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Major fieldwork for this soil survey was done in the period 1957 to 1961. Soil names and de-

scriptions were approved in 1965. Unless otherwise indicated, statements in the publication

refer to conditions in the county in 1963. This survey was made cooperatively by the Soil Con-

servation Service and the Wisconsin Geological and Natural History Survey, Soil Survey

Division, and the Wisconsin Agricultural Experiment Station, University of Wisconsin, as

part of the technical assistance furnished lt)o the Pierce County Soil and Water Conservation
istrict.

HOW TO USE THIS SOIL SURVEY

HIS SOIL SURVEY of Pierce

County, Wis., contains information
that can be applied in managing farms and
woodlands; in selecting sites for roads,
ponds, buildings, or other structures; and
in appraising the value of tracts of land
for farming, industry, or recreation.

Locating Soils

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

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

Finding and Using. Information

The “Guide to Mapping Units” can be
used to find information in the survey.
This guide lists all of the soils of the
county in alphabetic order by map symbol.
It shows the page where each kind of soil
is described, and also the page for the
capability unit, woodland group, or any
other group in which the soil has been
placed.

Individual colored maps showing the
relative suitability or limitations of soils
for many specific purposes can be devel-

oped by using the soil map and informa-
tion in the text. Interpretations not
included in the text can be developed by
grouping the soils according to their suit-
ability or limitations for a particular use.
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 limi-
tation®’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 manage-
ment of the soils in the soil descriptions
and in the discussions of the interpretative
groupings.

Foresters and others can refer to the sec-
tion “Woodland Uses of the Soils,” where
the soils of the county are grouped accord-
ing to their suitability for trees.

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

Scientists and others can read about how
the soils were formed and how they are
classified in the section “Genesis, Mor-
phology, and Classification of Soils.”

Students, teachers, and others will find
information about soils and their manage-
ment in various parts of the text.

Newcomers in Pierce County may be
especially interested in the section “Gen-
eral Soil Map,” where broad patterns of
soils are described.

Cover Picture:

Field strips and contour stripcropping on a
farm in Pierce County.
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EXPLANATION
Series Year and Series Number

Series year and number were dropped from all soil surveys sent to the printer after December 31, 1965. Many
surveys, however, were then at such advanced stage of printing that it was not feasible to remove series year and
number. Consequently, the last issues bearing series year and number will be as follows:

Series 1957, No. 23, Las Vegas and Eldorado Valleys Series 1960, No. 31, Elbert County, Colo. (Eastern Part)

Area, Nev, Series 1961, No. 42, Camden County, N.J.
Series, 1958, No. 34, Grand Traverse County, Mich. Series 1962, No. 13, Chicot County, Ark.
Series 1959, No. 42, Judith Basin Area, Mont. Series 1963, No. 1, Tippah County, Miss.

Series numbers will be consecutive in each series year, up to and including the numbers shown in the foregoing list.
The soil survey for Tippah County, Miss., will be the last to have a series year and series number.
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SOIL SURVEY OF PIERCE COUNTY, WISCONSIN

BY ORVILLE L. HASZEL, SOIL CONSERVATION SERVICE

FIELDWORK BY DALE E. PARKER, DELBERT D. THOMAS, AND GORDON N, WING, SOIL CONSERVATION SERVICE

UNITED STATES DEPARTMENT OF AGRICULTURE, SOIL CONSERVATION SERVICE, IN COOPERATION WITH THE WIS-
CONSIN GEOLOGICAL AND NATURAL HISTORY SURVEY, SOIL SURVEY DIVISION, AND THE WISCONSIN AGRICUL-
TURAL EXPERIMENT STATION, UNIVERSITY OF WISCONSIN

PIERCE COUNTY is in the west-central part of
Wisconsin (fig. 1). It is bordered on the west by the
St. Croix River (Lake St. Croix) and on the south by the
" Mississippi River. On the east it is bordered by Dunn
and Pepin Counties, and on the north by St. Croix County.
The total land area is 378,240 acres.

The county has 17 civil townships, but it contains no
large cities. The largest urban area, River Falls, is partly
in St. Croix County. Ellsworth, the counfy seat, is cen-
trally located. The population of the county was 22,503
in 1960. About 50 percent of the workers in the county are
engaged in activities related to farming, and an additional
15 percent are engaged in wholesale or retail trade. Still
others are engaged in manufacturing.

Nearly 89 percent of the acreage in the county was in
farms in 1959, and most of the land suitable for cultiva-
tion is now used for field crops or pasture. About a fourth
of the acreage is wooded.

