. Only a few areas have been cleared
and artificially drained, and have been used for cropland
or pasture. Unless these soils are artificially drained, the
water table is at or near the surface. This wetness is the
main lmitation in the use of these soils as cropland.
Also, crops grown on these soils are subject to frost
damage. ) ‘

Typical profile of Pinconning loamy sand:

A1—0 to 7 inches, black (10YR 2/1) loamy sand; very weak,
fine, granular structure; very friable; slightly acid;
abrupt, smooth boundary.

Clg—7 to 14 inches, gray (10YR 5/1) loamy sand; single
erain; loose; neutral; gradual, wavy boundary.

C2g—14 to 28 inches, gray (10YR 5/1) sand; common, medi-
um, distinet, yellowish-brown (10YR 5/6) mottles;
single grain; loose; neutral; abrupt, wavy boundary.

IICg—28 to 48 inches, dark-gray (10¥YR 4/1) clay; massive;
very firm; calcareous.

Cultivated areas have a very dark gray or black Ap hori-
zon 6 to 8 inches thick. In some undisturbed areas there is
a layer of muck 2 to 8 inches thick on the surface. The
dominant depth to the clayey material ranges from 18 to 32
inches.

Pinconning soils are coarser textured in the upper part of
the profile than Munuscong soils, and they are finer textured
in the lower part of the profile than Brevort soils.

Pinconning loamy sand (Ps).—This soil is nearly level.
The surface appears mucky or sticky, owing to a large
content of organic matter. Loamy sand dominates the
coarse-textured upper part of this soil. Included in map-
ping are some areas where loamy sand is present only
in the surface layer and is underlain by sand.

A few areas of this soil are artificially drained and
used for crops or pasture, but most areas are woodland.
Undrained areas ave excessively wet and crops are sub-
ject to frost damage. Capability unit TIIw-8 (4/lc);
woodland suitability group W.

Roscommon Series

The Roscommon series consists of nearly level to de-
pressional, poorly drained or very poorly drained soils
that occur on outwash plains and lake plains. These soils
developed in medium sand and coarse sand more than
60 inches thick.

In a typical profile the surface layer is black loamy
sand about 4 inches thick. The underlying material to a
depth of about 42 inches or more is loose, grayish-brown
and light brownish-gray sand.

Runof! is very slow or ponded. In the absence of a high
water table, permeability is very rapid. The available
moisture capacity is very low. Organic-matter content
is moderate to very high. Reaction ranges from slightly
acid to mildly alkaline.

Acreage that is adequately drained is used as cropland.
Undrained areas or areas that are inaccessible are used as
woodland or pasture. The major limitations of Roscom-
mon soils are excessive wetness and the sandy texture.
If the water table is low, Roscommon soils lack sufficient
moisture for optimum crop growth. However, unless the
soils are artificially drained, the water table is at or near
the surface. Because the Roscommon soils are sandy, they
are low in natural fertility. Owing to a lack of outlets in
some areas, 1t is difficult to improve drainage.

Typical profile of a Roscommon loamy sand :

A1—0 to 4 inches, black (10YR 2/1) loamy sand; very weak,
fine, granular structure; very friable; slightly acid;
abrupt, wavy boundary.

Cl—4 to 20 inches, grayish-brown (10YR 5/2) sand; com-
mon, coarse, distinct, yellowish-brown (10YR 5/8)
mottles; single grain; loose; neutral; gradual, wavy
boundary.

C2—20 to 40 inches, light brownish-gray (10YR (/2) sand;
single grain; loose; neutral.

The Al horizon ranges from 2 to 5 inches in thickness and
to very dark brown in color. In the lowest lying areas the
Al horizon is mucky.

Roscommon soils have a coarser textured profile than
Bruce soils. They are more poorly drained and are grayer
than Au Gres soils. Roscommon soils are less acid than
Kinross soils.

Roscommon soils (Rc).—These nearly level soils are on
the lake plain. They have a loamy sand surface layer,
which is underlain by sand at a depth of 2 to 5 inches.
Small areas having a sand or mucky sand surface layer
are included in areas mapped as these soils.

The vegetation commonly consists of swamp grass and
reeds in the wettest areas. Some areas are pastured or
cultivated. These soils are low in fertility, and they are
subject to soil blowing if cultivated. Excessive motsture
is a limitation. Capability unit ITTw-11 (5¢); woodland
suitability group Q.

Roscommon-Brevort-Tawas association (RB).—The
soils in this association are depressional, and are flooded
during wet periods. Roscommon mucky sand makes up
about 60 percent of this association. Brevort mucky
loamy sand and Tawas muck each make up about 20
percent.

The present vegetation is cattails, grass, willow, and
tag alder. Excessive wetness is the major limitation that
affects use of the soils. Roscommon mucky sand is in
capability unit ITTw-11 (5¢) and woodland suitability
group Q. Brevort mucky loamy sand is in capability unit
ITIw-10 (4/2¢) and woodland suitability group W.
Tawas muck is in capability unit Vwe-1 (M/4c) and
woodland suitability group J.

Roscommon-Deford association (RD).—This low-lying
association is on outwash plains that are characterized
by a high water table and slow runoff. The association is
extensive in Bentley Township and in southern Grim
Township. Slopes are less than 2 percent over 90 percent
of the association, exceeding 2 percent only on small
ridges. The soils developed primarily in medium sand or
fine sand that contains, in places, thin layers of fine sand,
sandy loam, loamy.sand, silt, or silt loam. The presence
of these finer textured bands is extremely variable, both
horizontally and vertically, but they are present through-
out 40 to 60 percent of the association. Roscommon soils
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make up about 53 percent of the association, and Deford
soils about 35 percent. Included also are small ridges of
Au Gres soils and Wainola soils, and areas of Burleigh
soils that contain layers of very fine sand and silt within
a depth of 42 inches. These mcluded soils account for
abont 10 percent of the total acreage.

Poorly drained to very poorly drained Roscommon
soils developed in at least 42 inches of sand that contains
no finer textured material. Deford soils also are poorly
drained to very poorly drained, and they developed
mainly in fine sand. The sand or stratified sand extends
to a depth of at least 42 inches and, in some areas, over-
lies clay loam or silt loam.

The vegetation consists of a dense stand of swamp
hardwoods, and there are patches of tag alder and willow
in the most poorly drained areas. The surface layer is
not mucky in some places, but in others it is a mixture of
sand and muck up to 10 inches thick. In general, the
mucky surface layer is thickest in the most poorly drained
areas. Roscommon soils are in capability unit ITTw-~11
(5¢) and woodland suitability group Q. Deford soils are
in capability unit ITIw-6 (4c) and woodland suitability
group W.

Roscommon-Tawas association (RT).—This association
occurs in low-lying, swampy areas where drainage is very
poor because of flooding or seepage. The association is
adjacent to some of the streams tributary to the Molasses
River, and it is also in a large swamp along the main stem
of the Molasses River in southeastern Bourret Township.
Small elongated depressions occur in the northwestern
part of the county. Slopes are less than 2 percent over
90 percent of the area, but a few areas of steeper slopes
oceur where the drainage is very poor because of seepage.
Roscommon soils make up about 45 percent of the associ-
ation, and Tawas soils make up about 45 percent. In-
cluded soils make up about 10 percent of the association.

Roscommon soils developed in less than 12 inches of
muck over sand ; Tawas soils developed in 12 to 42 inches
of muck over sand. Roscommon soils and Tawas soils are
about equally distributed in the association, and a few
small areas of Markey soils are included.

The vegetation consists largely of white-cedar in
smaller areas of the association and a mature stand of
swamp hardwoods in the large swamp along the Molasses
River. The association is poorly suited to crops; its major
Jimitations are excessive wetness and low fertility. If the
soils are cultivated, soil blowing is a hazard. Roscommon
soils are in capability unit TITw-11 (5c) and woodland
suitability group Q. Tawas soils are in capability unit
Vwe-1 (M/4c¢) and woodland suitability group J.

Rousseau Series

The Rousseau series consists of undulating to sloping,
well-drained soils that occur on lake plains and outwash
plai(ils. These soils developed in fine sand and very fine
sand.

In a typical profile the surface layer is very dark gray
fine sand about 2 inches thick. The subsurface layer is
light brownish-gray fine sand about 2 inches thick. The
subsoil consists of two parts. The upper part of the sub-
soil is very friable, dark-brown fine sand about 11 inches
thick. The lower part is loose, strong-brown fine sand

and very fine sand about 9 inches thick. The underlying
material, beginning at a depth of about 24 inches, is
loose, pale-brown fine sand and very fine sand.

Runoft is very slow to slow. Permeability is rapid. The
available moisture capacity is low. These soils have a low
organic-matter content. Reaction ranges from strongly
acid to slightly acid in the surface and subsurface layers
and subsoil.

Most areas are woodland or are idle. Because of their
sandy texture and limited available moisture capacity
during dry periods, Rousseau soils have severe limitations
for use as cropland. Because the size of the sand is fine,
Roussean soils have a somewhat better available moisture
capacity than soils in which the sands are medium and
coarse. If large areas are exposed by cultivation, Rousseau
soils are also subject to blowing.

Typical profile of Rousseau fine sand:

A1—0 to 2 inches, very dark gray (10YR 3/1) fine sand;
very weak, fine, granular structure; very friable;
medium acid; abrupt, smooth houndary.

A2—2 to 4 inches, light brownish-gray (10YR 6/2) fine sand;
single grain; loose; medium acid; abrupt, smooth
boundary.

B2lir—4 to 15 inches, dark-brown (7.5YR 4/4) fine sand;
very weak, fine, subangular blocky structure; very
friable; medium acid; gradual, wavy boundary.

B22ir—15 to 24 inches, strong-brown (7.5YR 5/6) fine and
very fine sand; single grain; loose; medium acid;
gradual, wavy boundary.

C—24 to 66 inches, pale-brown (10YR 6/3) fine sand and
very fine sand; single grain; loose; medium acid.

The Al horizon ranges from 1 to 3 inches in thickness and
to very dark grayish brown in color. The A2 horizon ranges
to pinkish gray in color. In some cultivated areas the A2
horizon is very thin or absent.

Rousseau soils developed in finer sized sands than Rubicon
soils.

Rousseau fine sand, 2 to 12 percent slopes (RoC).—This
gently sloping and sloping, well-drained soil is on large
or low dunes. The surface layer is fine sand 1 to 3 inches
thick, and fine sand is dominant throughout the entire
soil profile. Some slopes are moderately steep to steep on
the lee side of the dunes. These slopes are included in
mapping and are 10 to 35 feet long. Also included are
the lower lying, narrow edges of dunes, and these areas
are moderately well drained.

This soil is well suited to permanent vegetation, such
as trees or grass. If the ground cover is removed, soil
blowing is a serious hazard. This soil holds limited avail-
able moisture during dry periods. Capability unit I1Ts—4
(4a) ; woodland suitability group C.

Rubicon Series

The Rubicon series consists of nearly level to steeply
sloping, well-drained sandy soils that occur on outwash
plains, lake plains, and moraines. These soils developed
in medium sand and coarse sand.

In a typical profile the surface layer is black sand
about 2 inches thick. The subsurface layer is light
brownish-gray sand about 7 inches thick. The subsoil
is very friable, dark-brown sand and loose, strong-brown
sand that have a combined thickness of about 21 inches.
The underlying material, beginning at a depth of about
30 inches, is loose, light yellowish-brown sand.
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Figure 6—Aspen growing on an area of a Rubicon sand.

Runoff is slow to medium. Permeability is very rapid.
Available moisture capacity is very low. The organic-
matter content is low. Reaction 1s strongly acid to
slightly acid in the surface and subsurface layers and
subsoil.

Most areas are in second-growth forest, and aspen is
the dominant tree (fig. 6). Because the soils are sandy
and droughty, only a small acreage is used as cropland.
Owing to a very low available moisture capacity, plant
growth is slowed during midsummer by lack of sufficient
moisture. During dry summers, this lack of sufficient
moisture seriously reduces crop growth.

Typical profile of a Rubicon sand:

A1—0 to 2 inches, black (10YR 2/1) sand; very weak, fine,
granular structure; very friable; strongly acid;
abrupt, smooth boundary.

A2—2 to 9 inches, light brownish-gray (10YR 6/2) sand;
single grain; loose; strongly acid; abrupt, wavy
boundary.

B21lir—9 to 20 inches, dark-brown (7.5YR 4/4) sand; very
weak, medium, subangular blocky structure; very fri-
able; medium acid; gradual, wavy boundary.

B22ir—20 to 30 inches, strong-brown (7.5YR 5/6) sand;
single grain; loose; medium acid; gradual, wavy
boundary.

C—30 to 48 inches, light yellowish-brown (10YR 6/4) sand;
single grain; loose; slightly acid.

The Al horizon ranges from 1 to 8 inches in thickness. In
some areas the color of the A2 horizon ranges to pinkish
gray, The combined thickness of the A and B horizons ranges

SOIL SURVEY

from 24 to 36 inches. In places the C horizon is loamy to

clayey material at a depth of 42 to G0 inches.

Rubicon soils developed in coarser sized sands than Rous-
seau soils. Rubicon soils are Dbetter drained and lack the
mottles that are common in Croswell soils and Au Gres soils.

Rubicon sand, 0 to 6 percent slopes (RsB}.—This well-
drained soil is nearly level and gently sloping. It is on
plains, ridges, and hilltops. The surface layer is dark
colored and thin in wooded areas. It is dark grayish
brown in cultivated areas. In small areas of cultivated
fields, the upper part of the subsoil has been exposed by
soil blowing. Included in mapping are small areas of
Croswell sand.

Most, of this soil is woodland. Some areas have been
cleared but are now idle or reforested. This soil is very
droughty and is low in fertility. If this soil is burned
over or is cultivated, blowing is a moderate hazard. Capa-
bility unit VITs-1 (5.3a) ; woodland suitability group H.

Rubicon sand, 6 to 12 percent slopes {RsC).—This well-
drained, sloping soil is on plains, ridges, and hilltops.
Frosion has generally been only slight because of the
protective forest cover, and the upper part of the subsoil
1s exposed in only a few places. Inctuded in mapping are
arveas of Rubicon sand that are underlain by loam to clay
at a depth of 42 to 66 inches. Small spots of moderately
well drained Croswell soils are also included, and so are
lee slopes on dunes that exceed 12 percent and short
slopes of 12 to 25 percent.

Most of this soil is woodland. Cleared areas are idle
grassland or reforested. This soil is droughty and is low
in fertility. If it is burned over or is cultivated, soil
blowing is a severe hazard. Capability unit VIIs-1
(5.3a) ; woodland suitability group H.

Rubicon sand, 12 to 25 percent slopes (RsE].—This
well-drained, strongly sloping to steep soil is on ridges,
hillsides, and dunes. Medium sand is dominant through-
out the profile except on the dunes where about 50 per-
cent of the profile is fine sand. There are a number of
areas in which the subsoil is exposed, and these are in-
cluded. Also included are many areas where numerous
layers of thin loamy sand occur at a depth of 6 to 8 feet.

Most of this soil is woodland. Some areas have been
cleared but are now idle grassland or are reforested. This
soil 1s droughty and is low in fertility. Soil blowing is
a severe hazard. Capability unit VIIs-1 (5.8a); wood-
land suitability group H.

Rubicon sand, loamy substratum, 0 to 6 percent
slopes ((RiB).—This well-drained, deep sand overlies loam
to clay and is on the tops of ridges and knolls, Some
arveas of moderately well drained soils are included in
mapping.

Avreas of this soil are cleared and are cultivated in a
limited way, are pastured, or are wooded. This soil
is low in fertility and in organic-matter content. Al-
though runoft is very slow, this soil is droughty during
dry summer months. If this soil is cultivated, soil blow-
ing is a moderate hazard. Capability unit TVs-4 (5/2a);
woodland suitability group C.

Rubicon-Croswell association, undulating (RUB).—
This association is on stabilized sand dunes, beach ridges,
and outwash plains where sand deposits are greater than
66 inches deep. The association is most extensive on an
outwash plain along both sides of Black Creek in Secord
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and Fay Townships. The ridges and dunes are at least
200 feet wide and are a quarter of a mile or more long.
The ridges are 8 to 20 feet high, and their side slopes
range from 2 to 8 percent. The ridgetops ave generally
level, and slopes are less than 2 percent. Slopes exceed
8 percent on the sides of some of the ridges. On the broad
outwash plains, more than 80 percent of the association
has slopes of less than 6 percent, although numerous
ridges occur wheve side slopes are up to 8 percent and,
in a few places, exceed 8 percent,

Rubicon soils make up about 50 percent of this asso-
ciation, and Croswell soils about 40 percent. Included
soils comprise about 10 percent of the association.

Well-drained Rubicon soils and moderately well
drained Croswell soils developed in sand deposits more
than 66 inches thick. The texture of most profiles is
medium or coarse sand. Rubicon soils occur on the convex
slopes, and moderately well drained Croswell soils occur
in the lower slopes of the ridges and in slightly concave
positions in the outwash plains, The soils in the dunes
mclude a few thin layers of fine sand. Small aveas of
Au Gres soils, Grayling soils, and Chelsea soils are in-
cluded in some places.

The vegetation consists of a sparse covering of aspen,
white birch, and red maple, and a ground cover of brack-
enfern and wintergreen. Rubicon soils are in capability
unit VIIs-1 (5.8a) and woodland suitability group H.
Croswell soils are in capability unit IVs—4 (5a) and
woodland suitability group .

Rubicon-Menominee association, undulating (RVB).—
This association is in areas where natural drainage is
moderately good to good. The association occurs along
the west edge of the Port Huron moraine in Grim Town-
ship and in the northwestern corner of the county; in
these two areas slopes range from 2 to 8 or more percent
and the underlying material is glacial till. In the larger
area of this association, adjacent to the Tittabawassee
River in Billings Township, slopes are dominantly less
than 6 percent, although large areas occur where slopes
are less than 2 percent. The underlying material in this
area is water laid. This area contains some very steep
slopes adjacent to the river and its tributaries, but these
slopes ave too short to be separated from the association.
The sandy deposits of this association are underlain by
firm clay loam at a depth of 8 feet to more than 7 feet.
Rubicon soils are dominant, comprising 45 percent of the
association. Menominee soils make up about 40 percent
of the association, and included soils about 15 percent.

Rubicon sand, loamy substratum, developed in 42 to 66
inches of sandy material overlying clay loam, and Rubi-
con sand developed in more than 66 inches of sandy
material. Menominee sand developed in less than 42
inches of sandy material overlying clay loam. These three
soils comprise about 85 percent of this association. Some-
what poorly drained Au Gres soils occur in a few shallow
depressions included in this association. In some areas
of the association, there is stratified, moderately coarse
textured to moderately fine textured material within 66
inches of the surface. And, in a few areas in Billings
Township, the underlying material is clay rather than
clay loam.

The vegetation is a vigorous stand of aspen and lesser
amounts of red maple and white birch. The ground cover

is brackenfern. Rubicon soils are in capability unit
VIIs-1 (5.3a) and woodland suitability group IH. Me-
nominee soils are in capability unit I1Is-3 (4/2a) and
woodland suitability group C.

Rubicon-Ocqueoc-Ingalls association, undulating
(RWB).—The soils in this association are nearly level to
gently sloping and occur on sand-covered lake plains that
are characterized by moderately good natural drainage
and are adjacent to the valleys of the major streams and
on higher ridges throughout the lake plains. The largest
areas of the association are adjacent to the valleys of the
Tittabawassee and Molasses Rivers. Within the associa-
tion, the Ocqueoc soils and Ingalls soils are more preva-
lent along the Molasses River and on the ridges in
Sheridan and Bourret Townships; Menominee soils and
Tosco soils are dominant in some areas along the Tittaba-
wassee River; Manistee soils are limited to the area
around All Bright Shores in Billings Township. Slopes
are less than 6 percent over 80 percent of the area. Slopes
exceeding 6 percent are short and occur on the sides of
stream valleys cut into the general level of the plain.

Rubicon soils and Ocqueoc soils are the dominant soils
of the association, each comprising about 85 percent.
Ingalls soils comprise about 80 percent of the association.

Rubicon soils, loamy substratum, consist of sand to a
depth of 42 to 66 inches, below which is a layer of loam,
clay loam, clay, or silt. Ocqueoc soils consist of 18 to 42
inches of sand or loamy sand overlying silt and very fine
sand. Rubicon soils are well drained, and Ocqueoc soils
are well drained and moderately well drained. Other
well-drained soils present in smaller amounts in this
assoclation are Menominee sand, Manistee sand, and
Chelsea sand.

Tosco soils consist of 18 to 42 inches of sand or loamy
sand overlying loam, clay loam, or silty clay loam. Ingalls
soils consist of 18 to 42 inches of sand overlying silt and
very fine sand. Both of these soils are somewhat poorly
drained, and they occur in lower lying positions than the
well drained to moderately well drained soils.

Small areas of poorly drained and very poorly drained
Brevort and Burleigh soils are included in the association.
They occupy less than 10 percent of the acreage and occur
in small depressions and natural drainageways.

The vegetation consists of aspen, white birch, and
maple, and a ground cover of brackenfern, blackberries,
and wintergreen. Rubicon soils are in capability unit
VIIs-1 (5.3a) and woodland suitability group H.
Ocqueoc soils are in capability unit IITs-3 (4a) and
woodland suitability group C. Ingalls soils are in

capability unit IITw-5 (4b) and woodland suitability
group G.

Rudyard Series

The Rudyard series consists of nearly level to undu-
lating or gently sloping, somewhat poorly drained soils
that have a clayey subsoil and oceur on lake plains. These
soils developed in heavy clay.

In a typical profile the surface layer is very dark
grayish-brown loam about 7 inches thick. The subsoil is
very firm, dark reddish-gray heavy clay, about 18 inches
thick, that contains distinct, gray mottles. The underlying
material, beginning at a depth of about 20 inches, is very
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firm, reddish-brown heavy clay. This material is high in
content of lime.

Runoft is very slow to slow in most places, but it ponds
in depressional and level areas. Permeability is very slow.
These soils are saturated for extended periods of time,
especially in the spring. This saturated condition is the
result of very slow permeability and a temporarily high
water table during wet periods. The available moisture
capacity is moderately high. These soils have medium to
high organic-matter content. Reaction ranges from
slightly acid to neutral in the surface layer and subsoil.

Rudyard soils are used as cropland, pasture, and wood-
land. If adequate drainage is provided, they are suited
to crops. These soils dry out slowly in the spring and
after rain, and this delays planting operations during wet
periods. If Rudyard soils are wet, farm machinery bogs
down readily. During wet months in fall, harvesting
operations are delayed or prevented.

Typical profile of a Rudyard loam:

Ap—O0 to 7 inches, very dark grayish-brown (10YR 3/2)
loam; weak, medium, granular structure; friable;
slightly acid; abrupt, smooth boundary.

Bg—7 to 20 inches, dark reddish-gray (5YR 4/2) heavy clay;
many, medium, distinct, gray (10YR 5/1) mottles;
strong, medium, angular blocky structure; very firm;
neutral; abrupt, wavy boundary.

C—20 to 48 inches, reddish-brown (5YR 4/3) heavy clay;
weak, coarse, angular blocky structure; very firm;
calcareous.

Undisturbed areas have a very dark gray Al horizon, 1 to
2 inches thick, that overlies a grayish-brown A2 horizon 3
to 5 inches thick. The Ap horizon ranges from loam to silty
clay loam. The B horizon ranges to reddish brown in color.
The combined thickness of the A and B horizons ranges from
15 to about 30 inches.

Rudyard soils are more poorly drained and are more highly
mottled than Ontonagon soils. They are better drained and
not so gray as Pickford soils. Rudyard soils are finer tex-
tured than either Kawkawlin soils or Bowers soils.

Rudyard loam, 0 to 2 percent slopes (RyA).—This nearly
level soil is on lake plains. Small areas included in map-
ping have a silty clay loam, clay, or silty clay surface
layer. Also included are a few areas where sand underlies
this soil at a depth ranging from 18 to 42 inches, and
drainage is somewhat better in these areas because of
rapid permeability in the sandy material.

Most of the acreage has been cleared and drained and
is cropped. Runoff is very slow. The major limitations
are excess moisture, slow warmup in spring, and slow
permeability. Capability unit ITTw-2 (1b); woodland
suitability group Z.

Rudyard loam, 2 to 6 percent slopes (RyB).—This gently
sloping soil is on lake plains, generally on the slopes
adjoining minor drainageways. Included in mapping are
a few areas that are moderately eroded, and in these
areas the upper part of the subsoil has been mixed with
the surface layer. Also included are small areas of
Ontonagon loam.

Most of this Rudyard soil is used as cropland. Runoff
is slow, and excess moisture is a limitation. Because of
very slow permeability, this soil tends to warm up slowly
in spring. Capability unit ITTw-2 (1b); woodland suit-
ability group Z.

Saugatuck Series

The Saugatuck series consists of nearly level to depres-
sional, somewhat poorly drained or poorly drained, sandy
soils that occur on outwash plains and lake plains., These
soils developed in medium sand and coarse sand. They
are of limited extent in Gladwin County and occur in
widely scattered areas.

In a typical profile the surface layer is black sand
about 2 inches thick. The subsurface layer is light
brownish-gray sand about 10 inches thick. The subsoil
consists of three parts. The uppermost part of the subsoil
1s strongly cemented, dark reddish-brown sand about 5
inches thick. The second part of the subsoil is strongly
cemented to weakly cemented, dark-brown sand about
11 inches thick. The lowest part of the subsoil is loose,
dark-brown sand, about 6 inches thick, that contains
distinct, dark-brown mottles. The underlying material,
beginning at a depth of about 84 inches, is loose, pale-
brown sand.

Permeability is very slow in the cemented part of the
subsoil. Runoff is very slow to ponded. The available
moisture capacity is very low. The organic-matter con-
tent ranges from low to moderately high. Reaction ranges
from medinm acid to very strongly acid in the surface
layer and subsoil.

These soils are mainly used for wildlife habitat and
recreation. The water table is near the surface during
the spring but recedes as the growing season progresses.
During the dry summer months, these soils are droughty
and the moisture content is rarely adequate for optimum
crop growth. The cemented layer in the upper part of
the subsoil restricts the downward growth of plant roots
in many areas. The major limitations are excessive wet-
ness and the cemented layer in the subsoil.

Typical profile of Saugatuck sand:

Al1—0 to 2 inches, black (10YR 2/1) sand; very weak, fine,
granular structure; very friable; very strongly acid;
abrupt, wavy boundary.

A2—2 to 12 inches, light brownish-gray (10YR 6/2) sand;
single grain; loose; very strongly acid; abrupt, wavy
boundary.

B21hirm—12 to 17 inches, dark reddish-brown (5YR 2/2)
sand; massive; strongly cemented; very strongly
acid; clear, wavy boundary.

B22hirm—17 to 28 inches, dark-brown (7.5YR 3/2) sand;:
massive; strongly cemented in upper part, gradual
change to weakly cemented in lower part; very
strongly acid; gradual, irregular boundary.

B3—28 to 34 inches, dark-brown (10YR 4/3) sand; common,
coarse, distinct, dark-brown (7.5YR 3/2) mottles;
single grain; loose; strongly acid; gradual, wavy
boundary.

C—34 to 48 inches, pale-brown (10YR 6/3) sand; common,
coarse, distinct, dark-brown (7.5YR 3/2) mottles;
single grain; loose; strongly acid.

The A2 horizon ranges from 1 to 12 inches in thickness
and to light gray in color. The B22 horizon ranges to dark
reddish-brown in color. The cemented part of the B horizon
ranges from 6 to 20 inches in thickness.

Saugatuck soils have a cemented layer in the B horizon
that is absent in Au Gres soils. Saugatuck soils lack the finer
textured underlying material of Ogemaw soils.

Saugatuck sand (Sc).—This soil is nearly level to de-
pressional. Slopes are dominantly less than 1 percent.
The surface layer is sand or lJoamy sand. This soil is
somewhat poorly drained or poorly drained, is medium
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acid to very strongly acid, and is infertile. It commonly
occurs as small areas that adjoin larger areas of Au Gres
sand and Kinross sand. Small inclusions of these soils
make up as much as 15 percent of the acreage in areas
mapped as this Saugatuck soil.

Most of this soil is in poorly stocked stands of trees.
The strongly cemented layer in the subsoil slows perme-
ability and hinders the downward growth of roots. Trees
fail to root firmly and are blown over easily. Small areas
of this soil are used for pasture. Capability unit IVw-2
(5b-h) ; woodland suitability group F.

Sims Series

The Sims series consists of nearly level to depressional,
poorly drained or very poorly drained soils that occur
on till plains and moraines. These soils developed in clay
loam or silty clay loam. They are of limited extent and
are mainly in the northwestern and southeastern parts
of the county.

In a typical profile the surface layer is black loam
about 7 inches thick. The subsoil is firm, grayish-brown
and gray clay loam, about 20 inches thick, that contains
distinet, yellowish-brown mottles in the lower part. The
underlying material, beginning at a depth of about 27
inches, is firm, grayish-brown clay loam. This material
contains distinct, dark yellowish-brown mottles and is
high in content of lime.

Runoft is very slow to ponded. Permeability is moder-
ately slow. These soils are saturated for long periods of
time. They have high to very high organic-matter con-
tent. The available moisture capacity is high. Reaction
ranges from slightly acid to mildly alkaline in the sur-
face layer and subsoil.

Many arveas are cleared of trees and are cultivated or
pastured. The suitability of these soils as cropland varies
with their degree of drainage. Artificial drainage is gen-
erally required. The saturated condition of these soils
delays planting and tillage operations. Undrained areas
remain in swamp vegetation or are idle and are growing
up to brush.

Typical profile of Sims loam:

Ap—0 to 7 inches, black (10YR 2/1) loam; moderate, fine,
granular structure; friable; slightly acid; abrupt,
smooth boundary.

B21g—7 to 14 inches, grayish-brown (10YR 5/2) clay loam;
moderate, coarse, angular blocky structure; firm;
neutral; gradual, wavy boundary.

B22g—14 to 27 inches, gray (10YR 5/1) clay loam; common,
medium, distinct, yellowish-brown (10YR 5/6) mot-
tles; moderate, coarse, angular blocky structure;
firm ; mildly alkaline; abrupt, wavy boundary.

Cg—27 to 48 inches, grayish-brown (10YR 5/2) clay loam;
common, coarse, distinet, dark yellowish-brown

(10YR 4/4) mottles; weak, coarse, angular blocky
structure; firm; caleareous.

The Ap horizon ranges from 6 to 9 inches in thickness and
to very dark brown in color, The texture of the B horizon
ranges to light clay or silty clay loam. In some areas the
texture of the C horizon is silty clay loam.

Sims soils are more poorly drained and grayer than Kaw-
kawlin soils. They are finer textured than Parkhill soils.

Sims loam (Sn).—This soil is nearly level to depressional
and occurs in low-lying areas. In some areas slopes are
up to 3 percent. In cultivated areas the original surface

layer is mixed with part of the gray subsoil. Included in
mapping are small areas having a silty clay loam surface
layer. Also included are small spots of a sandy loam; a
somewhat poorly drained Kawkawlin loam, stratified
sand ; a medinm-textured alluvial soil ; and shallow muck.
Most of the acreage is woodland or is used for perma-
nent pasture. A small part has been artificially drained
and is cultivated. Excess moisture is a limitation. If the
soil is worked when wet, it will become compact. Capa-
bility unit IIw-2 (1.5¢) ; woodland suitability group P.

Tawas Series

The Tawas series consists of level, very poorly drained,
organic soils that occur in low areas throughout the
county. These soils developed in woody and fibrous
organic material, 12 to 42 inches thick, overlying sand
or loamy sand. The organic material is the remains of
deciduous trees and coniferous trees mixed with materials
from sedges, reeds, and grasses.

In a typical profile the surface layer is black muck
about 6 inches thick. The next layer is friable, dark
reddish-brown muck about 20 inches thick. This layer
contains some chunks of partially decomposed wood. The
underlying material, beginning at a depth of about 26
inches, is loose, gray loamy sand.

Runoff is slow to ponded. In the absence of a high
water table, permeability is moderately rapid. The avail-
able moisture capacity 1s very high. Generally, reaction
is medinm acid to mildly alkaline in the organic material,
but this material is calcareous in some areas. The sandy
material is mildly alkaline.

Most of the acreage is wooded. Difficulty in draining
these soils and a high water table prevent intensive use
for crops. If these soils are farmed, soil blowing and
frost damage to crops are hazards.

Typical profile of Tawas muck:

1—0 to 6 inches, black (10YR 2/1) muck; moderate, medium,
granular structure; friable; slightly acid; gradual,
wavy boundary.

2—6 to 26 inches, dark reddish-brown (5YR 2/2) muck;
weak, coarse, granular structure; friable; contains
some pieces of partially decomposed wood; slightly
acid; abrupt, smooth boundary.

IICg—26 to 48 inches, gray (10YR 5/1) loamy sand; single
grain; loose; mildly alkaline,

In some areas the mucky surface layer ranges to 30 inches
in thickness. The combined thickness of the organic layers
is generally 26 inches, but the thickness ranges from 12 to 42
inches.

Tawas soils are more acid than Markey soils. They have
a thinner layer of organic material than Carbondale, Hough-
ton, or Lupton soils.

Tawas muck (Ta).—This level soil is in swamps, where
shallow deposits of organic material have accumulated
over sand. The surface layer is black. In some areas, a
1- to 2-inch layer of plant remains has been recently
deposited on the surface. The total thickness of organic
layers is variable. Tn some areas the thickness of organic
layers ranges slightly outside the limits of 12 to 42 inches
over distances of less than 100 feet. These areas are
included in mapping and consist of small spots of Ros-
common mucky sand and deep Carbondale muck.

Most of the acreage remains as woodland that consists
commonly of tag alder and willow thickets. This soil is
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very poorly drained and is susceptible to unseasonal
frost. Capability unit Vwe-1 (M/4c); woodland suit-
ability group J.

Ubly Series

The Ubly series consists of level to sloping, well
drained or moderately well drained soils that occur on
till plains and moraines. These soils developed in sandy
loam or heavy loamy sand, 18 to about 42 inches thick,
overlying loam to clay loam glacial material.

In a typical profile the surface layer is very dark
grayish-brown sandy loam about 9 inches thick. The
subsoil consists of two parts. The upper part of the sub-
soil is friable, dark yellowish-brown sandy loam about
7 inches thick. Between the upper and lower layers of the
subsoil is very friable, light brownish-gray sandy loam
about 6 inches thick. The lower part is firm, brown sandy
clay loam and clay loam about 14 inches thick. The
underlying material, beginning at a depth of about 36
inches, is firm, brown clay loam that is high in content
of lime.

Runoff is slow to rapid. Permeability is moderate to
moderately rapid in the upper part of these soils and is
moderately slow in the lower part. These soils have low
organic-matter content and moderate available moisture
capacity. Reaction ranges from medium acid to neutral
in the surface layer and subsoil.

Many arveas ave cultivated. Some areas are used for
pasture or as woodland. Although the moisture content
is generally adequate for crop growth, there are periods
during midsummer when soil moisture is short. Xrosion
is a hazard in sloping areas.

Typical profile of an Ubly sandy loam:

Ap—0 to 9 inches, very dark grayish-brown (10YR 3/2)
sandy loam; weak, medium, granular structure; fri-
able; slightly acid; abrupt, smooth boundary.

Bir—9 to 16 inches, dark yellowish-brown (10YR 4/4) sandy
loam; wealk, medium, subangular blocky structure;
friable; slightly acid; clear, wavy boundary.

A’2—16 to 22 inches, light brownish-gray (10YR 6/2) sandy
loam; weak, coarse, granular structure; very fri-
able; medium acid; abrupt, irregular boundary.

B’21t—22 to 30 inches, brown (7.5YR 4/4) sandy clay loam;
weak, coarse, subangular blocky structure; firm;
slightly acid; clear, wavy boundary.

B’22t—30 to 36 inches, brown (7.5YR 4/2) clay loam; mod-
crate, coarse, angular blocky structure; firm; neu-
tral; abrupt, wavy boundary.

C—36 to 48 inches, brown (7.5YR 5/4) clay loam; massive;
firm ; ealecareous.

The Ap horizon ranges to dark grayish brown in color.
Undisturbed areas have a very dark gray Al horizon, 1 to 6
inches thick, that overlies a light brownish-gray A2 horizon
2 to 5 inches thick. The depth to the C horizon ranges mainly
from 26 to 40 inches.

Ubly soils have a coarser textured upper B horizon than
Nester soils. They have a finer textured upper B horizon
than Menominee soils.

Ubly sandy loam, 0 to 2 percent slopes (UIA)—This
nearly level or level soil occupies small areas. Some of
these areas occur on outwash plains, where the upper

art of the profile is moderately stratified and the under-
ying material is water worked. Included in mapping are
some areas where the surface layer is fine sandy loam or
loamy fine sand. Also included are a few areas where
stratified silt and fine sand underlie the subsoil.

Most of the acreage is cultivated. During prolonged
dry periods, the soil is slightly droughty. Slow runoft
and water erosion are slight to moderate hazards. Capa-
bility unit ITe-3 (8/2a); woodland suitability group A.

Ubly sandy loam, 2 to 6 percent slopes {UIB).—This soil
is undulating and gently sloping. Individual areas are
small. The surface layer is mainly sandy loam, but in-
cluded are small aveas where the surface layer is fine
sandy loam or loamy fine sand. Also included are small
areas of Menominee soils that have coarser textured sur-
face and subsoil layers. Menominee soils are more
droughty and subject to more erosion than Ubly soils.
Other inclusions are moderately eroded spots that are
lower in fertility and organic-matter content than un-
eroded areas. In addition, these moderately eroded spots
are less productive. Also included are a few areas where
stratified silt and fine sand underlie the subsoil.

Most_of the acreage of this Ubly soil is planted to
crops. This soil is snited to most crops commonly grown
in the county. Owing to a shortage of soil moisture dur-
ing dry summer months, plant growth is retarded. Be-
cause of the presence of eroded areas and slightly more
runoff, this soil is not so well suited to crops as nearly
level Ubly soils. Capability unit ITe-8 (8/2a) ; woodland
suitability group A.

Ubly sandy loam, 6 to 12 percent slopes (UIC).—This
sloping soil is on till plains and moraines, where it nor-
mally occupies small areas. The surface layer is generally
sandy loam, but small areas of loamy sand are included
in mapping. Small moderately eroded and severely
eroded spots are also included. In these eroded spots, the
thickness of the sandy material is about 18 inches or only
a little more. There are small inclusions of stratified silt
and fine sand, and small included areas have slopes that
exceed 12 percent.

Most of this Ubly soil is in permanent pasture or re-
mains forested. The soil has medium runoff and is
slightly droughty. Water erosion is a moderately severe
hazard. Capability unit IITe—4 (3/2a); woodland suit-
ability group A.

Wainola Series

The Wainola series consists of nearly level, somewhat
poorly drained, sandy soils that occur on lake plains.
These soils developed in fine sand, very fine sand, and
loamy fine sand. In Gladwin County the Wainola soils
were mapped only in the Wainola-Deford association.

In a typical profile the surface layer is very dark gray
fine sand about 3 inches thick. The subsurface layer is
gray fine sand about 9 inches thick. The subsoil consists
of two parts. The upper part of the subsoil is very fri-
able, dark yellowish-brown loamy fine sand about 4
inches thick. The lower part of the subsoil is loose,
yellowish-brown fine sand and very fine sand about 14
inches thick. The underlying material is loose, very pale
brown fine sand.

Runoft is very slow, and water ponds in the lowest
depressions during wet periods. Permeability is rapid,
and the available moisture capacity is low. The organic-
matter content also is low. Reaction of the surface layer
and subsoil is strongly acid or slightly acid.
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Only a small acreage of Wainola soils occurs in the
county. Most of the acreage remains wooded because of
excessive wetness and sandy nature of these soils. The
saturated condition is the result of a high water table,
especially in the spring, and the wetness of the soils
delays planting and tillage.

Typical profile of a Wainola fine sand:

Al—O0 to 3 inches, very dark gray (10YR 38/1) fine sand;
weak, fine, granular structure; very friable; medium
acid; abrupt, smooth boundary.

A2—3 to 12 inches, gray (10YR 5/1) fine sand; single grain;
loose; medium acid; abrupt, irregular boundary.

B2lir—12 to 16 inches, dark yellowish-brown (10YR 4/4)
loamy fine sand; very weak, medium, subangular
blocky structure; very friable; medium acid; grad-
ual, wavy boundary.

B22ir—16 to 30 inches, yellowish-brown (10YR 5/6) fine sand
and very fine sand; common, medium, distinet,
strong-brown (7.5YR 5/6) and pale-brown (10YR
6/3) mottles; single grain; loose; slightly acid;
gradual, wavy boundary.

C—30 to 48 inches, very pale brown (10YR 7/4) fine sand;
common, medium, distinct, gray (10YR 5/1) mottles;
single grain; loose; slightly acid.