Farming, based primarily on dairying, is, by far, the
most important enterprise in the county. The dairy farms
are generally diversified, and the dairy farmers raise
swine, sheep, and poultry in addition to keeping dairy
cattle. Cash crops are grown on a few farms, but the field
crops are fed mainly to the dairy cattle or to other kinds
of livestock.

Corn grown for grain or forage, and also hay and oats,
are the main field crops. Soybeans ave important, and
pasture occupies a large acreage. The most important hay
crop is alfalfa, but mixed clover and timothy are also
grown extensively for hay. Oats are generally grown as
a nurse crop for hay.

Farm products are the basis of practically all of the trad-
ing and manufacturing in the county. The farms supply
dairy products to the creameries located in Ellsworth
and Elmwood, and they supply milk to the milk-proc-
essing plant in Spring Valley. The output of cheese has
increased considerably over the years. More emphasis has
been placed on producing butter, however, than on pro-
ducing cheese. This county is now a part of the most
important creamery area in Wisconsin.

Additional industries in the county are the processing
of maple sirup and other forest products. The forests,
however, not only supply maple sirup and wood for the

! From figures of the U.S. Bureau of the Census for 1959,

farms, but they also provide recreation and some cash
income from the sale of wood products. The larger plants
for processing lumber and other wood products are near
Spring Valley.
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Figure 1.—Location of Pierce County in Wisconsin.
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The tourist industry is of increasing importance in the
western part of the county. For tourists and others, the
wet areas along the Mississippi River provide places to
fish, and they provide other types of recreation. Commer-
cial fisherman also take fish from Lake Pepin and Lake
St. Croix, and those fish ave shipped as far east as New
York City. _

The county has a large acreage of soils suitable for
farming. Most of the soils are moderately deep or deep,
and some are nearly level or gently sloping. Others are
sloping, and some soils that border the larger streams
are steep and stony. Most of the soils are silty or loamy,

.but some are sandy. Field crops grown on the soils of this
county respond to applications of lime and fertilizer.

How This Survey Was Made

Soil scientists made this survey to learn what kinds of
soils are in Pierce County, where they are located, and
how they can be used. )

They went into the county knowing they likely would
find many soils they had already seen, and perhaps some
they had not. As they traveled over the county, they
observed steepness, length, and shape of slopes; size and
speed of streams; kinds of native plants or crops; kinds
of rock; and many facts about the soils. They dug many
holes to expose soil profiles. A profile is the sequence
of natural Jayers, or horizons, in a soil; it extends from
the surface down into the parent material that has not
been changed much by leaching or by roots of plants.

The soil scientists made comparisons among the pro-
files they studied, and they compared these profiles with
those in counties nearby and in places more distant. They
classified and named the soils according to nationwide,
uniform procedures. To use this survey efficiently, it is
necessary to know the kinds of groupings most used in a
local soil classification.

Soils that have profiles almost alike make up a soil
series. Except for different texture in the surface layer,
all the soils of one series have major horizons that are
similar in thickness, arrangement, and other important
characteristics. Fach soil series is named for a town or
other geographic feature near the place where a soil of
that series was first observed and mapped. Dubuque and
Sparta, 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 go
with their behavior in the natural, untouched landscape.
Soils of one series can differ somewhat in texture of the
surface soil and in slope, stoniness, or some other charac-
teristic that affects use of the soils by man.

Many soil series contain soils that differ in texture of
their surface layer. According to such differences in tex-
ture, separations called soil types are made. Within a
series, all the soils having a surface layer of the same
texture belong to one soil type. Dakota sandy loam and
Dakota loam are two soil types in the Dakota series. The
difference in texture of their surface layers is apparent
from their names.

Some types vary so much in slope, degree of erosion,
number and size of stones, or some other feature affecting

their use, that practical suggestions about their manage-
ment could not be made if they were shown on the soil
map as one unit. Such soil types are divided into phases.
The name of a soil phase indicates a feature that affects
management. For example, Derinda silt loam, 0 to 2
percent slopes, is one of several phases of Derinda silt
loam, a soil type that ranges from nearly level to steep.

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

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

In preparing some detailed maps, the soil scientists
have a problem of delineating areas where different kinds
of soils are so intricately mixed and so small in size that
it is not practical to show them separately on the map.
Therefore, they show this mixture of soils as one mapping
unit and call it a soil complex. Ordinarily, a soil complex
is named for the major kinds of soil in it, for example,
Edith-Wykoff soils. Also, most surveys include areas
where the soil material is so rocky, so shallow, or so fre-
quently worked by wind and water that it cannot be classi-
fied by soil series. These areas are shown on a soil map like
other mapping units, but they are given descriptive
names, such as Steep stony and rocky land or Riverwash,
and are called land types.