The AL horizon ranges from 2 to 4 inches in thickness and
to very dark brown in color. The B2lir horizon ranges to
brown in color and from 3 to 6 inches in thickness. The A
and B horizons contain a considerable amount of sand.

Wainola soils developed in finer sands than Au Gres soils.
Wainola soils are not so well drained or so bright colored as
Rousseau soils.

Wainola-Deford association (WD).—The soils in this
assoclation are nearly level and occur on outwash plains
that have a high or periodically high water table. The
association is of greatest extent in southern Bentley
Township, but smaller acreages of the association also
occur in Secord Township. Slopes are less than 6 percent
throughout the association, and slopes of large areas do
not exceed 2 percent. Wainola soils are dominant, making
up about 50 percent of the association. Deford soils make
up about 40 percent of the association, and included soils
about 10 percent.

Wainola soils occur in slightly higher areas than
Deford soils. The proportion of Wainola and Deford
soils varies from area to area in the association, but at
least 30 percent of each soil is present in each area.
Au Gres soils and Roscommon soils are included, and
they lack the fine-textured bands.

The vegetation of this association is a mixed stand of
aspen, white birch, and red maple on the small knolls
and ridges and a dense stand of swamp hardwoods,
including elm and ash, in the low areas. Wainola soils
are in capability unit ITIw-5 (4b) and woodland suit-
ability group F. Deford soils are in capability unit
ITIw-6 (4c) and woodland suitability group W.

Wheatley Series

The Wheatley servies consists of poorly drained, sandy
and gravelly soils that occupy low positions on outwash
plains. These soils developed in sandy material overlying
gravelly sand.

In a typical profile the surface layer is black loamy
sand about 8 inches thick. Next is a layer of loose, light-
gray sand about 16 inches thick. This layer is underlain

by loose, light brownish-gray, stratified gravel and
coarse sand.

Runoft is slow to ponded. The water table is normally
at or near the surface, but if it is lowered by artificial
drainage, permeability is rapid or very rapid and the
availlable moisture capacity is very low. The organic-
matter content is moderate to high. Reaction of the
surface layer is neutral or mildly alkaline.

These soils occupy only a small acreage in the county
and are used mainly for pasture or as woodland. The
high water table and sandy texture are the major limita-
tions that affect use of these soils for crops.

Typical profile of Wheatley loamy sand:

Al—0 to 8 inches, black (10YR 2/1) loamy sand; weak,
medinm, granular structure; very friable; neutral;
abrupt, smooth boundary.

C1—S8 to 24 inches, light-gray (10YR 7/2) sand; single grain;
loose; mildly alkaline; abrupt, wavy boundary.

C2—24 to 42 inches, light brownish-gray (10YR 6/2), strati-
fied gravel and coarse sand; single grain; loose;
calcareous.

In a few areas, a layer of muck, 1 to 4 inches thick, over-
lies the sand. In some areas the C horizon consists of alter-
nate layers of sand and gravel or coarse sand. In a few areas,
finer textured material underlies the sandy and gravelly
material at a depth of 335 to 10 feet.

In Wheatley soils the underlying material is coarser tex-
tured and more variable than in Roscommon soils. Wheatley
soils lack the finer textured B horizon of Epoufette soils.

Wheatley loamy sand {Wh).—This level to depressional
soil 1s on outwash plains, where it is adjacent to Gladwin
soils. In the lowest areas a mucky loamy sand surface
layer is common. Small areas of Epoufette and Brevort
solls are included.

Most of the acreage is idle or is forested. Some areas
are in permanent pasture. This soil remains wet for long
periods of time and dries out slowly in the spring. Crops
are subject to frost damage, especially in depressional
areas. Capability unit TITw-6 (4c) ; woodland suitability
group W.

Winterfield Series

The Winterfield series consists of nearly level, some-
what poorly drained, sandy soils that occur on the flood
plains of rivers and other streams. These soils developed
i water-laid sandy material. Only a small acreage of
these soils occurs in the county, and it was mapped only
in the Evart-Winterfield association.

In a typical profile the surface layer is very dark gray
sand about 8 inches thick. The underlying material, to
a depth of about 42 inches or more, is loose, brown sand
that contains distinet, reddish-brown mottles.

Runoft is very slow, and water ponds in old stream
channels and in depressions. Permeability is rapid. The
available moisture content is low. The organic-matter
content is moderate. Reaction ranges from slightly acid
to mildly alkaline in the upper 30 inches of the profile.

These soils are subject to occasional flooding, especially
in the spring and after prolonged rain. Because of the
flooding hazard and the sandy texture of these soils, they
are used mainly as woodland or for pasture. Most areas
are flooded at some time during the spring. A further
limitation of Winterfield soils is that many areas are
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small in size and impractical to farm because of meander-

ing streams.
Typical profile of Winterfield sand:

A1—O0 to 8 inches, very dark gray (10YR 3/1) sand; very
weak, fine, granular structure; very friable; slightly
acid; abrupt, smooth boundary.

C—S8 to 42 inches, brown (10YR 5/8) sand; common, medium,
distinct, reddish-brown (5YR 4/4) mottles; single
grain; loose; mneutral,

The Al horizon ranges from 6 to 10 inches in thickness
and to very dark brown in color. In some areas the texture

of the C horizon is loamy sand.
Winterfield soils are better drained and not so gray as
Tvart soils. Winterfield soils are coarser textured than cither

Ceresco or Cohoctah soils.

Use and Management of the Soils

This section explains the system of capability classifi-
cation used by the Soil Conservation Service and de-
seribes the management of the soils by capability units.
Then predicted average acre yields of the principal crops
are given, and management of the soils for woodland and
engineering purposes is discussed.

Capability Grouping

Capability grouping shows, in a general way, the sunit-
ability of soils for most kinds of field crops. The groups
are made according to the limitations of the soils when
used for field crops, the risk of damage when they are
used, and the way they respond to treatment. The group-
ing does not take into account major and generally expen-
sive landforming that would change slope, depth, or other
characteristics of the soils; does not take into considera-
tion 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 snitability and
limitations of groups of soils for range, for forest trees,
or engineering.

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

Caraprnity Crasses, the broadest groups, are desig-
nated by Roman numerals I through VIIIL. 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 Gladwin County.)

Class II soils have moderate limitations that reduce
the choice of plants or that require moderate con-
servation practices.

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

Class IV soils have very severe limitations that
reduce 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 theiv
use largely to pasture, range, woodland, or wildlife.

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

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.

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

Carapiuiry SuBcrAassts are soil groups within one
class; they are designated by adding a small letter, ¢, w,
8, or ¢, to the class numeral, for example, ITe. The letter e
shows that the main limitation is risk of erosion unless
close-growing plant cover is maintained; w shows that
water in or on the soil interferes with plant growth or
cultivation (in some soils the wetness can be partly cor-
rected by artificial drainage); s shows that the soil 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 1w, s, and ¢,
because the soils in class V are subject to little or no ero-
sion, though they have other limitations that restrict
their use largely to pasture, range, woodland, wildlife,
or recreation.

Carapiurry 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
the subclass symbol, for example, IIe~1 or ITTe—4. Thus,
in one symbol, the Roman numeral designates the capa-
bility class, or degree of limitation; the small letter indi-
cates the subclass, or kind of limitation, as defined in the
foregoing paragraph ; and the Arabic numeral specifically
identifies the capability unit within each subclass.

In the following pages the capability units in Gladwin
County are described and suggestions for the use and
management of the soils are given. The Arabic numerals
used in this survey are not consecutive, because not all
the capability nnits nsed in Michigan are represented in
Gladwin Connty.

Tn this soil survey, symbols made up of Arabic numer-
als and small or capital letters follow the symbols of
each capability unit. These symbols in parentheses
identify the management group or groups, all or portions
of which are rvepresented by the soils in the capability
unit. These management groups are part of a statewide
system used in Michigan for making recommendations
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about applications of lime and fertilizer, about drainage,
and about other practices. For an explanation of this
classification, refer to “Fertilizer Recommendations for
Michigan Crops” (4).

Management by Capability Units

In the pages that follow, the capability units in Glad-
win County are described and suggestions for the use
and management for all the soils of each unit are given.
The names of soil series represented are mentioned in
the description of each capability unit, but this does not
mean that all soils of a given series appear in the unit.
The names of all soils in any given capability unit can
be found by referring to the “Guide to Mapping Units”
at the back of this survey.

Capability unit Ile-1 (1.5a)

Nester loam, 2 to 6 percent slopes, is the only soil in
this unit. It is well drained or moderately well drained.
The subsoil and underlying material of this soil are
moderately fine textured.

Water moves moderately slowly through this soil.
Available moisture capacity is high. Fertility is moder-
ate, and content of organic matter is low to medium.

Wheat, rye, hay, and corn are the main crops grown
on this soil. Management is needed that provides: for con-
trolling runoft and erosion and for maintaining tilth and
the content of organic matter.

This soil dries out and warms up more slowly in spring
than soils of coarser texture. As a result, planting and
harvesting dates are delayed. Plowing in fall permits
earlier planting in spring, but excessive erosion is likely
if plowing is done in fall. Tilth can be improved and
erosion reduced by keeping tillage to a minimum; using
terraces, stripcropping, and grassed waterways; and
adding green manure and fertilizer. Slopes are short and
complex in many places, however, and make the laying
out and building of terraces and contour strips difficult.

Capability unit 11e-3 (3/2a)

This unit consists of level or gently sloping, well
drained and moderately well drained soils of the Ubly
series. The subsoil in these soils is moderately coarse tex-
tured and is underlain by medium-textured material.

Water moves through these soils at a moderately slow
to moderately rapid rate. Available moisture capacity is
moderate. During extremely droughty seasons, however,
the supply of moisture is not adequate for crop growth.
Runoft is slow, but these soils seldom are excessively wet.

Corn, oats, wheat, hay, and potatoes are the common
crops grown on these soils. Management is needed that
provides for controlling erosion, for conserving moisture,
and for maintaining fertility and content of organic
matter.

Soils in this unit are easy to till within a wide range
of moisture content. They can be tilled early in spring,
and they dry out quickly after a rain. These soils warm
up more rapidly in spring than finer textured soils. The
surface layer seldom crusts, especially if tillage is kept
to a minimum and all organic material is plowed under.
Minimum tillage also helps to control erosion and to
maintain good tilth. The use of terraces, stripcropping,

and contour tillage also helps to control erosion. Keeping
cover crops on the soils in winter provides organic matter
and helps to control soil blowing and water erosion.

On these acid soils, lime is needed for good growth of
legumes and other crops.

Capability unit 1Iw-2 (1.5b, 1.5¢)

In this unit are somewhat poorly drained to very
poorly drained soils in the Bowers, Hettinger, Kaw-
kawlin, and Sims series. These soils are nearly level and
level, and some areas are in shallow depressions. The
subsoil and underlying material are moderately fine
textured. Unless these soils are artificially drained, the
water table is at or near the surface.

During wet periods water stands in wet depressional
areas and delays planting and cultivating. Runoff is slow
to ponded, and available water capacity and fertility are
high. In areas undrained, these soils warm up and dry
out slowly in spring. During wet periods the soils are
saturated because water moves down through the soil
moderately slowly.

Excessive wetness, the hazard of frost, and the mainte-
nance of good tilth are the major limitations of these soils
for crops. If adequately drained, however, these soils are
well suited to crops. Drainage prevents small grains from
drowning or from growing rank and falling down before
harvest. Farm machinery readily bogs down in these
soils, and planting, controlling weeds, and harvesting
therefore are difficult. These soils are in low-lying areas,
and crops are damaged by frost in some years. Corn on
these soils is readily damaged by excessive wetness.

In many places natural outlets for drainage are lack-
ing, and ditches are needed. Drainage is impractical in
other areas because no outlet is available or the position
in the landscape is too low. Tile drains can readily be
installed, and tile trenches generally do not cave in before
the tile is installed. Diversion terraces are needed above
areas of these soils to keep runoff water from saturating
them. If these soils are farmed when wet, they puddle
readily, their good tilth is destroyed, they become cloddy
and hard when dry, and they crust readily. The crust
keeps new seedlings from emerging, and the plants die.

Crusting can be reduced and tilth and workability can
be improved by returning crop residues to the soils and
turning under green-manure crops. Plowing in fall per-
mits earlier planting in spring and also improves tilth.

Capability unit 1Iw-3 (1.5b)

Kawkawlin loam, 2 to 6 percent slopes, is the only soil
in this unit. It is somewhat poorly drained. The subsoil
and underlying material are moderately fine textured.

Runoff is slow on this soil, and water ponds in many
depressions. The water table is high, but it fluctuates and
is near the surface in spring. Available moisture capacity
and fertility are high. Many areas are too wet in spring
or after a rain to support farm machinery.

If drained, this soil is well suited to the crops com-
monly grown in the county. If tilled while wet, however,
the soil puddles, becomes cloddy and hard when dry, and
forms a crust. Tilth then is poor, and the crust hinders
the growth of new seedlings. Stony areas of this soil are
not suited to crops but can be used for pasture. Removing
the stones is impractical in most areas.
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Because of the undulating slopes, drainage is difficult
to install and apply on these soils. In many areas only
random layout of tile and surface drains 1s suited. In
some areas, however, adequate outlets for drainage are
lacking. Because this soil is stable, ditchbanks and tile
trenches need little maintenance.

Returning large amounts of crop residues to the soils
and turning under green-manure crops improve tilth and
help to veduce cmstmo of the surface layer. IKeeping
tillage to a minimum also reduces soil damage.

Capability unit IIw-4 (2.5b, 2.5¢)

This unit consists of somewhat poorly drained or
poorly drained sotls of the Londo and Parkhill series.
Most of these soils are nearly level, but some are gently
sloping. The subsoil and underlying material are medium
textured.

Water moves at a moderate or moderately slow rvate
through these soils. Runofl is slow, and water ponds in
depresswns The supply of moisture generally is adequate
for optimum growth of plants, Because of the fluctuating
high water mble, these soils are excessively wet in spring
and after rain. After these soils are drained and dry out,
they ave easy to work and tilth is good.

If these soils are properly drfuned they are suited to
most, crops commonly grown in the county. In a few
arveas, however, relief is undulating, and a complete
drainage system is difficult to install. Where adequate
outlets are available, random tile drains and surface
drains can be used to provide drainage. The soils are
stable, and tile trenches and open drains seldom cave in.

The kind of forage crops that can be grown on these
soils depends on the degree of drainage or wetness. The
content of organic matter can be maintained and a good
stand of pl'mts can be grown by plowing under all green-
manure crops and crop residues, Adding lime and ferti-
lizer benefits most crops.

Capability unit IIw-6 (3b, 3¢)

In this unit are level and nearly level, somewhat poorly
drained to very poorly drained soils in the Brimley,
Bruce, and Lacota series. Except for the Lacota soils,
which are underlain by sand, these soils have medium-
textured subsoil and underlying material.

Water moves through these soils at a moderate rate.
Runoff is slow, and water ponds in depressions. The
supply of moisture generally is adequate for optimum
growth of crops. Available moisture capacity is moder-
ately high or high, and fertility is high. Because of a
ﬂuchmtmfr high water table, these soils are excessively
wet in spring and after a rain. After these soils are
drained and dry out, they are easy to farm.

If these soils are drained, they are suited to most crops
commonly grown in the countv Where outlets are avail-
able, tile and surface drains can be used to provide drain-
age. Instfm]hn(r tile drains is difficult in some areas because
the silty and sandy material caves into the tile and
trenches readily. The Lacota soils are especially unstable
when wet. Back filling the trenches with organic material
or surface soil helps £0 prevent the silty and sandy mate-
rial from flowing into and plugging tile drains.

The kind of for‘we crops that can be grown depends
on the degree of dmmfme or wetness. The content of

organic matter can be maintained and the chance of
obtaining good stands of plants can be improved by plow-
ing under all green-manure crops and crop restdues.
Addmw fertilizer benefits most crops.

Capability unit 1Iw-8 (3/1¢, 3/2b, 3/2¢)

In this unit are level to gently sloping, somewhat
poorly drained to very poorly drained sandy loams in
the Belding, Breclxenudge, and Munuscong series. The
soils that are poorly drained and very poorly drained are
level to depressional. The subsoil and underlying mate-
rial of the soils in this unit is medium textured to fine
textured.

‘Water moves through the upper part of these soils
moderately or moderately rapidly, but it moves moder-
ately slowly to very slowly through the- finer textured
underlying material. Runoflf is very slow or slow, and
water ponds in depressions. Available moisture capacity
is moderate, and fertility is medium for most of the soils.
Unless these soils are drained, the water table is near the
surface in spring.

If the soils in this unit are drained, they are suited to
most crops commonly grown in the county. Excessive
wetness is the major hazard if these soils are used for
crops. Tile and surface drains can be used to remove
excess water and permit tillage earlier in the season.
Areas that have uneven relief are more difficult to drain
than level soils, but random tiles and surface drains can
be used to remove excess water from undulating areas.
The depth and spacing of the tiles depends on the depth
to the finer textured material. Tn some places sand pock-
ets cause caving in of tile trenches. Installing tile there-
fore is easiest during dry periods.

In some years crops in low-lying areas are damaged by
frost. The vesult is reduced growth and uneven stands. If
these soils are drained, they are suited to forage crops.
The kind of forage crops that can be grown depends on
the degree of dmm‘tge attained.

Capability unit 11s-1 (1a, 1.5a)

This unit consists of level or gently sloping, well
drained and moderately well drained soils in the Nester
and Ontonagon series. These soils have a surface layer
of loam or sm1dy loam. The subsoil is moderately fine
textured or fine textured. The Nester loam is underlain
by clay loam, the sandy substratum Nester soil by sandy
material, and the Ontonagon loam by clay.

Water moves modemtely slowly or slowly through
these soils, and runoff is slow. Wet spots occur in many
areas. These soils dry out slowly in spring because of the
slow runoff and moderately slow or very slow permeabil-
ity. Wetness delays planting in some years. Available
moisture capacity of these soils is moderately high or
high, and fertility is medium.

These soils are suited to most crops commonly grown
in the county. The Ontonagon soils are somewhat wet
and have poorer tilth than the other soils in this unit and

are no so well suited to crops. Clods form if these soils
are plowed or cultivated when wet. Keeping tillage to
a minimum and turning under all crop residues and
green-manure crops help to maintain tilth and the con-
tent of organic matter. Fertilizer is needed for good
growth of crops on these soils.
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Capability unit Ille-4 (1a, 1.5a, 3/2a)

This unit consists of well drained and moderately well
drained soils in the Nester, Ontonagon, and Ubly series.
Most of these soils are sloping, but some are gently
sloping. A few areas ave eroded, and in some arcas the
solls are gravelly or stony. The subsoil and underlying
material of the Nester soil are moderately fine textured,
but they are fine textured in the Ontonagon soil. The
Ubly soil has a moderately coarse textured subsoil and
medium-textured underlying material.

Because of the slopes, runoff is rapid on these soils and
erosion is a hazard. Available moisture capacity is mod-
erate to high, and fertility is moderate. The content of
organic matter is low in eroded soils. The eroded soils
are in poor tilth and runoff is greater than on the
uneroded soils.

The soils in this unit are suited to corn, small grains,
and hay. Management is needed that controls runoff and
erosion, maintains tilth and content of organic matter,
and renews fertility. The soils in this unit puddle readily
if they are worked when too wet. The surface tends to
crust, especially on the eroded soils, and makes germina-
tion of seeds difficult and stands of plants uneven. A few
spots in low areas and on steep slopes are wet, but these
can be drained by random tile drains.

A cropping system that helps control runoff and ero-
sion is one that includes row crops for no more than 2
consecutive years and provides for a high percentage of
close-growing crops. In areas that are row cropped, the
sols are likely to be droughty because much of the rain-
fall runs off. Close-growing crops on the other hand
protect the soil and permit continuous use. The soils in
this unit have short, complex slopes that make contour
stripcropping and layout and construction of terraces
difficult. Contour farming is feasible in only a few areas.

Capability unit I1e-9 (4a, 4/2a)

In this unit are sloping, well drained and moderately
well drained sands and loamy sands in the Mancelona,
Menominee, and Montcalm series. These soils are on
uplands. The Menominee soils are nnderlain by clay loam,
the Mancelona by stratified sand and gravel, and the
Montcalm by sand. Most areas are not eroded or are only
slightly eroded, but a few small areas are moderately
eroded or severely eroded. The Montcalm soils erode more
readily than the other soils in this unit.

Water moves rapidly or moderately rapidly through
most of these soils. It moves moderately slowly through
the lower part of Menominee soils because the material
is finer textured. Available moisture capacity is low or
moderate, and fertility is low to medinm. Runoff and
sandy texture make the supply of moisture short in these
soils during the dry summer months.

These soils are easy to work, but they erode readily
when cultivated intensively. If crops are planted up and
down the slope, water runs off rapidly and woisture
needed for growth of plants is lost. Soil blowing also is
a hazard if large areas are exposed by tillage. The soils
in the small eroded areas have a lower content of organic
matter than those in the uneroded areas, and they are
more droughty. All the soils in this unit warm up early

in spring, however, and are ready for planting sooner
than finer textured soils.

The hazard of erosion and the shortage of soil moisture
limit use of these soils for crops. Crops that have shallow
roots cannot attain optimum growth in dry years and
are not so suitable as crops that have deep roots, such
as alfalfa. Small grains are suitable because they nor-
mally mature before the amount of moisture in the soil
becomes short.

LErosion can be controlled and the soils can be used
more intensively if tillage is kept to a minimum, and
stubble mulching and stripcropping are used. In some
areas slopes are not continuous, and stripcropping is
difficult or impractical. Grassed waterways can be used
to carry surplus water along natural drainageways with-
out damage to the soils. Maintaining a grass cover in
waterways is difficult, however, on the coarsest textured
soils of this unit.

Plowing under crop residues, green-manure crops, and
barnyard manure improves the content of organic matter
and reduces the risk of erosion and drought. Adding
large amounts of fertilizer in dry years may not justify
the cost because not enough moisture is available in the
soil to mature the crops.

Capability unit ITw-2 (1b, 1c)

In this unit are somewhat poorly drained to very
poorly drained loams and silty clay loams of the Pickford
and Rudyard series. These soils have a clayey subsoil.
Most of these soils are level or depressional, but some are
gently sloping. Unless they are artificially drained, the
water table is near the surface of these soils in spring.

Permeability of these soils is very slow, and water
stands on the surface of the level or depressional areas
for long periods. Available moisture capacity is moder-
ately high. Fertility is moderately high or high, and the
content of organic matter is moderate to high.

Wetness and restricted permeability severely limit use
of these soils for crops. The clayey subsoil and high
water table hinder penetration of plant roots. Crops in
low areas also are likely to be damaged by frost. Farm
machinery bogs down in these soils when they are wet.
As a result planting, cultivating, and harvesting are
difficult,

If drainage is provided, the soils of this unit are well
suited to the crops commonly grown in the county.
Because the soils are rich in organic matter, however,
small grains on these soils are likely to grow rank and
lodge. Tile or surface drains or a bedding system can be
used to provide drainage. When drained, planting can
be done earlier in spring on these soils and the crops
will have a better chance to reach maturity.

These soils can be kept in good tilth by plowing in fall
at the right moisture content. This practice also permits
earlier tillage of the soils the following spring. Plowing
under organic material improves movement of water
into the soil and allows water to move more readily to
the tile drains.

Capability unit IIIw-5 (4b)

This capability unit consists of level to undulating
soils that are somewhat poorly drained. These soils are
in the Gladwin, Ingalls, Otisco, and Wainola series. They
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are coarse textured throughout. The Gladwin soils are
underlain by stratified sand and gravel, and the Otisco
soils are underlain by loamy sand.

All of the soils in this unit have a seasonal high water
table unless they are artificially drained. When the water
table is lowered, water moves moderately rapidly to very
rapidly through these sandy soils and they dry out
quickly. Consequently, if these soils are drained, they
tend to be droughty in dry summer months. Natural fer-
tility is moderately low in these soils, and content of
organic matter is low.

Excessive wetness, moderately low fertility, and short-
age of moisture during extreme droughts limit use of
these soils for crops. Soil blowing also is a hazard. Soils
of this unit, however, support farm machinery better
than more clayey soils, and machinery seldom bogs down
in them.

If drainage is provided, the soils of this unit can be
tilled earlier in spring and after a rain and are suited
to the crops commonly grown in the county. Tile drains
or surface drains can be used. The sandy material readily
caves into tile trenches and ditches. Tile drains therefore
are most easily placed during dry periods. Lack of ade-
quate outlets and uneven relicf make artificial drainage
impractical in some areas. In the undulating soils random
surface drains or tile drains can be used to provide
drainage.

Small grains normally mature before soil moisture is in
short supply. They therefore grow better on these soils
during dry periods than corn. Crops on these soils are
more likely to benefit if small amounts of fertilizer are
applied at frequent intervals than if a large amount is
added at one time.

Capability unit 11Iw-6 (4c)

In this unit are level or depressional soils that are
poorly drained and very poorly drained. These soils are
in the Burleigh, Deford, Epoufette, and Wheatléy series.
They formed in coarse textured and moderately coarse
textured material,

These soils are saturated in spring because of a high
water table. When the water table lowers, however, water
moves very rapidly to moderately rapidly through the
soils. Runoff is very slow, and water ponds on the surface
in depressions and flats. These soils are mainly sandy,
and they are droughty where drained. Natural fertility
is low to medium.

Corn, small grains, and hay are the chief crops grown
on these soils. The kind of crops grown depends on the
amount of drainage. Undrained areas are suited to pas-
ture or to forage plants that tolerate wetness.

Tile drains and open ditches can be used to remove
excess water and improve these soils for crops. Ditch-
banks and tile trenches cave in readily when the soils
are wet, Installing tile drains and digging of ditches are
best done, therefore, during dry periods. Controlling
drainage helps to regulate the amount of moisture avail-
able to plants.

The quality and growth of crops can be improved by
adding fertilizer and organic material. Keeping tillage
to a minimum helps to decrease the chance of soil
blowing.

Capability unit I11w-7 (4/1b)

This unit consists of ncarly level to gently sloping,
somewhat poorly drained soils in the Allendale series.
These soils consist of 18 to 42 inches of coarse-textured
material over fine-textured material.

Water moves rapidly through the upper sandy layers
of these soils, but 1t moves very slowly through the finer
textured underlying material. Available moisture capac-
ity is low. Fertility is low or moderately low. Runoff is
slow, and water ponds in low depressions in wet periods.

These soils are saturated in spring and after a rain
because of a seasonal high water table and the slowly to
very slowly permeable underlying material. If drained,
these soils generally dry out quickly and are droughty
but support farm machinery well. In a few areas stones
on the surface hinder tillage. Soil blowing is a hazard if
large arcas are left bare by tillage.

The soils in this unit are suited to the crops commonly
grown in the county. In dry years small grains grow
better than such crops as corn because they mature before
the supply of moisture becomes short. Adding large
amounts of fertilizer in dry years is not likely to justify
the cost, because not enough moisture is available for the
crops to mature.

Tile drains and open ditches can be used in these soils
to provide adequate drainage. When these soils are wet,
however, the sandy material readily caves into the
trenches and ditchbanks also cave in. The installing of
tile draing and the digging of ditches therefore are best
done when the soils are dry. In some areas drainage is
impractical because outlets are not available. Construct-
ing diversion terraces on adjacent higher lying areas
keeps runoft off these soils and allows the soils to dry out
more quickly.

If large areas of these soils are farmed, stripcropping
or windbreaks are needed for control of soil blowing.
Returning large amounts of crop residues and green
manure is a way to improve tilth and absorption of water.
Keeping tillage to a minimum leaves the surface rough
and resistant to erosion,

Capability unit I1Tw-8 (4/1c)

In this unit are level or depressional, poorly drained
and very poorly drained soils in the Pinconning series.
These soils are coarse textured in the upper 18 to 42
inches and are fine textured below.

Water moves rapidly through the sandy upper part of
these sotls, but it moves very slowly through the finer
textured lower part. Runoff is very slow or ponded.
Available moisture capacity and fertility are low.

These soils are saturated because of the high water
table and the very slowly permeable underlying material.
If drained, these soils dry out quickly and become
droughty in dry periods. Because the soils are in low-
lying areas, frost is a hazard to crops in spring and in
fall and prevents crops from maturing in some years. In
years when rainfall is excessive, harvesting is delayed.

If these soils are drained, they can be used for crops or
pasture. Many areas presently are undrained because
suitable outlets are lacking or the areas are not farmed.
Also, many areas remain in woodland.
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These soils dry out slowly in spring, and tillage there-
fore is delayed. Tile drains and open ditches can be used
to provide drainage. The sandy material caves in readily
when wet, however, and installing tile and digging
ditches are best done in dry periods. Depth and spacing
of the tile drains depends on depth to the fine-textured
underlying material. Building diversions on adjacent
higher soils diverts water from these soils and allows
them to dry out, sooner.

Small grains generally mature before soil moisture
becomes short. They therefore are a more dependable
crop on these soils than crops that mature late in sum-
mer. Ways of improving crop growth and conserving
moisture during dry periods are using minimum tillage,
adding organic materials, and applying fertilizer,

Capability unit I1Tw-9 (4/2b)

In this unit are nearly level to gently sloping, some-
what poorly drained soils in the Tosco series. These soils
are coarse textured in the upper 18 to 42 inches and mod-
erately fine textured below.

Water moves rapidly through the upper sandy layers
of these soils, but it moves moderately slowly through
the finer textured underlying material., Runoff is slow,
and water ponds in low depressions in wet periods. Avail-
able moisture capacity is low, Fertility is low or moder-
ately low.

These soils are saturated in spring and after a rain
because of a seasonal high water table and the moderately
slowly permeable underlying material. If drained, these
soils generally dry out quickly and are droughty but sup-
port farm machinery well. In a few areas stones on the
surface hinder tillage. Soil blowing is a hazard if large
areas are left bare by tillage.

The soils in this unit are suited to the crops commonly
grown in the county. In dry years small grains grow
better than such crops as corn because they mature before
the supply of moisture becomes short. Adding large
amounts of fertilizer in dry years is not likely to justify
the cost, because not enough moisture is available for
crops to mature.

Tile drains and open ditches can be used in these soils
to provide drainage. The sandy material caves into the
trenches when wet, however, and ditchbanks also cave in.
The installing of tile drains and the digging of ditches
therefore are best done during dry periods. Drainage is
impractical in some areas because outlets are not avail-
able. Constructing diversion terraces on adjacent higher
lying areas keeps runoff off these soils and allows them
to dry out more quickly.

If large areas of these soils are farmed, striperopping
or windbreaks are needed for control of soil blowing.
Returning large amounts of such organic materials as
crop residues and green manure to the soils improves
tilth and absorption of water. Keeping tillage to a mini-
mum leaves the surface rough and resistant to erosion.

Capability unit I11Tw-10 (4/2c)

This unit consists of level or depressional, poorly
drained and very poorly drained soils in the Brevort
series. These soils are coarse textured in the upper 18 to
42 inches and moderately fine textured below.

Water moves rapidly through the sandy upper part of
these soils, but it moves moderately slowly through the
finer textured lower part. Runoff is very slow or ponded.
Awvailable moisture capacity and fertility ave low.

These soils are saturated because of the high water
table and the moderately slowly permeable underlying
material. If drained, these soils drvy out quickly and are
droughty in extremely dry periods. Because the soils are
in low-lying areas, frost is a hazard to crops in some
years. In years when rainfall is excessive, harvesting is
delayed.

If these soils are drained, they can be used for crops
or pasture. Many areas presently are undrained because
adequate outlets are lacking or because the areas are not
farmed. Also, many areas remain in woodland.

These soils dry out slowly in spring, and tillage there-
fore is delayed. Tile drains and open ditches can be used
to provide drainage. They can be installed more easily
during dry periods than in wet periods because when
the sandy material is wet it caves in more readily. Depth
and spacing of the tile drains depends on the depth to
the moderately fine textured underlying material. Build-
ing diversions on adjacent higher soils diverts water
from these soils and allows them to dry out sooner.

Small grains generally mature before soil moisture
becomes short. They therefore grow better on these soils
than crops that mature late in summer. Ways of im-
proving crop growth and conserving moisture during dry
periods are using minimum tillage, adding organic mate-
rials, and applying fertilizer,

Capability unit I1Iw-11 (5¢)

In this unit are poorly drained or very poorly drained
soils that formed entirely in sandy material. These soils
are in the Kinross and Roscommon series.

Runoff is very slow on these soils, and water ponds in
depressions. Available moisture capacity is very low, and
fertility is low. The water table is near the surface unless
these soils are artificially drained. If they are drained,
water runs very rapidly through these soils. The water
table then is too low to provide sufficient moisture for
good crop growth during extreme drought.

These soils seldom are planted to crops because they
are saturated, or if drained, they have very low available
moisture and low fertility and are subject to soil blowing.
The Kinross soil is very strongly acid. Outlets for drain-
age are lacking in many areas. Ditches therefore must be
dug to provide outlets. When tile drains are installed, the
sandy material flows into and plugs the tile and also is
likely to cave into tile trenches. Ditchbanks also cave in
readily and gradually fill with soil material.

These sandy soils are droughty after they are drained.
Controlling drainage helps to regulate the moisture con-
tent of the soil and assures adequate moisture for crops
in dry summer months. Because these soils occur in low-
lying areas, frost is a hazard to crops and prevents them
from maturing in some years. Soil blowing is a hazard
if large areas are left bare by tillage.

Capability unit 111s-3 (4a, 4/2a)

This unit consists of nearly level to gently sloping, well
drained and moderately well drained soils in the Mance-
lona, Manistee, Menominee, and Ocqueoc series. These
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soils have a friable surface layer and a coarse-textured sub-
soil, underlain by coarse-textured to fine-textured material.

Runofl is slow on these soils. Available moisture capac-
ity and fertility are low to moderate. The content of
organic matter and nitrogen is low. The supply of mois-
ture in the soils seldom is adequate for optimum growth
of crops. The Manistee and Menominee soils, however,
have slightly higher available moisture capacity than the
other soils because underlying their coarse-textured sub-
soil is moderately fine textured or fine textured material.

The soils in this unit are easy to farm. They are suited
to most crops commonly grown in the county, though
deep-rooted forage plants and crops that vesist drought
and mature early ave better suited than other crops. Corn,
small grains, hay, potatoes, and beans are the major crops.

Water erosion is seldom a hazard, but soil blowing is
a serious hazard if these soils are farmed intensively. In
cultivated areas suitable methods of controlling erosion
are keeping tillage to a minimum and the use of wind-
breaks and stripcropping. Adding organic matter helps
to improve fertility and the content of organic matter.
If the supply of moisture is adequate, crop growth can
be improved by adding fertilizer. In dry years, however,
not enough moisture is available for crops to mature, and
adding large amounts of fertilizer does not pay.

Capability unit 111s-4 (4a, 4/2a)

This unit consists of sloping or gently sloping, well
drained and moderately well drained soils on uplands.
These soils are in the Mancelona, Menominee, Montcalm,
and Rousseau series. Except for the Menominee and
Mancelona, loamy substratum, all of the soils are coarse
textured to a depth of 5 feet or more. Menominee soils
consist of 18 to 42 inches of coarse-textured material,
over moderately fine textured material. Mancelona, loamy
substratum, sotls consist of 42 to 66 inches of coarse-
textured material over medium- to fine-textured material.

Runoft is slow on these soils, and water crosion seldom
is a hazard. Water moves rapidly or moderately rvapidly
through most of these soils. Fine-textured material in the
Menominee soils, however, restricts the downward flow
of water and keeps them more moist than the other soils
in this unit. The Rousseau soils are more droughty and
are more subject to soil blowing than the other soils in
this unit.

The soils of this unit generally are filled to capacity
with moisture at the start of the growing season. As the
season progresses, however, rainfall is not adequate to
replenish the water used by plants. During dry periods
crops are short of water, and during extreme drought
growth of crops is poor. The soils are easy to work
throughout a wide range of moisture content without
clodding or crusting. Excessive tillage increases the
hazard of soil blowing.

Most crops commonly grown in the county can be
grown on these soils. Corn, small grains, hay, potatoes,
and beans are the chief crops. Crops that resist drought
and mature early in the season are better suited than
other crops.

Keeping tillage to a minimum and use of windbreaks
and stripcropping are ways of controlling soil blowing in

cropped areas. Turning under large amounts of crop
residues, green-manure crops, or barnyard manure in-
creases water absorption, fertility, and content of organic
matter. Adding large amounts of fertilizer in dry years
is not likely to justify the cost, because the soils lack the
moisture needed for crops to mature.

Capability unit IVe-1 (1.5a)

In this unit are moderately steep or hilly, well drained
or moderately well drained soils in the Nester series.
Some areas are eroded. The subsoil and underlying mate-
rial are moderately fine textured.

Water moves down through these soils at a moderately
slow rate. Available moisture capacity is high, and fer-
tility is moderate. Runoff is rapid and is greater on the
moderately eroded soils than on the uneroded ones. The
eroded soils are difficult to work.

The soils in this unit arve generally too steep to be used
intensively for crops. The chief crops grown are small
grains and hay.

Using a cropping system that includes close-growing
crops for a long period, keeping tillage to a minimum,
and use of stripcropping are ways of reducing runoft and
the hazard of evosion. Adding large amonnts of organic
matter improves tilth and also reduces runoff. Grassed
waterways can be used to carry water safely along natu-
ral drainageways and reduce soil washing. During dry
years crop growth is low because much of the rainfall
runs oft and little is stored in the soil for use by plants.

In many areas stripcropping is impractical on these
soils because the slopes are complex and short. Runoff
and erosion can be rednced in these areas if a cropping
system is used that includes a large proportion of close-
growing crops.

Capability unit IVe-9 (4a)

In this unit are moderately steep or hilly, well drained
or moderately well drained sandy soils on uplands. These
soils are in the Mancelona and Montcalm series. Most of
these soils are coarse textured to a depth of 5 feet or
more. The Mancelona soils, however, are underlain by
stratified sand and gravel. The soils are mostly uneroded
or are slightly eroded, but a few areas are moderately
eroded.

Water moves moderately rapidly through most of these
soils. Runoff is rapid, and the supply of moisture in the
soils is short in summer. Available moisture capacity is
moderate.

These soils are easy to work, but use of farm machinery
is limited on some steep slopes. Erosion is a serious hazard
in areas that are cropped. The eroded soils have a lower
content of organic matter and fertility than the uneroded
or slightly eroded soils and are likely to be more
droughty. Soil blowing is a hazard where large areas are
left exposed by tillage.

The hazard of erosion and the shortage of moisture
severely limit use of these soils for crops. Shallow-rooted
crops cannot attain optimum growth in dry years. Small
grains are better suited than other crops because they
mature hefore soil moisture is short.

Keeping tillage to a minimum and use of stubble mulch
and stripcropping are ways of controlling erosion. In
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many areas slopes are not continuous. Here tillage is
difficult and conservation measures are hard to install.
Erosion can be effectively controlled by keeping a cover
of grass on these soils. Overgrazing should be avoided to
prevent gullies from forming. If organic materials and
fertilizer are applied, stands of plants are improved and
provide a better protective cover for the soils. Adding
large amounts of fertilizer in dry years is not likely to
justify the cost because soil moisture is inadequate for
crops to mature.

Capability unit IVw-2 (5b, 5b-h)

This unit consists of nearly level or level, coarse-
textured,  somewhat poorly drained to poorly drained
soils in the Au Gres, Ogemaw, and Saugatuck series.
Au Gres, loamy substratum, is underlain by medium-
textured to fine-textured material at a depth between
42 and 66 inches. The Ogemaw and Saugatuck soils have
a cemented hardpan in the subsoil. In addition the Oge-
maw soils are underlain by fine-textured material at a
depth between 18 and 42 inches.

These soils formed under a flnctuating high water
table, and they are excessively wet in spring. In An Gres,
loamy substratum, and in the Ogemaw soils, movement,
of water downward is vestricted by finer textured mate-
rial. A cemented layer further restvicts downward move-
ment of water in the Ogemaw and Saugatuck soils and
makes them saturated in spring and after a rain. If
drainage is provided, the water table is lowered and then
water moves rapidly through the sandy material. Water
runs off these soils slowly and ponds in depressions.
Available moisture capacity is very low or low and fer-
tility is low. Soil blowing is a hazard in large areas that
are cleared and cropped.

Use of these soils for crops is severely limited by exces-
sive wetness, low fertility, low available moisture capac-
ity, and the hazard of soil blowing. Also, the cemented
layer in Ogemaw and Saugatuck soils vestricts growth of
roots. In dry summer months, plants on these soils can-
not make use of supplies of moisture deep in the soil.

Drainage is difficult on soils of this unit because the
sandy material caves into tile trenches and open ditches.
Tile thevefore is best installed in dry periods when the
sandy material is less likely to cave in. Unless special
care is taken to prevent sand from flowing into the tile,
sandy material is likely to fill the tile drains. Ditchbanks
also cave in readily and are difficult to maintain and
vegetate. The soils in this unit are droughty when the
water table is lowered by drainage. Controlling drainage
helps to maintain the content of moisture at the best
level for crop growtl.