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

But only part of a soil survey is done when the soils
have been named, described, and delineated on the map,
and the laboratory data and yield data have been as-
sembled. The mass of detailed mmformation then needs to
be organized in a way that it is readily useful to different
groups of readers, among them farmers, managers of
woodland, engineers, and homeowners. Grouping soils
that ave similar in suitability for each specified use is the
method of organization commonly used in soil surveys.
On basis of the yield and practice tables and other data,
the soil scientists set up trial groups, and then test them
by further study and by consultation with farmers,
agronomists, engineers, and others. Then, the scientists
adjust the groups according to the results of their studies
and consultation. Thus, the groups that are finally evolved
reflect up-to-date knowledge of the soils and their be-
havior under present methods of use and management.
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General Soil Map

The general soil map at the back of this survey shows,
in color, the soil associations in Pierce County. A soil
agsociation 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 farming or other land use. Such
a map is not suitable for planning the management of a
farm or field, because the soils in any one association
ordinarily differ in slope, depth, stoniness, drainage, and
other characteristics that affect management. The soil
assoclations in Pierce County are discussed in the pages
that follow.

1. Dakota-Waukegan Association
Moderately deep, dark-colored, loamy soils of stream
terraces '

This soil association occupies broad stream terraces
in the northwestern corner of the county, and terraces of
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the Trimbelle and Big Rivers. It makes up about 8 per-
cent of the total land area in the county.

The principal soils are those of the Dakota and Wau-
kegan series (fig. 2). Those soils are moderately deep
loams and silt loams underlain by sandy material. For
the most part, they are gently sloping. The Dakota and
Waukegan soils formed under a cover of prairie grasses
and scattered oaks, and they are dark colored. The
Waukegan soils are more silty than'the Dakota.

Less extensive in this association are the dark-colored
Rockton and Hesch soils. The Rockton soils occur where
limestone bedrock is near the surface. The Hesch soils
occupy the lower slopes of the sandstone hills that rise
above the terraces. They are gently sloping to steep and
formed in material weathered from sandstone.

Minor acreages are made up of light-colored Lamont,
Renova, Boorie, and Hixton soils. The Lamont soils oc-
cupy a narrow area bordering the Mississippi and St.
Croix Rivers, where they formed in windblown sand.
They range from moderately steep, where they occur on
the river banks, to gently rolling, dunelike, or hummocky
on the terraces. Gently sloping to moderately steep
Renova soils occupy the tops of the sandstone hills. Boone
soils are on the steep side slopes, and gently sloping to
steep Ilixton soils are on the lower slopes. All of the
light-colored soils formed under a cover of trees.

n
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Figure 2—Cross section of association 1 showing the topography, the major soils, and the underlying material.
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Many of the soils of this association have layers of
loamy material within their substratum of loose, sandy
material. These loamy layers are common in the sub-
stratum of soils in the valleys of the Trimbelle and Big
Rivers. They are especially prevalent in the soils near
hills and ridges capped with limestone.

The Dakota and Waukegan soils, and others in this
association, ave well suited to crops. Yields are generally
good if enough rainfall is received, and if the rainfall
1s well distributed. Many of the soils, however, are some-
what droughty, and some are susceptible to wind erosion.

2. Antigo-Onamia Association

Moderately deep, light-colored, loamy soils of stream
terraces

This soil association occupies the terrace of the Kin-
nickinnic River in the northwestern corner of the county,
and it also makes up a part of the Mann Valley. The
terrace consists of a shelf of bedrock cut by a gorge
through which flows the Kinnickinnic River. On this
terrace have been deposited various thicknesses of out-
wash and loess that overlie the bedrock. The association
occupies about 2 percent of the county.

Moderately deep Antigo and Onamia soils are domi-
nant in this association (fig. 3). They ave silty or loamy
and are underlain by sand and gravel. For the most
part, they are on the nearly level or gently sloping parts
of the terrace in the western part of the association.

Dubugque, Tell, and Mevidian soils also occur in this
association, but less extensively than the Antigo and
Onamia soils. The Dubuque soils are near the edge of
the terrace, where limestone bedrock is near the surface.
The Tell and Meridian soils, which have formed in
thicker deposits of soil material than the Dubuque, are
between the edge of the terrace and the gentle lower
slopes of the adjacent hills.