These soils are easy to work after they ave drained.
The use of stripcropping and windbreaks reduces the
risk of erosion and allows more intensive use of the soils
for crops. Fertility and content of organic matter are
difficult to maintain in these sandy soils. If drainage is
provided and the soils otherwise are well managed, crops
on these soils respond well to fertilizer. Adding large
amounts of fertilizer in dry years, however, is not likely
to justify the cost, because soil moisture is not adequate
for crops to mature. These soils are acid, and some crops
on them are improved if lime is added.

Capability unit IVs-4 (5a, 5/2a)

In this unit are level to undulating or gently sloping
solls that are well drained or moderately well drained.
These soils are in the Chelsea, Croswell, and Rubicon
series. They are coarse textured to a depth of 42 inches
or more. The Rubicon, loamy substratum soils, however,
are underlain by medium-textured to fine-textured mate-
rial at a depth between 42 and 66 inches.

Water moves through these sandy soils rapidly or very
rapidly, and little water runs off. Available moisture
capacity and fertility are low. The amount of moisture
n the soils seldom is adequate for good growth of crops,
especially in dry summer months. Drought affects these
solls sooner than other soils in the county. During
extremely dry years, such shallow-rooted crops as corn
cannot obtain enough moisture to mature.

Use of these soils for crops is severely limited by low
fertility and available moisture capacity and the hazard
of soil blowing. In a few areas hay, oats, and potatoes
are grown.

These sandy soils blow readily when exposed by tillage,
and control of erosion is necessary. Crops that grow best
are those that mature early in the season before the
amount, of moisture in the soil gets short. Forage crops
grow well early in the season, but lack of soil moisture
in the dry summer months reduces their growth. Keep-
ing tillage to a minimum helps reduce the loss of soil
moisture through evaporation. Lime and fertilizer are
needed for legumes and many other crops. Adding large
amounts of fertilizer in dry years, however, is not likely
to justify the cost, because the soils lack sufficient mois-
ture for crops to mature.

Capability unit Vwc-1 (Me, M/Mc, M/3c, M/4c)

This unit consists of very poorly drained organic soils
in the Carbondale, Edwards, Houghton, Linwood, Lup-
ton, Loxley, Markey, and Tawas series. These soils are
in level or depressional areas that are subject to ponding.
The Edwards soils formed in 12 to 42 inches of organic
material over marl, and the Carbondale, Houghton, and
Lupton soils formed in organic material more than 42
inches thick. The organic material in which the Linwood,
Loxley, Markey, and Tawas soils formed was 12 to 42
inches thick over mineral material of variable texture.

Available moisture capacity is very high in these soils,
but fertility is low. The content of organic matter is high.
Supplies of phosphorus, potassium, and of many micro-
nutrients are low.

These soils have a high water table and are saturated
most of the year. Because these soils occupy low areas,
they remain cold and dry out slowly, even when drained.
Frost is a serious hazard to crops. Soil blowing damages
soils and crops and fills ditches with soil material.

Most areas of these soils are not farmed because of
wetness, low fertility, and the frost hazard. In many
places the lack of suitable outlets makes drainage difficult
or impractical. Other areas could be drained, but crop
growth would not justify the cost.

Capability unit Vw-3 (L-2¢, L4c¢)

This unit consists of level, well-drained to very poorly
drained soils in the Ceresco, Cohoctah, Evart, and Win-
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terfield series. These soils are on bottom lands and are
subject to flooding. They formed in stratified material
laid down by water and range from mainly coarse tex-
tured to moderately fine textured.

Use of these soils for crops is severely limited by the
hazards of flooding and frost and a high water table.
Many aveas are small because of a meandering stream
and are impractical to farm. Areas of these soils are
suited to pasture when they dry out and are not flooded.

Capability unit Vie-1 (1.5a)

In this unit are moderately steep to steep, well drained
and moderately well drained soils in the Nester series.
These soils are on uplands. Their subsoil and underlying
material are moderately fine textured. They are slightly
eroded to severely eroded.
~ Runoff is rapid on these soils, especially on the severely
eroded ones. The eroded soils generally are in poor tilth
and crust readily when dry. Available moisture capacity
is high, and fertility is moderately high. Fertility and
content of organic matter are lower on the severely eroded
soils than on the uneroded or moderately eroded soils.

Steep slopes, poor tilth, rapid runoff, and limitations in
use of farm machinery severely limit use of these soils
for crops. Forage crops are suited. These soils can be
used for pasture if erosion is controlled. Gullies form
if the pastures are overgrazed.

The severely eroded soils of this unit need more careful
management than the less eroded ones. Adding fertilizer
helps to replace fertility lost through erosion.

Capability unit VIs-1 (5a)

Chelsea sand, 6 to 12 percent slopes, is the only soil in
this unit. It 1s well drained and 1s coarse textured
throughout.

This soil dries out quickly, and soil moisture is deficient
during dry summer months. It is easy to till, but because
of its loose structure it erodes readily. Available moisture
capacity and fertility are low. The content of organic
matter 1s low and is quickly depleted by tillage.

The slight hazard of erosion and low fertility and soil
moisture are the chief factors limiting use of these soils
for crops and pasture. Shallow-rooted crops grow poorly
on these soils. In extremely dry years crops cannot obtain
enough moisture to mature. The hazard of erosion can
be reduced by keeping a protective cover of vegetation
on the soils. Pasture and forage plants grow well early
in the growing season, but they dry up when soil mois-
ture is depleted during the dry summer months. Planting
trees helps to control erosion and also provides habitat
for wildlife.

Capability unit VIIs-1 (5a, 5.3a, 5.7a)

In this unit are well drained and moderately well
drained, nearly level to steep soils of the Chelsea, Gray-
ling, and Rubicon series. These soils are mostly sandy.

Available water capacity and fertility are low in most
places, but the range is from low to very low. Content of
organic matter is low, and the organic matter decomposes
rapidly when the soils are farmed. The hazard of erosion
is severe.

These soils are not suited to crops. Pasture plants on
these soils dry up quickly during the hot summer months

and furnish little forage for livestock. In places stones
on the surface interfere with tillage. In some areas steep
slopes restrict the use of farm machinery.

Predicted Yields

Table 2 gives predicted average acre yields of the
principal crops grown in Gladwin County under two
levels of management. These predictions are based on
interviews with farmers, on data obtained from the staff
of the Michigan Agricultural Experiment Station, and
on observations made by Soil Conservation Service per-
sonnel and other agricultural workers who are familiar
with the soils and crops of the county.

In columns A are average yields obtained under the
management common in the county when the soil survey
was made. Lime is applied, although in many places in
minimum amounts. Some commercial fertilizer is applied
but generally not enough to obtain optimum yields.
Barnyard manure that is produced on the farm is
returned to the soil. Some artificial drainage measures
have been installed. Wetness is still a problem in low
areas, and more drainage is needed. In most areas a
cropping system is used that includes a mixture of leg-
umes and grasses. The cropping system used on steep
and sandy soils includes longer periods of legume-grass
mixtures than that used on more nearly level finer tex-
tured soils. Minor attention is given to small details of
management, and timeliness of farm operations is such
that yields are reduced by a few poor stands, seeding
failures, and harvesting losses.

In columns B are average yields obtained under
improved management. Under improved management the
amounts of lime and fertilizer used are based on soil
tests and kinds of crop grown. Where wetness is a limi-
tation a complete drainage system is installed. Adapted
varieties of plants and seeds of high quality are planted.
Other conservation practices are used, where needed, to
control erosion and to conserve moisture. The cropping
systems used are adapted to the soils. Close attention is
given to small details of management, and timeliness of
farm operations is such that yields are not reduced by
a few poor stands, seeding failures, or harvesting losses.

The predicted yields may vary as much as 30 percent
from season to season because of fluctuating weather.
Some white beans and sugar beets are grown on a limited
acreage. The acreage is small, however, and these crops
are not listed in table 2.

Woodland @

Gladwin County originally was covered almost entirely
by trees. Pines and northern hardwoods grew on the
uplands, and swamp hardwoods and conifers grew on the
lowlands and bottom lands, Cutting of the pines began
in about 1860 and continued until about 1900. Then, the
hardwoods were cut. Most of the cuttings were made for
lumber.

About 60 percent of the land area of the county is now
in woodland. Farmers and other individuals own about

3By Rowarp WILsON, woodland conservationist, Soil Conserva-
tion Service.
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TABLE 2.—Predicled average yields per acre of principal crops under two levels of management

[Yiclds in columns A are those expected for management common to the county; those in columns B are obtained under improved manage-
ment. Absence of information means that the soil or soil association is not suited to the crop, or that the crop ordinarily is not grown on it]

Corn Corn Oats Wheat | Mixed hay | Alfalfa or alfalfa-
(grain) | (silage) brome hay
Soil o
A|B|A}| B A|[B|A|B A B A B
Bu. | Bu. |Tons| Tons| Bu. | Bu. | Bu. | Bu Tons Tons Tons Tons
Allendale sand, 0 to 4 pereent slopes_ oo ______ 35 1 65 3 1 11 [ 35 | 60 | 22 | 45 1.6 2.8 2.0 3.5
Allendale-Pinconning-Pickford association. . . _ . ____________ 30 | 65 511305017 | 35 1.3 2.2 1.6 2.8
Au Gres sand, 0 to 2 percent slopes_ - . - _________ 25 | 45 4] 8120140 |16 | 25 1.0 1.7 1.3 2.1
Au Gres sand, loamy substratum, 0 to 2 percent slopes_ .__.__ 25 | 45 4 8120|4016 | 25 1.0 1.7 1.3 2.1
Au Gres-Kinross assoeiabion. - - .. . __________ JEPRORN FUPRSY [SPRVEPE PSSR PO IORPIUS PEPUIORY [RDUN PRUPIRVINY IUUONIPUN PRSPPI IR
Au Gres-Kinross loamy substratum association____._________ JRSUUUN U U ) P N O N ) U NI
Au Gres-Roscommon association. - __ . ________________ 25 | 45 4 821142 14|25 1.0 1.8 1.2 2.2
Belding sandy loam, 0 to 2 percent slopes_ - _ .. _._____. 45 | 85 8| 14 | 40 | 70 | 28 | 50 1.8 3.2 2.2 4.0
Belding sandy loam, 2 to 6 percent slopes__ . - - oo 45 | 85| 8| 14| 40| 70 | 28 | 50 L8| 3.2 2.2 4.0
Belding sandy loam, clayey subsoil variant_ __ ______________ 45 | 75 8113|4068 | 25| 40 1.8 2.8 2.2 3.5
Bowers silt loam, 0 to 4 pereent slopes_ - - _ ... _______ 45 (80 | 8| 15| 40 75| 27 | 43 1.8 2.8 2.3 3.5
Bowers-Tosco-Hettinger assoeiation_ - ___ _______________.___ 45 180 8| 13| 40} 75 | 27 | 43 1.8} 2.8 2.2 3.5
Breckenridge sandy loam_ - __ . ___________________________ 50 | 80 7114 |42 | 70 | 25 | 45 12 2.8 1.5 3.5
Brevort loamy sand__ ________ . ___ o _____.__ 25 | 65 4|10 | 25 | 45| 15 | 30 L0 1.8 1.2 2.2
Brevort sandy loam_ - _ . 25 | 65 4|11 25|45 | 15| 30 1.0 1.8 1.2 2.2
Brimley silt loam, 0 to 4 pereent slopes- - - oo o oo oooo .. 50 | 85 9| 14 | 40 | 70 | 27 | 42 1.6 2.4 2.0 3.0
Bruce very fine sandy loam_ . _______________________ 50 | 80 0113 |40 | 75|27 1|45 1.7 2.7 2.1 3.3
Bruce-Brimley-Burleigh assoeiation_ _ _______ . __________.____ 45 1 75 8112|351 70|24 40 L6 2.4 2.0 3.0
Burleigh loamy sand_ . __ .. 38 1 70 7112|3565 |22 35 1.4 2.4 1.8 3.0
Carbondale muek__ - el JRUSUUUS PR IR PPN FSOUSIONY IR (SUPS MU B P 0] 2.2 oo __
Ceresco loam ... .. RN DR (SO PHR Y IR RPN, R PP PP FURPR FUIPIPIR ORI
Chelsea sand, 0 to 6 percent slopes_________________._______ 20 | 40 3 718 |35 (13|22 1.0 1.6 1.2 2.0
Chelsea sand, 6 to 12 percent slopes___ ___ .. ________ FEUUPEUES PRV UEPUR (SR SO U NI DU B ) 1.6 1.2 2.0
Chelsea sand, 12 to 18 percent slopes_ . _._______ SRR OO O PHPNR PV Uu RN R R . 8 15 1.0 1.8
Chelsca-Au Gres association .. ______ .. _________ 25 | 45 4 8120 |40 | 16 | 25 1.0 1.7 1.3 2.1
Chelsea-Rubicon association, undulating. ___ ... .____ SEUR (RORURRY R puy O RO SOS SQSpUpi PR OISO (APPSR (U
Chelsca-Rubicon association, rolling. . ._ ____________________ JRRURORY (PR (RUROURS SRR (RpUPUS AU RPN FpUpRY SR SpUY PRSP S
Cohoctah loam . _ o ___. RSN SRR PRV SRS PRI SR DR R (SR (PSRN ST (SSU
Croswell sand, 0 to 6 pereent slopes_ . _o_____ 25 | 55 | 4 25 145 | 15| 25 10 1.8 1.2 2.3
Croswell stony sand, 0 to 6 percent slopes.__._____._________ JRPNURN DRSSV N N U (ROUVURSRY [ N PR TSN R
Croswell-Au Gres association___ . ___ . ___ . __________ 25|50 ) 4| 822421525 L0 1.8 1.2 2.2
Croswell-Au Gres-Kinross association_ _ - __ . _____________ 25150 4 8122142 |15 25 1.0 1.8 1.2 2.2
Croswell-Au Gres-Roscommon association_ _ - .. _________ 25150 4| 8|22 (45| 15| 25 L0 1.8 1.2 2.2
Tidwards muek - _ ... SRR PRSP FEPRDRNES JEIDEPR ISR MNP PRSP ISPV IEPRINIPN FUUUIUON MR PRI
Spoufette sandy loam_ __ ___ ____________________________.__ 38170 | 7112 |35 5022135 L4 2.4 1.8 3.0
Epoufette-Tawas association. .. ... o______ JEPRPUURN (SO PSP [SORUUUS RPN, NUR FVRPN FOUNIN PSRRIV PRI PPN (NSRRI
BEvart loamy sand_ JSUURUES PRSP IUUUPNN PSRN PPN PN PRUIS PRSP OSSR RSN PRPRUPIUUN PN
Evart-Winterfield association. . ____ . _ . .o_____. JEURPRS FRUUNN ISR (PN [SIE, PRI MV FDUP U PR PRI SRR
Gladwin loamy sand, 0 to 2 perecent slopes_ _________________ 35165 6| 11|32 |52 |22 33 L2] 21 L5 2.6
Gladwin lonmy sand, loamy substratum, 0 to 2 percent slopes___| 35 | 65 611732522233 L2 21 1.5 2.6
Gladwin-Epoufette assoeiation_.______ . . __________ 35 ] 65 6|11 | 30 50|22 33 13 2.2 1.6 2.8
Gladwin-Epoufette-Croswell association, undulating__________ 30 | 60 5| 10|27 |45 (20| 30 1.2 2.1 1.5 2.6
Grayling sand, 0 to 6 percent slopes___ . - ________._ RPN [RRR FRURNN RSO JRPUUR FENIR ST JEUR SR ISR IS E
Grayling association, rolling___ . ____ . ____________._.______. RS (RSO PRPRNUN [RPRRUR PSSO RS AR PRV [SORUIPSNUN PRSP ORI S
Grayling association, undulating._____________________._____ SRRV RSV U RSO JUPUSN PRI SRR [ FRSUOIu MU PPN P
Grayling-Croswell-Au Gres association_ __ __________________ 20 | 40 3 7118 35| 13 | 22 1.0 1.6 1.2 2.0
Hettinger loam. _____ _______ . 50 | 85 9| 14 | 40 | 85 | 25 | 47 1.9 3.0 2.4 3.7
Hettinger-Brevort-Burleigh association. . ___________________ 38 (70| 7112|3565 |22 35 1.4 2.4 1.8 3.0
Houghton muek_ - __ . VRN FRNUORY FEUUN RSO SSOUU IRUUNENN PN SR SN I (ORI SO
Ingalls sand, 0 to 2 percent slopes_ ... . _._______ 30 | 55 5 9] 30| 5020 |32 1.0 1.7 1.3 2.1
Tosco loamy sand, 0 to 2 percent slopes____ - oo ____ 40 | 65 6|11 | 35| 60|22 | 38 1.6 2. 8 2.0 3.5
Tosco loamy sand, 2 to 6 percent slopes_. _________.__.______. 40 | 65 6 11| 3560|2238 L6| 2.8 2.0 3.5
Tosco stony sand, 0 to 2 percent slopes...____ ... __. JFURIDS FEUSOUOY [SORSI JENDU IR DR PRI (PRSI VUSSR IRRIIPION [SPIPR P
Tosco-Au Gres-Ingalls association. _______ . ________________ 30 | 55 5 9130|5020 32 12 2.0 15 2.5
Tosco-Brevort assoeiation_ __ - ... 30 | 65 5111130 ) 65|20 ) 35 13 2.2 1.6 2.8
Tosco-Brevort-Ingalls association__________________________ 30 | 60 5110 | 30 50| 20 | 34 12 2.0 1.5 2.6
Tosco-Kawkawlin-Brevort association..______.___.__.______._ 30 70 5112 1 35| 65 | 25 | 40 15 2.6 1.9 3.3
Tosco-Menominee-Brevort association. o . . ___._______ 30| 65| 5| 111355012033 1.2 2.1 15 2.6
Kawkawlin loam, 0 to 2 percent slopes_ _.__________________ 45 |80 | 8|13 |50-| 8 |27 |45} 2.0 3.2 2.5 4.0
Kawkawlin loam, 2 to 6 percent slopes_ __ ___ ... _....____ 45 1 80| 8113 |50 |8 |27 (45| 2.0 3.2 2.5 4.0
Kinross sand . .. . JUUSES RURSNS RN PR ISPV FRUPN FSpRPUp SRR PRPDRPIUNEY DIUNRPIIN PR IR
Lacota sandy loam______ . ______ o _____ 50 | 85 91114 | 40 | 85 | 25 | 47 1.9 3.2 2.4 4.0
Linwood muek. - _ . .. USRS RO PROROUNEN PUURURES SRR SRR S SR SRy IIUROUN PR SIS
Londo loam, 0 to 2 pereent slopes_ .- - oo 45 | 8] 8|14 {50 (723050 | 2.5 | 3.2 2.7 4.0
Londo loam, 2 to 6 percent slopes____ oo o___ 40 | 80 7113|4568 | 25|45 | 2.2 3.2 2.7 4.0
Loxley muck, coarse substratum___________________________ [UUSINN PRNURS SRR ISPUOUUN SRS IRORURN DN PP IR IR S

406-304—T72——5
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TasrLe 2.—Predicted average yields per acre of principal crops under two levels of management—Continued

Corn Corn Oats Wheat Mixed hay | Alfalfa or alfalfa-
(grain) | (silage) bromec hay
Soil

A{B|AI!B|A|B|A |B A B A B

Bu. | Bu. | Tons| Tons| Bu. | Bu. | Bu. | Bu Tons. Tons Tons Tons
Lupton muek - - oo SO [ IR PSRN NPV PSSP PN PO SN PSPPI BPISURP PO
Mancelona loamy sand, loamy substratum, 0 to 2 percent

SIOP@S - - - e e 35| 65 6] 11| 30501} 251} 40 1.6 2. 4 2.0 3.0
Mancelona loamy sand, loamy substratum, 2 to 6 percent
S0P @S - = e 351651 611 (30]|50,25140}) 16| 24 2.0 3.0

Manecelona sand, 0 to 2 percent slopes.__ . _______ 35| 65 6] 11| 30| 50 | 25 | 40 1.6 2.4 2.0 3.0
Mancelona sand, 2 to 6 percent slopes___ . _____________.____ 35 | 65 6| 11| 30 50 25| 40 1.6 2.4 2.0 3.0
Maneelona sand, 6 to 12 percent slopes_ ... ___.._ 30 | 60 5] 10| 25| 45| 20 | 35 1.6 2.4 2.0 3.0
Manecelona sand, 12 to 25 percent slopes_ . ______________ JEUUURUEN RN ISR [RUDSY PUNIUPNS URpUuS INUPUUN ISP B W ¢ 2.2 1.2 2.7
Manistee sand, 0 to 4 percent slopes. . _____..__. 30| 55 5 9135|6023 | 35 1.1 2.3 1.4 2.9
Markey muek. oo o e RSN FEUN ISRV PRNUN PEVUPR ISPV JRSUUPSS SRS FEPUPRPRPUUE [V JRPEPRUPS P
Mecnominee loamy sand, 0 to 2 pereent slopes_ ______________ 30 | 65 51 10| 35| 50|20 30 1.0 1.6 1.3 2.0
Menominee loamy sand, 2 to 6 percent slopes_ ___.___._.____ 30 | 65 51104 35|50 |20 30 1.0 1.6 1.3 2.0
Menominee sand, 0 to 2 percent slopes__ .. _______ 30 | 65 5111 35| 50| 20 | 30 1.0 1.6 1.3 2.0
Menominee sand, 2 to 6 pereent slopes_ - - ________. 30 | 65 51111 35| 501 20| 30 1.0 1. 6 1.3 2.0
Menominee sand, 6 to 14 pereent slopes_ .. ____ 27 | 60 4110| 32| 45| 18 | 27 1.0 1.6 1.3 2.0
Montealm loamy sand, 0 to 2 percent slopes_ - _______.__... 35| 65 6| 11§30 | 50| 25| 40 1.6 2.4 2.0 3.0
Montealm loamy sand, 2 to 6 percent slopes_ - ____________ 35| 65 6| 11| 301 50 | 25| 40 1.6 2. 4 2.0 3.0
Montealm loamy sand, 6 to 12 percent slopes_ - _____._____ 30 | 60 5110} 27 | 45 | 20 | 35 1. 6 2.4 2.0 3.0
Montcalm loamy sand, 12 to 25 percent slopes__________.__. SR PR IR PR PO SR PP PR I P * 2.0 1.8 2.5
Munuscong sandy loam_ - 30 |70 5|12 | 35150125 35 1.2 2.4 1.5 3.0
Nester loam, 0 to 2 pereent slopes. . 45 | 75 8| 13|50 | 70125 40 1.8 2.5 2.3 3.2
Nester loam, 2 to 6 pereent slopes_ o _ o _...__ 45 | 75 8113 |50 (| 70|25 40 1.8 2.5 2.3 3.2
Nester loam, 6 to 12 percent slopes_ . ____ 40 | 70 7112145 | 65| 20 | 35 1. 8 2.5 2.3 3.2
Nester loam, 6 to 12 pereent slopes, eroded ... o _____ 35 | 65 61140 | 60| 18 | 30 1.8 2.5 2.3 3.2
Nester loam, 12 to 18 percent slopes. - - . _____ 25 | 55 4 913050 18 | 30 1.8 2.5 2.3 3.2
Nester loam, 12 to 18 percent slopes, eroded. - - . __ 25 | 55 4 9130|5018 ]| 30 1. 8 2.5 2.3 3.2
Nester loam, 18 to 30 percent slopes_ - - oo SRS U RURPRUNY VRO PRUPRU DRSUU PUPUY PR N P ¢ 2. 4 2.0 3.0
Nester loam, 18 to 30 percent slopes, eroded_ ... .__._ e eee|eem| | 25 | 45 | 15 | 30 1.6 2.4 2.0 3.0
Nester sandy loam, sandy substratum, 0 to 6 percent slopes_..} 45 | 756 8|13 | 50| 70| 25| 40 1.8 2.5 2.3 3.2
Ocqucoc sand, 0 to 2 pereent slopes- oo 35 | 65 6| 11| 30| 50| 20| 30 1.2 2.0 1.5 2. 6
Ogemaw sand__ _ e JRUUSOS (SRR DRSS U (P (PP FOUPN PRUUPN PP PR PRy Rt
Ontonagon loam, 0 to 2 pereent slopes__. ... ____ 35| 65 61145 | 60| 23| 35 1.7 2. 4 2.1 3.0
Ontonagon loam, 2 to 6 percent slopes. ... _____.__ 35 | 65 6|11 45| 60| 23 | 35 1.7 2.4 2.1 3.0
Otisco loamy sand, 0 to 2 percent slopes_ ... ... 30| 65 5|11 |30 551|221 33 1.2 2.2 L5 2.6
Parkhill loam _ _ oo 50 | 85 9|14 | 56| 75| 25| 45 2.0 3.6 2.5 4.5
Pickford loam . _ e 35| 80 6| 13| 45| 75| 27 | 40 1.9 2.8 2.4 3.5
Pickford silty elay loam_ o . 35| 75 6|13 |45 | 70|27 35 1.9 2.8 2. 4 3.5
Pinconning loamy sand.__ __ .o 25 | 65 4|11 25| 45| 15| 30 1.0 1.8 1.2 2.2
Roscommon Soils_ _ . - o 25 | 48 4 8122|4512 | 25 1.0 1.8 1.2 2.2
Roscommon-Brevort-Tawas association___ . ... 15 | 55 4 9|22 45| 12| 25 1.0 1.8 1.2 2.2
Roscommon-Deford association__ . _____ 30 | 55 5 9125 55]18 | 30 1.0 2.0 1.3 2.5
Roscommon-Tawas association_ . .-~ [N FERSRUR PN ISRV FEPUUIPNS PEURN SENUOUUN PP [SNUPSSUPO PRPRRUON RSP SUPRE PR
Rousseau fine sand, 2 to 12 percent slopes. .o ..____ 20 | 45 4 18 | 35| 18 | 26 1.1 1.8 1. 4 2.3
Rubicon sand, 0 to 6 percent slopes. - .. SRS FRUURU RN PPV SRUURPNY PUPUSPR PROUPINS RGUPUpN PSP U USSR [SpEpEP
Rubicon sand, 6 to 12 percent slopes_. . oo _. S RO FERURU FESSUNS IRV PRPUPIPR PRVUPUUN RVUPIPN PRSUPRRpN RpURpupIpn SUPEpEPpR PRI,
Rubicon sand, 12 to 25 perecent slopes_ - oo ___ [UURUEN PR RSO IR RN IURUUNON PRSI ISR EPSUPIDN PPN R U
Rubicon sand, loamy substratum, 0 to 6 percent slopes..__ .- [ FEURUR SEUUN DEUORIEN USRI RN ISPV PSRN B P | 1.8 1. 4 2.2
Rubicon-Croswell association, undulating__ . ______..___ SRR DRSO ISURR FEDON INPUSN SNUVUN PR SR B P 1. 6 1.2 2.0
Rubicon-Menominee association, undulating_ . _____________ JEUSUR (SO IO RSRUN ISURPEY FU FUPOR JUPRU I P | 1.8 14 2.2
Rubicon-Ocqucoc-Ingalls association, undulating. . ___._____ 30 | 55 5 9130 | 50| 20 | 32 1.1 1.8 14 2.2
Rudyard loam 0 to 2 pereent slopes_ o oo oo 35| 70 6|12 | 40| 65| 25 | 35 1.8 2.3 2.2 3.1
Rudyard loam, 2 to 6 percent slopes_ ... o ... 35| 70 6|12 40| 65| 25 | 35 1.8 2.3 2.2 3.1
Saugatuck sand__ e SRR URRURUNS FENUURUNN DRURUNN FRURIOR PRDRPUUE PRSUOUE PRPUUP ISURDUPIORPE PRpRSRRpR, PPRSUpyEEpp Pty
SimS 10am - e 50 | 85 9 14| 45| 75| 25 | 47 1.9 3.0 2. 4 3.7
Tawas MUCK _ o o o o e o] ] L4 L8 |cmooe oo
Ubly sandy loam, 0 to 2 percent slopes. ... ________ 451 85| 8| 14|40 65| 30 | 40 1.8} 2.8 2.2 3.5
Ubly sandy loam, 2 to 6 percent slopes_ ..o ... 45 | 85| 8| 14| 40| 65| 30 | 40 1.8 2.8 2.2 3.5
Uhbly sandy loam, 6 to 12 percent slopes. .- ..o _____ 40 | 75 71121356027 | 35 1.8 2.8 2.2 3.5
Wainola-Deford association. - o . oo 30 | 65 5111135 | 60|22 35 1.0 2.2 1.3 2.7
Wheatley loamy sand - - - oo JEURUUEN FRUURUE USURUION PERURNN CERUUUNNS UUUN PRV IS PRI PEPUOURE PRpUPI S RS
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half of the woodland. State holdings total about 85,000
acres.

Forest cover types

The three major forest cover types in the county are
(1) northern hardwoods, (2) aspen and white birch, and
(3) pines. Swamp hardwoods and conifers are minor
types in the county and occur on small tracts throughout
the major forest types. The types of natural forest that
develop depend largely on soil texture, drainage, and
past management. Areas of these forest types generally
coincide with the soil areas shown on the General Soil
Map at the back of this survey.

Northern hardwoods—This fovest type consists chiefly
of sugar maples, but varying quantities of beech, elm, and

basswood trees are in the stands. In places red oak, white-

ash, and scattered yellow birch trees also occur. Northern
hardwoods predominate on the well-drained, moderately
coarse textured to fine textured soils, and in some places
they grow on the well-drained, coarse textured soils. The
northern hardwoods arve important commercially. For
example, sugar maple, one of the most common hard-
woods, is valuable for saw logs and also for maple sugar.

Aspen and white birch.—Predominant species in the
aspen type of forest cover are trembling (quaking) aspen
and largetooth aspen, or white birch, Aspen occurs natu-
rally in pure stands or in a mixture with most of the
native pines and hardwoods. It is the most widespread
of all forest types in Gladwin County and occurs
thronghont a wide range of soil conditions. Aspen stands
are even aged and originated after extensive and severe
logging and after fires. These aspen stands will be natu-
rally replaced by pines and hardwoods. Aspen is impot-
tant commercially for pulp, but stumpage values are Tow.

Pines—The pine type of forest cover consists of pure
or mixed stands of jack, red, or white pine. Most of
these stands are in plantations. Natural jack and red
pine stands are predominant on some of the well-drained
sands and loamy sands. White pines are mixed with hard-
woods on the well-drained sandy loams to clay loams.
Pines are the most valuable trees for plantations becanse
of their use for Christmas trees, posts, poles, sawtimber,
and pulp,

Woodland suitability groups

The soils of Gladwin County have been placed in wood-
land suitability groups to provide a gnide for woodland
planning. Woodland groups are established on statewide
basis, and some Michigan groups are not present in Glad-
win County. Each group consists of soils that are similar
i productivity, in management problems and response
to management, and in requirements for conservation
practices. Information is given in each group about the
potential productivity for pine, spruce and fir, aspen and
white birch, and hardwoods. Species priority, major
limitations, and degree of limitations are given for each
group.

The names of soil series represented are mentioned in
the description of each woodland group, but this does
not mean that all soils of a given series are in the group.
The names of all soils in any given woodland group can
be found by referring to the “Guide to Mapping Units”
at the back of this survey.

Productivity—The information in this survey on
potential productivity for a given species of trees on a
particular group of soils is based on an average annual
growth rate of fully stocked, well-managed stands that
have not been affected by special practices, such as arti-
ficial drainage or the adding of fertilizer. Fully stocked
stands have the requived amount of good growing stock
required to produce maximum growth per acre, The num-
ber of trees in a fully stocked stand depends on the tree
species and on the sizes and ages of the trees in the stand.
Well-managed stands will sustain production and main-
tain full stocking. They are improved and harvested by
timely and orderly cuttings and ave protected from fire
and livestock. Many of the stands in Gladwin County
are overstocked with undesirable species, but sufficient
quantities of desirable species generally are present to
make management of the stands feasible.

Table 3 translates the terms used to indicate potential
productivity into annual growth in board feet and cords
per acre. The productivity ratings reflect, in part, the
effects of soil, climate (particularly drought), insects, or
disease that are associated with particular soils or are
common to the area. They also reflect genetic influences
and other common factors that affect the development of
a stand of trees even under good management,

TavLe 3.—Potential productivity ratings per acre per year
for woodland types

[<=less than]

Rating Board Cords
feet
Very high_ . . _______________ . __ 325-350 1. 5-1.7
High_ o ____. 270-325 1.0-1. 5
Medium___________ o ______ 200-270 0.6-1. 0
LOW - . 125-200 0.1-0. 6
Very low._ . ___ . _____. <125 <0.1

Species priority—The information given on species
priority for the different woodland suitability groups is
based on the adaptability or tolerance, productivity, and
commercial value of the predominant trees that grow on
the soils of a particular group. The species are named in
order of priority, the first species listed having the high-
est priority. The first species named for each of the
woodland suitability groups should be given the most
consideration when new plantings or improvement cut-
tings are made. The listings of species priorities do not
reflect damages from diseases or insect infestations that
have plagued certain localities.

Seedling mortality~—Unfavorable soil characteristics
prevent the survival of some healthy natural or properly
planted seedlings. A high water table, extreme acidity,
droughtiness, and high soil temperature are some of the
soil characteristics that cause some seedlings to die. A
seedling mortality rating of slight indicates that ordinary
losses from these causes are not more than 25 percent of
the planted stock. A rating of moderate indicates that
losses are between 25 and 50 percent of the planted stock.
A rating of sewere indicates that more than 50 percent of
the trees in a planting are likely to die.
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Plant competition.—When a site has been disturbed by
fire, cutting, or other factors, and the soil is fertile and
moist, undesirable species of brush, trees, and other
plants may invade the site. This vegetation competes
with and hinders the establishment and growth of desir-
able kinds of trees. A plant competition rating of slight
indicates that invasion by undesirable trees does not
impede the establishment or growth of natural or planted
stands of the preferred kinds of trees. No special man-
agement, to control competition is needed. A rating of
moderate indicates that competing plants do not ordinar-
ily prevent the establishment of adequate stands of desir-
able kinds of trees. Development of fully stocked stands
may take longer. Establishment of seedlings is delayed,
and early growth is slow. Management practices that
eliminate or retard competition will speed up establish-
ment and growth of seedlings. A rating of severe indi-
cates that natural reestablishment of stands cannot be
relied upon. Fstablishment of stands by tree planting is
poor, unless competing vegetation is controlled.

Equipment limitations—Some soil characteristics and
topographic features, such as drainage, slope, number or
size of stones, or soil texture, restrict or make impossible
the use of equipment commonly used in woodland man-
agement and harvesting. Special equipment, special
methods of equipment operation, or the use of equipment
in only certain seasons may be nccessary on some soils.
An equipment limitation rating of slght indicates that
there 1s no special problem in use of equipment. A rating
of moderate indicates that not all types of equipment can
be used ; that there are short periods when equipment can-
not be used, because of wetness or steep slopes; or that
looseness of the soil makes hand planting and use of spe-
cial logging techniques necessary. A rating of severe indi-

t=)
cates that the type of equipment that can be used is very

limited. Either the soil is so wet that equipment cannot
be used for long periods of time, or the soil is so
extremely steep or loose that the use of motorized equip-
ment is dangerous and difficult. In some areas saw logs
must be hauled from the slopes by a winch.

Erosion hazard—It is possible to protect woodland
from erosion and prevent excessive runoff by growing
adapted species of trees, by adjusting the rotation age
and cutting cycles, by laying out new plantings on the
contour, and by careful construction and maintenance of
roads, trails, and landings. When runoff is diverted from
cultivated fields into wooded areas, the erosion hazard,
the slope, and the ground cover in the woods should be
such that gullies do not form. An erosion hazard rating
of slight indicates that little or no erosion has taken
place and can be prevented by normal management prac-
tices. A rating of moderate indicates that the soils are
subject to some water or wind erosion, or both, and that
excessive disturbance or removal of the forest litter
should be avoided. A rating of severe indicates that the
hazard of erosion is severe to very severe and that appli-
cable erosion control measures, such as those already men-
tioned, should be used.

Windthrow hazard.—Soil characteristics, such as the
presence of a high water table or a cemented subsoil layer,
affect the development of tree roots, and in turn, deter-
mine the resistance of trees to the force of the wind. The

degree of windthrow hazard is important in the choice
of tree species for planting and in the planning of
release or harvest cuttings. A windthrow hazard rating
of slight indicates that the roots of the adapted species
of trees develop normally and windthrow generally is
not a problem. A rating of moderate indicates that the
trees remain standing unless the wind velocity is high
during the time the soil is excessively wet. A rating of
severe indicates that the soil does not allow adequate
rooting for stability of the trees or that the trees lack
root firmness.

WOODLAND SUITABILITY GROUP A

Soils in this group are well drained or moderately well
drained and are nearly level to sloping. They are in the
Ubly series. Water moves through these soils moderately
rapidly to moderately slowly. Available moisture capac-
ity is moderate.

Northern hardwoods are best suited to this group of
soils. Pines are next best suited. Fully stocked, well-
managed stands of northern hardwoods normally grow
more than 325 board feet per acre annually. Red pine is
an excellent producer, but white pine was a more common
component, of the native vegetation. Aspen is well suited
to the soils and responds well to management in well-
stocked natural stands. Harvesting the aspen and con-
verting the stands to hardwoods or pines generally is the
most profitable plan of management in the long run.

White pine, red pine, and white spruce are the pre-
ferred species for planting. The preferred species in
natural stands are sugar maple, basswood, red pine, and
white pine.

Seedling mortality is slight, plant competition is mod-
erate, equipment limitations are slight, erosion hazard is
slight or moderate, and windthrow hazard is slight.

WOODLAND SUITABILITY GROUP B

This group consists of well drained or moderately well
drained nearly level to very steep soils in the Nester and
Ontonagon series. In most of these soils the subsoil and
underlying material are moderately fine textured. The
Nester, sandy substratum, soils are underlain by sandy
material at a depth between 18 and 42 inches. In the
Ontonagon soils the subsoil and underlying material are
clayey. Water moves down through the soils at a moder-
ately slow or very slow rate. Available moisture capacity
is moderately high to high. Fertility is medium. Many
of these soils have been cultivated in the past, and the
degree of erosion ranges from slight to severe on them.

Northern hardwoods normally are better suited to
these soils than other trees. Fully stocked, well-managed
hardwoods generally have high or very high productivity.
Aspen and white birch also have high or very high
productivity, but pines have low productivity. Pines gen-
erally are not suited to this group of soils, and spruce
trees do not grow naturally on them.

Conifers are the best trees for planting in open fields
and for reestablishing a forest cover. Preferred species
for planting are white spruce, Norway spruce, white pine,
white-cedar, and Austrian pine. Preferred species for
natural stands are sugar maple, basswood, white spruce,
and yellow birch.
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Seedling mortality is slight in native stands and mod-
erate in planted stands, plant competition is moderate,
equipment limitations arve slight, erosion hazard is slight,
and windthrow hazard is slight.

When planting seedlings or transplants, extra care 1s
needed to pack the soil around the roots, to eliminate air
pockets, especially when planting by machine. Plant com-
petition generally does not prevent reestablishment of
good hardwood stands, but the competition may delay
and retard early growth,

On steep soils, hand planting is necessary. Gullied
areas are difficult to plant unless the gullies are filled and
the slopes stabilized. When trees are planted by machine,
contour planting will help prevent erosion. Locating
roads and skid trails on the contour in sloping areas also
helps to prevent erosion. In sloping to steep areas exces-
sive disturbance or removal of ground cover increases the
erosion hazard. Logging is difficult on the steep soils.

WOODLAND SUITABILITY GROUP C

In this group are well drained or moderately well
drained, level to steep soils in the Mancelona, Manistee,
Menominee, Montcalm, Ocqueoc, Rousseau, and Rubicon
series. In most of these soils, the surface layer, subsoil,
and underlying material are coarse textured or moder-
ately coarse textured. Manistee soils are underlain by
clayey material, and Menominee soils are underlain by
moderately fine textured material. Water moves through
the soils at a moderately rapid to very rapid rate, but
movement of water in the Menominee and Manistee soils
is restricted by the finer textured underlying material.
Available moisture capacity and fertility of the soils are
moderate to low.

The productivity of pines and aspen growing on these
soils is high or very high. Productivity of northern hard-
woods is medium to high. An annual growth of approxi-
mately 300 board feet per acre can be expected on fully
stocked, well-managed stands of red pine. Aspen is less
valuable than pines or hardwoods.

Red pine has the highest priority for this group of
soils. The preferred species in natural stands are red
pine, sugar maple, and white pine. Preferred species for
planting are white pine, red pine, and white spruce. Jack
pine is preferred in areas that are severely eroded or
gullied, or where erosion is a hazard.

Seedling mortality is slight in native or planted stands,
plant competition is slight or moderate, equipment limi-
tations are slight, erosion hazard is moderate, and wind-
throw hazard is slight.

On steep, stony, or gullied soils use of equipment is
limited. Use of machine planters is not possible or practi-
cal in these areas, and hand planting is necessary. On the
steep soils, the erosion hazard is moderate to severe. In
such areas planting trees on the contour and locating
logging and skid trails on the contour help to prevent
erosion.

WOODLAND SUITABILITY GROUP E

Soils in this group are well drained or moderately well
drained and are nearly level to steep. They are in the
Chelsea and Croswell series. The surface layer, subsoil,
and underlying material are coarse textured. Water moves

down through the soils at a rapid or very rapid rate.
Available moisture capacity and fertility are low. Soils
in this group are among the most droughty and sandy
in the county. Aveas that have been farmed in the past
are slightly to severely eroded and do not support natu-
ral stands of trees.

Productivity of hardwoods is low. Productivity of
aspen, white birch, and pine is high.

Preferred species for planting on these soils are red
pine, white pine, and jack pine. Preferred species in
natural stands arve white pine, red pine, and aspen.

Seedling mortality is slight in native and planted
stands, plant competition is slight, erosion hazard is
slight to moderate, and windthrow is slight.

Equipment limitations ave slight for most of the soils,
but use of equipment is restricted in some aveas by steep
slopes and the loose, sandy condition of the soils. Build-
ing roads and trails on the contour helps to control severe
erosion and makes it easier to operate equipment.

WOODLAND SUITABILITY GROUP F

Soils in this group are somewhat poorly drained or
poorly drained and are nearly level to gently sloping or
undulating, They arve the Au Gres; Belding, clayey sub-
soil variant; Gladwin; Ogemaw ; Saugatuck; and Wain-
ola. The Au Gres, loamy substratum, soils are underlain
by medium-textured to fine-textured material at a depth
of 42 to 66 inches. The Saugatuck and Ogemaw soils have
a hardpan below the surface layer, and the Ogemaw and
Belding, clayey subsoil variant, soils ave underlain by
fine-textured material at a depth of 18 to 42 inches. Water
moves moderately to rapidly through the upper part of
most of these soils but moderately slowly to very slowly
through the finer textured material below. The hardpan
of the Saugatuck and Ogemaw soils limits the growth of
roots and the downward movement of water. Soils in this
group formed under a fluctuating high water table, and
as a result, they are saturated during spring and other
wet periods.

Productivity of fully stocked, well-managed stands of
pines and hardwoods is low or very low. Productivity of
aspen, white birch, spruce, and fir is low or medium.

Tree plantings normally are not made on these soils.
Plantings require special techniques, and considerable
replanting is necessary. Preferred species for natural
stands are aspen and spruce,

Seedling mortality is severe in native and planted
stands, plant competition is severe, equipment limitations
are severe, erosion hazard is slight, and windthrow hazard
is moderate.

Natural regeneration will not always result in adequate
restocking on these soils, and use of chemicals or girdling
is needed to control the growth of undesired trees and
brush. Plant competition often is severe. It slows the
initial growth of desired species.

Aspen is severely aflected by hypoxylon canker on the
An Gres and Arenac soils.

Use of equipment generally is restricted for less than
3 months each year by excessive wetness during spring
and other wet periods. Tree roots are damaged in some
areas by use of heavy equipment. Windthrow is a hazard
on the Ogemaw and Sangatuck soils, especially when the
removal of trees leaves openings in the tree canopy.
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WOODLAND SUITABILITY GROUP G

This group consists of somewhat poorly drained, nearly
level to sloping soils. These soils are in the Allendale,
Belding, Brimley, Ingalls, Tosco, and Otisco series. They
have a coarse textured or moderately coarse textured sur-
face layer and subsoil. The Belding, Tosco, and Allendale
soils are underlain by moderately fine textured or fine
textured material. The Ingalls soils ave underlain by
stratified silt and very fine sand. Water moves through
the npper part of the soil moderately rapidly to very
rapidly, but it moves very slowly or moderately slowly
throngh the finer textured material that underlies the
Belding, Tosco, and Allendale soils. Available moisture
capacity ranges from moderately low to moderately high.
The soils in this group formed under a fluctuating water
table and are saturated during spring and other wet
periods.

Productivity of fully stocked and well-managed stands
of pines and hardwoods is low. Productivity of aspen
and white birch ranges from low to high, and produc-
tivity of spruce and fir ranges from medium to high.

Preferred species for planting in natural stands arve
white spruce, white pine, and yellow birch. If the site is
draimed, the preferred species for planting are white
spruce, Norway spruce, white-cedar, and white pine.

Seedling mortality is slight to moderate in native
stands, and moderate to severe in planted stands; plant
competition is moderate or severe; equipment limitations
are slight or moderate; and the erosion hazard is slight.

Removal of the overstory may prevent adequate stand
establishment because of plant competition from brush
and other plants. On some soils the competition may be
so severe that natural regeneration does not provide ade-
quate restocking. Maintenance planting is required on
planted sites because of moderate or severe seedling
mortality.

Use of heavy equipment is restricted or prevented dur-
Ing wet periods, which last for about 3 months each year.
Erosion is seldom a hazard. The windthrow hazard gen-
erally is slight to moderate, but it is severe if large open-
ings are left by harvesting. Controlled thinning in
harvesting helps to prevent large openings and decreases
the windthrow hazard.

WOODLAND SUITABILITY GROUP H

Soils of this group are well drained and are nearly
level to steep. They ave in the Rubicon series. The surface
layer, subsoil, and underlying material are coarse tex-
tured. These soils are among the most droughty and
sandy soils in the county. Water moves down through the
soils very rapidly. Available moisture capacity is very
low and fertility 1s low.

Productivity of pines on these soils is medium, produc-
tivity of hardwoods is very low, and productivity of
aspen is low. Pines are best adapted to this group of
soils. Annnal growth of fully stocked, well-managed red
pine stands is about 240 board feet per acre. Hardwoods
are not so well suited as other trees, and their quality is
very low. Annual growth of hardwoods is commonly Tess
than 125 board feet per acre. Aspen is suited to these
sotls, but annnal growth is only about 0.3 cord per acre.

Species priority of hardwoods and aspen is very low.
If the soils are used for growing wood products, conver-

sion of stands from hardwoods to pines eventually
improves economic returns. Preferred species in natural
stands and for planting are ved pine, white pine, and
jack pine.

Seedling mortality, plant competition, equipment limi-
tations, erosion hazard, and windthrow hazard are all
slight.

Iigh soil temperatures, droughtiness, and cutting
action of wind make establishment of planted seedlings
somewhat difficult. Loss of seedlings, however, is less
than 25 percent, and establishment 1s successful in most
areas.

Use of equipment is restricted if the slope exceeds 18
percent. Placing roads and skid trails on the contonr
helps prevent erosion. Soil blowing is a potential hazard
if the surface cover is removed from large arveas of these
soils,

WOODLAND SUITABILITY GROUP J

This group consists of very poorly drained soils of the
Carbondale, Edwards, Houghton, Linwood, Loxley, Lup-
ton, Markey, and Tawas series. In most places these soils
are level, but in a few arcas they arc gently sloping or
sloping. The soils are made up of organic material to a
depth of 12 inches or more. Some of the soils are under-
lain by mineral material of various textures at a depth
of 12 to 42 inches. Available moisture capacity is very
high, and fertility is low. These soils formed under a
high water table, and they are saturated most of the year,

No productivity ratings are available for these soils.
Growth and species priority are governed mainly by
depth to the water table and by the degree of saturation
of the soil. Existing trees are lowland hardwoods and
swamp conifers. '

Seedling mortality is moderate in native stands, and
severe in planted stands; plant competition and equip-
ment limitations are severe; evosion hazard is slight; and
windthrow hazard is severe.

On these soils timber production is extremely variable,
and little information is available on potential produc-
tivity. Excessive moisture, severe plant competition, and
the windthrow hazard make the planting of trees very
difficult. Equipment limitations are severe because of the
high water table and instability of the soils. Flarvesting
1s limited to winter months when the soils are frozen.
Because the soils are unstable and have a shallow rooting
zone, windthrow is a severe hazard.

WOODLAND SUITABILITY GROUP N

Soils in this gronp are well drained, sandy, and nearly
level to steep. They are in the Grayling series. Water
moves through the soils rapidly. Available moisture
capacity is very low and fertility is low. The soils in this
group are the most dronghty and sandy in the county.

Productivity for all tree species is very low because of
high soil temperatures and low fertility and available
moisture capacity. An annnal growth of 0.1 cord of pine
or aspen per acre and less than 125 board feet of pine
per acre is typical for this group of soils. Jack pine and
red pine secedlings have been planted successfully. Red
pines are more thrifty than jack pines until they are
30 years old, but jack pines are more thrifty after 30
years.
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Seedling mortality is severe because of high soil tem-
peratures and droughtiness, Plant competition, equipment
limitations, erosion hazard, and windthrow hazard are
all slight, except that the use of equipment is restricted
on slopes exceeding 18 percent. Disturbance of the sur-
face litter by logging equipment can result in damage
to the soil by soil blowing.

WOODLAND SUITABILITY GROUP O

This group consists of well drained to very poorly
drained, nearly level soils on bottom lands along rivers.
These soils are in the Ceresco, Cohoctah, Evart, and
Winterfield series. They are subject to flooding for vary-
ing periods in spring and after a prolonged rain. These
soils formed in stratified material that ranges from sand
to clay loam in texture. Water moves through the soil
at o rapid to moderate rate. Available moisture capacity
and fertility range from low to high. Some of these soils
have a flooding hazard, and some have a high water
table and are saturated most of the year.

Productivity ratings are not available for this group
of soils. Lowland hardwoods and swamp conifers com-
monly grow on the bottom lands in most places.

Seedling mortality is moderate in native stands, and
severe in planted stands. Plant competition is severe,
equipment limitations are moderate or severe, erosion
hazard is slight, and windthrow hazard is severe.

Plant competition from brush and other plants is a
moderate to severe limitation to regeneration of a stand
if the overstory is removed. Natural regeneration is vari-
able and sometimes results in scattered groups of trees.
The amount and duration of flooding are major factors
in the establishment of new stands.

Use of equipment is limited mainly by the hazard of
flooding and by excessive wetness during wet periods.
Equipment damages tree roots during wet periods.

WOODLAND SUITABILITY GROUP P

In this group are poorly drained or very poorly
drained, nearly level soils of the Hettinger, Munuscong,
Parkhill, Pickford, and Sims series. The subsoil and
underlying matevial ave modevately fine textured or fine
textured in most of these soils. Water moves through the
soil at a moderately rapid to very slow rate. Available
moisture capacity ranges from moderate to high, and
fevtility ranges from medium to high. These soils are
saturated much of the year because of a high water table.
In some areas the water table has been lowered by arti-
ficial drainage, and the soils have better internal drain-
age as a result. )

Productivity of fully stocked hardwood stands is low
or very low. The annual growth rate is only 160 board
feet or less per acre. Production of aspen, white birch,
spruce, and fir ranges from low to medium. The annual
growth of aspen and spruce is only about 0.3 to 0.8 cord
per acre.

Trees generally are not planted on these soils. Species
priority in natural stands is spruce, white-cedar, and
balsam fir.

Seedling mortality, plant competition, equipment limi-
tations, and windthrow hazard arve all severe. The hazard
of erosion 1s slight.

Plant competition prevents adequate immediate re-
stocking of desired species by natural regeneration. Mor-
tality of natural seedlings is severe, but seedlings are
produced in large enough numbers to assure ultimate
restocking.

The high water table vestricts tree roots to the upper
part of the soil, and this results in a severe hazard of
windthrow. Use of equipment is limited for most of the
year by wetness. Logging should be done during dry
seasons or when the soil is frozen.

WOODLAND SUITABILITY GROUP Q

Soils of this group are poorly drained and very poorly
drained and ave in level areas or depressions. These soils
are in the Kinross and Roscommon series. They formed
in sandy material. Water moves very rapidly through
the soils. Available moisture capacity is very low, and
fertility is low. Because of a high water table, the soils
are saturated for long periods.

Productivity of fully stocked, well-managed pines and
hardwoods is very low. Annual growth is less than 125
board feet per acre. The annual growth of spruce, fir, and
aspen is 0.1 cord per acre.

Trees commonly are not planted on these soils. Pre-
ferred species in natural stands arve spruce, aspen, and
red maple.

Seedling mortality is severe in native and planted
stands, plant competition is moderate, equipment limita-
tions are severe, erosion hazard is slight, and windthrow
hazard is severe.

It tree plantings are made on these soils, they grow
best if planted at the highest clevations or in arcas that
have been artificially draied. Roots are restricted to the
upper layers of these soils because of a high water table,
and a severe hazard of windthrow resnlts.

Wetness of the soil restricts use of logging equipment,
especially in spring and in other wet periods. Harvesting
of trees is most practical during the driest periods or
when the soils are frozen.

WOODLAND SUITABILITY GROUP W

This group consists of poorly drained or very poorly
drained soils in the Breckenridge, Brevort, Bruce,
Burleigh, Deford, IEpoufette, Lacota, Pinconning, and
Wheatley series. The subsoil and underlying material
generally are coarse textured or moderately coarse tex-
tuved, bnt the Breckenridge, Brevort, and Pinconning
soils are underlain by moderately fine or fine textured
material at a depth of 18 to 42 inches. Water moves very
rapidly to moderately through most of these soils. It
moves moderately slowly or very slowly, however,
through the finer textured material of the Breckenridge,
Brevort, and Pinconning soils. Available moisture capac-
ity ranges from very low to moderately high. Fertility
of most of the soils is low or moderately low but ranges
to moderately high.

Pines are not suited to this group of soils, and produc-
tivity fignres are not available. Productivity of hard-
woods and aspen is very low or low, and annual growth
is less than 125 board feet per acre. Aspen yields an
average of 0.1 cord per acre per year. Productivity of
swamp conifers, spruee, and white-cedar is low. Preferred
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species in natural stands are white-cedar and spruce.
Trees are seldom planted on these soils.

Seedling mortality, plant competition, equipment limi-
tations, and windthrow hazard all are severe. The erosion
hazard is slight.

Extensive site preparation is required before trees are
planted on these soils. This includes lowering the water
table and controlling plant competition. A high water
table restricts the use of equipment in most areas. It also
restricts the downward growth of tree roots and causes
a severe windthrow hazard.

WOODLAND SUITABILITY GROUP Z

In this group are somewhat poorly drained, level or
gently sloping soils. These soils are in the Bowers, Kaw-
kawlin, Londo, and Rudyard series. The subsoil and
underlying material are medium textured to fine textured.
Water moves through the soils at a moderately slow or
very slow rate. Available moisture capacity and fertility
are moderately high or high. These soils formed under a
fluctuating high water table, and they are saturated dur-
ing spring and other wet periods.

Generally only aspen and hardwoods grow on these
soils, and productivity for both kinds of trees is medium.
Aspen has a very low species priority because of compe-
tition from hardwoods. Fully stocked, well-managed
northern hardwood stands have an annual growth rate
of about 240 board feet per year.

Planting of trees on these soils generally is not recom-
mended. If planting is desired, white spruce or Norway
spruce generally is given first priority. Preferred priority
in natural stands is spruce and sugar maple.

Seedling mortality is moderate in native and planted
stands, plant competition is severe, equipment limitations
are moderate, erosion hazard is slight, and windthrow
hazard is moderate.

Because of a fluctuating high water table, some special
site preparation is needed to insure full stands. Chemical
and mechanical control of undesired plants is needed to
insure adequate stands of trees. Use of heavy equipment
is restricted during wet seasons because the soils are
unstable when wet. In winter the soils seldom freeze
under thick blankets of snow. Windthrow is a hazard if
large areas are opened by logging operations.

Engineering Uses of the Soils

Some soil properties are of special interest to engineers
because they affect the construction and maintenance of
roads, airports, pipelines, building foundations, facilities
for storing water, structures for controlling erosion,
drainage systems, and systems for disposing of sewage.
Among the soil properties most important to engineers
are permeability, shear strength, compaction character-
istics, drainage, shrink-swell characteristics, grain size,
plasticity, and reaction. Also important are depth to
water table, flooding hazard, and relief. Such information

is made available in this subsection. Engineers can use
1t to—

1. Make studies of soil and land use that aid in
selecting and developing sites for industries, busi-
nesses, residences, and recreational facilities.

2. Make estimates of engineering properties for use
in planning agricultural drainage structures,
dams, and other structures for conserving soil
and water; in locating suitable routes for under-
ground conduits and cables; and in locating sites
for sewage disposal fields.

3. Make preliminary evaluations of soil conditions
that will aid in selecting locations for highways,
airports, pipelines, and sewage disposal fields, and
in planning detailed surveys of the soils at the
selected locations.

4. Locate sources of sand, gravel, and other material

for use in construction.

Correlate pavement performance with the soil

mapping mnits and thus develop information that

will be useful in designing and maintaining the
pavements.

6. Supplement information obtained from other
published maps, reports, and aerial photographs
for the purpose of making maps and reports that
can be used readily by engineers.

7. Determine suitability of soils for movement of
vehicles and construction equipment.

8. Develop other preliminary estimates for construc-
tion purposes pertinent to the particnlar area.

It should be emphasized that the interpretations made
in this soil survey are not a substitute for the sampling
and testing needed at a site chosen for a specific engl-
neering work that involves heavy loads or at a site where
excavations are to be deeper than the depths of the layers
here reported. Also, engineers should not apply specific
values to the estimates for bearing capacity given in this
survey. Nevertheless, by using this survey, an engineer
can select and concentrate on those soil units most impor-
tant for his proposed kind of construction, and in this
manner reduce the number of soil samples taken for
Iaboratory testing and complete an adequate soil investi-
gation at minimum cost.

The soil mapping units shown on the maps in this
survey may include small areas of a different soil mate-
rial. These included soils may be as much as 2 acres in
size. They are too small to be mapped separately and
generally are not significant to the farming in the aren
but may be important in engineering planning.

Information of value in planning engineering work is
given throughout the text, particularly in the sections
“Descriptions of the Soils” and “Formation and Classifi-
cation of Soils.”

Some of the terms used by the scientist may be unfa-
miliar to the engineer, and some words—for example,
soil, clay, silt, and sand—may have special meaning in
soil science. These and other special terms used in the
soil survey are defined in the Glossary at the back of this
survey. Most of the information about engineering is
given in tables 4, 5, 6, and 7.

(13

Engineering classification systems

Agricultural scientists of the United States Depart-
ment of Agriculture classify soils according to texture.
In some ways this system of naming textural classes is
comparable to the systems most commonly used by
engineers for classifying soils; that is, the system of
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the American Association of State Highway Officials
(AASHO) and the Unified system.

Most highway engineers classify soil material in
accordance with the system approved by the American
Association of State Highway Officials (7). In this sys-
tem soil materials are classified in seven principal groups.
The groups range from A-1 (gravelly soils having high
bearing capacity, the best soils for subgrade), to A-7
(clayey soils having low strength when wet, the poorest
soils for subgrade). Within each group the relative engi-
neering value of the soil material is indicated by a group
index number. Group index numbers range from 0 for
the best material to 20 for the poorest. The group index
number is shown for the tested soils in parentheses
following the soil gronp symbol in table 4.

Some engineers prefer to use the Unified soil classifica-
tion system (9). In this system soil materials are iden-
tified ~ according to their texture, plasticity, and
performance as construction material. Soil materials are
identified as coarse grained (GW, GP, GM, GC, SW, SP,
SM, and SC), fine grained (ML, CL, OL, MH, CH, OH),
and highly organic (Pt). The last column in table 4 gives
the classification of the tested soils according to the
Unified system.

Engineering test data

Engineering test data for three series sampled from
six locations in Gladwin County are given in table 4.
These data were obtained from tests performed in accord-
ance with the standard procedures of the American
Association of State Highway Officials, in the laboratories
of the Bureau of Public Roads.

The soil samples represented in table 4 were taken from
selected horizons of the soils at representative sites. They
do not represent the entire range of soil properties in
the county, or even those properties within the three
series sampled.

Both the AASHO and Unified classifications are listed
in table 4. These classifications are based on data obtained
by mechanical analyses and by tests to determine the
liquid limit and the plastic limit. The mechanical analy-
ses were obtained by the combined sieve and hydrometer
method. Percentages of silt and clay determined by the
hydrometer method should not be used in naming tex-
tural classes for soil classification. The information is
useful, however, in determining general engineering
properties of the soils.

The terms for texture used by soil scientists have dif-
ferent meanings to enginecrs. For example, to soil
scientists clay refers to mineral grains less than 0.002 milli-
meter in diameter, but engineers frequently define clay as
less than 0.005 millimeter in diameter. These and other
terms used by soils scientists are defined in the “Soil
Survey Manual” (7) and in the Glossary.

The tests for liqmid limit and for plastic limit measure
the effect of water on the consistency of the soil mate-
rial. As the moisture content of a clayey soil increases
from a very dry state, the material changes from a semi-
solid to a plastic state. As the moisture content is further
increased, the material changes from the plastic state to
a lignid state. The plastic limit is the moisture content
at which the soil material passes from a semisolid to a
plastic state. The liquid limit is the moisture content at
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which the material passes from a plastic to a liquid state.
The plasticity index is the numerical difference between
the liquid limit and the plastic limit. It indicates the
range of moisture content within which the soil material
is in a plastic condition.

Engineering properties of the soils

In table 5 the soil series and the symbol for each map-
ping unit are listed and estimates of properties signifi-
cant in engineering are given. The estimated properties
are those of the typical soil. Where test data are avail-
able, that information was used. Where tests were not
performed, the estimates shown are based on comparisons
with the soils that were tested in Gladwin County and
with similar soils tested in other counties.

Depth to the seasonal high water table is the maximum
height to which the water table rises during the year.
The estimates are for soil material that has not been
artificially drained. In general, the information in the
table applies to a depth of 5 feet or less. Depth from the
surface normally is given only for the major horizons.
Other horizons are listed if they have engineering prop-
erties significantly different from adjacent horizons.
Because bedrock is at a great depth in this county and
is not significant to engineering, depth to bedrock is not
given in table 5.

The estimated classification according to the textural
classification of the U.S. Department of Agriculture and
according to the AASHO and Unified classification sys-
tems is given for each important layer. The figures show-
ing the percentages of material passing through sieves
Nos. 4, 10, and 200 are rounded off to the nearest 5 per-
cent. The percentage passing the No. 200 sieve approxi-
mates the combined amount of silt and clay in the soil.

In the column showing permeability are estimates of
the rate at which water moves downward through undis-
turbed soil material. The estimates are based mainly on
texture, structure, and consistence of the soils.

Available water capacity, expressed in inches per inch
of soil depth, refers to the capacity of soils to store water
available for use by most plants. It is commonly defined
as the difference between the percentage of soil water at
field capacity and the percentage at wilting point.

Reaction as shown in table 5 is the estimated range in
PH values for each major horizon of the soils as deter-
mined in the field. It indicates the acidity or alkalinity
of the soils. A pH of 7.0, for example, indicates a neutral
soil; a lower pH indicates acidity; and a higher value
indicates alkalinity.

Shrink-swell potential refers to the change in volume
of the soil that results from a change in moisture content.
The estimates are based mainly on the amount and kind
of clay in the soil.

Engineering interpretations

Engineering interpretations in this survey are given
in tables 6 and 7. The data in these tables apply to the
typical profile described for the soil series in the section
“Descriptions of the Soils.”

Table 6 gives the suitability of the soils as a source
of topsoil, sand, gravel, road fill, and impermeable mate-
rial and lists features that affect the use of soils in
locating highways, foundations for low buildings, and
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TaBLE 4.—Engineering

[Tests performed by the Burcau of Public Roads in accordance with standard

Mechanical analysis!

Burcau of

Publie Percentage passing sieve?
Soil name and location Parent material Roads Depth
report No.
3-in. A4-in. No. 4
(4.7 mm.)
Tosco loamy sand: Inches
SE corner sce. 2, T. 17 N., R. 2 W. (Modal.) Silty clay loam. 8-41478 0-7 N\ ..
S~-41479 9-13 100 99 90
S-41480 21-26 100 99 89
S-41481 26-32 100 95 70
S-41482 32-45 ... 100 98
SWYNWL{ sce. 7, T. 19 N., R.1 W, (Finer | Silty clay loam. S-41489 0-7 100 99 95
textured than the modal profile.) S-41490 7-13 100 96 88
S—41491 13-21 100 93 83
S-41492 25-60 oo __ 100
Tosco sand:

SE corner see. 26, T. 17 N.,, R. 2 W. (Coarser | Loam. S-41483 0-9  |oaoo-. 100 98
textured than the modal profile.) S-41484 9-18 | . _____.___ 100 96
S-41485 18-24 | L. 99
S—-41486 33-36 || ... 99

S-41487 36-42 100 99 78

S-41488 42-60 | 100
Mancelona loamy sand:
400 ft. 0. and 75 ft. 8., NW corner NW{ST4 sce. | Sand and gravel. S-41493 0-7 100 95 80
32, T.20 N, R. 2 W. (Modal.) S-41494 7-25 100 97 84
S-41495 25-30 100 94 78
S-41496 30-60 |.__oo.___ 95 76
SEYNW{ sce. 16, T. 20 N., R. 2 W. (Finer tex- | Sand and gravel. S-41497 0-6 100 99 92
tured than the modal profile.) S-41498 6-24 595 87 72
S-41499 24-33 790 79 58
S-41500 33-60 790 70 50
Mancelona sand:
SW corner SEX{SEY{ sce. 18, T. 20 N., R. 1 W. | Sand and gravel. S-41501 0-6 100 90 85
(Coarser textured than the modal profile.) S-41502 6-22 100 98 94
S-41503 22-25 8 85 76 64
S-41504 25-60 893 91 83
Rudyard silty clay loam:
SW3{SEY sce. 15, T. 17 N., R. 1 W. (Modal.) Silty clay. S-41505 0-7 |
S-41506 7T-18 || ..
5-41507 19-35 || .
Rudyard loam:
NEMNEY see. 23, T. 17 N, R. 1 W. (Coarser | Silty clay. S-41508 0-9 |
textured than the modal profile.) S-41509 0-22 |\
S-41510 22-35

! Mechanical analyses according to the AASHO Designation T 88. Results by this procedure frequently may differ somewhat from
resulls that would have been obtained by the soil survey procedure of the Soil Conservation Service (SCS8). In the AASHO procedure, the
fine material is analyzed by thc hydrometer method and the various grain-size fractions are caleulated on the basis of all the material,
including that coarser than 2 millimeters in diameter. In the SCS soil survey procedure, the fine material is analyzed by the pipette method
and the material coarser than 2 millimeters in diameter is cxcluded from ealeulations of grain-size fractions. The mechanical analyses used
in this table are not suitable for use in naming textural classes for soil.

? Bascd on total material. Laboratory test data corrected for amount discarded in field sampling.

# Based on AASHO Designation M 145-49 (1).
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test data
procedurcs of the American Association of State Highway Officials (AASHO) (1))
Mechanieal analysis '—Continucd Classification
Percentage passing sieve 2—Con. Percentage smaller than—2 Liquid Plastici-
limit, ty index
AASHO? Unified *
No. 10 No. 40 No. 200 0.05 mm. | 0.02 mm. | 0.005 mm.|0.002 mm.
(2.0 mm.) | (0.42 mm.) | (0.074 mm.)
100 89 15 12 9 5 3 NP S NP | A-2-4(0) SM
86 70 9 8 6 b 4 NP NP | A-3(0) SP-SM
80 50 9 9 8 6 6 NP NP | A-1-b(0) SP-SM
53 33 7 6 5 4 3 NP NP | A-1-h(0) SW-SM
96 91 64 62 54 39 30 27 14 | A-6(7) CL
92 83 26 23 15 8 6 NP NP | A-2-4(0) SM
85 75 18 17 12 7 5 NP NP | A-2-4(0) SM
77 55 16 15 12 10 8 NP NP | A-2-4(0) SM
99 98 90 88 81 63 50 36 19 | A-6(12) CL
96 87 13 12 8 5 3 NP NP | A-2-4(0) SM
93 82 6 6 5 4 2 NP NP | A-3(0) SP-SM
98 92 3 2 2 2 1 NP NP | A-3(0) spP
98 90 5 5 5 5 5 NP NP | A-3(0) SP-SM
68 47 5 4 2 1 1 NP NP | A-1-b(0) SW-SM
99 88 39 37 34 29 25 27 14 | A-6(2) SC
70 48 13 13 11 7 5 NP NP | A-1-b(0) SM
75 52 7 7 6 4 3 NP NP | A-3(0) SW-SM
67 47 9 9 7 7 5 NP NP | A-1-h(0) SP-SM
65 40 3 3 3 3 3 NP NP | A-1-b(0) SpP
86 61 12 12 9 5 4 NP NP | A-2-4(0) SW-SM
64 37 9 8 7 5 4 NP NP | A-1-1h(0) SW-SM
50 32 14 13 10 7 7 23 S | A-2-4(0) SC
42 29 7 7 5 3 2 NP NP | A-1-h(0) SW-SM
82 66 7 7 5 2 2 NP NP | A-3(0) SP-SM
91 61 5 5 4 3 2 NP NP | A-3(0) SP-SM
54 28 6 6 5 3 3 NP NP | A-1-b(0) SP-SM
79 65 2 2 2 2 1 NP NP | A-3(0) sp
100 38 86 84 78 57 42 48 22 | A-7-6(14) MIL-CL
100 99 96 96 94 82 66 70 40 | A-7-5(20) CH
__________________________________ 100 98 86 64 56 31 | A-7-6(19) CH
100 96 43 42 38 28 19 24 10 | A-4(2) SC
100 99 87 86 80 71 54 60 36 { A-7-6(20) CH
__________ 100 98 98 94 72 49 50 29 | A-T-6(18) CL

* Based on the Unified Soil Classification System (9). The Soil Conservation Service and Bureau of Public Roads have agreed tlmt.all
soils having plasticity indexes within two points from A-line are to be given a borderline classification. Examples of borderline classification

thus obtained are ML~CL, SP-SM, and SW-SM.
® NP=nonplastic.
® Five percent discarded in field sampling.
" Ten percent discarded in field sampling.
8 Fifteen percent discarded in field sampling.
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TaBLE 5.—[stimaled

Depth Classification
Soil series and map symbols Depth to scasonal from
high water table ! surface
USDA {cexture
Inches
Allendale: AlIB, AP 1 to 2 feet. 0-29 | Sand_ oo ____
(For propertics of Pinconning and Pickford soils in unit AP, 29-48 | Clay oo
refer to their respective series in this table.)
Au Gres: ArA, AsA3 AU, AV, AW .. 1 to 2 feet. 0-9 Sand_ ... ____.__
(For properties of Kinross soil in units AU and AV and of 9-60 | Sand___________________________
Roscommon soil in nnit AW, refer to their respective series
in this table.)
Belding: BeA, BeBo . . 1 to 2 feet. 0-8 | Sandyloam____.__________..____
8-23 | Sandy loam._.______..___________
23-48 | Clay loam_._._._______________.
Belding, clayey subsoil variant: Bf___ . ___ 1 to 2 feet. 0-21 | Sandy loam_________.._.________
21-31 | Sandy clay loam_________________
31-48 Ly e
Bowers: BgB, Bl . 1 to 2 fect. 0-11 | Silt loam . _ ...
(For properties of Tosco and Hettinger soils in unit Bl, refer to 11-22 | Stratified silty clay loam, clay
their respective series in this table.) loam, and silt.
22-48 | Stratificd silty clay loam, clay
loam, and silt.
Breckenridge: Bm__ .. Less than 1 foot. 0-8 | Sandyloam_____. . _____________
8-30 | Sandy loam.____._____________._.__._
3048 | Clayloam_._____________._______
Brevort: Bn, Boo oo oo e Less than 1 foot. 0-10 { Loamy sand_ . ____._____________
10-30 | Sand._ oo _____
30-48 | Silt loam____.___________________
Brimley: BrB_ oo 1 to 2 feet. 0-11 | Siltloam_ . _________________
11-25 | Loamy fine sand and silt loam_____
25-48 | Stratified silt, finc sand, very fine
sand, and some silty clay loam.
Bruce: Bs, BU_ .o e Less than 1 foot. 0-13 | Very fine sandy loam and fine
(For properties of Brimley and Burleigh soils in unit BU, sandy loam.
refer to their respective series in this table.) 13-26 | Stratified fine sand, finc sandy
loam, and silt loam.
26-48 | Stratified silt, fine sandy loam,
loamy fine sand, and fine sand.

Burleigh: By oo oo . Less than 1 foot. 0-9 Loamy sand_ _ - - ... ________

9-32 | Sand___________________________
32-48 | Stratified very fine sand and silt.__

Carbondale: Ca- - ____. Water table at 0-48 | Muck over peat .o .o _______
the surface.

Cereseo: Gl o o o m oo 1 to 2 feet; subject 0-8 | Loam__________________________
to flooding. 8-40 | Stratified loam, silt loam, and

sandy loam.,

Chelsea: CdB, CdC, CdD, CG, CHB, CHC_ _ ... ._____.__ 4 fect or more. 0-44 | Sand. .o w e __

(For properties of Au Gres soil in unit CG and of Rubicon 44-60 | Sand banded with loamy sand.____
soil in CHB and CHC, refer to their respective scries in this 60-66 | Sand._o .o e
table.)

Cohoctah: €O e e Less than 1 foot; 0-18 | Loam .. .. _________ . _____..__
subject to 18-40 | Stratified loam and fine sandy
flooding. loam.

Croswell: CrB, CsB, CT,CU, CW oo 2 to 3 fect. 0-8 | Sand... . _L.__

8-60 | Sand. . ___

(For properties of Au Gres soil in units CT, CU, and CW, of
Kinross soil in CU, and of Roscommon soil in CW, refer to
their respective series in this table.)

See footnotes at end of table,
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Classification—Continued Percent passing sieve— Available
Perme- water Reaction Shrink-swell
ability capacity potential
Unified AASHO No. 4 No. 10 No. 200
Inches per
Inches per hour inch of soil pH
SP or SM A-3 or A-2 100 100 0-15 5. 0-10. 0 0.03 [ 5.6-6.5 | Low.
CH ~ 100 100 75-95 <0. 05 .17 2 6.6 { High.
SP or SP-SM A-3 or A-2 100 100 0-30 5.0-10. 0 .04 | 5.6-6.0 | Low.
SP or SP-SM A-3 100 100 0-10 5.0-10.0 .03 5.6-6. 5 | Low.
SM A-2 90-100 80-100 25-35 2. 5-5.0 .13 6.1-6, 5 | Low.
SM A-2 or A-4 95-100 90-100 20-45 2.5-5. 0 .12 ] 5.6-6,5 | Low.
ML or CL A-6 95-100 95-100 55-85 0.2-0. 8 .17 26,1 | Modcrate.
SM, ML A-2, A4 95-100 90-100 25-55 2. 5-5.0 .13 | 6.1-6,5 | Low.
SC A-6 95-100 90-100 40-50 0.8-2.5 .18 | 6.6-7.3 | Moderate.
CIx A-T7 100 95-100 70-95 <0. 05 .17 ¢ High.
ML A-4 100 100 70-90 0.8-2. 5 .17 | 6.1-6.5 | Low.
CL or CH A-6 100 100 70-95 0.2-0. 8 .2 6. 6-7. 3 | Moderate tohigh.
CL A-6 100 100 80-95 0.2-0. 8 .2 () Moderate to high.
SM A2 95-100 90-100 25-35 2.5-5.0 .13 | 6.1-6.5 | Low.
SM A-2 or A-4 95-100 90-100 25-40 2.5-5. 0 .12 1 6.6-7.3 | Low.
CL or ML A-6 or A-4 95-100 90-100 55-90 0.2-0. 8 .17 ¢ Moderate.
SM A-2 95-100 90-100 15-25 5.0-10. 0 .06 | 6.1-6.5 | Low.
8P or SM A-3 or A-2 95-100 90-100 0-15 5.0-10. 0 .03 | 6.6-7.3 | Low.
ML A-4 95-100 90-100 65-90 0.2-0. 8 .2 ®) Low.
ML A4 100 100 70-90 0.825 .2 6.1-6. 5 | Low.
ML or SM A-4 100 100 40-90 0.8-2. 5 .18 | 6.1-6.5 | Low.
ML and SM A-4 and A-2 100 100 20-80 0.8-25 .16 @ Low.
SM A-2 or A4 100 100 15-45 0.8-25 .18 ] 7.4-7.8 | Low.
ML and SM A-4 and A-2 100 100 25-70 0.8-2.5 .18 | 7.4-7.8 | Low.
ML and SM A-4 and A-2 100 100 25-70 0.8-2. 5 . 16 ® Low.
SM A-2 100 100 15-25 5.0-10. 0 .06 | 6.1-7.8 | Low.
SP or SM A-3 or A-2 100 100 0-15 5.0-10. 0 .03 | 6.1-7.8 | Low.
SM and ML —4 100 100 40-80 2.5-5.0 .21 @y Low.
Pt e e 2. 5-5. 0 .25 | 5.6-7.3 | Variable,
ML A-4 100 100 55-80 0. 825 .15 | 6.6-7.3 | Low.
ML and SM A-4 and A-2 95-100 90-100 30-75 0.8-2. 5 .2 7. 4-7. 8 | Low.
SP, SP-SM A-3 or A-2 100 95-100 0-15 5.0-10, 0 .03 | 5. 1-6,0 | Low,
SP with bands of SP-SM. | A-2 100 95-100 10-35 5. 0-10. 0 .07 | 5.6-6.0 | Low.
sP A-3 100 100 0-5 5.0-10. 0 .03 ®) Low.
ML A-4 100 95-100 55-80 0.8-2.5 .15 7.4-7.8 | Low.
ML and SM A-4 or A-2 100 95-100 25-65 0.8-2.5 .2 7.4-7.8 | Low.
SP or SM A-3 or A-1 100 100 0-15 >10 .04 5.1-5.5 | Low.
SP A-3 100 100 0-5 >10 .02 | 5. 6-6.0 | Low.



76 SOIL SURVEY

TABLE 5.—Fstimated

Depth Classifieation
Soil series and map symbols Depth to scasonal from
high water table ! surface
USDA texture
Inches
Deford. . e Less than 1 foot. 0-18 | Finesand. - .. ... ____..__.___
(Mapped -only in association with Roscommon or Wainola 18-28 | Fine sand and loamy fine sand. __.
soil. 28-48 | Finesand- . . __________._.__
Edwards:  Ed. e oe Water table at the 0-24 | Muck:o oo .
surface. 24-50 | Marl_____ ...
Epoufette: Ep, ET it e Less than 1 foot. 0-9 Sandy loam.______.___.___________
(For properties of Tawas soil in unit ET, refer to Tawas series 9-26 | Loamy sand and gravelly sandy
in this table.) loam,
26-48 | Stratified gravel and sand_________
Evart: Ev, EW e Less than 1 foot; 0-12 | Loamy sand___________________._
(For propertics of Winterficld soil in unit EW, refer to Winter- subject to
field serics in this table.) flooding. 12-48 | Sand. .. oL
Gladwin: GhA, GIAY GE, GPB._o . oo_.. 1 to 2 feet. 0-8 Loamy sand . _ . ... __..__
(For propertics of Epoufette soil in GE and GPB and of Cros- 8-18 and .- oo e
well soil in GPB, refer to their respective series in this table.) 18-28 | Gravelly sandy loam.._._.________
28-48 | Stratified sand anrd gravelo_ . _____
Grayling: GrB, GSB, GSC, GU .. 4 feet or more. 0-48 | Sand____ . ...
(For propertics of Au Gres and Croswell soils in unit GU,
refer to their respective serics in this table.)
Hettinger: Hg, HB._ .. Less than 1 foot. 0-8 Loam. . oo e e
(For properties of Brevort and Burleigh soils in unit HB, refer 8-18 | Silty clay loam and silt loam . __.._
to their respeetive series in this table.)
18-48 | Stratificd silty clay loam, silt loam,
and seme clay and clay loam.
Houghton: Hu_ - Water table at 0-48 | Muck and peat. ..o __________
the surface.
Ingalls: leA oo 1 to 2 feet. 0-30 | Sand__________________._____._.
30-45 | Stratified very fine and fine sand
and silt.
Tosco: IdA, [oA, 0B, 1A, IB, I, IK, IM__...______.________.| 1to 2 fect. 0-12 | Loamy sand.________.___..____.__
(For properties of Au Gres soil in unit A, of Brevort soil in 12-30 | Sand and loamy sand____________
1B, 11, 1K, and I M, of Ingalls soilin | A and |1, of Kawkawlin 30-60 | Silty clay loam_________._______.
soil in 1 K, and of Menominee soil in | M, refer to their respce-
tive scries in this table.)
Kawkawlin: KaA KaB__ . 1 to 2 feet. 0-16 | Loam. _____ .. _ . __.._
16-26 | Heavy clay loam. . ____________
26-48 | Clay loam_ .. ____.____ .. ___._.
Kinross:  Kr e Less than 1 foot. 0-2 | Peatysand_ ... . ______.__
2-42 | Sand___ ...
Laceota: La_ oo e mimmeemeeao- Less than 1 foot. 0-9 Sandy loam_________.______.____
9-28 | Clayloam_.__.______________.__
28-50 | Sand.___ ..
Linwood:  Lmoo o e Water table at the 0-23 | Muck and peat_ ... _______.__
surface. 23-48 | Clayloam______________________
Londo: LoA, LoB_ . ._.._. mmmmecemmmmmemm—mmm—————— 1 to 2 feet. 0-12 | Loam and sandy loam__________.
12-22 | Light clay loam_______________.__
22-48 | Loam________ . ___._.
Loxley: Lreooocooiiicmaeas R Water table at the 0-20 | Muck and peat. ... _____
surface. 20-48 | Sand__._ . ____.._
Lupton: LU oo Water table at the 0-48 | Muck and peato._ . ___._____.__

See footnotes at end of table.

surface.
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Classification—Continued Pereent passing sieve— Available
Perme- water Reaction Shrink-swell
ability capacity potential
Unified AASHO No. 4 No. 10 No. 200
Inches per hour Inches per pH
inch of soil

SM A-2 100 100 15-25 5.0-10. 0 . 25 6. 1-6. 5 | Low.