Another minor part of this association consists of Rock-
ton and Whalan soils and of areas of Terrace escarp-
ments, Steep stony and rocky land, and Alluvial land.
Still another minor part is made up of Chetek, Idith,
Wykoft, Lamont, and Plainfield soils. The gently sloping
to moderately steep Rockton soils, and some areas of
Whalan soils, are on the edge of the terrace and along
the ravines that dissect the rock shelf. Areas of Terrace
escarpments and of Steep stony and rocky land make
up the walls of the gorge, and areas of Alluvial land
are dominant on the bottoms along the streams.

The Chetek, Edith, and Wykoff soils are on the dis-
sected rolling to hilly outwash plain in the extreme
northwestern corner of the soil association. They are
generally shallower or coarser textured than the soils in
other parts of the association. Those soils and the Onamia
soils in this part of the association have a loamy or sandy
surface layer and an extremely leached, gravelly sub-
stratum. The Lamont and Plainfield soils occur near the
edge of the terrace above the St. Croix River. The

Figure 3.—Cross section of associations 2 and 8 showing the topography, the major soils, and the underlying material.
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Lamont soils formed in material deposited by wind, and
the Plainfield soils, in material deposited by water.

The soils of this association that f6rmed in outwash—
the Meridian and Tell, for example, and to a lesser extent,
the Antigo and Onamia—have layers of loamy material
within their substratum of loose, sandy or gravelly
material.

The major soils of this association, and some, of the
minor soils, are suitable for crops. The soils are slightly
droughty during extended periods of dry weather, but
the ones that have loamy material within the substratum
are less droughty than the others. The soils in the dis-
sected area in the extreme northwestern part of the asso-
clation are generally suited to pasture and trees. The
slopes in that part of the association are steep and
irregular, and the soils are coarser textured, shallower,
and more droughty than in other places. Practices that
conserve the soils and water are difficult or impractical

to apply.

3. Derinda-Schapville Association

Moderately shallow, silty soils underlain by neutral to
caleareous shale

This association is characterized by gently sloping to
steep ridgetops—some broad, some narrow—and by nar-
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row, steep-walled valleys. All of the ridgetops are capped
with shale. The shale, in turn, is covered by a layer of
glacial till and by windblown silty material (loess). The
association is divided into two parts by the valley of the
Trimbelle River. It occupies about 2 percent of the
county.

A major part of this association consists of Derinda,
Schapville, Renova, and Vlasaty soils (fig. 4). In many
places Derinda soils and their dark-colored associates,
the Schapville soils, occur toward the outer edges of the
ridgetops. In those areas the layer of glacial till is thin
or absent and the mantle of silty material directly over-
lies the shale. Wet subsoil variants of the Schapville
series occur in the less sloping parts of the association,
where the cover of windblown material is thin and a
perched water table is near the surface.

In the wet subsoil variants of the Schapville series,
percolating water collects above the layer of slowly
permeable shale or clay that underlies the blanket of
silty material. The water moves laterally along the top
of the slowly permeable layer until it reaches an outlet
along the marginal breaks. Here, along the fringe of the
perched water table, moisture passes upward by capillary
action into the overburden of soil material. The addi-
tional moisture favors more luxuriant growth of plants,

Figure 4—Cross section of associations 3 and 5 showing the topography, the major soils, and the underlying material.
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which, in turn, contribute more organic matter to the
soils. :

The Renova are well-drained soils on the central and
highest parts of ridges, generally on the steeper convex
slopes. The Vlasaty soils are in areas marginal to those
occupied by the Renova soils, at a slightly lower elevation,
and mainly on gentle, concave slopes.

Minor acreages in this association are occupied by the
Seaton, Wykofl, and Sargeant soils. The Seaton solls are
in positions similar to those occupied by the Renova
soils, and are well drained. Wykoff soils are on the
steeper hilltops. The Sargeant soils are in the lower parts
of this association and are somewhat poorly drained.
They formed in a mantle of windblown silt that overlies
glacial till. The Sargeant soils receive both runoff and
seepage waters.

In this association the Seaton, Renova, and Vlasaty
soils are the best for farming. They are suited to all the
crops commonly grown in the area. The Wykoft soils are
slightly less smtable for crops because they are generally
steeper and are slichtly more droughty than the Seaton,
Renova, and Vlasaty soils. The Derinda and Schapville
soils have limited depth, and as a result, are not well
suited to deep-rooted crops. The Sargeant soils and the
wet subsoil variants of the Schapville series generally
have slopes that are more gentle than those of the other
soils. Iixcess water is a hazard in the less sloping areas
of those soils.

Most of the soils of this association are used for crops.
-Where the soils are too steep for cultivation, however,
they are used mainly for meadow, permanent pasture, or
trees, and a small acreage is idle. The native forest in
the wooded areas consists of upland hardwoods.

4. Derinda, Acid Variant-Gale,
Thin Solum Variant, Association

Moderately shallow, silty soils wnderlain by acid shale,
siltstone, and sandstone

This association consists mainly of sloping to steep soils
in a valley located in the upper reaches of the watershed
of Plum Creek. It also includes soils on the ridgetops
that surround the valley. Typical of the landscape in the
association are rounded hills covered by silty material.
The soils are underlain by acid shale or by siltstone and
sandstone bedrock. The association occupies about 2 per-
cent of the county.

This association is unique in Pierce County, for where
the extremely acid shale is near the surface, the soils
are acid. This acid reaction has a marked inflnence on
the management of the soils and crops. The association
is also unique in the fact that in the geologic past the
area that now makes up this association was the site of
a disturbance that caused a vertical displacement of the
bedrock. The fault line caused by this displacement ex-
tends southeast-northwest across the southern part of the
association. Along this fault line in some parts of the
association, the bedrock on one side of a hill is of an
entirely different kind than that on the other side,
although both kinds of bedrock are at the same elevation.

A major part of this association consists of acid
variants of the Derinda series and of thin solum variants
of the Gale series (fig. 5). Both the Derinda and Gale

variants are on the steep side slopes of ridges that sur-
round the valley, and they are also on the sides of hills
within the valley. The acid variants of the Derinda series
occur at various elevations, immediately below the thin
solum variants of the Gale series. The thin solum variants
of the Gale series are on east-facing slopes at elevations
of 1,020 to 1,040 feet. In the areas where these variants
oceur, the soils have been influenced by the underlying
shale or by siltstone or sandstone. Some of the soils of
these areas are similar in many respects and ave so inter-
mingled that they could not be mapped separately.

The acid variants of the Dervinda series are closely
related to the Derinda soils of association 3. They formed
in silty material over acid shale, however, instead of in
silty material over neutral to calcareous shale. Like the
Derinda soils of association 8, the acid variants are
locally important for farming, although they are not
extensive.

A minor part of this association is occupied by Gale
and Boone soils, which occupy only small acreages; by
Seaton, Otterholt, Spencer, Renova, and Vlasaty soils;
and by areas of Alluvial land. The Seaton soils are
mainly gently sloping to sloping and are in valleys. They
oceur mainly where the mantle of loess is deep over
shale. Moderately well drained or well drained Otterholt,
Spencer, Renova, and Vlasaty soils are on the ridgetops
surrounding the valley, where they formed in deep or
moderately deep, silty material over loam glacial till.
The areas of Alluvial land are in drainageways,

The soils in a large part of this association are better
suited to the production of forage crops or trees than to
field crops. The Otterholt, Spencer, Renova, and Vlasaty
soils are better suited to field crops than the other soils.
The Seaton soils, however, are also highly desirable for
crops, but the Gale and Boone soils are less suitable.
Some soils of the association are too shallow or droughty
to be well suited to crops, and the steep slopes, bedrock
near the surface, or erosion make some valley soils unsuit-
able. Large applications of lime are requirved for average
yields in areas where the mantle of silty material is
thin and the acid shale near the surface makes the surface
layer acid.

5. Renova-Vlasaty Association

Moderately deep, silty soils underlain by yellowish-brown,
acid till

This soil association consists of gently rolling to steep
upland ridges, very steep bluffs, narrow valleys, sand-
stone hills, and broad valleys. It occupies about 30 per-
cent of the total land area of the county. The soils in
most of the association are underlain by a layer of
yellowish-brown glacial till that caps the bedrock of
Limestone or sandstone. The till is most common on the
hills and ridgetops, but it also extends into the broad
valleys. Most of the soils formed partly in the till and
partly in windblown silty material (loess) that forms a
mantle over the till. Throughout most of this association
are light-colored soils formed under a cover of trees. In
the extreme western part, however, some dark-colored
soils are intermingled with the light-colored ones. The
dark-colored soils have formed in arveas, called oak open-
ings, where the cover consisted partly of grass and partly
of trees.
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Figure 5—Cross section of association 4 showing the topography, the major soils, and the underlying material.

A major part of this association is occupied by Renova
and Vlasaty soils (see fig. 4). Those well drained or
moderately well drained soils occur at the highest eleva-
tions on the ridgetops in the uplands.