SM A-2 100 100 15-35 5.0-10. 0 .07 6. 6-7. 3 | Low.
SP-SM and SM A-3 and A-2 100 95-100 5-25 5. 0-10. 0 .06 ] Low.

Pt e e e mme e ;e 2.5-5.0 .25 7. 4-7. 8 | Variable.
____________________________________________________________________ <0.05 .23 ®) Variable.
SM A-2 95-100 90-100 15-35 2.5-5.0 .13 6. 6-7. 3 | Low.

SM A-2 75-85 75-80 15-35 2.5-5.0 .12 6. 6-7. 8 | Low.

SP or SP-SM A-1 55-80 50-70 0-10 >10.0 .02 ® Low.

SM A-2 90-100 80-100 15-30 2.5-5.0 . 09 6. 1-6. 5 | Low.

SP or SP-SM A-3 95-100 80-100 0-10 5.0-10. 0 .03 6. 6~7. 3 | Low.

SM A-2 95-100 90-100 10-20 5.0-10. 0 . 08 6. 6~7. 3 | Low.

SP or SP-SM A-3 95-100 90-100 0-10 5.0-10. 0 .02 6. 6~7. 3 | Low.

SM A-2 75-90 70-80 15-30 2. 5-5.0 .12 7.4-7.8 | Low.

SP A-1 55-80 50-70 0-5 >10.0 .02 ® Low.

8P or SP-SM A-3 100 95-100 0-10 5.0-10. 0 .03 5.1~6. 0 | Low.

ML A-4 100 100 60-80 0.8-2 5 .18 6. 6-7. 3 | Low.

CL A-6 100 100 80-95 0.2-0. 8 .2 7. 4-7. 8 | Moderate.
CL A-6 100 100 80-95 0.2-0. 8 .2 ® Modecrate.
Pt e || mmm e o 2.5-5. 0 .25 5. 6-6. 5 | Variable.
SP or SM A-3 or A-2 100 100 0-15 5.0-10. 0 .05 5. 6-6. 5 | Low.
Layers of SP or ML A-4 and A-2 100 100 25-70 2.5-5.0 .21 7.4-7.8 | Low.

SM A-2 95-100 90-100 15-25 5.0-10. 0 .08 5. 6-6. 0 | Low.

SP or SM A-3 or A-2 95-100 90-100 0-15 5.0-10. 0 .05 5.6-6. 5 | Low.

CL A-6 95-100 90-100 75-90 0.2-0. 8 .2 ®) Modcrate.
ML A—¢ 90-100 80-100 55-80 0.8-25 .18 5. 6-6. 0 | Low.

CL A-6 or A-T 95-100 90-100 70-85 0.2-0. 8 .18 6. 1-6. 5 | Moderate.
CL A-6 95-100 90-100 65-80 0. 2-0. 8 .18 ® Moderate.
SP or SM A-3 or A-2 100 100 0-15 >10.0 .16 4. 5-5. 0 | Low.

SP A-3 100 100 0-5 >10.0 .02 4.5-5.5 | Low.

SM A-2 95-100 85-100 25-35 2.5-5.0 .18 7.4-7.8 { Low.

CL A-6 95-100 85-100 60-80 0.2-0. 8 .18 7.4-7. 8 | Modcrate.
SP or SP-SM A-3 or A-2 95-100 80-100 0-10 5.0-10. 0 .05 7.4-7.8 | Low.

Pt e e e 2.5-5.0 . 25 5. 6-6. 5 | Variable.
CL A-6 95-100 95-100 60-85 0.2-0. 8 .15 7. 4-7. 8 | Moderate.
ML and SM A-4 95-100 90-100 35-70 0.8-2.5 .16 6.1-6. 5 | Low. '
CL A-6 90-100 85-100 70-80 0.2-0. 8 .18 6. 6-7. 3 | Moderate.
ML-CL A-4 85-95 85-90 60-70 0.2-0. 8 .16 () Low.

Pt e e 2.5-5. 0 .25 <4.5 | Variable.
SP or SP-SM A-3 95-100 90-100 0-10 5.0-10. 0 .04 <4.5 | Low.

Pt e e et a2l 2.5-5.0 .25 6. 6-7. 8 { Variable.
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TasLe 5.—[stimated

Depth Classification
Soil series and map symbols Depth to secasonal from
high water table ! surfacc

USDA texture

Inches

Mancelona: MaA, MaB, MaC, MaE, McA,S McB® ____ . _.____ 4 feet or more. 0-8 Loamysand_ __._________...___.
8-32 | Loamy sand and gravelly sandy

loam. f

32-60 | Stratificd sand and gravel . _______

Manistee: MAdB ocm oo et cddeeee el 3 feet or more. 0-12 | Sand- ..o ..
12-31 | Sand._____ ...

31-48 | Clay. oo

Markey: Me . .o oo e Water table at the 0-26 | MueK. oo oo ‘
surface. 26-48 | Loamy sand_____ . __.__

Menominee: MnA, MnB, MnD, MrA, MrB. _________..___ 3 feet or more. 0-27 | Sand_ -
27-48 | Clay loam, loam._____._.____.____

Montcalm: MtA, MtB, MtC, MtE___ o _..___ 4 feet or more. 0-30 [ Loamy sand and sand_.__________

30-55 | Sand and thin bands of light
sandy loam.

55-60 | Sand_ ... .. __.
Munuseong: MU oo e Less than 1 foot. 0-30 | Sandy loam_____________________ |
30-48 | Clay. .. ITTTIITII

Nester: NbB,” NeA, NeB, NeC, NeC2, NeD, NeD2, NeE, | 3 feet or more. 0-9 | Loam_ .o __
NeE2. 9-25 | Clay loam_ . _________________.__
25-48 | Clay loam. - __________.________

Ocqueoe: OcA oo 3 feet or more. 0-32 § Sand.- oo ..

32-84 | Stratified very fine sand, fine
sand, and silt.

Ogemaw: Oge e 1 to 2 feet. 0-10 | Sando_ .
10-19 | Sand-ortstein_ . - ________

19-30 | Sand e oo ..

30-48 | Silty elay loam___.__________.__._

Ontonagon: OnA, OnBo i emeeaa o 3 feet or more. 0-9 | Loam_ ..
9-48 | Clay oo oo

Otiseo:  OtA oo 1 to 2 feet. 0-30 | Loamy sand and sand.______._.___
30-40 | Light sandy loam.________________

40-60 | Loamy sand_ _____ ___ . ____._.___

Parkhill:  Pa. . e Less than 1 foot. 0-8 Loam_ .. ___

8-28 | Sandy clay loam that contains
pockets of loam and sandy

loam.

28-48 | Sandy clay loam_ _ . ___ .. _______
Pickford: Pc, Pm o oo meeeo Less than 1 foot. 0-7 | Silty elay loam_ .. . __________
T-48 | Clay . oo
Pinconning: Ps_ .l Less than 1 foot. 0-14 | Loamy sand_ .. _________________
14-28 | Sand. ..
28-48 | Clay . oo oo oo
Roscommon: Rc, RB, RD, RT oo c oo oo meeeemee Less than 1 foots 0-4 | Loamysand..__ . _____._._.
(For properties of Brevort goil in unit RB, of Deford soil in 4-42 | Sand. o e

RD, and of Tawas soil in RT, refer to their respective series

in this table.)

Rousseau: RoOC. oo e e cca e 4 feet or more. 0-15 | Finesand_ .. .. oo ___._.
15-66 | Fine sand and very fine sand.____

See footnotes at end of table.
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Classification—Continued Pereent passing sieve— Available
Perme- water Reaction Shrink-swell
ability capacity potential
Unified AASHO No. 4 No. 10 No. 200
Inches per hour Inches per pH
inch of soil
SM A-2 95-100 90-100 15-25 5.0-10. 0 6.1-6. 5 | Low.
SM A-2 75-85 70-80 15-30 2. 5-5. 0 .12 6. 1-7. 3 | Low.
SP or SP-SM A-1 60-80 55-75 0-10 >10.0 .02 @) Low.
SM A-2 100 95-100 10-15 5, 0-10. 0 .03 5.6-6. 0 | Low.
SP or SM A-3 or A-2 100 95-100 0-15 5.0-10. 0 .03 5. 1-6. 0 | Low.
CH A-7 100 100 80-100 <0. 05 .17 2 6.1 | High.
Pt e e e e e 2.5~ 5.0 .25 7.4-7. 8 | Variable.
SM A-2 100 90-100 15-25 5.0-10. 0 .04 | 7.4-7.8 | Low.
SP or SP-SM A-~3 or A-2 95-100 90-100 0-15 5. 0-10. 0 .05 5.6-6. 5 | Low.
CL A-6 95-100 90-100 60-85 0.2- 0.8 .2 26. 1 | Moderate.
SM A-2 95-100 90-100 10-25 5.0-10. 0 .05 5.6-6.0 | Low
SP with bands of SM A-2 95-100 90-100 10-35 2.5- 5.0 .12 5.6-6. 0 | Low.
SP or SM A-3 or A-2 95-100 90-100 0-25 5.0-10. 0 .04 ® Low.
SM A-2 95-100 90-100 25-35 2.5~ 5.0 13 6.1-7. 3 | Low.
CH A7 100 95-100 80-100 <0. 05 16 ® High.
ML A-4 95-100 90-100 55-80 0.8- 2.5 17 6.1-6. 5 | Low.
CL A-6 95-100 90-100 70-85 0.2- 0.8 . 18 5. 6-6. 5 | Moderate.
CL A-6 95-100 90-100 65-80 0.2- 0.8 .18 @) Moderate.
SP or SM A-3 or A-2 100 100 0-15 5. 0-10. 0 .05 | 5.1-6.5 | Low.
Laycrs of SM and ML | A-4 100 100 40-80 2.5- 5.0 .21 7.4-7.8 | Low.
SP or SM A-2 or A-3 100 95-100 0-15 5.0-10. 0 .04 5.1-6. 0 | Low.
SP or SM A-3 or A-2 100 95-100 0-15 <0. 05 .02 5.1-5.5 | Low.
SP or SP-SM A-3 100 95-100 0-10 5.0-10. 0 .03 6. 1-6. 5 | Low.
CL A-6 100 100 80-95 0.2- 0.8 .17 @ Moderate.
ML A-4 95-100 90-100 60-80 2.5-5. 0 16 6. 1-6. 5 | Low.
CH A-7 100 100 80-100 <0. 05 16 26.6 | High.
SM A-2 95-100 90-100 10-25 5.0-10. 0 . 06 5.1-5.5 | Low.
SM A-2 95-100 90-100 25-35 2.5-5.0 .12 ] 5.6-6.0 | Low.
SM A-2 90-100 80-100 10-25 5.0-10.0 .03 6. 6-7.3 | Low.
ML A-4 95-100 90-100 55-80 0.8-2.5 .18 6. 1-6. 5 | Low.
sSC A-2 or A-6 90-100 85-100 20-45 0.8-2.5 .17 6. 1-6. 5 | Modecrate.
SC or CL A-2 or A-6 90-100 85-100 20-55 0.8-2.5 .18 @) Moderate.
CL A-6 100 95-100 80-100 0.2-2.5 .21 6. 6-7. 3 | Moderate.
CH A-7 100 100 80-100 <0. 05 .16 26,6 | High.
SM A-2 100 95-100 15-25 5.0-10. 0 .05 6. 1-7. 3 | Low.
SP or SM A-3 or A-2 . 100 95-100 0-15 5.0-10. 0 .04 6.6-7.3 | Low.
cH A-T 100 100 80-100 <0. 05 .17 2) High.
SM A-2 100 95-100 15-25 5. 0-10.0 .1 6.1-6.5 | Low.
spP A-3 100 95-100 0-5 >10.0 .02 | 6.6-7.3 | Low.
SM A-2 100 100 10-25 5.0-10.0 . 06 5.6-6.0 | Low.
SM A-2 100 100 10-25 5.0-10. 0 .06 1 5.6-6.0 1| Low.
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TABLE 5.—Fslimated

Depth Classification
Soil series and map symbols Depth to seasonal from
high water table ! surface
USDA texture
Inches

Rubicon: RsB, RsC, Rsk, RtB8RUB,RVB, RWB____.________ 4 feet or more. 0-9 | Sand_ o ..
(For properties of Croswell soil in unit RUB, of Menominee 9-48 | Sand._ __ L ____

soil in RVB, and of Ocqueoc and Ingalls soils in RWB, refer

to their respective scries in this table.)

Rudyard: RyA, RyB.._ .. 1 to 2 feet. 0-7 | Toam ..o
7-48 | Heavy clay_ . ____
Saugatuck:  Sco ool Less than 1 foot. 0-12 | Sand._ . ____
12-28 | Sand-ortstein_ . oo ___________
28-48 | Sando. .o
SImMS: SN e Lcess than 1 foot. 0-7 Loam__________________________
7-27 V Clay loam . .. _________
27-48 | Clayloam_______ . _________.___
TAWAS: T @ o m e e e oo e oo Water table at the 0-26 | Mueko_ ..
surface. 26-48 | Loamy sand- ... ... ___._
Ubly: UIA, UIB, UlC. 3 feet or more. 0-22 | Sandy loam_________.___________
22-30 | Sandy clay loam____________.____
30-48 | Clay loam__ .. . ________.
Wainola: WD . . e 1 to 2 feet. 0-12 | Fine sand and loamy fine sand____
(For propertics of Deford soil in this unit; refer to Deford 12-30 | Finc sand and very fine sand..____
series in this table.) 30-48 | Finesand_ - ... ______
Wheatley: Who oo e e Less than 1 foof,. 0-8 | Loamy sand.___ oo _______
8-24 | Sand.___ . __ . ______ .. ____.
. 24-42 | Stratified gravel and coarsesand.-. .
Winterfield . - e 1to 2 feet; subject 0-8 Sand . o ____.
(Mappecd only in association with Evart soil.) to flooding. 8-42 | Sand ...

+ Assumes that no artificial drainage practices are in use.
2 Calearcous.

3 Au Gres loamy substratum phase is underlain by loam to clay at a depth between 42 and 66 inches.

4 Gladwin loamy substratum phase is underlain by clay loam or silty clay loam at a depth between 42 and 66 inches.

TABLE 6.—Fngineering

Soil series and

Suitability as source of—

map symbol

Topsoil ! Sand Gravel Road fill Impermeable
material
Allendale: AIB, AP____-__.. Very poor: Thin; | Fair to not suit- Not suitable. .__| Fair to good to a Not suitable to a
(For interpretations of sandy; able: Poorly depth of 29 inches, depth of 29
Pinconning and droughty. graded sand to low volume change, inches, good

Pickford soils in unit
AP, refer to their
respective series in
this table.)

See footnotes at end of table,

a depth of 29
inches, and
material below
not suitable.

good to fair bear-
ing capacity; poor
below a depth of 29
inches, high volume
change, difficult to
work when wet.

below; very
slow permea-
bility.
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Classification—Continued Percent passing sicve— Available
Perme- water Reaction Shrink-swell
ability capacity potential
Unified AASHO No. 4 No. 10 No. 200
Inches per hour Inches per pH
inch of soil

SP or SP-SM A-3 100 100 0-10 5.0-10. 0 0.04 | 5.1-5.5 | Low.

Sp A-3 100 100 0-5 5. 0-10.0 .02 5.6-6. 5 | Low.

ML A-4 95-100 90-100 55-80 0.8-2. 5 .17 6.1-6. 5 | Low.

CH A-T7 100 100 80-100 <0. 05 .17 26.6 | High.

SP or SM A-3 or A-2 100 100 0-15 5, 0-10. 0 .04 4, 5-5. 0 | Low.

SP or SM A-3 or A-2 100 100 0-15 <0.05 .02 4.5 5.0 | Low.

SP or SP-SM A-3 100 95-100 0-10 >10.0 . 03 5.1-5.5 | Low.

ML A-4 95-100 90-100 55-80 0. 8-2.5 .19 6. 6-7. 3 | Moderate.
CL A-6 95-100 90-100 65-80 0. 2-0. 8 .18 7.4-7. 8 | Modecrate,
CL A-6 95-100 90-95 55-75 0.2-0. 8 .17 @) Moderate.
Pt e e e 2.5-5.0 .25 6. 1-6. 5 | Variable.
SM A-2 100 90-100 15-25 5, 0-10. 0 .04 | 7.4-7.8 | Low.

SM A-2 95-100 90-100 25-35 2. 5-5.0 .13 5.6-6.5 | Low.

SC or CL A-2 or A6 95-100 90-100 30-55 0.8-2.5 .16 6. 1-6. 5 | Modcrate,
CL A-6 95-100 85-95 55-85 0.2-0. 8 .17 2 6.6 | Moderate.
SM A-2 100 100 15-30 5.0-10. 0 .07 5.6-6. 0 | Low.

SM A-2 or A4 100 100 20-45 5.0-10. 0 . 08 5.6-6. 5 | Low.
SP-SM and SM A-3 or A-2 100 95-100 5-25 5.0-10.0 . 06 6. 1-6. 5 | Low.

SM A-2 95-100 80-100 15-25 5.0-10. 0 . 06 6. 6-7.3 | Low.

Sp A-3 95-100 80-100 0-5 5.0-10. 0 .02 7.4-7. 8 | Low.

sP A-1 55-80 50-70 0-5 >10.0 .02 ®) Low.

SP or SP-SM A-3 100 100 0-10 5.0-10. 0 .6 6. 1-6. 5 | Low.

SP or SP-SM A-3 95-100 90-100 0-10 5. 0-10. 0 .4 6. 5-7. 3 | Low.

¢ The Kinross component of the Au Gres-Kinross loamy substratum association is underlain by loamy material at a depth hetween

42 and 66 inches.

¢ Mancelona loamy substratum phase is underlain by loam to clay at a depth between 42 and 66 inches.
" Nester sandy substratum phase is underlain by sandy material at a depth of 42 inches.
8 Rubicon loamy substratum phase is underlain by loam to clay at a depth between 42 and 66 inchcs.

mderpretations for nonfarm uses

Soil features affecting—

Highway location

Foundations
for low buildings

Winter grading

Limitations
for septic tank
disposal fields

Corrosion potential
for conduits

Periodic high waier
table; good to fair
bearing capacity to a
depth of 29 inches;
high volume change
below a depth of 29
inches.

Periodic high water
table; fair to poor
bearing capacity below
a depth of 29 inches;
high volume change;
high compressibility.

High moisture con-
tent in many places
hinders operations;
poor stability on
thawing.

Severe: Seasonal high
water table, claycy
material has very slow
permeability.

Uncoated Concrete
steel
Higho_.___. Low.
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TABLE 6.—Engineering
Suitability as source of—
Soil series and
map symbol ]
Topsoil 1 Sand Gravel Road fill Impermeable
material
Au Gres: ArA, AsA, AU, Poor to very Good: Poorly Not suitable: Fair to good: Very Not suitable_ .. ___

AV, AW, ) poor: Sandy; graded medium Dominantly low compressibility;
(For interpretations of droughty; sub- sand; seasonal sand. low volume change;

Kinross soil in units
AU and AV and for
Roscommon soil in
unit AW, refer to
their respective series
in this table.)

Belding: BeA, BeB.___..__-

Belding, clayey subsoil
variant:

Bowers: BgB, Bloo._______
(For intrepretations of
Tosco and Hettinger
soils in unit Bl, refer
to their respective
geries in this table.)

Breckenridge:

Brevort: Bn, Boeo—-_______

Brimley:

Bruce: Bs, BU_.o_.______
(For interpretations of
Brimley and Burleigh
soils in unit BU, refer
to their respeetive
series in this table.)

See footnote at end of table,

ject to soil
blowing.

Fair: Low con-
tent of organic
matter; sea-
sonal high
water table.

Fair in surface:
Low content of
organic matter;
scasonal high
water table.

Good to fair:
Low content of
organic matter;
erodes readily.

Good: Low con-
tent of organic
matter; high
water table;
difficult to
excavate.

Fair to a depth of
10 inches:
High water
table.

Good to fair:
Low content of
organic matter;
seasonal high
water table.

Good: Low con-
tent of organic
matter; high
water table
makes excavat-
ing difficult.

high water
table may make
excavation dif-
ficult.

Not suitable:
Source of
binder material
in places.

Not suitable_ ._.__

Not suitable_ __.__

Not suitable:
Iigh water
table.

Fair to not suit-
able: Poorly
graded sand
and some fines
to a depth of 30
inches; not
suitable below.

Not suitable. ...

Not suitable--____

Not suitable_ .

Not suitable_ ___

Not suitable_ -

Not suitable:
Dominantly
sandy loam.

Not suitable_ _-.

Not suitable_ ___

Not suitable_ ___

good to fair bear-
ing capacity; peri-
odic high water
table.

Fair to good in the
upper 23 inches;
low volume change;
fair to good bear-
ing capacity; fair
to poor below a
depth of 23 inches,
modecrate volume
change, periodic
high water table.

Fair to good in the
upper 31 inches,
low compressibility,
low volume change;
poor below a depth
of 31 inches, high
compressibility,
high volume change.

Poor to fair: Medium
compressibility;
modcrate to high
volume change; poor
workability when
wet; fair to poor
bearing capacity.

Fair to good in the
upper 30 inches,
low volume change,
fair to good bearing
capacity; fair to
poor below a depth
of 30 inches, mod-
eratc volume change,
difficult to work
when wet.

Poor to good to a
depth of 30 inches,
low volume change,
good to fair bear-
ing capacity; poor
to fair helow a
depth of 30 inches,
low volume change,
difficult to work
when wet, high
water table.

Poor: Low volume
change; poor bear-
ing capacity; high
frost hazard; peri-
odic high water
table.

Poor: Low volume
change; poor bear-
ing capacity; high
water table.

Fair to a depth of
23 inches,
good bhclow.

Fair to a depth of
31 inches,
good below:
Very slow
permeability.

Good: Moder-
ately slow
permeability;
difficult to
work and com-
pact when wet.

Fair to a depth of
30 inches, good
below: High
water table.

Not suitable to a
depth of 30
inches, good
below: Moder-
ately slow per-
meability; high
water table.

Good to fair to
a depth of 25
inches, fair to
not suitable
below: Flows
readily when wet.
Good to a depth
of 26 inches,
fair to not suit-
able bclow.
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Soil features affeeting—

Limitations
for septic tank
disposal ficlds

Corrosion potential
for conduits

bearing capacity; low
volume change.

bearing capacity; low
volume change below
a depth of 26 inches;
silty and sandy mate-
rial loses stability
when wet.

stability on thawing.

table; filter field satu-
rated during wet
periods.

Highway location Foundations Winter grading Uncoated Concrete
for low buildings steel

| Loose sand hinders con- Good to fair bearing Wetness hinders oper- | Severe:  Seasonal high Low_.__.___ Moderate.
1 struction in many capacity; low volume ations in many water table, rapid

places; good to fair change and compres- places. percolation of effluent

bearing capacity; loses sibility; scasonal high may pollute ground

stability and flows water table. water.

when wet; drainage

needed.
1 Scasonal high water Scasonal high water Moisture content too Severc: Scasonal high High_..____ Low.

table; fair to poor table; fair to poor high in many places water table, moder-

bearing capacity; low bearing capacity; mod- for good compac- ately slow permeabil-

volume change above crate volume change; tion; poor stability ity; onsite investiga-

substratum; substra- medium compressibil- on thawing. tion neecded.

tum has moderate ity and shear strength.

volume change and is

difficult to work when

wet.

Scasonal high water Seasonal high water High moisture con- Severe: Scasonal high High_.._.___ Low.
table; plastic clayey table; fair to poor tent in many places water table; very
layer at a depth of 18 bearing capacity; high hinders operations; slowly permeable
to 42 inches; unsuit- volume change; high poor stability on below a depth of 18 to
able and slippery when compressibility ; low thawing. 42 inches; onsite in-
wetb; fair to poor bear- shear strength. vestigation needed.
ing capacily.

Fair to poor bearing Periodic high water Moisture content too Severe: Seasonal high High_..____ Low.
capacity; medium to table; fair to poor high in many places water table; moder-
high frost action; bearing capacity; for good compac- ately slow permeabil-
periodic high water moderate to high vol- tion; poor stability ity; onsite investiga-~
table; needs drainage. ume change; medium on thawing. tion needed.

compressibility.

High water table, fair to | High water table; fair to | Wetness hinders oper- | Severc: High water High__.___. Low.
poor bearing capacity, poor bearing capacity; ations; poor sta- table; subject to pond-
low volume change moderate volume bility on thawing. ing; moderately slow
above substratum; change; medium com- permeability.
substratum has moder- pressibility and shear
ate volume change, strength.
difficult to work when
wet.

High water table; fair to | High water table; fair to | High water table; Severe: High water High.____. Low to
good hearing capacity poor bearing capacity poor stability on table; subject to pond- mo derate,
to a depth of 30 inches, below a depth of 30 thawing. ing; moderately slow depending
low volume change inches, low volume permeability. on
below. change. acidity.

Periodic high water Periodic high water Moisture content too Severc: Scasonal high Moderate...[ Low.
table; poor bearing table; poor bearing high in many places water table; moderate
capacity; low volume capacity; silt and fine for good compaction; permeability; onsite
change; subjcet to sand below a depth of poor stability on investigation needed.
frost hazard. 25 inches; loses sta- thawing.

bility when wet,
High water table; poor High water table; poor High water table; poor | Severe: High water High_______ Low.
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TaBLE 6.—Ingineering

Soil series and
map symbol

Suitability as source of-—

Topsoil 1

Sand

Gravel

Road fill

Impermeable
material

Burleigh: Bv_____..______

Carbondale: Ca____.--_____

Ceresco: Ceommmcoooa_oo

Chelsea: CdB, CdC, CdD,
CG, CHB, CHC.
(For interpretations of
Au Gres soil in unit
CG and for Rubicon
soils in units GHB
and CHC, refer to
their respeetive
series in this table.)
Cohoctah: Co_______._____

Croswecll:
CuU, CwW.
(For interpretations of
Au Gres soil in unit
CT, CU, CW, of
Kinross soil in unit
CU, and of Ros-
common soil in unit
CW, refer to their
respective series in
this table.)

CrB, CsB, CT,

(Mapped only in
association with
Roscommon and
Wainola soils.)

Edwards: Ed__.._________

Epoufette: Ep, ET________
(For interpretations of
Tawas soil in unit
ET, refer to the
Tawas series in this
table.)

Sce footnote at end of table,

Fair to poor:
Sandy; high
water table.

Poor when uscd
alone, oxidizes
readily, crodible;
fair to good if
mixed with
mineral
material.

Good: Loamy;
thick.

Very poor: Thin;
sandy ;
droughty; sub-
jeet to soil

blowing.

Good in surface
layer, fair be-
low; subject to
flooding.

Very poor:
Thin; sandy;
droughty; sub-
jeet to soil
blowing.

Fair in surface:
Sandy;
droughty;
difficult to
excavate.

Poor when used
alone, oxidizes
readily,
erodible; fair
to good if mixed
with mineral
material,

Fair to good-.__._

Fair to a depth of
32 inches, poor
below; high
water table.

Not suitable_ .__._

Not suitable_ .. ___

Good: Poorly
graded medium
sand; some
layers contain
fines.

Not suitable_ .. ___

Good: Poorly
graded medium
sand.

Fair: Poorly
graded fine
sands.

Not suitable. ._._.

Good: Poorly
graded sand and
gravel; con-
tains fines in
places.

Not suitable_ ___

Not suitable_ ___

Not suitable_ . _

Not suitable_.__

Not suitable_ . __

Not suitable:
Dominantly
sand.

Not suitable. ___

Not suitable. . __

Good to fair:
Poorly
graded sand
and gravel;
contains
fines in places;
thickness of
gravelly layer
is variable,

Not, suitable:
material; unstable

Poor:

Fair to good:

Poor:

Not suitable:

Fair to good in the

upper 32 inches,

low volume change,

good to fair bear-
ing capacity; poor
below a depth of 32
inches, poor bear-
ing capacity, high
water table; diffi-
cult to work.
Organic

and compressible.

Subject to
frost hazard; poor
bearing capacity.

Very
low compressi-
bility; low volume
change; good to
fair bearing
capacity.

Low volume
change; poor bear-
ing capacity; high

water table.

Fair to good: Very
low compressi-

bility; low volume
change; no frost
hazard.

Poor to good: Low

compressibility;

low volume change;
good to fair bearing
capacity; high

water table.

Organic
material unstable.

Poor to good in

upper 26 inches,
fair to good below:
Low compressi-
bility; low volume
change; good
bearing capacity;
high water table.

Not suitable to a
depth of 32
inches, fair to
not suitable
below.

Not suitable:
Organic mate-
rial; unstahle
and compressible,

Good to fair:
Moderate
permeability.

Not suitable:
Rapid permea-
bility.

Good to fair:
Modecrate
permeability;
high water
table.

Not suitable:
Very rapid
permeability;
subject to
piping.

Not suitable:
Rapid permea-
bility.

Not suitable:
Organie
material
unstable.

Fair to not suit-
able in upper
26 inches, not
suitable below.
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Soil features affeeting—

Limitations
for septic tank

Corrosion potential
for conduits

disposal ficlds
Highway location Foundations Winter grading Uncoated Concrete
for low buildings steel

ITigh water table, good High water table; poor Iigh water table; poor | Scvere: High water Higho._.__ Low.
to fair bearing capac- bearing capacity below stability on thawing. table; filter field satu-
ity to a depth of 32 a depth of 32 inches; rated during wet
inches; below this low volume change; periods.
depth, poor bearing loses stability when
capacity, low volume wet.
change.

Deep organic soil; unsta- | Deep organic soil; unsta- | High water table; poor | Severe: High water Highooo-__ Low to mod-
able; must be replaced able; very high com- stability. table; subject to pond- crate.
with suitable subgrade proessibility. ing; unstable; high
material. compressibility.

Scasonal high water Seasonal high water Iigh moisture content | Severe: Seasonal high Higho____. Low.
table; subject to table; fair bearing hinders operations in water table; moderate
stream overflow; poor capacity; low volume many places. permeability; subject
bearing capacity. change. to stream overflow.

Loosc sandy soil casily Fair to good bearing Sandy; low moisture Slight: Possible pol- Low_______ Low.
excavated but hinders capacity; low volume content; good lution of ground
hauling in places; change; low com- drainage. water by effluent;
good to fair bearing pressibility; hazard of slopes of more than 10
capacity; cuts and fills soil blowing. perecent hinder
nceded in many places. installation and

operation of filter
ficlds.

High water table; poor Iigh water table; subject | TTigh water table; poor | Severe: High water Higho______ Low.
bearing eapacity ; low to flooding; poor stability on thawing. table; subject to
volume change; medium bearing capacity; low flooding.
compressibility; high volume change.
frost action.

Loose sand often hinders | Good to fair bearing Good stability on Slight to moderate: Low._ - __ Low.
hauling operations in capacity; low volume thawing; generally Unfiltered sewage may
many places; good to change. low content of pollute water supplies;
fair bearing capacity; moisture. water table within 3
subject to soil blowing. feet of surface during

wet periods; onsite
investigation neceded.

Finec sands; good to fair | High water table; fair High water table; Severe: IHigh water Highoo_.__ Low.
bearing capacity; high bearing capacity; low wetness hinders table; filter fields
water table; drainage volume change; low operations. saturated during wet
nceded; tends to flow if compressibility ; tends periods.
not; confined. to flow if not confined.

Organic material and Organic and marl High water table; poor | Severe: High water High_o—_._ Low.
marl; unstable; high material; unstable; stability. table; subject to
water table; must be pilings neecded. ponding; unstable.
replaced with suitable
subgrade material,

High water table; wetness| High water table; low High water table; Severe: High water High__._.__ Low.
hinders consftruction. volume change; very wetness hinders table; subject to

low compressibility; operations. ponding.
good bearing capacity.
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Suitability as source of—
Soil series and
map symbol
Topsoil ! Sand Gravel Road fill Impermeable
material
Evart: Ev, EW_ ... Poor: Sandy; Fair: Poorly Not suitable. ...| Poor to good: Low Not suitable:
(For interpretations of droughty; graded sand; compressibility; low Rapid perme-

Winterfield soil in
unit EW, refer to
Winterfield series in
this table.)

Gladwin: GhA, GIA, GE,

GPB.

(For interprctations of
Epoufette soil in units
GE and GPB, and of
Croswell soil in unit
GPB, refer to their
respective series in
this table.)

Grg;lr}ing: GrB, GSB, GSC,

(For interpretations of
Croswell and Au Gres
goils in unit GU, re-
fer to their respective
series in this table.)

Hettinger: Hg, HB

(For interpretations of
Brevort and Burleigh
goils in unit HB, refer
to their respective
series in this table.)

Houghton: Hu_-..__.____.

Tongalls: leA o ____

Tosco: IdA, loA, loB, IA,
1B, I, 1K, IM.
(For interpretations of
Au Gres soil in unit
|A, of Brevort soil in
1B, I, IK, and I M,
of Ingalls soil in [A
and 1, of Kawkawlin
goil in [ K, and of
Menominee soil in
I M, refer to their
respeetive series in
this table.)
Kawkawlin: KaA, KaB_..__

See footnote at end of table.

subject to soil
blowing; diffi-
cult to excavate.

Poor: Sandy;
contains gravel
in places;
droughty; sub-
ject to soil
blowing.

Very poor:
Thin; sandy;
droughty; low
fertility; subject
to soil blowing.

Good to fair:
High water
table.

Poor when used
alone, oxidizes
readily, erodible;
fair to good if
mixed with
mineral
material.

Very poor to poor:
Sandy;
droughty.

Very poor to fair:
Droughty;
sandy.

Fair togood.______

some layers
have fines; high
water table.

Good: Poorly
graded sand;
in places con-
tains gravel
and fines.

Good: Poorly
graded, medi-
um sand.

Not suitable. - ____

Not suitable_.___._

Fair to not suit-
able: Poorly
graded sand to a
depth of 30
inches, not
suitable below.

Fair to not suit-
able: Poorly
graded sand to a
depth of 30
inches, not
suitable below;
periodic high
water table.

Not suitable_ ._..__

Good to fair:
Poorly graded
sand; gravelly
layer is vari-
able in
thickness; in
places con-
tains gravel
and fines.

Not suitable_ ..

Not suitable. .-

Not suitable____

Not suitable. .__

Not suitable. ...

Not suitable. ___

volume change; fair
workability; high
water table.

Fair to good: Very
low compressibility;
low volume change;
good to fair bearing
capacity; periodie
high water table.

Fair to good: Very
low compressibility;
low volume change;
good to fair bearing
capacity; subject to
soil blowing.

Poor to fair: Medium
compressibility;
modcrate volume
change; poor work-
ability when wet;
fair to poor bearing
capacity; medium
frost action.

Not suitable: Organic
material; unstable.

Fair to good in the
upper 30 inches,
very low compres-
sibility, low volume
change; poor below
a depth of 30 inches,
poor bearing capac-
ity, periodic high
water table.

Poor to good to a
depth of 30 inches,
low volume change,
good to fair bearing
capacity; poor to
fair below, moderate
volume change,
difficult to work
when wet, periodic
high water table.

Poor to fair: Medi-
um compressibil-
ity; moderate vol-
ume change; poor
workability when
wet; fair to poor
bearing capacity.

ability.

Fair to not suit-
able to & depth
of 28 inches,
not suitable
below: Very
rapid perme-
ability.

Not suitable:
Rapid perme-
ability.

Good: Slowly
permecable.

Not suitable:
Organic mate-
rial; unstable.

Not suitable to a
depth of 30
inches, fair to
not suitable
below.

Not suitable to a
depth of 30
inches, good
below: Mod
erately slow to
modcrate
permeability.

Good: Slowly
permeable.
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Soil features affecting—

Highway location

Foundations
for low buildings

Winter grading

Limitations
for septic tank
disposal ficlds

Corrosion potential
for conduits

Uncoated
steel

Concrete

Sand; fair to good hear-
ing capacity; high
water table; subject
to frequent flooding;
drainage needed.

Sandy soil that contains
some fines and gravel;
good to fair bearing
capacity; periodic
high water tablec may
hinder construction.

Loose sand hinders
hauling operations;
good to fair bearing
capacity.

Plastic clayey soils; fair
to poor bearing
capacity ; medium
frost action; high
water table; drainage
necded.

Deep organic soil;
unstable; must be
replaced with suitable
subgrade material.

Seasonal high water
table; good to fair
bearing capacity to a
depth of 30 inches;
poor bearing capacity
below a depth of 30
inches; low volume
change.

Periodic high water
table; fair to good
bearing capacity to a
depth of 30 inches;
moderate volume
change below a depth
of 30 inches.

Plastic claycy soil; fair
to poor bearing
capacity; medium to
high frost action;
periodic high water

table; drainage needed.

Subject to overflow;
high water table;
good to fair bearing
capacity; low volume
change.

Scasonal high water
table; good bearing
capacity; low volume
change; very low
compressibility; high
shear strength.

Good to fair bearing
capacity; low volume
change; low compres-
sibility ; subject to
soil blowing.

High water table; fair to
poor bearing capacity;
modcrate volume
change; medium
compressibility.

Deep organic soil;
unstable; pilings
needed.

Seasonal high water
table; poor bearing
capacity below a depth
of 30 inches; low
volume change; loses
stability when wet.

Periodie high water
table; fair to poor
bearing capacity below
a depth of 30 inches;
modcrate volume
change.

Periodic high water
table; fair to poor
bearing capacity;
moderate volume
change; medium
compressibility.

High water table;
wetness hinders
operations.

High moisture content
in places hinders
operations.

Sandy; moisture
content generally is
low; good stability
on thawing.

High water table; wet
conditions hinder
operations; poor
stability on thawing.

High water table;
poor stability.

Moisture content in
many places too high
for good compac-
tion; poor stability
on thawing.

Seasonal high water
table; moisture
content too high in
many places for
good compaction;
poor stability on
thawing.

Moisture content too
high in many
places for good
compaction; poor
stability on thawing.

Severe: High water
table; subject to
flooding.

Severe: Seasonal high
water table; rapid
seepage rate.

Slight: Possible pol-
lution of ground
water by effluent;
slopes of more than 10
percent hinder in-
stallation and opera-
tion of filter fields.

Severe: High water
table; moderately
slow permeability.

Severe: High water
table; subject to
ponding.

Severe: Scasonal high
water table; onsite in-
vestigation needed.

Severe: Seasonal high
water table; moderately
slow permeability;
onsite investigation
needed.

Severe: Seasonal high
water table;
moderately slow
permeability;
onsite investigation
needed.

Moderate._ .

Moderate.._ -

Low.

1 Low.

Low.

Low.

Low.

Low.

Low.

Low.
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TABLE 6.—Fngineering

Suitability as source of—

Soil scries and
map symbol

Topsoil !

Sand

Gravel

Road fill

Impermeable
material

Kinross: Kreeaooooooooo_.-

Lacota: La_-cocmoocoonao

Linwood: Lm._ oo ...

Londo: LoA, LoB_o__._____
Loxley: Lrooo oo oo
Lupton: Lu-.____________
Maneelona: MaA, MaB,

MaC, MaE, McA, McB.

Manistee:

See footnote at end of table.

Poor: Sandy;
droughty; low
fertility; acid;
subject to soil
blowing; high
water table.

Good: High
water table.

Poor when used
alone, oxidizes
readily, erodi-
ble; fair to
good if mixed
with mineral
material.

Good to fair:
Medium con-
tent of organic

matter; seasonal

high water
table.

Very poor when
used alone, ex-
tremely acid,
oxidizes readily,
erodible; fair if
mixed with
mineral mate-
rial and lime.

Poor when used
alone, oxidizes
readily, crodi-
ble; fair to
good if mixed
with mineral
material.

Very poor:
Sandy; gravel
in some places;
low content of
organic matter.

Very poor:
Thin; sandy;
droughty.

Good: Poorly
graded, medium
sand; high
water table.

Not suitable to a
depth of 28
inches, fair be-
low; poorly
graded sand
and in places
contains some
fines; high
water table.

Not suitable. _____

Not suitable:
Suitable for
binder material
in places.