Minor areas of Wykoff soils also occur on the ridge-
tops. In addition, small, isolated patches of Santiago
soils occur there at the highest elevations, and areas of
Otterholt and Spencer soils occur where the mantle of
silty material is thickest.

Minor acreages of this association are occupied by soils
of the Ldith-Wykoff complexes; by somewhat poorly
drained Sargeant and Almena soils; by areas of Alluvial
land; and by Chaseburg, Worthen, Auburndale, and
Clyde soils. The association also includes areas of Ar-
land, Boone, Gale, Hixton, Seaton, Whalan, Edith soils
mapped separately, and Port Byron, Ostrander, Racine,
“and Floyd soils, as well as small, isolated patches of
Derinda and Schapville soils.

The soils of the Edith-Wykoff complexes are on the
steeper hills and gravelly moraines. The Sargeant and
Almena soils are lower in the soil pattern, on gentle,
mainly concave slopes. The areas of Alluvial land and
of Chaseburg, Worthen, Auburndale, and Clyde soils are
in the upland drainageways.

The soils of the Arland, Boone, Gale, and Iixton
series occupy areas of sandstone hills, mostly east and

261-370—G8 2

south of Ellsworth. The Arland soils occur on the tops of
the hills with Renova and Whalan soils; Boone soils are
on the side slopes of the hills; and gently rolling Gale
and Hixton soils occur with Seaton soils in the gently
rolling, broad valleys. All of these soils have formed in
material weathered from sandstone bedrock or are under-
lain by sandstone bedrock. They range from well drained
and fertile to excessively drained and infertile.

Shallow, gravelly Edith loams are on the hills in the
extreme western part of this association. Dark-colored
Port Byron, Ostrander, and Racine soils generally oc-
cupy the lower side slopes of the hills, and gently rolling
areas of those soils occupy the broad valleys. Somewhat
poorly drained Floyd soils are in the drainageways. The
small areas of Derinda and Schapville soils are near Ills-
worth and near areas of soil association 3.

Cultivated crops are grown on the soils of most of the
ridgetops and valleys. The steep side slopes of the ridges
and hills are mainly in trees, but some of those steep
areas are pastured. The cover of trees is sparse in the
western part of the association. .

Where the deep, silty soils are properly farmed, yields
of crops are generally good. The moderately deep soils
are only slightly less productive than the deep soils, but
the shallow soils have been more adversely affected by
erosion. Droughtiness is not a major problem in this asso-
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ciation, for the acreage of excessively drained soils is not
extensive. Gully erosion is a serious hazard, however,
where runoff from the ridges flows down the bluffs and
valley walls.

On many of the farms in this association, the kinds of
soils and slopes vary greatly and there is a wide range in
the degree of erosion. On those farms, management is
more complex than on farms where the soils are more
nearly uniform.

6. Seaton-Dubuque Association

Dominantly deep, silty soils over dolomite

This soil association consists of narrow, gently rolling
upland ridges of dolomite covered by a mantle of wind-
blown silty material. It also contains very steep bluffs
and narrow areas of stream terraces and bottom lands.
The ridgetops in the uplands are occupied by soils that
are deep, silty, and well drained. The steeper side slopes
of the ridges, next to the bluffs, are occupied by moder-
ately deep to shallow, silty soils that are also well

drained. In most places soils that are shallow over dolo-
mite or sandstone occupy the bluffs, but there are some
cliffs or outcrops of bedrock. Gently sloping to steep
soils occupy the valley slopes. The soils of this associa-
tion are dominantly deep, well drained, and silty, but
some shallow or excessively drained, sandy soils are in-
cluded. This association occupies about 80 percent of the
county.

A large part of this association consists of Seaton and
Dubuque soils (fig. 6). Seaton soils are on the less steep
part of the ridgetops and on the valley slopes, and Du-
buque soils are on the steeper parts of the ridgetops.
Areas of Steep stony and rocky land lie between areas
of these soils on the ridgetops and those on the valley
slopes.

Minor soils on the ridges are the Otterholt, Renova,
Whalan, and Spencer. Also, sizable areas of Downs soils

“occur on ridges in Hartland and Trenton Townships, and

smaller areas of those soils are scattered throughout the
association. Boone, Hixton, and Gale soils occupy a minor
acreage on the valley slopes. Other minor soils are the

Figure 6.—Cross section of association 6 showing the topography, the major soils, and the underlying material.
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Fayette, Tell, Meridian, and Plainfield on stream ter-
aces; Chaseburg and Worthen soils in upland drainage-
ways; and areas of Alluvial land and Avenzville soils on
the narrow bottoms of the counlees.

In this association the blufls that face north and east
are generally covered by a dense stand of timber. The
timber is more sparse on the bluffs that face south and
west, and the native grasses in those areas compete with
the hardwoods for dominance. Some of these blufls are
used for pasture, buf, cattle generally do not obtain much
forage. Where the deep, silty soils of the upland ridges
and valley slopes are properly farmed, excellent crops of
corn, oats, and hay are produced. The shallower Dubuque
soils are less productive and are more adversely affected
by erosion than the deeper soils.

Erosion is a serious hazard if areas of this association
are cultivated. In many places runoff’ that flows down the
face of the bluffs and down the valley slopes from
Seaton and Dubuque soils. on the ridges causes serious
gully erosion and methods of safely disposing of this
water are needed. Also, the pastures are subject to dam-
age if they are overgrazed. The wooded areas are subject
to damage if they arve improperly managed.

Many of the farms in this soil association ave two story,
with part of the cropland on the ridgetops and part in
the valleys. On those farms, management is complex be-
cause of the wide range in the kinds of soils, especially
in the sloping and eroded phases.

7. Otterholt-Spencer Association

Deep, silty soils over till-capped dolomite

This soil association consists of gently rolling to steep
upland ridges, very steep blufls, gently sloping to steep
valley slopes, narrow terraces, and bottom lands. It oc-
cupies about 20 percent of the county.

Physiographically, this association is similar to soil
assoclation 6. It differs in that a layer of glacial till over-
lies the dolomite and is generally within 5 feet of the
surface. The layer of till caps the ridgetops, but it does
not extend into the narrow, steep-walled valleys. From
this till, the soils derive some of their characteristics.

Deep, silty, well drained and moderately well drained
soils are on the ridgetops. Moderately deep to shallow,
well-drained, silty soils are on the steeper side slopes of
the ridges, next to the bluffs. The bluffs are occupied by
soils that are very shallow over dolomite or sandstone.
Some cliffs or outcrops of bedrock occupy a part of the
association, but the cliffs are not so prominent a feature
of the bluft areas as those in soil association 6. The soils
of the valley slopes ave silty, and they range from deep
and well drained to shallow and excessively drained.

A major part of the association consists of Otterholt
and Spencer soils (fig. 7). These deep, silty, well drained
or moderately well drained soils occur with Renova soils
on many of the broader ridgetops. Dubuque soils are on
the steeper, narrow ridgetops and on the valley slopes.
Seaton soils mainly occupy the valley slopes.

Whalan, Gale, and Hixton soils occupy a minor part of
the association and are on the valley slopes. Other soils
that make up minor acreages are the Fayette, Tell, Mer-
idian, Stronghurst, and Onamia on stream terraces;
Chaseburg and Orion soils in upland drainageways; areas

of Alluvial land and Riverwash and of Arenzville and
Orion soils in coulees and on the major stream bottoms;
and areas of Steep stony and rocky land and Terrace
escarpments in the bluft areas and on the terrace breaks.
In addition, some poorly drained and somewhat poorly
drained soils, such as the Almena, occur south of Olivet,
within the upper limits of the watershed of Plum Creek.
In the areas where those soils occur, there is a perched
water table and seepage flows are common. Also, in the
same general area, small, isolated patches of Santiago
soils occupy the tops of the highest ridges.

The slopes of the bluffs that face north and east in this
association are generally covered by a dense stand of
timber. The timber is more sparse on the slopes of the
bluffs that face south and west, and native grasses com-
pete with the hardwood trees for dominance. Many of
the south- and west-facing slopes are used for pasture,
but yields are low,

Where the deep, silty soils of the upland ridges, valley
slopes, and terraces are properly farmed, yields of corn,
oats, and hay are generally good. The shallower Dubuque
soils and the Whalan soils are less productive and are
more adversely affected by erosion than are the deeper
soils. Control of excess water is needed for reliable pro-
duction of crops on the Almena, Sargeant, and Sable
soils.

Erosion is a serious hazard in areas of this association
that are cultivated. Excess water is a hazard in the
somewhat poorly drained or poorly drained areas. The
pastures are subject to damage if they are overgrazed,
and the wooded areas are subject to damage if they are
improperly managed. Methods ave needed to safely dis-
pose of the excess water on the valley slopes so that
gullying will be prevented. ‘

Many of the farms in this soil association are two story,
with part of the cropland on the ridgetops and part in
the valley. On those farms management is complex be-
cause of the wide range in the kinds of soils and slopes
and the wide range in the degree of erosion.