Not suitable to a
depth between
12 and 42 in-
ches, fair to
good below:
Muck and peat;
high water
table.

Not suitable_ .____

Good: Poorly
graded sand
and gravel.

Fair to not suit-
able to a depth
of 31 inches;
poorly graded
sand that
containg some
fines; not,
suitable below
a depth of 31
inches clayey.

Not suitable:
Dominantly
sand.

Not suitable_ ___

Not suitable_ ___

Not suitable. ___

Not suitable. _ ..

Not suitable. ___

Good to fair:
Poorly
graded sand
and gravel.

Not suitable. .__

Fair to good: Very
low compressibility;
low volume change;
fair to good bear-
ing capacity; high
water table.

Poor to fair in upper
28 inches, moderate
volume change,
fair to poor bhear-
ing capacity; fair to
good below a depth
of 28 inches; sandy;
high water table.

Not suitable: Organie
matcerial; unstable.

Poor to fair: Medi-
um compressibility;
modcrate volume
change; poor work-
ability when wet;
fair to poor bearing
capacity.

Not suitable: Organic
material; unstable.

Not suitable: Organic
material; unstable.

Good to a depth of 32
inches, low compres-
sibility, low volume
change; excellent
below a depth of 32
inches, low volume
change; good bear-
ing capacity.

Fair to good to a depth
of 31 inches, low
volume change, fair
to good bearing
capacity; poor
below a depth of 31
inches, high
volume change.

Not suitable:
Very rapid per-
meability; high
water table.

Good to a depth
of 28 inches;
clay loam has
moderately slow
permeability;
fair to poor be-
low a depth of
28 inches; sandy;
rapid perme-
ability.

Not suitable:
Organic mate-
rial; unstable.

Good: Slow per-
meability when
compacted.

Not suitable:
Organic mate-
rial; unstable.

Not suitable:
Organic mate-
rial; unstable.

Fair to not suit-
able to a depth
of 32 inches,
not suitable
below.

Not suitable to a
depth of 31
inches, good
below; very slow,
permeability.
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Soil features affeeting—

Highway location

Foundations
for low buildings

Winter grading

Limitations
for septic tank
disposal fields

Corrosion potential
for conduits

Sandy soil; fair to good

bearing capacity;
loses stability and
flows when wet;
high water table.

Plastic clayey soils to a

depth of 28 inches or
more; nonplastic
below; high water
table; subjeet to
frost action.

High moisture content;

soft peat and muck
over clay loam; loses
stability when
saturated.

Fair 1o poor bearing
capacity; hard when
dry; periodie high
water table;
drainage needed.

Organie soil; unstable;
must be replaced with
suitable subgrade
material.

Deep organic soil;
unstable; must be
replaced with suitable
subgrade material.

Sandy soil that has
fines and gravel in
places; good to fair
bearing capacity.

Good to fair hearing
capacity to a depth of
31 inches; high volume
change and compressi-
bility below a depth of
31 inches; subject to
frost hazard.

High water table; fair to
good bearing capacity;
low volume change;
low compressibility
tends to flow when wet.

Sandy underlying
madterial has fair to
good bearing capacity;
low volume change;
low compressibility.

High water table; fair to
poor bearing capacity;
moderate volume
change; medium
compressibility.

Periodic high water
table; fair to poor
bearing capacity; low
volume change; low
compressibility.

Organic soil; unstable;
pilings needed.

Decep organie soil;
unstable; pilings
nceded.

Ciood bearing capacity;
low volume change;
very low
compressibility; high
shear strength.

Fair to poor bearing
capacity below a deptih
of 31 inches; high
volume change and
compressibility; low
shear strength.

High water table;
wetness hinders
operations.

High water table;
wetness hinders
operations.

High water table;
poor stability.

Moisture content too
high in many
places for good
compaction; poor

stability on thawing.

High water table; poor

stability ; sand
substratum,

High water table;
poor stability.

Moisture content
gencerally low to
medium; fair

stability on thawing.

Moisture content of
clayey substratum
too high in many
places for good
compaclion.

Severe: High water
table.

Severe: High water
table.

Scvere: High water
table; subject to
ponding.

Severe: Seasonal high

water table;
moderately slow
permeability.

Severe: High water
table; subject to
ponding.

Scevere: High water
table; subject to
ponding.

Slight: Possible
pollution of ground
water by effluent;
slopes of more than 10
pereent hinder
installation and
operation of filter
fields.

Severe:  Slowly perme-
able clayey material
at a depth of 18 to 42
inches; onsite
investigation needed.

Uncoated Concrete
steel
High______. High.
High___.___ Low.
High_._____ Low.
Moderate.__| Low.
High_ .. ___ High.
High__.____ Low.
Low__-.._.. Low.
High_._____ Low.
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Suitability as source of—

Soil series and
map symbol

Topsoil ! Sand Gravel Road fill Impermeable
matcrial

Markey: Me. oo Poor when used Fair: High Not suitable_ .._{ Not suitable: Organic | Not suitable:
alone, oxidizes water table; matcerial is unstable. Organic material
readily; erod- difficult to is unstable.
ible; fair to good excavate; or-
if mixed with ganic material
mincral must be
material. removed.

Menominee: MnA, MnB, Very poor: Fair to not suit- Not suitable..__| Poor to good to a Not suitable to a

MnD, MrA, MrB. Thin; sandy; able to a depth depth of 27 inches, depth of 27
droughty. of 27 inchcs; low volume change, inches, good
poorly graded good to fair bearing below: Mod-
sand that capacity; poor to erately slow
contains some fair below a depth permeability.
fines; not of 27 inches,
suitable below moderate volume
a depth of change, difficult to
27 inches. work when wet.
Montealm: MtA, MtB, Poor to very poor: | Fair:  Some Not suitable_ ___| Fair to good: Low Fair to not
MtC, MtE. Sandy; layers contain volume change; fair suitable.
droughty. fines. to good bearing

capacity; erodible.

Munuscong: Mu-o____.__. Good. oo Not suitable: Not suitable: Fair to good in the Fair to a depth of
High water Dominantly upper 30 inches, 30 inches, good
table. sandy loam low compressibility, below: Very

in upper low volume change; slow perme-
layers, clay poor below a depth ability; high
below. of 30 inches, high water table.

volume change,
very difficult to
work when wet.

Nester: NbB, NeA, NeB, Faire o oo Not suitable. .__._ Not suitable_ ___| Poor to fair: Medium | Good: Moder-
NeC, NeC2, NeD, NeD2, compressibility; ately slow
NeE, NeE2, moderate volume permeability;
change; poor difficult to work
workability when and compact
wet; fair to poor when wet.

bearing capacity.

Ocqueoc: OcA________..__ Very poor: Fair to a depth Not suitable. __.| Fair to good in the Not suitable to a
Sandy; of 32 inches, upper 32 inches, depth of 32
droughty. poor below. low volume change, inches, fair to

fair to good bearing not, suitable
capacity; below a below a depth
depth of 32 inches, of 32 inches.

poor bearing
capacity, low
volume change.

Ogemaw: Og._.o______.___. Poor to fair to a Poor: Poorly Not suitable___.| Poor to good to a Not suitable to a
depth of 10 graded sand to depth of 30 inches, depth of 30
inches:  Sandy; a depth of 30 low volume change, inches; good
droughty. inches, ce- good to fair bear- below: Mod-

mented layer ing capacity; poor erately slow
difficult to cx- to fair below a depth permeability;
cavate; not of 30 inches, mod- seasonal high
suitable below erate volume change, water table;

a depth of 30 cemented layer cemented layer
inches, fines, difficult to execavate. may be difficult
periodic high to excavate.
water table.

Ontonagon: OnA, OnB____. Good to fair.- .. __ Not suitable_.__ . Not suitable_ .. .| Poor: High compres- | Good: Very slow
sibility and volume permeability
change; poor work- when com-
ability; difficult pacted; cracks
to compact. when dry.

See footnote at end of table.
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Soil features affecting— Corrosion potential
Limitations for conduits
for septic tank
disposal ficlds
Highway location Foundations Winter grading Uncoated Concrete
for low buildings steel
Organie material is Fair to poor bearing High water table; poor | Severe: High water High_..___. Low.
unstable and must be capacity; high water stability. table; subject to
removed; high water table. ponding.
{able; fills nceded.
Good to fair bearing Fair to poor bearing Moisture content too Moderate: Moderately | Moderate___| Low.
capacity to a depth of capacity below a depth high in many places slow permeability at a
27 inches; moderate of 27 inches; modcerate for good compaction; depth of 18 to 42
volume change below volume change; poor stability on inches; onsite
a depth of 27 inches; medium shear thawing. investigation nceded.
medium compressi- strength.
bility; cuts and fills
arc often needed.
Cuts and fills nceded in Good to fair bearing Sandy; low moisture Slight: Possible pollu- Low.o.__. Low.
many places; loose capacity; low volume content; good tion of water supplies
sandy material is change on wetting or drainage and by effluent; slopes of
easily excavated but drying; low com- stability. more than 10 percent
hinders hauling in pressibility ; becomes hinder installation and
places. quick and flows when operation of filter
wet in places. fields.
High water table; High water table; fair High water table; Severe: High water High_____.__ Low.
plaslic clayey material to poor bearing clayey; poor table; subject to
below o depth of 18 to capacity; high volume stability on thawing. ponding; very slow
42 inches; unstable change and compress- permeability in lower
and slippery when ibility ; low shear part.
wet; fair to poor strength.
bearing capacity.
Plastic clayey soils; fair Fair to poor bearing Moisture content Severc: Moderately Moderate.--| Low.
to poor bearing capacity; moderate generally too high low permeability;
capaceity ; moderately volume change; me- for good compac- effluent seeps to
high frost action; cuts dium compressibility. tion; poor stability surface on slopes;
and fills needed in on thawing. slopes of more than
many places. 10 percent hinder
installation and
operation of filter
fields.
Fair to good bearing Poor bearing capacity Medium to high Slight: When wet, soil Moderate...| Low.
capacity to a depth of below a depth of 32 moisture content, material may flow into
32 inches; low volume inches; sandy and silty poor stability on tile and filter beds and
change below a depth material; loses thawing. plug them.
of 32 inches; poor stability when wet.
bearing capacity.
Periodic high water Seasonal high water Scasonal high water Severe: Seasonal high High___.___ High.
table; good to fair table; cemented layer table; loose sand water table; moder-
bearing capacity to a difficult to excavate; over cecmented sand, ately slow permea-
depth of 30 inches; fair to poor bearing underlain by loose bility in fine-textured
moderate volume capacity below a depth sand; underlying underlying material;
change bclow. of 30 inches. clayey material has layers of cemented
poor stability on sand must be re-
thawing. moved.
Plastic clayey soil; poor Poor bearing capacity; Moisture content too Severe: Very slowly High___.___ Low.
bearing capacity; high volume change high in many places permeable; clay.
medium to high frost and compressibility; for good compac- '
action; very plastic low shear strength. tion; poor stability on
and slippery when wet. thawing.
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Suitability as source of—
Soil scries and —_ —
map symbol
Topsoil ! Sand Gravel Road fill Impermeable
material

Otisco: OtA_ . __________. Poor: Sandy; Fair:  Some Not suitable____| Fair to good: Low Trair to not

droughty. layers have fines. volume change; suitable, ‘
fair to good bear- |
ing capacity; i
periodic high water :
table. )

Parkhill: Pa_________.___.__ Good: High Not suitable. .. ___ Not suitable-_. .| Poor to fair: Moder- | Good in layers
water table. ate volume changoe; below surface

fair to poor bearing soil: Iigh

capacity; difficult water table;

to work when wet. slow perme-
ability when
compacted.

Pickford: Pc, Pm________._ Fair: High water | Not suitable_ ____. Not suitable. ._.| Poor: High compres- | Good: Very
table. sibility and volume slow permea-

change; poor work- bility when
ability and bearing compacted.
capacity; high water

table; medium to

high frost action.

Pinconning: Ps_..__.______ Fair to poor: Fair to not suit- Not suitable____{ Poor to good to a Not suitable to a
Sandy; able:  Poorly depth of 28 inches, depth of 28
droughty; high graded sand, low volume change; inches, good
water table. some fines o a fair to good bearing below:  Very

depth of 28 capacity; poor be- slow perme-
inches; not low to a depth of 28 ability; high
suiitable below inches, high volume water table.
a depth of 28 change.
inches, high
water table.
Roscommon: Rc, RB, RD, Poor: Sandy; Good: Poorly Not suitable: Fair to good: Very Not suitable:
RT. droughty; graded sand; Dominantly low compressibility; Very rapid
(For interpretations of difficult to fine sand in sand. low volume change; permeability;
Brevort soil in unit excavate. places below a fair to good hearing high water
RB, of Deford soil in depth of 42 capacity; high table.
unit RD, and of inches; high water table,
Tawas soil in units water table
RB and RT, refer to makes exca-
their respective vating difficult
series in this table.) in places.

Rousscau: RoC___________ Very poor: Fair: Poorly Not suitable..__| Poor to good: Low Not suitable:
Thin; sandy; graded fine compressibility and Rapid per-
droughty; sub- sand. volume change; meahility.
ject to soil fair workability
blowing. and bearing capac-

ity; subject to soil
blowing.
Rubicon: RsB, RsC, RsE, Very poor: Good: Poorly Not suitable: Fair to good: Very Not suitable:
RtB, RUB, RVB, RWB. Sandy; graded sand. Dominantly low compressibility; Very rapid
(For interpretations of droughty; low sand. low volume change; permeability,
Croswell soil in unit fertility; sub- good to fair bear-
RUB, of Mcnominee ject to soil ing capacity;
soil in unit RVB, blowing. subject to soil
and Ocqueoc and blowing.
Ingalls soils in unit
RW B, refer to their
respeetive series in
this table.)

Rudyard: RyA, RyB_.____._ Good to fair_.____ Not suitable-_..__ Not suitable.___{ Poor: High com- Good: Very
pressibility and slow permea-
volume change; bility when
poor workability compacted;
and bearing cracks when
capacity. dry.

See footnote at end of table,
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Soil features affccting— Corrosion potential
Limitations for conduits
for septic tank
disposal fields
Highway location Foundations Winter grading Uncoated Concrete
for low buildings steel
Seasonal high water Seasonal high water Wetness hinders opera- | Severe: Seasonal high Low_______ Moderate.
table; fair to good table; fair to good tions in many water table; onsite
bearing capacity; low bearing capacity; low places. investigation neceded;
volume change and volume change and rapid permeability in
compressibility; loscs compressibility. substratum; ground
stability if not confined. water may be polluted
by effluent.
Fair to poor bearing High water table; fair to | High moisturc con- Severe: High water High____.___ Low.
capacity; wetness poor bearing capacity; tent; poor stability table; moderate
hinders construction; moderate volume on thawing. permeability.
high susceptibility to change; low to medium
frost hazard; drainage compressibility.
necded.
Plastic clayey soil; poor Plastic clayey soil; poor High water table; Severe: High water Low.
bearing capacity; bearing capacity; high clayey; poor sta- table; very slow
medium to high frost compressibility; high bility on thawing. permeability.
action; very plastic water table; low shear
and slippery when wet; strength.
drainage necded.
High water table; fair to | High water table; fair to | High water table; Severe: High water High_______ Low.
good hearing capacity poor bearing capacity clayey substratum; table; very slow
to & depth of 28 inches; below a depth of 28 poor stability on permeability in elayey
high volume change inches; high volume thawing, substratum.
and compressihility change and compres-
below a depth of 28 sibility.
inches.
Sandy soils; fair to good | High water table; fair to | High water table; Severe:  High water High_______ Low.
bearing capacity; good bearing capacity; wetness hinders table; very rapid
loses stability and low volume change; operations, permeability.
flows when wet; low compressibility;
high water table. tends to flow if not
confined.
Fine sand; fair bearing Fair bearing capacity; Sandy; moisture Slight: Possible Low__.____ Low.
capacity; extremely low volume change; content generally pollution of ground
susceptible to soil low compressibility; is low. water by effluent.
blowing if cover is extremely susceptible
removed. to soil blowing.
Loosc sand hinders Good to fair bearing Moisture content Slight: Possible Low.
hauling operations; capacity; low volume generally is low; pollution of ground
good to fair bearing change; low compres- good stability on water by effluent;
capacity; subject to sibility; subject to thawing. slopes of more than
soil blowing. soil blowing,. 10 percent hinder
installation and
opceration of filter
fields.
Plastie clayey soil; poor Plastic clayey soil; poor Moisture content high | Severe: Seasonal high Low.
bearing capacity; bearing capacity; high in many places and water table; very slow
medium to high frost volume change; high hinders operations permeability; clayey
action; very plastic compressibility; and prevents good material.
and slippery when wet; seasonal high water compaction; poor
drainage nceded. table. stability on thawing.
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TaBLE 6.—Engineering

Soil series and
map symbol

Suitability as source of—

Topsoil 1 Sand Gravel Road fill Impermeable
material

Saugatuek: Sco__.________ Very poor: Fair: Poorly Not suitable: Fair to good: Very Not suitable:
Sandy; graded, medium Dominantly low compres- Very rapid
droughty. sand; cemented sand. sibility; low permeability

layer makes volume change; when disturbed.
excavating good to fair
difficult in bearing capacity;
places. periodie high
water table.

Sims: SN e Good to fair: Not suitable._____ Not suitable_ ___| Poor to fair; Mec- Good: Slow
High water dium compressi- permeability;
table; high bility; modcrate high water
content of volume change; table.
organic matter. poor workahility

when wet; fair to
poor bearing
capacity; medium
to high frost
action.

Tawas: Tavcccoooococaaoo Poor when used Fair: High Not suitable__._| Not suitable: Organic | Not suitable:
alone, oxidizes water table; material; unstable. Organic mate-
readily, crod- difficult to rial; unstable.
ible; fair to excavate;
good if mixed organic
with mineral material must
material. be removed.

Ubly: UIA, UIB, UIC__._.. Poor: Low con- Not suitable_._._ Not suitable: Fair to good in the up- | Fair to a depth of
tent of organic Dominantly per 30 inches, low to 30 inches, good
matter. sandy loam or moderate volume below.

finer textured. change, fair to good
bearing capacity;
fair to poor below a
depth of 30 inches,
moderate volume
change.
Wainola: WD .. ___ Poor to very poor: | Poor to a depth of | Not suitable____| Fair to good: Low Fair to not suit-
(For interpretations of Sandy; 30 inches, some volume change; fair able: Rapid
Deford soil in this droughty. fines; fair below to good bearing permeability.
unit, refer to the De- a depth of 30 capacity.
ford series in this inches, poorly
table.) graded sand and
fine sand.

Wheatley: Wheo ..o Fair: Sandy; Good: Poorly Good to fair: Fair to good: Very Not suitable:
droughty; diffi- graded sand and Poorly graded low compressibility; Rapid to very
cult to excavate. gravel; high sand and low volume change; rapid perme-

water table. gravel; gravel- fair workability; fair ability.
ly layers are to good bearing ca-
variable in pacity; high water
thickness. table.
Winterfield. - oo Very poor: Good: Layers of | Not suitable..__| Fair to good: Low Not suitable:
(Mapped only in asso- Sandy; fine material. volume change; good Sandy; rapid

ciation with Iivart
soils.)

droughty; sub-
ject to stream
overflow.

to fair bearing capac-
ity.

permeability.

1 Unless otherwise stated, only the surface layer was considered in rating the suitability of the soils as a source of topsoil.
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Soil features affecting—

Highway location

Foundations
for low buildings

Winter grading

Limitations
for septic tank
disposal fields

Corrosion potential
for conduits

Loosc sand hinders
hauling operations;
good to fair bearing
capacity; cemented
layer difficult to work;
drainage needed.

Plastic clayey soil; fair
to poor bearing
capacity; medium to
high frost action;
high water table;
drainage nceded.

Organic material must be
removed.

Cuts and fills needed in
many places; sub-
stratum has fair to
poor hearing capacity ;
subject to frost hazard.

Scasonal high watcer
table; fair to good
bearing capacity; low
volume change; loses
stability when wet.

Sandy soil that contains
some gravel; high water
table hinders construc-
tion in places; fair to
good bearing capacity.

Seasonal high water
table; subject to
stream overflow; fair to
good bearing capacity.

Periodic high water

table; cemented layers
difficult to excavate;
good to fair bearing
capacity; low volume
change.

High watcer table; fair

to poor bearing
capacity; moderate
volume change;
medium compres-
sibility.

Fair to poor bearing

capacity; subject to
ponding.

Fair to poor bearing

capacity; moderate
volume change; medium
shear strength and
compressibility.

Seasonal high water

table; fair to good
bearing capacity ; fair
to poor stability.

High water table; fair to

good bearing capacity;
low volume change;
very low compressibil-
ity; good shear
strength; flows when
wet.

Seagonal high water

table; fair to good
bearing capacity; low
volume change and
compressibility.

Wetness hinders oper-
ations in many
placcs.

High water table;
poor stability on
thawing; moisture
content too high in
many places for
good compaction.

High water table;
poor stability.

Medium to high mois-
ture content hinders
operations; poor sta-
bility on thawing.

Moisture content too
high in many places
for good compaction;
poor stability on
thawing.

High water table; wet-
ness hinders opera-
tions.

High moisture content
in places hinders
cxcavation.

Severe:

Severe:

Scvere:

Slight.:

Severe:

Severe:

Severe:

Scasonal high
water table; efluent
may seep into ground
water; onsite in-
vestigation needed;
ccmented layer must
be removed.

High water
table; moderately
slow permeability.

High water
table; subject to
ponding.

Moderately slow
permeability below a
depth of 18 to 42
inches; slopes of more
than 10 percent hinder
installation and opera-
tion of filier ficlds.

Scasonal high
water table; onsite in-
vestigation needed.

High water
table.

Seasonal high
water table; subject to
stream overflow; con-
tamination of shallow
water supplies possible.

Uncoated Concrete
steel

Low_______ High.
High_______ Low.
High_._____ Low.
Low________ Moderate.
Low_______._ Moderate.
High__.___._ Low.
Moderate.__| Low.

406-304—T72: 7
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TasLe 7.—Engineering

Soil scries and map symbols

Soil features affecting—

Agricultural drainage

Irrigation

Allendale: AIB, AP
(For interpretations of Pinconning and Pickford soils
in unit AP, refer to their respective serics in this
table.)

Au Gres: ArA, AsA, AU, AV, AW _____ . ______.____

(For interpretations of Kinross soils in units AU and

AV and of Roscommon soils in AW, refer to their
respective scries in this table.)

Belding: BeA, BeB . ...

Belding, clayey subsoil variant:

Bowers: BgB, Bl ool
(For interpretations of Tosco and Hettinger soils in
unit Bl, refer to their respeetive seriesin this table.)

Breekenridge:

Brevort: Bn, Booo oo

Brimley: BrB. oo ..

Bruce: Bs, BU. e

(For interpretations of Brimley and Burleigh soils

in unit BU, refer to their respective serics in this
table.)

Burleigh:

Carbondale:  Cao oo o

Cerese0:  Clmmm o oo e

Chelsea: CdB, CdC, CdD, CG, CHB, CHC.__.____.____

(TFor interpretations of Au Gres soil in unit CG and

of Rubicon soil in CHB and CHC, refer to their
respective series in this table.)

Cohoctah:  Co. ool oo

Croswell: CrB, CsB, CT, CU, CW__ ... oo ____.

(For interpretations of Au Gres soil in units CT, CU,

and CW, of XKinross soil in unit CU, and of

Roscommon soil in unit CW, refer to their re-
speetive serics in this table.)

Surface and subsurface drainage
needed; seasonal high water
table; very slowly permeable
clayey material below a depth of
18 to 42 inches.

Drainage needed; material flows
when wet; unstable if not con-
fined; readily overdrained.

Subsurface drainage needed; mod-
erately slow permeability below a
depth of 18 to 42 inches;
seasonal high water table.

Subsurface drainage needed; sea-
sonal high water table; very slow
permeability below a depth of 18
to 42 inches.

Generally needed; moderately slow
permeability; seasonal high water
table; wet depressions need
surface drainage.

Surface and subsurface drainage
needed; high water table; mod-
erately slow permeability below a
depth of 18 to 42 inches.

Drainage needed; moderatcly slow
permcability below a depth of 18
to 42 inches; high water table.

Drainage needed; high water table;
silt and very fine sand in the
substratum may flow into and
plug tile; ditchbanks unstable.

Drainage needed; high water table;
silt and fine sand in the sub-
stratum may flow into and plug
tile; ditchbanks unstable.

Drainage needed; high water table;
silt and very fine sand sub-
stratum make tiling questionable;
ditchbanks unstable.

Drainage needed; high water table;
organic material subsides if
overdrained.

Seasonal high water table; subject

to stream overflow.

Not needed. .- o _____.__

Drainage needed; high water table;
fine sandy loam in the sub-
stratum may flow into and plug
tile.

Not needed_ . . _______

Low available moisture capacity;
very rapid intake rate; very slow
permeability in clays.

Low available moisture capacity;
rapid intake rate; frequent
applications of water required
during dry periods.

Moderate available moisture
capacity; rapid intake rate.

High available moisture capacity;
modcrately rapid intakc rate.

High available moisture capacity;
moderate intake rate.

Moderate available moisture
content; rapid intake rate;
drainage needed.

Low available moisture capacity;
rapid intake rate; drainage
needed.

Moderately high available moisture
capacity and intake rate.

Moderately high available moisture
capacity; rapid intake rate;
drainage nceded.

Sandy; low available moisture
capacity; rapid intake rate;
drainage nceded.

Very high available moisture
capacily; rapid intake rate;
drainage needed.

High available moisture eapacity,
rapid intake rate; subject to
stream overtlow.

Low available moisture capacity;
very rapid intake rate; frequent
irrigation required; subject to
soil blowing.

High available moisture capacity;
rapid intake rate; drainage
needed.

Low available moisture capacity;
very rapid permeability; rapid
intake rate; frequent applications
of water required in dry periods.
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Soil features affecting—Continued

Terraces and diversions

Grrassed waterways

Farm ponds

Reservoir arca

IEmbankment

Not needed; sandy; slow
runoff.

Generally not needed; nearly
level to gently sloping; slow
runoff.

Not nceded; nearly level to
gently sloping; slow runoff.

Not needed; nearly level to
gently sloping; slow runoff.

Generally not nceded; nearly
level and gently sloping;
slow runoff.

Not needed; nearly level ; slow
runoff.

Not nceded; nearly level; slow
runoff.

Generally not nceded; gently
sloping; little runoff.

Terraces not needed; nearly
level; high water table;
diversions reduce overflow
of water from adjacent
areas.

Terraces not needed; nearly
level; high water table;
diversions reduce overflow
of water from adjacent
arecas.

Not needed; nearly level;
high water table.

Nearly level; terraces seldom
needed; diversions reduce
overflow of water from
adjacent soils.

Not nceded; sandy; slow
runoff; difficult to vegetate.

Terraces not needed, level,
high watcer table; diversions
reduce overflow of water
from adjacent arecas.

Not needed; gently sloping;
slow runoff.

Not needed; sandy ; slow
runoff.

Generally not needed; nearly
level to gently sloping; slow
runoff.

Not nceded; nearly level;
scasonal high water table;
can be used for disposal of
surface water.

No important limitations;
scasonal high water table;
can be used for disposal of
surface water.

No important limitations; can
be used for disposal of
surface water.

Not needed; can be used for
disposal of surface water.

Not needed; nearly level; high
water table; can be used for
disposal of surface water.

No important limitations;
seasonal high water table.

Generally not needed; high
water table; nearly level or
depressional.

Generally not nceded; wet;
sandy; necarly level or
depressional.

Noi needed; nearly level;
slow runoff.

Generally not needed; nearly
level; seasonal high water
table.

Generally not nceded; sandy;
slow runoff on gentle slopes;
steep slopes crode readily ;
difficult to vegetate.

Generally not needed; high
water table; nearly level or
depressional.

Not needed; gently sloping;
slow runoff.

Seasonal high water table;
rapid scepage in sandy part,
slow scepage in substratum.

Rapid permeability; rapid
seepagce; seal blanket
required.

Seasonal high water table; slow
scepage.

Slow seepage in claycy materials_

Slow seepage - oo

High water table; slow scepage;
suited to pit ponds.

High water table; rapid scepage
in sandy part, slow scepage
below; suited to pit ponds.

Medium to slow seepage; sides
of ponds unstable when wet.

High water table; medium
seepage; suited to pit ponds;
sides of ponds unstable
when wet.

High water table; sandy part
has rapid seepage; sub-
stratum has medium
seepage; suited to pit ponds.

Very poorly drained; high
water table; suited to pit
ponds; organic material
likely to float or cave in.

Seasonal high watcer table;
medium seepage.

Rapid seepage; too sandy and
porous to hold water unless
seal blanket is used.

High water table; medium
scepage; suited to pit ponds;
sides of ponds unstable
when wet.

Rapid seepage; scal blanket
required.

Sandy part has fair stability,
rapid scepage; substratum
has high volume change,
slow scepage.

Rapid scepage; subject to
piping.

Seasonal high water table; fair
to good stability and com-
paction; slow seepage in
substratum.

Seasonal high water table; fair
stability; high volume
change; fair to poor com-
paction; slow secpage.

Fair to good stability and com-
paction; slow scepage.

High water table; fair to good
stability and compaction;
slow scepage.

High water table; sandy part
has fair stability and rapid
seepage; substratum has
fair to good stahility, slow
scepage.

Subsoil has fair stability and
compaction, slow seepage;
substratum has poor stability,
medium seepage, subject to
piping.

High water table; subsoil has
fair to poor stability, slow
scepage; substratum has
poor stability, medium
seepage, subject to piping.

High water table; poor
stability; fair compaction;
medium seepage; subjeet to
piping.

High water table; poor
stability.

Seasonal high water table;
medium to slow seepage;
substratum subject to piping.

Rapid seepage; fair stability
and compaction; subject to
piping; lew volume change.

High water table; subsoil has
fair to poor stability, slow
seepage; substratum has poor
stability, medium secpage,
subject to piping.

Rapid seepage; good compaction;
subject to piping.
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TABLE 7.—Ingineering

Soil serics and map symbols

Soil features affecting—

Agricultural drainage

Trrigation

PDeford . o e
(Mapped only in association with Roscommon or
Wainola soil.)

Edwards: Edo_ .
Epoufette: Ep, ETo o i___.

(For interprctations of Tawas soil in unit ET,

refer to Tawas scries in this table.)

BEvart: Ev,
(For interpretations of Winterfield soil in unit EW,
refer to Winterfield series in this table.)
Gladwin: GhA, GIA, GE, GPB. o _____
(Tor interpretations of Epoufette soil in units GE
and GPB and of Croswell soil in unit GPB, refer
to their respective series in this table.)
Grayling: GrB, GSB, GSC, GU__ . ______
(For interpretations of Au Gres and Croswell soils
in unit GU, refer to their respective series in this
table.)
Hettinger: Hg, HB._ o
(For interpretations of Brevort and Burleigh soils
in unit HB, refer to their respective scries in this
table.)

Houghton: Huo o _

Ingalls: JeA e

Tosco: IdA, {oA, loB, 1A IB, I, IK, IM___._____._____
(For interpretations of Au Gres soil in unit 1A, of
Brevort soil in B, I, K, and IM, of Ingalls soil

in 1A and I, of Kawkawlin soil in 1K, and of

Menominee soil in [ M, refer to their respective
scries in this table.)

Kawkawlin: KaA, KaBoo oo oo
Kinross:  Kro oo __
Lacota:  La oo __
Linwood: Lmo_ .-
Londo: LoA, LoB_ oo e
Loxley: Lroo oo e
Lupton:  Lu_ .

Drainage needed; high water table;
fine sand flows readily when wet.

Drainage needed; high water table___

Subsurface drainage needed;
moderately rapid to very rapid
permeability; sandy material
flows.

Drainage needed; high water table;
very sandy material; ditchbanks
unstable.

Subsurface drainage needed ; mod-
crately rapid to very rapid perme-
ability; sandy material flows when
wet.

Notneeded oo oo ____

Subsurface and surface drainage
needed; high water table; mod-
crately slow permeability.

Drainage nceded; high water table;
organic matcrial subsides if over-
drained.

Generally needed; scasonal high
water table; silt and very fine
sand flows; ditchbanks unstable.

Drainage nceded; moderately slow
permeability below a depth of 18
to 42 inches.

Drainage needed; moderately slow
permeability; scasonal high water
table; wet depressions need sur-
face drainage.

Extremely acid; wet; presently not
used for farming.

Drainage needed; high water table;
rapid permeability below the
water table; sandy matcrial may
flow into and plug tile.

Drainage necded; organic material
subsides if overdrained.

Drainage needed; seasonal high
water table; moderately slow
permeahility.

High water table; extremely acid;
low fertility.

Drainage nceded; high water
table; organic material subsides
if overdrained; controlled
drainage required.

| Very high available moisture capac-

Low available moisture capacity;
rapid intake rate; drainage
needed.

Very high available moisture
capacity; very rapid intake rate.

Moderate available moisture
capacity; rapid intake rate;
drainage needed.

Low available moisture capacity;
rapid intake rate; drainage needed.

Modecrate available moisture capac-
ity; very rapid intake rate; drain-
age needed.

Very low available moisture capac-
ity; very rapid intakce rate; fre-
quent irrigation required; subject
to soil blowing.

High available moisturc capacity;
moderate intake rate; drainage
nceded.

Very high available moisture capac-

Ly hig it %
ity; very rapid intake rate; drain-
age needed.

Low availablc moisturce capacity;
very rapid intake rate.

Low available moisture capacity;
rapid intake rate.

High available moisture capacity;
modcrate water intake rate.

Very low available moisture capac-
ity; rapid intake rate; drainage
needed.

High available moisture capacity
and intake rate; drainage nceded.

Very high available moisture capac-
ity; very rapid intake rate.

High available moisture capacity;
modcrate intake rate.

Very high available moisture capac-
ity; very rapid intake rate.

ity; very rapid intake rate;
drainage needed.




GLADWIN COUNTY, MICHIGAN

mierprelations for farm uses—Continued

99

Soil features affecting—Continued

Terraces and diversions

Grassed waterways

Farm ponds

Reservoir arca

Embankment

Generally not nceded; nearly
level; poorly drained; high
water table.

Not nceded; nearly level; slow
runoff.

Not needed; nearly level;
slow runoff.

Terraces notl needed; wet;
sandy ; nhearly level.

Not needed; nearly level to
gently sloping; sfow runoff.

Not needed nor applicable;
sandy; slow runoff; difficult
to vegetate; slopes too steep
in places.

Not needed; nearly level; wet

Noi needed; nearly level;
slow runoff.

Generally not needed; sandy;
gentbly sloping; little runoff,

Not needed; nearly level to
gently sloping; slow runoff.

Generally not needed; nearly
level and gently sloping;
slow runoff.

Terraces not needed; nearly
level; high water table.

Not needed; nearly level

Not necded; nearly level
slow runoff.

H

Generally not needed; nearly
level; somewhat poorly
drained.

Not needed; nearly level; high
water table.

Not needed; nearly lovel;
slow runoff.

406-304—72 8

Generally not nceded; nearly
level; high water table.

Not nceded; nearly level; high
water table.

Not needed; nearly level;
high water table.

Generally notl needed; wet;
sandy; nearly level.

Not needed; nearly level to
gently sloping; slow runoff.

Generally not nceded; sandy;
slow runoff; difficult to
vegetate.

Can be used for disposal of
surface water.

Not needed; nearly level; high
water table.

Generally not needed; gently
sloping; little runoff.

Not needed; normally can be
used for disposal of surface
water.

No important limitations; can
be used for disposal of sur-
face water.

Gencerally not needed; wet;
sandy; nearly level.

Can be used for disposal of
surface water.

Not needed; nearly level;
high water table.

Not needed because of topog-
raphy; can be used for dis-
posal of surface water.

Not needed; nearly level; slow
runoff.

Not needed; nearly level; high
water table.

High water table; medium to
rapid secpage; suited to pit
ponds; banks unstable when
wet.

Very poorly drained; high
water table; organic
material unstable.

High water {able; rapid
scepage; suited Lo pit ponds.

High water table; rapid seep-
age; suited to pit ponds;
subjcet to overflow.

Too porous to hold water; seal
blanket required.

Rapid seepage; too sandy and
porous to hold water unless
scal blanket is uscd.

High water table; slow scepage;
suited to dug ponds.

Very poorly drained; high
water table; suited to pit
ponds; organic material
likely to float.

Rapid scepage; sides of ponds
unstable when wet.

Seasonal high water table;
rapid scepage in sandy part;
slow scepage in substratum.

Slow seepage oo oo

High water table; fair to good
bearing capacity; low volume
change and compressibility;
tends to flow when wet.

High water table; suited to pit
ponds; rapid scepage in sub-
stratum.

Very poor drainage; high water
table; organic material in
upper part unstable, clay
loam below.

Medium to slow seepage; sea-
sonal high water table.

Very poor drainage; high water
table; suited to pit ponds;
organic material likely to
float.

Very poorly drained; high water
table; suited to pit ponds;
organic material likely to
float.

High water table; poor
stability; fair compaction;
medium to rapid secpage;
subjcet to piping.

High water table; poor
stability and compaction.

High water table; fair stability;
fair to good compaction;
medium to rapid scepage;
subject to piping.

High water table; fair stability
and compaction; rapid scep-
age; subject to piping.

Fair stability; fair to good com-
paction; medium to rapid
seepage.

Rapid seepage; fair stability and
compaction; subjcct to piping;
low volume change.

High water table; fair to good
stability and compaction; slow
seepage.

High water table; poor stability.

Poor stability; fair compaction;
medium seepage; subject to
piping.

Sandy part has fair stability;
rapid scepage; substratum
hag fair to good stability;
slow secpage.

Fair to good stability and com-
paction; slow scepage.

High water table; rapid scepage;
suited to pit ponds; acid;
difficult to vegetate.

High water table; upper 18 to
42 inches has fair to good
stability and slow scepage;
material below has fair sta-
bility, rapid scepage, and
piping hazard.

High water table; organic ma-
terial unstable; underlying
material has fair to poor
stability.

Fairly stable; can be used for
impervious core; good com-
paction; slow seepage.

High water table; organic ma-
terial unstable; extremely
acid; sand substratum.

High water table: organic
material unstable.
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TaBLE 7.—Lngineering

Soil features

affeceting—

Soil serics and map symbols

Agricultural drainage

Trrigation

Maneclona: MaA, MaB, MaC, MaE, McA, McB

Manistee:  MdAB_ oo ________.

Markey: Meo oo e

Menominee: MnA, MnB, MnD, MrA, MrB

Montealm: MtA, MtB, MtC, MtE

Munuscong:

Nester: NbB, NeA, NeB, NeC, NeC2, NeD, NeD2,
NeE, Nek2.

Ocqucoc:

Ogemaw:

Ontonagon: OnA, OnB. . ___.

Otisco: OtAL e

Parkhill: Pa

Pickford: Pc¢, Pm

Pinconning: Ps_ e ___.

Roscommon: Re, RB, RD, RT.. . ___________.
(For interpretations of Brevort soil in unit RB, of
Deford soil in RD, and of Tawas soil in RB and

RT, refer to their respective series in this table.)
Rousseau: RoC. ool

Not needed. .- ________________

Not needed; in places random tile
needed for draining small wet
Spots.

Sand likely to flow into and plug
tile; poor stability of ditchbanks.

Not needed; in places random tile
needed for draining small wet
spots.

Notneeded_ - . _____________

Surface and subsurface drainage
needed; slowly permeable ma-
terial below a depth of 18 to 42
inches.

Not needed; in places random tile
neceded for draining small wet,
spots.

Not needed .- oo _______.__.

Seasonal high water table needs
drainage; infertile.

In places random tile needed for
draining small wet arcas; very
slow permeability.

Gencerally nceded; seasonal high
water table; rapid permeability;
sandy substratum; speeial bind-
ing required for tile.

Moderate permeability ; high water
table if adequate outlets are avail-
able; subsurface drainage is
satisfactory; soil beceomes hard
during dry periods.

Surface and subsurface drainage
necded; high water table; very
slow permeability.

Surface and subsurface drainage
necded; very slowly permeable
substratum; high water table.

Drainage needed; high water table;
very sandy material makes use of
tile drains questionable; diteh-
banks unstable.

Notneeded.- - oo __.__.

Moderate available moisturc capac-
ity; very rapid intake rate; subject
to soil blowing.

Low available moisture capacity;
very rapid intake rate.

Very high available moisture capae-
ity; very rapid water intake rate.

Low available moisture capacity;
very rapid intake rate; sloping
soils crode readily.

Moderate available moisture capace-
ity; very rapid intake rate; fre-
quentapplications of water needed
in dry periods; subject to soil
blowing.

Moderate available moisture eapac-
ity; moderately rapid intake
rate; drainage nceded.

[High available moisture capacity;
modcrate intake rate; sloping to
steep soils subject to rapid runoff
and erosion.

Low available moisture ecapacity;
very rapid intake rate.

Low available moisture capacity;
very rapid intake rate; ecmented
layer restricts water movement.,

Moderately high available moisture
capacity; moderate to slow in-
take rate.

Low available moisture capacity;
rapid intake rate.

High available moisture eapacity
and moderate intake rate; requires
infrequent application of watcr.

Moderately high available moisture
capacity; moderate to slow in-
take rate; drainage neceded.

Low available moisture capacity;
rapid intake rate.

Very low available moisture ca-
pacity; rapid intake rate; drain-
age needed.

Sandy; low available moisture
capacity; very rapid intake ratc;
frequent irrigation nceded; sub-
ject to soil blowing.
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Soil features affecting—Continued

Terraces and diversions

Grassed waterways

Farm ponds

Reservoir arca

Embankment

Lrodible; slopes more than
12 percent in places.

No important limitations;
slopes short or irregular in
places.

Not needed; level; very slow
runoff.

Sandy part is highly crodible;
construction difficult on
slopes.

Not needed or not suitable;
sandy; slow runoff; difficult
to vegetate; slopes too
steep in places.

Not needed; nearly level;
slow runoff.

No important limitations; in
places slopes exceed 12
pereent.

Not nceded; nearly level;

difficult to vegetate.

Not needed; nearly level;
stow runoff.

Dense clay material; diflicult
to construet and vegetate.
Generally not needed; sandy;

gently sloping; little runoff.

Not, needed; nearly level o oo

Not nceded; nearly level;
wet; slow runoff.

Not nceded; nearly level;
slow runoff.

Terraces not needed; nearly
level; high water table.

Not needed nor applicable;
sandy; slow runoff; difficult
to vegetate.

Sandy; slow to medium runoff;
difficult to vegetate.

Sandy; crodible; difficult to
vegetate.

Not needed__ . ___________

Lrodes readily; difficult to
vegetate.

Generally not nceded; sandy;
slow runoff on gentle slopes;
steep slopes erode readily;
difficult to vegetate.

Not nceded; nearly level; can
be used for disposal of
surface water,

Sloping and stecp arcas subject,
to rapid runoff and crosion;
clayey layers helow surface
layer difficult to vegetate.

Sandy; difficult to vegetate_____

Not, needed; nearly level - o ____

Dense clay material; difficult
to construct and vegetate;
rapid runoff on slopes.

Generally not nceded; sandy
soil; gently sloping; slow
runoff.

Not needed beeause of topog-
raphy; can be used for
disposal of surface water.

Can be used to improve surface
drainage; clayey material
and high water table hinder
construction.

Not needed; nearly level;
slow runoff.

Generally not needed; wet;
sandy; nearly level,

wenerally not needed; sandy;
slow runoff on gentle slopes;
steep slopes crode readily;
difficult to vegetate.

Too porous to hold water; seal
blanket required.

Very slow scepage rate below a
depth of 18 to 42 inches;
rapid above.

High water table; normally
suited to shallow dug ponds;
organic material likely to
float.

Rapid secpage to a depth of 27
inches, slow below.

Rapid seepage; too sandy and
porous to hold water unless
seal blanket is used.

High water table; slow seep-
age; suited to pit ponds.

Slow seepage oo oo _________

Rapid secpage; scal blanket
generally required; sides of
ponds unstable if substratum
is exposed.

Sandy upper part too porous
te hold water; impervious
material below suitable for
dug ponds.

Slow scepage; clayey material__ -

Rapid scepage; scal blanket
required.

Slow seepage; high water table;
suitable for dug ponds.

High water table; slow seepage;
suited to pit ponds.

High water table; rapid scepage
in sandy part, slow sccpage
in substratum; suitable for
pit ponds.

High water table; rapid scep-
age; suited to pit ponds.

Rapid seepage; seal blanket
generally required; unstable
if ground cover is removed.

Fair stability; fair to good com-
paction; medium to rapid
scepage.

Fairly stable; rapid seepage to
a depth between 18 and 42
inches, very slow secpage
above.

High water table; organic ma-
terial unstable; rapid
permeability.

Fair stability; rapid seepage to
a depth of 27 inches, slow
secpage below.

Rapid to medium scepage; fair
stability and compaction;
subject to piping; low volume
change on wetting or drying.

High water table; fair stability
in upper 18 to 42 inches,
medium seepage; substratum
has fair stability, high vol-
ume change; slow seepage.

Fair stability and compaction;
slow secpage; can be used for
impervious core in places.

Fair to poor stability; medium
scepage; fair to poor com-
paction; subject to piping.

Rapid seepage in sandy upper
part; difficult to vegetate;
slow scepage in lower part,
fair to good stability.

Fairly stable; slow seepage;
fair to poor compaction;
high volume change.

Fair stability; fair to good
compaction; medium to slow
scepage; subjeet to piping.

Fairly stable; ean be used for
y H
impervious core; good com-
paction; slow seepage.

High water table; fair stability;
poor compaction; slow scep-
age; high volume change.

High water table; sandy part
has fair stability and rapid
seepage; substratum has high
volume change, slow seepage.

High water table; fair stabili-
ty and compaction; rapid
scepage; subject to piping.

Fair to poor stability; rapid
scepage; fair compaction;
subject to excessive piping.
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TaBLe 7.—Engineering

Soil featurcs affecting—

Soil scrics and map symbols

Agricultural drainage

Trrigation
f=]

Rubicon: RsB, RsC, RskE, RtB, RUB, RVB, RWB.__
(For interpretations of Croswell soil in unit RUB, of
Menomince soil in RVB, and of Ocqueoc and Ingalls
soils in RWB, refer Lo their respective serics in this
table.)
Rudyard: RyA, RyB__ ...

Saugatuck: Sco .-

SIMS: SN o e

Tawas:  Tao o e

Ubly: UIA, UIB, UIC. ...

Wainola: WD_________________________________
(For interpretations of Deford soil in this unit, refer
to Deford series in this table.)

Wheatley: Wh_ oo

Winterfield. . . e
(Mapped only in association with Evart soil.)

Notneeded_______________________

Seasonal high water table; very slow
permeability; surface and subsur-
face drainage nceded.

Scasonal high water table; sandy
material flows when wet; ditch-
banks unstable.

Surface and subsurface drainage
nceded; moderately slow perme-
ability; water likely to be ponded
in depressions.

Sand likely to flow into and plug tile
lines; ditchbanks unstable.

Not neceded; in places random tile
needed for draining small wet spots.

Generally nceded; scasonal  high
water table; tiling questionable
because of fine sand substratum;
ditchbanks unstable.

Drainage nceded; high water table;
very sandy material makes tiling
questionable; ditchbanks unstable.

Generally not suited to crops because
of flooding hazard and sandy ma-
terial.

Very low available moisture capacity;
very rapid intake rate; subject to
soil blowing; frequent irrigation
needed; low fertility.

Moderately high available moisture
capacity; moderate to slow intake
rate; very slow permeability.

Very low available moisture capacity;
rapid intake rate; frequent irriga-
tion necded; low fertility.

High available moisture capacity;
moderate intake rate; drainage
needed.

Very high available moisture capac-
ily; very rapid intake rate.

Moderate available moisture capac-
ity; rapid intake rate.

TLow available moisture capacity;
very rapid intake rate; frequent
applications of water required.

Very low available moisture eapacity;
rapid intake rate; drainage needed.

Low available moisture capacity;
very rapid intake rate; subjeet to
stream overflow.
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Soil features affecting—Continued

Terraces and diversions

Grassed waterways

Farm ponds

Reservoir arca

Embankment

Not needed nor applicable;
slow runoff; difficult to vege-

tate; slopes too steep in
places.
Not needed; seasonal high

water table; clayey ma-
terial; difficult to vegetate.

Not nceded; nearly level;
slow runoff.
Not needed; nearly level ; wet

Not needed; nearly level; slow
runoff.

No important limitations;
slopes are short and irregular.

Not needed; sandy soil;
gently sloping; slow runofT.

Terraces not needed; nearly
level; high water table.

Not nceded; nearly level; slow
runoff.

Generally not needed; slow run-
off; difficult to vegetate; steep
slopces erode readily.

Cuts expose clayey material;
difficult to vegetate.

Not needed; nearly level; slow
runoff.

Can be used for disposal of sur-
face water.

Not needed._

No important limitations;
sloping areas arc crodible.

Not needed; sandy; gently
sloping; slow runoff.

Generally not needed; wet;
sandy; nearly level or de-
pressional.

Not needed; nearly level; slow
runoff.

Rapid scepage; too sandy and
porous to hold water unless
seal blanket is used.

Slow seepage. .- ____._____

Material too porous to hold
water; seal blanket required.

High water table; slow seepage;
suited to pit ponds.

Very poorly drained; high
water table; normally suited
to dug ponds; organic ma-
terial likely to float.

Medium to rapid seepage to a
depth of 18 to 42 inches;
slow below.

Rapid seepage; sides of ponds
unstable when wet.

High watcr table; rapid seep-
age; suited to pit ponds.

Subjeet to stream overflow;
rapid seepage.

Rapid secpage; fair stability and
compaction; subject to piping;
low volume change; subject to
soil blowing.

Seasonal high water table; fair
stability; high volume change;.
fair to poor compaction; slow
seepage.

Secasonal high water table; fair
stability and compaction;
rapid seepage; subjeet to piping

High water table; fair to good
stability and compaction;
slow seepage.

High water table; organic ma-
terial unstable; rapid perme-
ability in sandy part.

Upper part has fair stability,
medium seepage, and good
compaction; substratum
has fair to good compaction
and slow seepage.

Poor stability; fair compaction;
medium seepage; subject to
piping.

High water table; fair stability
and compaction; rapid scep-
age; subject to piping.

Seasonal high water table; fair
stability; fair to good com-
paction; medium seepage;
subject to piping.
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winter grading. Also given in table G are hmitations for
septic tank disposal fields and ratings for the corrosive
potential for conduits.

The ratings for suitability as a source of topsoil were
based largely on texture and content of organic matter.
Topsoil is material, preferably material rich in organic
matter, that is used to topdress back slopes, emban I\ments,
tawns, gardens, and the like. Unless otherwise indicated,
only the surface layer was considered in making these
ratings.

l\df}lllﬂs of suitability of the soil as a source of sancl
and om\el apply only to nmtelml within a depth of 5
feet. Some soils that are rated “not suited” in table 6
may have sand and gravel at a depth of more than 5 feet.
In some of the soils, sand and gravel is at a depth of less
than 5 feet and extends to a depth greater than 5 feet.
Where suitability is questionable, the availability of the
sand and gravel can be determined by digging test pits.

lwtmgs of the suitability of the soil as a source of
road fill are based on performance of soil material used
as borrow for subgrade. Both the subsoil and substratim
are rated if they have contrasting characteristics. The
most suitable material is sand; the least suitable is clay.

In table 6 the ratings of suitability of the soils as a
source of impermeable material ave based on the perme-
ability of the soil material when compacted. Permeability
affeets uses of soil material as linings for reservoirs and
sewage lagoons and as fill for embankments.

Also listed in table 6 are soil features aflecting locations
for highways. The soil features considered were those
that affect the overall performance of the soil, such as a
high water table or steep slopes. The entire soil profile,
undisturbed and without artificial drainage, was evalu-
ated. Seepy areas and small wet spots are common in
most areas of the Ontonagon, Nester, and Ubly soils,
even though these soils are dominantly well dramed or
moderately well drained. ITn many of these areas, random
tile lines are needed to provide drainage. Good materials
for road subbase are well distributed throughout the
county in the sandy and nld\@]]y soils. Additional infor-
mation can be obtained from the State Highway Depart-
ment, of Michigan, which has rated the major soil series
n the State for their suitability for highway construc-
tion. This information is in the “Field Manual of Soil
Engineering” (3).

Of spemd] concern to engineers involved with highway
locations are the silty soils of the county, p(ntwuhﬂv
the Bowers and Brimley soils. These soils consist of
stratified silt and very fine sand that is soft and very
unstable and has low bearing capacity and is highly
susceptible to frost action.

The soils are also rated in table 6 as to their suitability
for foundations for buildings that are no move than three
stories high. The smtabﬂnty of the soils as a bhase for
low bm]dmns depends mainly on characteristics of the
substratum, “Which generally provides the base for foun-
dations. Ratings ave therefore for the substratum. Impor-
tant factors considered in determining the suitability of
the soils as foundations for low buildings are suscepti-
bility to frost heaving, bearing capacity, and shrink-swell
potential. Engineers md othels should not apply specific
values to the estimates given for bearing capacity of soils.
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The poor bearing capacity of the Briniley and Ontona-
gon soils is likely to result in cracks in basement walls
and settling of foundations, particularly in buildings of
more than one story. Frost heaving is a relatively high
hazard on the somewhat ])001]y “drained and pooﬂy
drained, finer textured soils, such as the IKawkawlin,
Londo, Pickfor d, and Sims. Paved sidewalks, driveways,
and garage or carport floors on these soils are likely to
be d(lm(med by frost heaving unless a foot or more of
conrse-textured material is placed below the paving. Soils
that have a high shrink-swell potential are severely
limited for foundations and structures.

Among the soil features that affect winter grading are
those tlmt, in winter, affect the crossing of arveas of soil
and the handling of soil material with ordinary construe-
tion equipment. lmpmtant factors considered are texture
of the soil material, natural content of water, and depth
to water table.

Limitations of the soils for use as disposal fields for
septic tanks and soil features that affect their use for
this purpose are also shown in table 6. Some of the

limiting factors are permeability, depth to water table,
flooding hazard, and relief. Solls that have somewhat

poor or poor dmlmwe, a seasonal high water table, or
slow or very slow permeability are poor sites. A sewage
disposal system does not function properly in such soils.
A percolation rate of 60 minutes per inch or less 1s
required for a septic tank disposal field. This is equiva-
lent to & permeability rate of 1 inch per hour. Per meabil-
ity rates for the soils in Gladwin County are given in
table 5.

The soils are also rated in table 6 according to the
degree that they encourage the corrosion of condnits Taid
in them. Ratings are given for uncoated steel conduits
and concrete conduits. The texture and natural drainage
of a soil affect this potential through their influence on
aeration, content of water, and movement of water. The
pH of the soil also may be important.

Table 7 lists features that affect the use of the soils for
agricultural drainage, irrigation, terraces and diversions,
ﬂmssed waterways, and farm ponds.

Listed under agricultural drainage ave features that
affect the installation and pe1f01mﬂnce of surface and
subsurface drainage systems. Such featuves ave texture,
permeability, 1ehef restricting layers, and depth to
water table.

Artificial drainage is needed in areas that have been
cleared for farmland. M: any wet, areas in the connty that
are used for pasture would be suited to crops if ade-
quately drained and managed. Less than one-third of
the total acreage of the Kawkawlin, Breckenridge,
Bowers, Bruce, and Sims soils is used for cropland. Tile
drains are suitable for draining these soils, but adequate
outlets are Iacking in many areas. In many places drain-
age ditches can be installed, however, as outlets for tile.
',I,he Pickford soils are s]m\ly to very slowly permeable.
In these soils closer spacing of tile is needed for adequate
drainage than on more permeable soils.

Few of the organic soils in the county are drained and
used for farming. Drainage of organic soils is best
accomplished in two plnses Iirst, outlet ditches should
be dug to lower the water table to a depth of about 3 feet.
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Then, after o year or two, tile drains can be installed.
The time between digging the ditches and installing the
tile drains is needed to allow initial subsidence without
interfering with the grade in the tile lines.

The major i‘ethu]es affecting suitability of the soils
for irrigation are water ho]dmtr capacity and rate of
water intake. Also important are relief, depth to the
water table, and depth to soil material that restricts
growth of voots. Little lrvigation is now done in the
county, though many of the soils are suitable for irviga-
tion. If irrigated, the large acreage of sandy soils in the
county would be suitable for many crops, including many
specialty crops that are suited to the climate but presenﬂy
are not grown. In many aveas water for irrigation can be
obtained from shallow wells or lakes.

Important features that affect the layout and construe-
tion of terraces and diversions are velief, texture of the
soil material, and depth to material that restricts growth
of roots. All' of the sloping soils on uplands in the (,ounlv
have properties that are suitable for the construction of
terraces and diversions, In some places, however, the
slopes are too irvegular for terraces. On the Ontonagon
and the Nester soils, cuts into the lower part of the sub-
soil expose material that is low in productivity and diffi-
cult to till.

The snccess of grassed waterways depends on soil fea-
tures that aflect the constrnction and maintenance of the
waterways and the growth of plants in them. Important
features ave fertility, water-holding capacity, and sus-
ceptibility to erosion. Establishing a good, dense sod that
is resistant to erosion is mneeded for well-constructed
waterways, and this is fairly easy on most soils in the
county. The Tack of high-intensity rainfalls of the kind
common in states to the south and west also helps to make
these soils suitable for construction of waterways.

Iistablishing grassed waterways on the limy glacial till
of the Nester and Ontonagon soils is possible, even
thongh these soils have poor soil structure and are low
in organic matter. On these soils liberal applications of
manure ave needed for establishing seedlings.

The seepage rate of undisturbed soil material is the
most important feature affecting the reservoir area of
a farm pond. Features affecting embankments are com-
paction properties, stability, permeability, seepage, and
the piping hazard. Because of the slow seepage rate, the
soils that formed in sandy clay Toam, clay loam, and silty
clay to clay are favorable for conshuctlon of farm ponds.
The soils that formed in sandy loam materials have a
rapid seepage rate, and this rvesults in wide fluctuations
in the water level. Successful ponds can be constructed
on these soils, however, by caveful selection of materials
from the subsoil for use in blanketing the reservoir area
and by compacting the material. The soils that formed
in gand and loamy sand have an excessive seepage rate
and are not suitable sites for ponds. Springs in many
low areas in the county provide a good flow of water.
Good ponds can be construected in these areas, even though
the seepage rate is rapid. Caveful study of the areas is
needed before constructing the ponds.

Residential rtant to
development, as sites for residences already have heen
discussed, such as suitability of the soils for domestic
sewage disposal systems. Further information that needs
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to be considered is discussed in the paragraphs that
follow.

Important factors to consider in using the soils for
residential development are soil drainage, permeability,
and stability and the frequency of ﬂOOdln(’ Soils that
are somewhat poorly drained or poorly drfuned that have
a seasonal high water table, or that have slow or very
slow pe1mef1b1hty are poor construction sites for residen-
tial use.

On wet and slowly permeable soils, basements are
difficult to keep dry. The best soils in the county for resi-
dential uses are the well-drained soils that formed in
sandy loam and loamy sand material. The most favorable
soils are those of the Mancelona, Montcalm, and Rousseau
series. The very sandy, well- drained Grayling and Rubi-
con soils also are suited except for chouolltmess On these
soils good lawns and shrubs can be established and main-
tained if they arve watered regularly. Blanketing the
areas with a loamy topsoil makes them less dr ounht\'

The alluvial soils in the connty on the flood phms of
streams are severely limited for use as residential develop-
ments because of the hazard of flooding.

Formation and Classification of Soils

This section first discusses the five major factors of
soil formation and the four important processes that ave
involved in the differentiation of soil horizons in terms
of their effect on the soils of Gladwin County. Then the
current system of classifying soils is explained briefly.
More information about the soils, as well as a profile
typical of each soil series, is given in the section “Descrip-
tions of the Soils.”

Factors of Soil Formation

Soil is the product of the interaction of the five major
factors of soil formation. These factors arve parent mate-
rial, climate, living organisms (especially vegetation),
relief, and time. The kind of soil at any place depends on
the influence of these factors.

Parent material s the unconsolidated mass from which
soil forms. It determines the limits of the chemical and
mineralogical composition of the soil. Much of the pavent
material in Gladwin County was deposited by glaciers
and consists of such mineral materials as grs %Ve] sand,

sand and gravel, loam, and clay. These materials were
deposited on ontwash plains, in valley drainageways, and
on till plains, moraines, and flood plains. Some of the
soils, however, formed m recent alluvium along the
streains, and the organic soils consist, of remains of phnf%
that accumulated under w ater in shallow lakes or swamps.

The climate of Gladwin County is cool and humid and
is presumably similar to the climate that existed at the
time the soils formed. Climate is faivly uniform through-
out the county, but its affect is modified in some areas by
runoff. Differences among the soils in the county therefore
ave not, because of the climate.

Among the living organisms that affect soils are green
plants, animals, insects, bacteria, and fungi. These orga-
nisms cause gains in the content of organic matter and
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nitrogen, gains or losses in the content of plant nutrients,
and changes in the structure and porosity of the soil.

Vegetation has had a greater effect on the formation of
soils In the county than other living organisms. Hard-
woods and conifers were dominant in the vegetation much
of the time while the soils were being formed.

Relief aflects formation of soils through its influence
on drainage, erosion, plants, and temperature of the
soils. The county has extremely variable relief, and the
surface features range from closed depressions to steep
hills. In some places the local differences in elevation are
as much as 150 to 200 feet. In others there are large,
nearly level plains that have slopes of less than 2 percent.
Many small areas of level soils are interspersed through-
out areas of undulating and hilly soils. The areas of level
soils receive runoft from the slopes. In depressions and
in some level areas, the water table is at or near the
surface, and the soils are somewhat poorly drained or
poorly drained. Examples of somewhat poorly drained
or poorly drained soils are those of the Sims, Kawlkawlin,
and Roscommon series.

Time, generally hundreds or thousands of years, is
required for formation of soils that have distinct hori-
zons, The differences in length of time that parent mate-
rials have been in place or that have been subjected to
the processes of soil formation are commonly reflected in
the degree of development of the soil profile.

The soils in Gladwin County range from young to old.
The young soils show very little profile development, but
the old soils have well-expressed soil horizons. Ceresco
soils are an example of young soils that lack a developed
profile. Toxcept for the darkening of their surface layer,
Ceresco soils retain most of the characteristics of their
parent material. Londo soils are an example of older
soils that have developed soil horizons.

Differentiation of Soil Horizons

Four main processes that are involved in the formation
of soil horizons are (1) accumulation of organic matter,
(2) leaching of ealcium carbonate and of other bases,
(3) reduction and transfer of iron, and (4) formation
and translocation of silicate clay minerals. In most soils
more than one of these processes have been active in the
formation of soil horizons.

In many soils organic matter accumulates in the upper
profile to form a dark-colored horizon of mineral soil
that is called the A1l horizon. The soils of Gladwin
County range from high to very low in their content of
organic matter.

Teaching of carbonates and other bases has occurred
in nearly all of the soils of the county. Soil scientists
generally agree that leaching of bases in soils usnally
precedes the translocation of silicate clay minerals. Most
soils in the county are moderately to strongly leached,
and the leaching has contributed to the formation of soil
horizons.

Reduction of iron compounds, a process called gleying,
is evident in the poorly drained and very poorly drained
soils of the county. Gray color in the subsoil horizons
indicates that iron compounds have been reduced and
moved by leaching. Some horizons contain reddish-brown
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mottles and concretions, which indicates that iron com-
pounds have been segregated and oxidized.

In some soils of the county, translocation of clay min-
erals has contributed to the formation of soil horizons.
The eluviated A2 horizon above the B horizon has platy
structure, is lower in content of clay, and generally is
lighter in color than the B hovizon. The B horizon in
many soils contains accumulated clay in the form of clay
films in pores and on the surfaces of peds. Soils that have
onc or more horizons in which clay has accummnlated
probably were leached of most of their carbonates and
soluble salts before the translocation of silicates took
place. Nester soils have in them translocated silicate clay
minerals that have accumulated in the I3 hovizon in the
form of clay films.

In some soils of the county, iron compounds and humus
have moved from the surface layer and accumulated in
the B horizon. Such a B horizon ranges from dark
reddish brown to yellowish hrown in color. The Roussean,
Rubicon, and Grayling soils are examples of soils in
which translocated iron compounds and humus have
accumulated.

Classification of Soils

Soils are classified so that we may more readily remem-
ber their significant characteristics. Classification enables
us to assemble knowledge about the soils, to see their
relationship to one another and to the whole environment,
and to develop principles that help us to understand their
behavior and their response to manipulation. First,
through classification, and then through use of soil maps,
we can apply our knowledge of soils to specific fields and
other tracts of land.

Thus, in classification, soils arc placed in narrow cate-
gories that are used in detailed soil surveys so that knowl-
edge about the soils can be organized and applied in
managing farms, fields, and woodland; in developing
rural areas; in engineering work; and in many other
ways. They are placed in broad classes to facilitate study
and comparison in large areas, such as countries and
continents.

Two systems of classifying soils have been used in the
United States in recent years. The older system was
adopted in 1938 (2) and later revised (6). The system
currently used was adopted for general use by the
National Cooperative Soil Survey in 1965. The current
system is under continual study (5, 8). Therefore, readers
interested in developments of the current system should
search the latest literature available. In table 8 the soil
series of Gladwin County are placed in some categories
of the current system.

The current system has six categories. Beginning with
the broadest these categories are order, suborder, great
group, subgroup, family, and series. In this system the
criteria used as a basis for classification are soil proper-
ties that are observable and measurable. The properties
are chosen, however, so that the soils of similar origin
are grouped together. The classes of the current system
ave briefly defined in the following paragraphs.

Orpers. Ten soil orders are recognized. They arve Enti-
sols, Vertisols, Inceptisols, Aridisols, Mollisols, Spodosols,
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Serics Family Subgroup Order
Allendale_ - __ . ___________________ Sandy over clayey, mixed, frigid_____________ Aqualfic Haplorthods.._________ Spodosols.
AuGres. .. Sandy, mixed, frigid.__________ . __________.. Entic Haplaquods__ . __________ Spodosols.
Belding_ . _ . _______________________ Coarsc-loamy, mixed, frigid_________________ Alfic Haplaguods______________ Spodosols.
Belding, clay subsoil variant 2_________ Coarse-loamy over clayey, mixed, frigid______ Alfic Haplaquods._____________ Spodosols.
Bowers. . _________ Fine, mixed. __.___________________________ Aquic IEutroboralfs_. .. ________ Alfisols.
Breckenridge. o _____.__.__. Coarsc-loamy, mixed, nonacid, frigid_________ Mollic Haplaquepts____________ Inceptisols.
Brevort. o . _______ Sandy over loamy, mixed, nonacid, frigid_____ Mollic Haplaquents__._________ [Entisols.
Brimley 8 _ L __. Fine-loamy, mixed, frigid__ . ________________ Alfic Haplaquods_ ... _.___. Spodosols.
Bruee_ .. _____ Fine-loamy, mixed, nonacid, frigid___________ Mollic Haplaquepts____________ Inceptisols.
Burleigh_ .. _____________ Sandy over loamy, mixed, nonacid, frigid_____ Mollic Haplaquents____________ Entisols.
Carbondale__________ . _______________ ) e e ) e Histosols.
Cereseo ®_ . ... Coarse-loamy, mixed, mesic_________________ Aquic Fluventic Hapludolls_ . ___ Mollisols.
Chelsea. ... _________ Mixed, mesic. - _____ Alfic Udipsamments_ __________ Entisols.
Cohoetah . __________ . ____._________ Coarse-loamy, mixed, noncalearcous, mesic.___| Fluventic Haplaquolls_ ________ Mollisols.
Croswell _____ . ___________________ Sandy, mixed, frigid_______________________ Entic Haplorthods_____________ Spodosols.
Deford . ____ L ______ Mixed, frigid. - . .. Mollic Psammaquents_ _____ ... Entisols.
Bdwards_ . ____ ) . ) o e __ Histosols.
Epoufette.. ... Sandy, mixed, frigid. ______________________ Mollic Haplaquents__._ ... __ Entisols.
Bvart 3. o _____. Sandy, mixed, frigid_.._____________________ Fluventic Haplaquolls..________ Mollisols.
Gladwin____________________________ Sandy, mixed, frigid_______________________ Alfic Haplaquods__.___________ Spodosols.
Grayling_ . _________ Mixed, frigid_ __ o _.__ Typic Udipsamments__________ Entisols.
Hettinger_ o __. Fine-loamy, mixed, nonacid, frigid___________ Mollic Haplaquepts____________ Inceptisols.
Houghton_____ . ______ ) e ) . Histosols.
Ingalls 3_ _ .- Sandy over loamy, mixed, frigid_____________ Entic Haplaquods_____________ Spodosols.
Toscoo ... ... Sandy over loamy, mixed, frigid_____________ Aqualfic Haplorthods. . ________ Spodosols.
Kawkawhin 2____ . _________________ Fine, mixed. . ____ . ____ . _______ Aquic Eutroboralfs_ _ __________ Alfisols.
Kinross________________________ Sandy, mixed, frigid. . ______________._______ Typic Haplaquods... ... ______ Spodosols.
Lacota_ __ . ______ . __.. Finc-loamy over sandy or sandy skeletal, | Mollic Haplaquepts.__________. Inceptisols.

mixed, nonacid, frigid.
Linwood .. __ .. ___. () o (Y el .. Histosols.
Londo 2 .. _____. Fine-loamy, mixed, mesic._.________________ Acric Glossaqualfs.____________ Alfisols.
Loxley, coarse substratum____________ () e o [ T Histosols.
Lupton_ o ______ () e o () oo .. THistosols.
Maneelona_ ... ____________________ Sandy, mixed, frigid. _________ .. __.___._._.__. Alfic Haplorthods_ ____________ Spodosols.
Manistee_ ... ___ ... Sandy over clayey, mixed, frigid_ . __________ Alfic Haplorthods_ . ... _.___ Spodosols.
Markey - . _________ ) e ) e ___ Histosols.
Menominee- - .. ____________________ Sandy over loamy, mixed, frigid_____________ Alfiec Haplorthods_____________ Spodosols.
Monteabm _ - ________________________ Sandy, mixed, frigid. .. ___________________. Alfic Haplorthods. ____________ Spodosols.
Munuseong__ - ______________________ Coarse-loamy over clayey, mixed, nonacid, | Mollic Haplaquepts__ __________ Ineeptisols.
frigid.

Nester .. ______. Fine, mixed____ __ _________________________ Typic Eutroboralfs_ ... ______ Alfisols.
Ocqueoe. .o ____ Sandy over loamy, mixed, frigid.____________ TIntic Haplorthods_..._________ Spodosols.
Ogemaw__________ ... _________ Sandy over loamy, mixed, frigid, ortstein_ ____ Aquic Haplorthods_ ___________ Spodosols.
Ontonagon____ .. __________________.__ Very fine, illitie. . ________________________ Typic Eutroboralfs_ ___________ Alfisols.
Otiseo® . o _______ Sandy, mixed, frigid_____________ - Entic Haplaquods_ ___.._______ Spodosols.
Parkhill_________ L ____ Fine-loamy, mixed, nonacid, mesie.._._._.____ Mollic Haplaquepts.___________ Inceptisols.
Pickford. . _________________________ Fine, mixed, nonacid, frigid.._______________ Acric Haplaquepts_.._ .. _______ Inceptisols.
Pinconning______________________.__ Sandy over clayey, mixed, nonacid, frigid _____ Mollic Haplaquents..__________ Entisols.
Roscommon_________________________ Mixed, frigid.___ o __ Mollic Psammaquents....______| Entisols.
Roussean. .. _______________.__.._ Sandy, mixed, frigid. . _____________________ Entic Haplorthods___._________ Spodosols.
Rubicon_____________ L __._ Sandy, mixed, frigid.._____________________ Entic Haplorthods. Spodosols.
Rudyard 2. ________ o ________ Very fine, illitie_ - _ __ _ .. _... Aquic Eutroboralfs. . __________ Alfisols.
Saugatuek 3. _____ . ___________ Sandy, mixed, frigid, ortstein _ ______________ Aerie Haplagquods. _.__________ Spodosols.
SIMS . e Fine, mixed, nonacid, frigid.____ . _____.______ Mollic Haplaquepts_.._________ Inceptisols.
Tawas_ o ___ ) e e ) Histosols.
Ubly_ o ___ Coarse-loamy, mixed, frigid_____._______.__.__ Alfic Haplorthods_ . . .__._____. Spodosols.
Wainola 3. _______ . __ Sandy, mixed, frigid - - ___ .. ____.____.__. Entic Haplaquods_____________ Spodosols.
Wheatley_ ... _________________. Mixed, frigid._ . _ . _____ Mollie Psammagquents__________ Entisols.
Winterfield 3. - _ . _________________ Mixed, frigid____ ... Aquic Udipsamments__________ Entisols.

! Classification given is as of January 1970. Placement of some soil series in  the current system of classification, particularly in families,
may change as more information becomes available.

2 This scries in Gladwin County is wetter than is typical for the series.

3 This series in Gladwin County is less wet than is typical for the series.

4 The classification of Histosols at the subgroup and family levels was omitted because that classification was provisional at the time

the survey was sent to the printer.
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Alfisols, Ultisols, Oxisols, and Histosols. The properties
used to differentiate these soil orders are those that tend
to give broad, climatic groupings of soils. Two exceptions,
the Entisols and Histosols, occur in many different
kinds of climate. The six orders in Gladwin County are
Entisols, Inceptisols, Altisols, Mollisols, Spodosols, and
Histosols.

Entisols are young mineral soils that do not have
genetic horizons or have only the beginning of such
horizons.

Inceptisols ave mineral soils in which horizons have
definitely started to develop. They generally are on
young, but not recent, land surfaces. _

Alfisols are soils that have a clay-enrviched B horizon
that has high base saturation. These soils formed in
marshes and swamps in materials that were little aflected
by weathering.

Mollisols have o thick, friable, dark-colored surface
layer. Base saturation is more than 50 percent.

Spodosols are mineral soils in which organic colloids
and iron and aluminum compounds have accnmulated in
some part, of the B horizon.

Histosols are highly organic soils that formed in
marshes and swamps where organic matter from decay-
ing plants accumulated, and their classification has not
been completed beyond the order.

Surorprrs. Each order is subdivided into groups (sub-
orders) that ave based mostly on soil characteristics that
seem to produce classes having the greatest similarity
from the standpoint of their genesis. Suborders narrow
the broad climatic range of soils that are in the orders.

Soil characteristics used to separate suborders mainly
reflect either the presence or absence of waterlogging or
soil differences produced throngh the effects of climate
or vegetation. The names of suborders have two syllables,
the last syllable of which indicates the order. An example
is Psamments (Psamm, meaning sandy, and ent, from
Entisol).

Grear Grours, Sotl suborders are separated into great
groups on the basis of uwniformity in the kinds and
sequence of major soil horizons and other features. The
horizons used as a hasis for distinguishing between great
groups are those in which (1) elay, iron, or humus has
accumulated; (2) a pan has formed that interferes with
growth of roots, movement of water, or both; or (3) a
thick, dark-colored surface horizon has formed. The
other features commonly nsed are the self-mulching prop-
erties of clay, the base of the soil, major differences
in chemical composition (mainly the bases calcium, mag-
nesium, sodium, and potassium), or the dark-red or dark-
brown colors associated with soils formed in material
weathered from basic rocks.

Names of the great, groups have three or four syllables
and are made by adding a prefix to the name of the sub-
order. An example is Aquipsamment, (Aqui, meaning
wet ; psamm, for sandy; and ent, from Entisol.)

Surcrours. Great groups are subdivided into sub-
groups. One of these represents the central, or typic, seg-
ment of the group. Other subgroups have properties of
the group but have one or more properties of another
great group, suborder, or orvder, and these are called
intergrades. The names of subgroups are formed by
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placing one or more adjectives before the name of the
great group. An example is Typic Aquipsamment (a
typical Aquipsamnent.)

Fasriuies. Families are separated within a subgroup,
primarily on the basis of properties that are important
to the growth of plants or to the behavior of soils when
used for engineering. The main properties considered ave
texture, mineralogy, reaction, soil temperature, perme-
ability, thickness of horizons, and consistence. A family
name consists of n series of adjectives that precedes the
name of the subgroup. The adjectives nsed are the class
names for texture, mineralogy, and so on. An example is
the sandy, mixed, frigid family of Typic Haplaguods.

Suries. The series consists of a group of soils that
formed from a particular kind of parent material and
that have genetic horvizons that, except for texture of
surface layer, are similar in important characteristics and
in arrangement in the profile. Ammong these characteris-
tics are color, structure, reaction, consistence, and min-
eralogical and chemical composition.

General Nature of the County

In this section the climate and outstanding features of
farming in Gladwin Connty are discussed. The statistics
used in the discussion of farming are mainly from reports
published by the U.S. Census of Agriculture.

Climate *

Gladwin Connty has a continental climate that is modi-
fied by the Great Lakes. Winds that cross Lake Michigan
from the west and Lake Huron from the east make the
county somewhat warmer in winter and cooler in summer
than areas at the same latitude in the western part of
the State.

Annual temperature and precipitation, compiled from
records of the U.S. Weather Station at Gladwin, are
shown in table 9. Shown in this table, in addition to the
average monthly temperature and precipitation, are the
probabilities of very high and very low temperatures and
the amounts of precipitation. Temperatures in the connty
ary widely, In July, for example, an average of 2 years
in 10 will have at least 4 days with temperatures of 92° F.
or higher at the Gladwin weather station. On an average
of 10 days each summer, the temperature reaches 90° or
higher. In January, on the other hand, temperatures of
8° below zero or colder occur on at least 4 days on an
average of 2 years in 10. Temperatures of zero or lower
occur on an average of 15 days in winter.

The highest temperature ever recorded in the county
was 105°, on July 13, 1936, and the lowest was 59° helow
zero on February 20, 1929. The average highest tempera-
ture, however, is 95°, and the average lowest is 14°
below zero.

In table 10 the probabilities of last freezing tempera-
tures in spring and first freezing temperatures in fall are
shown. These figures are also from the U.S. Weather
Station at Gladwin. They show that in 1 year in 10

By NorToN P. STROMMAN, climatologist for Michigan, National
Weather Service, U.8. Department of Commerce.
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TasrLe 9.—Temperature and precipitation, Gladwin County, Mich.

Temperature Precipitation
Two years in 10 will
have at least 4 days One year in 10 will Average
with— have— Days depth of
Month Average Average Average with Snow on
daily daily monthly snow days with
maximum | minimum | Maximum Minimum total cover  [snow cover
temperature | temperature Less More of 1 inch
cqual to or | cqual to or than— than— or more
higher than—{lower than—
oF. °F. °F, °F. Inches Tnches Inches Number Inches
January o ____. 28. 5 12. 2 41 —8 I 0.6 3.0 6 5.7
February oo _______ 30. 0 11.5 42 —7 1. 53 .3 2.9 24 7.2
Maveh .. __.__ 3890 20. 1 59 3 1. 92 .9 3.1 16 50
Aprilo_ o _________ 54, 7 31.6 75 19 2. 67 1.3 4.5 1 1.7
May .. 67. 3 42. 0 82 31 2. 97 1.5 4. 6 0 0
JunecoooooL oo . 77. 4 51.9 90 40 3. 41 1.5 5.5 0 0
July . 82. 0 55. 8 92 45 2. 94 1.2 5.6 0 0
August_ - __ ... 80. 2 54, 6 91 43 3. 11 1.1 5.9 0 0
September_ oo __________ 71. 3 46. 8 85 33 3. 19 1.5 5.7 0 0
Qctober. . _________ 60. 2 37.3 77 22 2.70 .6 5.2 ® 1.0
November_ ... _____ 43. 9 27. 5 61 14 2.49 1.2 3.6 3 2.7
Deeember oo ______ 32,1 17. 5 48 0 1. 87 .7 3.5 17 3.4
Yearo oo L.... 8h. 5 3401 |ee e 30. 48 23. 4 37. 8 87 5. 4

! Less than 0.5 day.

temperatures as low as 32° occur as late as June 4 in

spring and as early as September 9 in fall.

The average date of the last killing frost in spring is
May 20, and “the average date of the first killing frost in
fall is September 25. 'lhe average frost-free season there-
fore is 128 days. Length of the growing season varies,
depending upon the air drainage. In low depressions that
lack air drainage, the heavier cold air tends to settle. In
such arcas frost gencrally occurs later in spring and
earlier in fall than on sloping areas where air drauinage
is good.

Most of the rain comes during the growing season. On
an average, about 60 percent of the yearly precipitation
falls in the 6-month period from April through Septem-
ber. June is the wettest month, when the average total
precipitation is 3.41 inches, and February is the duiest,
when the average total precipitation is 1.53 inches. In

1 year in 2, as much as 1.1 inches of precipitation comes
in 1 hour, 1.4 in 2 hours, and 2.3 in 24 hours. In 1 year
in 10, 3.4 inches of rain falls in a 24-hour period, and in
1 year in 50, 4.1 inches falls in the same period.

Preci plmtlon during the growing season is suitable for
many kinds of crops. It nenemlly is well distributed
throughout the season, and long periods of drought arc

rare, bhmt periods of chounht are common in siummer,
and hinder growth of crops even on the medium-text ured
soils.

The greatest number of cloudy days occurs late in fall
and e(uly in winter. The nearest 24-hour weather station
is at Flint in Genesee County. Records at this station
show that on the average December has 22 cloudy days,
7 partly cloudy days, and 2 clear days. In contrast, July
l%as 10 clondy days, 13 partly cloudy days, and 8 clear
days.

TaBLE 10.—Probabilities of last freezing temperatures in spring and first i fall, Gladwin County, Mich.

Dates for given probability and temperature
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Probability
16° F. or 20° F. or 24° F. or 28° F. or 32° F. or
lower lower lower lower lower

Spring:

I year in 10 later than_ . ______________ ... __._ April 11 April 19 May 7 May 20 June 4

2 years in 10 later than._______________________._ April 6 April 14 May 2 May 15 May 30

5 years in 10 later than ... ... ____________._._. March 27 April 4 April 22 May 5 May 20
Falt:

1 year in 10 earlier than_. . __ _____________________ November 7 Qctober 25 October 8 September 23 | September 9

2 vears in 10 earlier than__ ___ . __________ ________ November 12 | October 30 October 13 September 28 | September 14

5 vears in 10 carlier than. - _ _ ____________________ November 23 | November 9 October 23 October 8 September 24
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Iivaporation and transpiration arve relatively low in
the county because of the cool temperatures, high humid-
ity, and the relatively high percentage of cloudy or
partly cloudy days. The Tow evapotranspiration rate,
coupled with the well-distributed rainfall, results in less
severe and less frequent droughty periods than in States
to the south and west.

Snowfall in the county averages about 43.8 inches a
year, but it varies considerably from year to year. Total
snowfall has been as much as 102.4 inches in the season
of 1951-52 and as little as 16.0 inches in the season of
1936-37. Measurable amounts of snow generally fall dur-
ing each month in the period of November through April.

The length of growing season and relatively cool sum-
mer temperatures are near the minimum requirements for
growing corn for grain. Some corn, however, is grown
for grain in this connt Varieties that require 110 days
to mature will mature in most seasons if corn is planted
around the last killing frost date of May 20. In ficlds that
have depressions where air drainage is poor, varieties
that mature in 90 days ofler better assurance against the
greater frost hazard in the colder depressions.

Most soils are near the saturation point in spring after
the snow melts. Subsequent rainfall often vesults in a
large amount of runofl’ and possible erosion on sloping
soils that are cultivated.

Cool daytime temperatures and velatively high soil
moisture during the bloom stage help give nood yields
of oats. The ylelds of hay and pastme are favored by the
cool, moist growing seasons, and they generally are good
on well-fertilized soils that are not too sandy. Soil mois-
ture conditions are quite favorable during most fall
months for seedbed preparation and germination of fall-
seeded grain. Snow cover protects winter grain crops
from excessive cold during most of the winter.

Wind velocities of sufficient strength to cause erosion
of unprotected muck soils and sandy soils oceur on
several days during the year.

Farming

Farming developed slowly in Gladwin County. The
first crops grown were in family gardens of the early
settlers. As the Lmd was cleared, the soils were found to
be productive for farm crops.

Until the turn of the century, farming in the county
continued to expand. Since that time, lowey er, the total
acreage In farms and the number of farms have declined.
Records of the 1.S. Census Bureau show that 665 farms
were in the county in 1964, and that 116,675 acres were in
farms. Thongh the number and acreage of farms has
gradually decreased, the trend is toward larger farming
units. In 1964, 36.2 percent of the county was in farms,
and the average size of the farms was 175.5 acres.

In 1964 there were 197 dairy farms in the county, 93
farms where livestock other than dairy ecattle provided
the chief income, 48 general farms, 82 cash grain farms,
1 other farm with other types of field crops predomi-
nating, and 4 poultry farms. In addition 290 farms were
listed as miscellaneous and unclassified.

Crops.—Hay, corn, and small grains are the chief crops
grown in the county, and these crops are used mostly to
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feed livestock. The follo\\lng gives the acreage of the main
crops grown in 1964

Crop: Acrege

All hay 20, 820

Corn for all purposes 8, 679

Small grains har wvested: TS
Wheat - - e __ 3, 490

Barley, ry

Yields of the chiel crops grown in the county have in-
creased in the last 30 years. This increase has come partly
through the use of improved varieties of seed and partly
because of better management,

Lavestock —Dairying is the chiel livestock enterprise in
the county. In 1964 there were 17,966 cattle and calves
in the county, of which 4,095 were milk cows. Cows and
heifers that calved numbered 6,019; heifers and heiler
calves, 5,175; and steers, bulls, and calves, 6,772. In addi-
tion there were 2,996 sheep and lambs and 3,216 hogs and
pigs. The number of chickens was 13,490. Because of
iereased mechanization and more efficient farming, few
horses remain on the farms.
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Glossary

Acidity. See Reaction, soil.

Aggregate, soil. Many fine particles held in a single mass or
cluster, Natural soil aggregates such as crumbs, blocks. or
prisms, are called peds. Clods arve aggregiates produced by
tillage or logging.

Alkalinity. Sce Reaction, soil.

Available moisture capacity. The capacity of a soil to hold water
in a form available to plants. Amount of moisture held in
soil between field capacity, or abont one-third atmosphere of
tension. and the wilting coeflicient. or about 15 atmospheres
of tension.
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Blowout. An exeavation produced by wind action in loose soil,
usially sand,

Calcareous. Containing enough calcinum carbonate to effervesce
(fizz) when treated with dilute hydrochloric acid.

Clay. As a soil separate, the normal soil particles less than 0.002
millimeter in diameter. As a soil textunral class, soil material
that is 40 percent or more clay, less than 45 percent sand,
and less than 40 percent silt.

Clay film. A thin coating of clay on the snrface of a soil aggre-
gate, Synonyms:  clay coat, clay skin.

Consistence, soil. The feel of the soil and the ease with which a
lump can he crushed by the fingers. Terms commonly used
Lo describe consistence are—

Loosc.—Noncoherent, when dry or
gether in a mass.

Friable—When moist, crushes easily under gentle pressure
between thumb and forefinger and can be pressed together
into a Tamp.

Firm —When moist, crushes under moderate pressure hetween
thumb and forefinger, but resistance is distinctly noticeable,

Plastic—When wet, readily deformed by moderate pressure
hut can be pressed into a Tump; will form a “wire” when
rolled between thumb and forefinger.

Sticky—When wet, adheres to other material, and tends to
streteh somewhat and pull apart, rather than to pnll free
from other material,

Hard.—When dry, moderately resistant to pressure:
hroken with difficulty between thumb and forefinger.

Soft.—When dry, breaks into powder or individual grains under
very slight pressure.

Cemented—Hard and brittle: little affected by moistening.

Contour stripcropping. Growing crops in strips that follow the
contour or are parallel to terraces or diversions. Strips of
grass or cloge-growing crops are alternated with strips of
clean-tilled crops or summer fallow.

Cover crop. A close-growing crop grown primarily to improve
and to profect the soil between periods of regular crop pro-
duction.

Depression. A low-lying area that lacks surface outlets for re-
moval of water or has only poorly developed ones.

Diversion. A ridge of carth, generally a terrace, that is huilt to
divert runoff from its natural course, and thus, to protect
areas downslope from the effects of such runoff.

Drainage, artificial. The removal of excess water on or within the
soil by means of surface or subsurface drains.

Fertility, soil. The quality of a soil that enables it to provide
compounds, in adequate amounts and in proper halance, for
the growth of specified plants, when other growth factors
such as light, moisture, temperature, and the physieal con-
dition of the soil are favorable.

Flood plain. Nearly level land, consisting of stream sediment, that
borders a stream and is subject to flooding unless protected
artificially.

Glacial outwash (geology). Cross-bedded gravel, sand, and silt
deposited by melf water as it flowed from glacial ice.
Glacial till (geology). Unassorted, nonstratified glacial drift con-
sisting of clay, silt, sand, and bonlders transported and de-

posited by glacial ice.

Hardpan. A hardened or cemented soil horizon, or layer. The soil
material may be sandy or clayey, and it may be cemented by
iron oxide, silica, caleium carbonate, or other substance.

Horizon, soil. A layer of soil, approximately parallel to the sur-
face, that has distinet characteristics produced by soil-
forming processes. These are the major horizons:

O horizon.—The layer of organic matter on the surface of a
mineral soil. This layer consists of decaying plant residues.

A horizon.—The mineral horizon at the surface or just below
an O herizon. This horizon is the one in which living
organisms are most active and therefore is marked by the
accumulation of hmmug., The horizon may have lost one or
more of soluble salts, ¢lay, and sesquioxides ({iron and
alumintmn oxides).

B horizon.—The mineral horizon below an A horizon. The T’
horizon is in part a layer of change from the overlying A
to the underlying C horizon. The B horizon also has dis-
tinctive characteristics cansed (1) by accumulation of clay.

sesquioxides, humug, or some combination of these; (2) by

prismatie or blocky structure; (3) by redder or stronger

moist; does not hold to-

can be

111

colors than the A horizon; or (4) by some combination of
these. Combined A and B horizons are usually called the
solum, or true soil. If a soil lacks a B horizon, the A hori-
zon alone is the solum.

C horizon.—The weathered rock material immediately beneath
the solum. In most soils this material is presumed to be
like that from which the overlying horizons were formed.
If the material is known to be different from that in the
solum, a Roman numeral precedes the letter C.

R layer—Consolidated rock beneath the soil. The rock usually
underlies a C horizon but may be immediately beneath an
A or B horizon.

Mineral soil. Soil composed mainly of inorganiec (mineral) ma-
terial and low in organic matter. 1ts bulk density is greater
than that of an organic soil.

Mottled. Irregularly marked with spots of different colors that
vary in number and size. Mottling in soils usually indicates
poor aeration and lack of drainage. Descriptive terms are as
follows: Abundance—few, common, and many,; size—fine,
medivm, and coursc; and contrast—/faint, distinct, and promi-
nent. The size measurements are these: fine, less than 5
millimeters (about 0.2 inch) in diameter along the greatest
dimension ; medinm, ranging from 5 millimeters to 15 milli-
meters (about 0.2 to 0.6 inch) in diameter along the greatest
dimension; and coarse, more than 15 millimeters (about 0.6
inch) in diameter along the greatest dimension,

Muck. An organic soil consisting of fairly well decomposed or-
ganic material that is relatively high in mineral content,
finely divided, and dark in color.

Munsell notation. A system for designating color by degrees of the
three simple variables—hue, value, and chroma. For example.
i notation of 10YR 6/4 is a color with a hue of 10YR., a
value of 6, and a chroma of 4.

Natural soil drainage. Refers to the conditions of frequency and
duration of periods of saturation or partial saturation that
existed during the development of the soil, as opposed to
altered drainage, which is commonly the result of artificial
drainage or irrigation but may be caused by the sudden
deepening of channels or the blocking of drainage outlets.
Seven different classes of natural soil drainage are recog-
nized.

FEacessively drained soils are commonly very porous and rapidly
permeable and have a low water-holding capacity.

Somewhat cxcessively drained soils are also very permeable
and are free from mottling throughout their profile.

Well-drained soils are nearly free from mottling and are com-
monly of intermediate texture.

Moderately rwell dreined soils commonly have a slowly perme-
able layer in or immediately beneath the solum, They have
uniform eolor in the A and upper B horizons and have
mottling in the lower B and the C horizons.

Somciwchat poorly drained soils are wet for significant periods
but not all the time, and in Podzolic soils commonly have
mottlings below 6 to 16 inches in the lower A horizon and
in the B and C horizons.

Poorly drained soils are wet for long periods and are light gray
and generally mottled from the surface downward, al-
though mottling may be absent or nearly so in some soils.

Very poorly drained soils are wet nearly all the time. They
have a dark-gray or black surface layer and are gray or
light gray. with or without mottling, in the deeper parts
of the profile.

Organic matter. A general term for plant and animal material,
in or on the soil, in all stages of decomposition. Readily
decomposed organic material is often distingunished from the
more stable forms that are past the stage of rapid decomposi-
tion.

Organic soil. A general term applied to a soil or to a soil horizon
that consists primarily of organic matter, such as peat soils,
muck soils, and peaty soil layers.

Parent material (soil). The horizon of weathered rock or partly
weinthered soil material from which seil has formed ; horizon
C in the soil profile.

Ped. An individual natural soil aggregate, such as a crumb, a
prism, or a block, in contrast to a clod.

Permeability. The qguality of a soil horizon that enables water or
air to move through it. Terms used to deseribe permeability
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are as follows: wery slow, slow, moderaiely slow, moderale,
moderately rapid, rapid, and very rapid.

pH value. A numerical means for designating relatively weak
acidity and alkalinity in soils. A pH value of 7.0 indicates
precise neubrality; o higher value, alkalinity; and a lower
value, acidity.

Poorly graded. A soil material consisting mainly of particles of
nearly the same size. Because therc is little difference in size
of the particles in poorly graded soil materinl, density can
be increased only slightly by compaction.

Profile, soil. A vertical scetion of the soil through all its horizons
and cxtending into the parent material.

Reaction, soil. The degree of acidity or alkalinity of a soil, expressed
in p valucs. A soil that tests to pH 7.0 is precisely neutral
in reaction beecause it is neither acid nor alkaline. An acid, or
“sour,” soil is one that gives an acid reaction; an alkaline soil
is onc that is alkaline in reaction. In words, the degrees of
acidity or alkalinity are expressed thus:

pIl pH
Ixtremely acid.._ Below 4. 5 Mildly alkaline___ 7.4 to 7.8
Very strongly Modecrately
acid. .. ______ 4.5 to 5.0 alkaline_ _ _____ 7.9 Lo 8.4
Strongly acid__.__ 5.1 to 5.5 Strongly
Medium acid__.._ 5.6 to 6.0 alkaline_ ______ 8.5 to 9.0
Slightly acid____. 6.1 to 6.5 Very strongly
Neutral oo ___.__ 6.6 to 7.3 alkaline. ______ 9.1 and
higher
Relief. The elevations or inequalities of a land surface, considered
collectively.

Runoff. The part of precipitation upon a drainage area that is
discharged from the area in stream channels. The water that
flows off the land surface without sinking in is called surface
runoff. That which enters the ground hefore reaching surface
streams is called ground-water runoff or seepage flow from
ground water, In this publication runoff is used in the sense
of surface runoff.

Sand. Individual rock or mineral fragments in soils having
diameters ranging from 0.05 to 2.0 millimeters. Most sand
graing consist of quartz, but they may be any mineral com-
position. The textural class name of any soil that contains
85 percent or more sand and not more than 10 percent clay.

Silt. Individual mineral particles in a soil that range in diameter
from the upper limit of clay (0.002 millimeter) to the lower
limit of very fine sand (0.05 millimeter). Soil of the silt
textural class is SO percent or more silt and less than 12
percent clay.

Soil. A natural, three-dimensional body on the carth’s surface
that supports plants and that has properties resulting from
the integrated effect of climate and living matter acting on
earthy parent material, as conditioned by relief over periods
of time,

Soil variant. A soil having properties sufliciently different from
those other known soils to suggest establishing a new soil
series, but a soil of such limited known area that creation
of a new series is not helieved to be justified.

Solum. The upper part of a soil profile, above the parent material
in which the processes of soil formation are active. The
solum in mature soil includes the A and B horizons. Gen-
erally, the characteristics of the material in these horizons
are unlike those of the underlying material. The living roots
and other plant and animal life characteristic of the soil
are largely confined to the solum.

Structure, soil. The arrangement of primary soil particles into
compound particles or clusters that are separated from ad-
joining aggregates and have properties unlike those of an
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equal mass of unaggregated primary soil particles. The
principal forms of soil structure are—plety (laminated),
prismatic {vertical axis of aggregates longer than horizontal),
colimnar (prismns with rounded tops), blocky (angular or
subangular), and granular. Structurcicss soils arve (1) singlc
grain (each grain by itself, as in dune sand) or (2) massive
(the particles adhering together without any regular cleav-
age, as in many claypans and hardpans).

Subsidence. A settling or packing down of the soil material, as
exemplified by muck that has been drained and cultivated
many times.

Subsoil. Technically, the B
solum below plow depth.

Substratum. Technically, the part of the soil below the solum.

Surface soil. The soil ordinarily moved in tillage, or its equivalent
in uncultivated soil, about 3 to 8 inches in thickness. The
plowed layer.

Terrace. An embankment, or ridge, constructed across sloping soils
on the contour or at a slight angle to the contour. The ter-
race intercepts surplus runoff so that it may soak into the
goil or flow slowly to a prepared outlet withont harm. Ter-
races in fields are generally built so they can be farmed.
Terraces intended mainly for drainage have a deep channel
that is maintained in permanent sod.

Terrace (geological). An old allnvial plain, ordinarily flat or undu-
lating, bordering a river, lake, or the sea. Stream terraces
are frequently called second Dbottoms, as contrasted to flood
plains, and are seldom subject to overflow. Marine terraces
were deposited by the sea and are generally wide.

Texture, soil. The relative proportions of sand, silt, and eclay
particles in a mass of soil. The bhasic textural classes, in
order of inecreasing proportion of fine particles, are sund,
loamy sand, sandy loam, loam, silt loam, S$ilt, sandy clay
loam, clay loam, silty clay loam, sandy clay, silty clay, and
clay. The sand, loamy sand, and sandy loam classes may be
further divided by specifying “coarse,” “fine,” or “very fine.”

Tile drain. Concrete or pottery pipe placed at suitable spacing and
depths in the soil or subsoil to provide water outlets from
the soil.

Till plains. A level or nndulating land surface covered by till, which
is unstratificd glacial drift consisting of clay, sand, gravel.
and boulders intermingled.

Tilth, soil. The condition of the soil in relation to the growth of
plants, especially soil structure. Good tilth refers to the
frinble state and is associated with high noncapillary porosity
and stable, granular structure. A soil in poor tilth is non-
friable, hard, nonaggregated, and difficult to till.

Upland (geology). Land consisting of material unworked by water
in recent geologic time and lying, in general, at a higher
elevation than the alluvial plain or stream terrace. Land
ahove the lowlands along rivers.

Water table. The highest part of the soil or underlying rock ma-
terial that is wholly saturated with water. Tn some places
an upper, or perched, water table may be separated from a
lower one by a dry zone.

Well-graded soil. A soil or soil material consisting of particles
that are well distributed over a wide range in size or diam-
eter. Such a soil normally can be easily increased in density
and bearing properties by compaction. Contrasts with poorly
graded soil.

Weathering. The physical and chemical disintegration and decom-
position of rocks and minerals. Soil is the resnlt of weather-
ing and other chemical, physical, and biological alterations
that have changes in the upper part of the earth's crust
through various periods of time.

horizon; roughly, the part of the






GUIDE TO MAPPING UNITS

For a full description of a mapping unit, read both the description of the mapping unit and the description of
the soil series to which the mapping unit belongs. In referring to a capability unit or woodland group,
read the introduction to the section it is in for general information about its management. Other informa-
tion is given in tables as follows:

Acreage and extent, table 1, p. 9. Engineering use of the soils, tables 4,
Predicted yields, table 2, p. 63. 5, 6, and 7 pp. 72 through 103,
Woodland
Capability suitability
Described unit group
Map on
symbol Mapping unit page Symbol Page Symbol Page
Al1B  Allendale sand, 0 to 4 percent slopeS-------------- 10 IITw-7 (4/1b) 58 G 68
AP Allendale-Pinconning-Pickford association--~------- 10
Allendale-------------- - e oo -- ITIw-7 (4/1b) 58 G 68
Pinconning --------------c---cmmme - -- ITIw-8 (4/1c) 58 W 69
Pickford--------mccmm e -- ITIw-2 (1c) 57 P 69
ArA  Au Gres sand, 0 to 2 percent slopes-~-------------- 11 IVw-2 (5b) 61 F 67
AsA  Au Gres sand, loamy substratum, 0 to 2 percent
SlopesS--m-mmmm oo e 11 IVw-2 (5b) 61 F 67
AU Au Gres-Kinross association-----------ccccmoeono 11
Au Gres part---~-----mmmmeem e -- Ivw-2 (Sb) 61 F 67
Kinross part-------=---=----eommmmoee o -- ITIw-11 (5c) 59 Q 69
AV Au Gres-Kinross loamy substratum association------- 11
Au Gres part------e-----mmme oo -- Ivw-2 (5b) 61 F 67
Kinross part----=-------cmmmcmceme oo -- ITIw-11 (5¢) 59 Q 69
AW Au Gres-Roscommon association-------------oc-cooo-- 12
Au Gres part---------------—c--emmm oo -- IVw-2 (5b) 61 F 67
Roscommon part-----==---ccomocme oo -- IITw-11 (5¢) 59 Q 69
BeA  Belding sandy loam, 0 to 2 percent slopes---------- 12 ITw-8 (3/2b) 56 G 68
BeB  Belding sandy loam, 2 to 6 percent slopes---------- 13 IIw-8 (3/2b) 56 G 68
Bf Belding sandy loam, clayey subsoil variant--------- 13 IIw-8 (3/2b) 56 F 67
BgB Bowers silt loam, 0 to 4 percent slopes------------ 14 IIw-2 (1.5b) 55 A 70
BI Bowers-Iosco-Hettinger association----=-----ceeonan 14
Bowers part---------------—--——-—--omeemee -- IIw-2 (1.5b) 55 Z 70
J0ScO part-----c-m-ommm oo -- ITIw-9 (4/2b) 59 G 68
Hettinger part---------~m-cmmemcmmoe oo -- IIw-2 (1.5c) 55 P 69
Bm Breckenridge sandy loam-------------ccomcmmmoo 15 IIw-8 (3/2c) 56 W 69
Bn Brevort loamy sand---------=----cocommmmme oo 15 IT1Iw-10 (4/2c¢) 59 W 69
Bo Brevort sandy loam----w--memeomom oo 15 ITIw-10 (4/2c) 59 W 69
BrB  Brimley silt loam, 0 to 4 percent slopes----------- 16 IIw-6 (3b) 56 G 68
Bs Bruce very fine sandy loam------------c-c--cuc- 17 ITw-6 (3c) 56 W 69
BU Bruce-Brimley-Burleigh association----------------- 17
Bruce part-------s--omemem o eee o -- IIw-6 (3c) 56 W 69
Brimley part------------c-c-ccmcm e -- IIw-6 (3b) 56 G 68
Burleigh parte----m-----smemmmomm e -- ITIw-6 (4c) 58 W 69
Bv Burleigh loamy sand------=-----s-sc-comeee 17 ITIw-6 (4c¢) 58 W 69
Ca Carbondale muck-------=-cocmcmcmmnn o 18 Vwec-1 (Mc) 61 J 68
Cc Ceresco loam-----=-—--c-ecmmmm e 18 V-3 (L-2c) 61 0 69
CdB Chelsea sand, 0 to 6 percent slopes--------=---=--- 19 IVs-4 (5a) 61 E 67
cdc Chelsea sand, 6 to 12 percent slopes--------------- 19 VIs-1 (5a) 62 E 67
CdD  Chelsea sand, 12 to 18 percent slopes-------------- 16 VIIs-1 (5a) 62 E 67
CG Chelsea-Au Gres association +-=---=------cco--cmcnn 19
Chelsed part----------—---=-c-——;occmcceme -- IVs-4 (5a) 61 E 67
Au Gres part--------c-mmmm oo -- IVw-2 (Sb) 61 F 67
CHB  Chelsea-Rubicon association, undulating------------ 19
Chelsea part-----—-sewmemmm oo -- IVs-4 (5a) 61 E 67
Rubicon part------ceeomoom e -- VIIs-1 (5.3a) 62 H 68
CHC  Chelsea-Rubicon association, rolling--------------- 20
Chelsea part-------=-c-mmcmmcmmmememce e - -- ViIs-1 (5a) 62 E 67
Rubicon part--------crecmmm oo -- VIIs-1 (5.3a) 62 H 68
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Woodland
Capability suitability
Described unit group
Map on
symbol Mapping unit page Symbol Page Symbol Page
Co Cohoctah loam-~--=~m=-cme oo e 20 Vw-3 (L-2¢) 61 0 69
CrB  Croswell sand, 0 to 6 percent slopes---------------= 21 IVs-4 (5a) 61 E 67
CsB  Croswell stony sand, 0 to 6 percent slopes---------- 21 IVs-4 (5a) 61 E 67
CT Croswell-Au Gres association-------~c-oooooomo__- 21
Croswell part---------cmmco e o -- IVs-4 (5a) 61 E 67
Au Gres partem-—---s-mmo oo e -- IVw-2 (5b) 61 F 67
Cu Croswell-Au Gres-Kinross association---------------- 21
Croswell part----=----------ommmmm - -- IVs-4 (5a) 61 E 67
Au Gres part-----==--m--- oo -- Ivw-2 (5b) 61 F 67
Kinross part--w==--m---moomm e -- ITIw-11 (5¢) 59 Q 69
CW Croswell-Au Gres-Roscommon association-----------«-- 21
Croswell part------=--c---cmom oo -- IVs-4 (5a) 61 E 67
Au Gres part-------------mmmmme e -- Ivw-2 (5b) 61 F 67
Roscommon part------------c---cmom e -- ITIw-11 (5c¢) 59 Q 69
Ed Edwards muck ~----=---momommm e 22 Vwe-1 (M/Mc) 61 J 68
Ep Epoufette sandy loam---=-=-=-=----o-momomm- 23 IIIw-6 (4c) 58 W 69
ET Epoufette-Tawas association--------ceoooooooononon 23
Epoufette part---------m-eooomcmm e -~ IITw-6 (4c) 58 W 69
Tawas part-------=---;-c-m-e oo -- Vwe-1 (M/4c) 61 J 68
Ev Evart loamy sand----------------—---occo 24 Vw-3 (L-4c¢) 61 0 69
EW Evart-Winterfield association-----------cooccm- 24
Evart part---~----m---- e e e - -- VWw-3 (L-4c¢) 61 0 69
Winterfield part---------c-c--omommmmm - -- Vw-3 (L-4c) 61 0 69
GhA  Gladwin loamy sand, 0 to 2 percent slopes----------- 24 ITIw-5 (4b) 57 F 67
GlA  Gladwin loamy sand, loamy substratum, 0 to 2
percent SlopeS----me-memmmo oo 25 IIIw-5 (4b) 57 F 67
GE Gladwin-Epoufette association-----------wcocoo-- 25
Gladwin part----=--~cc-ommmm e -- ITIw-5 (4b) 57 F 67
Epoufette part--------=------mem e -- IIIw-6 (4c) 58 W 69
GPB  Gladwin-Epoufette-Croswell association, undulating-- 25
Gladwin parte--m-m-------m - -- IIIw-5 (4b) 57 F 67
Epoufette part---m-emec-sommo oo -- I1Iw-6 (4c) 58 W 69
Croswell part-----e----eecmoo oo -- IVs-4 (5a) 61 E 67
GrB  Grayling sand, 0 to 6 percent slopeS----------=-~--- 26 VIIs-1 (5.7a) 62 N 68
GSB  Grayling association, undulating-------------cco-o- 26 VIIs-1 (5.7a) 62 N 68
GSC  Grayling association, rolling---------------ccnnu- 26 VIIs-1 (5.7a) 62 N 68
GU Grayling-Croswell-Au Gres association--------------- 26
Grayling part-----=-e-comomm oo -- VIIs-1 (5.7a) 62 N 68
Croswell part----rm-e-meoomomm oo mmeme e -- IVs-4 (5a) 61 E 67
Au Gres part----------------memm e -- IVw-2 (5b) 61 F 67
Hg Hettinger loam---------cc-ccccmmmmmm e~ 27 IIw-2 (1.5c) 55 P 69
HB Hettinger-Brevort-Burleigh association----------~--- 27
Hettinger part----=-----=-;-cmomme oo -- IIw-2 (1.5c) 55 P 69
Brevort part---------------c--ee e -- I1Iw-10 (4/2c) 59 W 69
Burleigh part---------=--------mmmeme - ITIw-6 (4c) S8 W 69
Hu Houghton muck--------cccommmmmmm e 28 Vwe-1 (Mc) 61 J 68
IcA Ingalls sand, 0 to 2 percent slopeS------------no--- 28 ITIw-5 (4b) 57 G 68
IdA  Tosco stony sand, 0 to 2 percent slopes------------- 29 IIIw-9 (4/2b) 59 G 68
IoA  Iosco loamy sand, 0 to 2 percent slopes------------- 29 IIIw-9 (4/2b) 59 G 68
IoB Tosco loamy sand, 2 to 6 percent slopes------------- 29 ITIw-9 (4/2b) 59 G 68
IA Tosco-Au Gres-Ingalls association------------ccomno- 29
Tosco part-=---=---cemommmem e -- ITIw-9 (4/2b) 59 G 68
Au Gres part---------mmomomm oo -- IVw-2 (5b) 61 F 67
Ingalls part--=--=sm-mmmeme oo -- ITIw-5 (4b) 57 G 68
IB Tosco-Brevort association------------cooemccomaoo 30
Tosco part---------c-com e - -- ITIw-9 (4/2b) 59 G 68
Brevort part--------------mo e -- IIIw-10 (4/2c) 59 W 69
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II Iosco-Brevort-Ingalls association------

Iosco part---------=------—--------
Brevort part-----------------—--—---
Ingalls part--------=--=-m--mc-----

IK Iosco-Kawkawlin-Brevort association------------------
Tosco part----=-----emeemommm oo

Kawkawlin part-------------w---oc--
Brevort part---------~-=-----------
IM Iosco-Menominee-Brevort association----
Tosco part------=--c--w-r—coono -
Menominee part-----------=---=--cc---
Brevort part---------------------—-
KaA  Kawkawlin loam, 0 to 2 percent slopes--
KaB  Kawkawlin loam, 2 to 6 percent slopes--
Kr Kinross sand------=--=-==---m-memmem-o—-
La Lacota sandy loam--=--------w--cw-ccw--
Lm Linwood muck-------me=m-mmmmmmme oo

LoA Londo loam, 0 to 2 percent slopes-------------——-———---

LoB  Londo loam, 2 to 6 percent slopes------
Lr Loxley muck, coarse substratum---------
Lu Lupton muck-------memeommmmm e e
MaA  Mancelona sand, 0 to 2 percent slopes--
MaB Mancelona sand,
MaC  Mancelona sand, 6 to 12 percent slopes-
MaE  Mancelona sand, 12 to 25 percent slopes
McA  Mancelona loamy sand, loamy substratum,

percent slopes-------=-------~---—---
McB  Mancelona loamy sand, loamy substratum,

percent slopes-------=-----~------—--
MdB  Manistee sand, 0 to 4 percent slopes---
Me Markey muck---------c--momcmm e
MnA  Menominee sand, 0 to 2 percent slopes--
MnB  Menominee sand, 2 to 6 percent slopes--

2 to 6 percent slopes--

0 to 2

MnD  Montcalm loamy sand, 0 to 2 percent slopes----------

MrA  Menominee loamy sand, 0 to 2 percent sl

opes--~=-----~-

MrB  Menominee loamy sand, 2 to 6 percent slopes---------
MtA  Montcalm loamy sand, 0 to 2 percent slopes----------
MtB  Montcalm loamy sand, 2 to 6 percent slopes----------

MtC Montcalm loamy sand, 6 to 12 percent sl
MtE  Montcalm loamy sand, 12 to 25 percent s
Mu Munuscong sandy loam---------m-c-m-co--
NbB  Nester sandy loam, sandy substratum, 0

percent slopes-----------------------
NeA  Nester loam, 0 to 2 percent slopes-----
NeB Nester loam, 2 to 6 percent slopes-----
NeC Nester loam, 6 to 12 percent slopes----
NeC2
NeD Nester loam,
NeD2 Nester loam,
NeE Nester loam,
NeE2 Nester loam,
OcA  Ocqueoc sand, 0 to 2 percent slopes----
Og Ogemaw sand---------=----co-momemoo—
OnA  Ontonagon loam, 0 to 2 percent slopes--
OnB  Ontonagon loam, 2 to 6 percent slopes--

12 to 18 percent slopes---

18 to 30 percent slopes---

opesS-—-=--=-=---
lopes----v---
to 6

Nester loam, 6 to 12 percent slopes, eroded---------

12 to 18 percent slopes, eroded--------

18 to 30 percent slopes, eroded--------

OtA  Otisco loamy sand, 0 to 2 percent slopes------------

Pa Parkhill loam----c-ceccmamoommmee oo

Described
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Capability suitability

unit group
Symbol Page Symbol Page
ITIw-9 (4/2b) 59 G 68
ITIw-10 (4/2c) 59 W 69
ITIw-5 (4b) 57 G 68
IIIw-9 (4/2b) 59 G 68
IIw-2 (1.5b) 55 z 70
ITIw-10 (4/2¢) 59 W 69
IITw-9 (4/2b) 59 G 68
I1Is-3 (4/2a) 59 C 67
ITIw-10 (4/2c¢) 59 ) 69
IIw-2 (1.5b) 55 Z 70
IIw-3 (1.5b) 55 z 70
ITIw-11 (5¢) 59 Q 69
IIw-6 (3c) 56 W 69
Vwe-1 (M/3c) 61 J 68
IIw-4 (2.5b) 56 Z 70
IIw-4 (2.5b) 56 Z 70
Vwe-1 (M/4c) 61 J 68
Vwe-1 (Mc) 61 J 68
IIIs-3 (4a) 59 o 67
IIIs-4 (4a) 60 C 67
I1Ie-9 (4a) 57 C 67
IVe-9 (4a) 60 C 67
I1Is-3 (4a) 59 C 67
IIIs-4 (4a) 60 C 67
IT11s-3 '(4/2a) 59 C 67
Vwe-1 (M/4c) 61 J 68
IIIs-3 (4/2a) 59 C 67
IIIs-4 (4/2a) 60 C 67
IIIe-9 (4/2a) 57 C 67
I1Is-3 (4/2a) 59 C 67
I1Is-4 (4/2a) 60 C 67
IIIs-4 (4a) 60 C 67
IIIs-4 (4a) 60 C 67
IIIe-9 (4a) 57 C 67
IVe-9 (4a) 60 C 67
ITw-8 (3/1c) 56 P 69
IIs-1 (1.5a) 56 B 66
IIs-1 (1.5a) 56 B 66
IIe-1 (1.5a) 55 B 66
ITTe-4 (1.5a) 57 B 66
IITe-4 (1.5a) 57 B 66
IVe-1 (1.5a) 60 B 66
IVe-1 (1.5a) 60 B 66
VIe-1 (1.5a) 62 B 66
VIe-1 (1.5a) 62 B 66
II1Is-3 (4a) 59 C 67
IVw-2 (5b-h) 61 F 67
IIs-1 (la) 56 B 66
I1Ie-4 (la) 57 B 66
IIIw-5 (4b) 57 G 68
IIw-4 (2.5¢) 56 p 69
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Pc Pickford loam---------vcememcmomcrana-

Pm Pickford silty clay loam--------------

Ps Pinconning loamy sand-----------------
Rec Roscommon $0ils--=-vem-commeommmmmeaan
RB Roscommon-Brevort-Tawas association---

Roscommon part-------c---ecmommm e mcem e mem oo
Brevort part----------------------

Tawas part-----------------------~
RD Roscommon-Deford association----------
Roscommon part--------------------
Deford part----------=cccm-cmo-nu-
RT Roscommon-Tawas association-----------
Roscommon part---------=---~------
Tawas part------------------------
RoC Rousseau fine sand, 2 to 12 percent sl
RsB  Rubicon sand, 0 to 6 percent slopes---
RsC Rubicon sand, 6 to 12 percent slopes--
RsSE Rubicon sand, 12 to 25 percent slopes-

opes----------

RtB Rubicon sand, loamy substratum, 0 to 6 percent

S 1OPESm=—m—m—m—mmmmmme— e —mee—oo

RUB  Rubicon-Croswell association, undulating------------

Rubicon. part--------«-m---r-c-c---
Croswell part---------------------

RVB  Rubicon-Menominee association, undulating-----------

Rubicon part---------=v=cr-ccoo-n-
Menominee part--------------------

RWB  Rubicon-Ocqueoc-Ingalls association, undulating-----

Rubicon part---~-----===-cc-oo----
Ocqueoc part----------------------
Ingalls part----- R et R LD
RyA  Rudyard loam, 0 to 2 percent slopes---
RyB  Rudyard loam, 2 to 6 percent slopes---

Sc Saugatuck sand----------e-c--o-o-ono
Sn Sims loam-=--=-----memcmommemeememe oo
Ta Tawas muck------wmmc—ommmmmmecm e oo

UlA Ubly sandy loam, 0 to 2 percent slopes
UlB  Ubly sandy loam, 2 to 6 percent slopes

UIC Ubly sandy loam, 6 to 12 percent slopes-------------

WD Wainola-Deford association---=-----u--
Wainola part---------------------—-
Deford part--------- mmmmmm—m e — o
Wh Wheatley loamy sand--------~-=---=----
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Woodland
Capability suitability
unit group
Symbol Page Symbo1l Page
I1Iw-2 (1c¢) 57 P 69
ITIw-2 (1c) 57 P 69
ITTw-8 (4/1c) 58 W 69
ITIw-11 (5¢) 59 Q 69
IIIw-11 (5¢) 59 Q 69
I1Iw-10 (4/2c) 59 W 69
Vwe-1 (M/4c) 61 J 68
IIIw-11 (5c) 59 Q 69
ITIw-6 (4c) 58 W 69
TITw-11 (5¢) 59 Q 69
Vwec-1 (M/4c) 61 J 68
IIIs-4 (4a) 60 C 67
VIIs-1 (5.3a) 62 H 68
Vils-1 (5.3a) 62 H 68
VIIs-1 (5.3a) 62 H 68
IVs-4 (5/2a) 61 C 67
VIIs-1 (5.3a) 62 H 68
IVs-4 (5a) 61 E 67
VIIs-1 (5.3a) 62 H 68
1I1s-3 (4/2a) 59 C 67
VIIs-1 (5.3a) 62 H 68
IIIs-3 (4a) 59 C 67
I1Iw-5 (4b) 57 G 68
IIIw-2 (1b) 57 z 70
IIIw-2 (1b) 57 z 70
IVw-2 (5b-h) 61 F 67
IIw-2 (1.5¢) 55 p 69
Vwe-1 (M/4c) 61 J 68
IIe-3 (3/2a) 55 A 66
Ile-3 (3/2a) S5 A 66
IITe-4 (3/2a) 57 A 66
IIIw-5 (4b) 57 F 67
IT1Iw-6 (4c) 58 W 69
I1Tw-6 (4c) 58 W 69







Accessibility Statement

This document is not accessible by screen-reader software. The Natural Resources
Conservation Service (NRCS) is committed to making its information accessible to all
of its customers and employees. If you are experiencing accessibility issues and need
assistance, please contact our Helpdesk by phone at (800) 457-3642 or by e-mail at
ServiceDesk-FTC@ftc.usda.gov. For assistance with publications that include maps,
graphs, or similar forms of information, you may also wish to contact our State or local
office. You can locate the correct office and phone number at http://offices.sc.egov.
usda.gov/locator/app.

Nondiscrimination Policy

The U.S. Department of Agriculture (USDA) prohibits discrimination against its
customers, employees, and applicants for employment on the basis of race, color,
national origin, age, disability, sex, gender identity, religion, reprisal, and where
applicable, political beliefs, marital status, familial or parental status, sexual orientation,
whether all or part of an individual’s income is derived from any public assistance
program, or protected genetic information. The Department prohibits discrimination in
employment or in any program or activity conducted or funded by the Department. (Not
all prohibited bases apply to all programs and/or employment activities.)

To File an Employment Complaint

If you wish to file an employment complaint, you must contact your agency’s EEO
Counselor (http:/directives.sc.egov.usda.gov/33081.wba) within 45 days of the date of
the alleged discriminatory act, event, or personnel action. Additional information can be
found online at http://www.ascr.usda.gov/complaint_filing_file.html.

To File a Program Complaint

If you wish to file a Civil Rights program complaint of discrimination, complete the
USDA Program Discrimination Complaint Form, found online at http://www.ascr.usda.
gov/complaint_filing_cust.html or at any USDA office, or call (866) 632-9992 to request
the form. You may also write a letter containing all of the information requested in
the form. Send your completed complaint form or letter by mail to U.S. Department
of Agriculture; Director, Office of Adjudication; 1400 Independence Avenue, S.W.;
Washington, D.C. 20250-9419; by fax to (202) 690-7442; or by email to program.
intake@usda.gov.

Persons with Disabilities

If you are deaf, are hard of hearing, or have speech disabilities and you wish to file
either an EEO or program complaint, please contact USDA through the Federal Relay
Service at (800) 877-8339 or (800) 845-6136 (in Spanish).

If you have other disabilities and wish to file a program complaint, please see the
contact information above. If you require alternative means of communication for
program information (e.g., Braille, large print, audiotape, etc.), please contact USDA's
TARGET Center at (202) 720-2600 (voice and TDD).
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Supplemental Nutrition Assistance Program

For additional information dealing with Supplemental Nutrition Assistance Program
(SNAP) issues, call either the USDA SNAP Hotline Number at (800) 221-5689, which
is also in Spanish, or the State Information/Hotline Numbers (http://directives.sc.egov.
usda.gov/33085.wba).

All Other Inquires

For information not pertaining to civil rights, please refer to the listing of the USDA
Agencies and Offices (http://directives.sc.egov.usda.gov/33086.wba).
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