8. Sparta-Plainfield Association
Deep, sandy soils of stream terraces

This soil association consists of terraces formed at sev-
eral different levels by the Mississippi River. It is bor-
dered on the south and west by the Mississippi River and
its alluvial flood plain. On the north it is bordered by the
bluffs of the upland. The association occupies most of the
terrace between Hager City and Bay City. The soils of
this association are nearly level to gently sloping and are
sandy and loamy. They are underlain by loose, sandy
and gravelly material. Dark-colored soils are predomi-
nant, but light-colored soils are also extensive. The asso-
ciation makes up about 2 percent of the total land area
in the county.

A major part of this association consists of Sparta and
Plainfield soils (see fig. 3). The Plainfield soils are less
extensive than the Sparta. They are most extensive on
the east end of the terrace, above Bay City. The Sparta
and Plainfield soils are deep, excessively drained, and
sandy, and they formed in outwash sand and gravel.
They differ from one another in the thickness and color
of their surface layers. The Sparta soils have formed
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Figure 7.—Cross section of association 7 showing the topography, the major soils, and the underlying material.

under a cover of prairie grasses, and they have a thick,
dark-colored surface layer. The Plainfield soils have
formed under forest. Their surface layer is lighter col-
ored than that of the Sparta soils.

Minor soils of this association arve the Burkhardt,
Dakota, and Waukegan. Also, small areas of Onamia,
Fayette, Antigo, and Port Byron soils occupy part of the
terrace. Terrace escarpments form the steep breaks be-
tween. the levels of the terrace. They also separate this
soil association from the areas of Alluvial land of asso-
ciation 9 on bottom lands of the Mississippi River.

Except for small areas in woodlots, this association has
all been cleared, and most of the acreage is used for crops.
Some areas of the Plainfield soils have been planted to
pines or are idle. Plantings of pines have also been
established on some areas of Sparta soils. The Burkhardt,
Dakota, and Waukegan soils are better suited to field
crops than are the Plainfield and Sparta soils, and they
are used mainly for that purpose. '

This association is attractive to homebuilders, and sev-
eral small residential areas have already been established.
Attractive homesites, some that overlook the Mississippi

River, are available on several levels of the terrace. The
sandy and gravelly material that underlies the soils is
excellent for the construction of small buildings and for
systems for disposing of waste material. Also, this area
is convenient to Red Wing, Minn., which is just across
the river.

Management is difficult in this association because the
soils' are droughty and low in fertility. Also, the soils
along the terrace escarpments are subject to gullying and
to erosion by wind and water.

9. Arenzville-Alluvial Land Association

Soils of the bottom lands

This association consists of narrow, nearly level bottom
lands along the major streams in the county. It also in-
cludes broader areas of the flood plain of the Mississippi
River and small areas of soils on low stream terraces. The
areas are bordered by steep bluffs or by terrace escarp-
ments. The association occupies about 3 percent of the
total land area in the county.
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Areas of Joamy Alluvial land occupy the largest
acreage in the association. Soils of the Arenzville series
are extensive (fig. 8), and the association also contains
a considerable acreage of Orion soils. The soils formed
in water-deposited material washed from the adjacent up-
lands. The largest area of Alluvial land, wet, is on the
flood plain of the Mississippi River. Smaller areas are on
the bottom lands of all the major streams in the county.

A minor part of the association is occupied by Terril
soils and by areas of sandy Alluvial land and Riverwash.
Riverwash consists of bars of sand and gravel and of the
channels of dry streams.

All of the soils of this association are subject to flood-
ing and to deposition of overwash. The Arenzville, Terril,
and Orion soils are deep and are silty and loamy. If
those soils are protected from flooding, excellent yields
of corn, oats, and hay ave obtained. The areas of Alluvial
land, loamy, vary in texture and depth and are less pro-
ductive than the deep, silty soils. Alluvial land, wet, s
mainly in trees and is maintained largely as areas for
wildlife and recreation. Alluvial land, sandy, is suitable
only for pasture or for wildlife and recreational areas.
Riverwash is unproductive of plants.

The soils of this association are subject to flooding dur-
ing the growing season, and they receive deposits of un-
wanted material carried by the floodwaters. They are
also subject to streambank erosion and to channel cut-
ting. The coarse-textured soils, furthermore, arve droughty
and low in fertility, and some of the areas are inaccessible
because they are cut by channels and sloughs.
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10. Santiago-Wykoff Association

Moderately deep to shallow, silty soils underlain by
reddish-brown, acid till

This soil association consists of several small, isolated
areas of soils on ridgetops within areas of soil association
5. The physiographic features are similar to those of
association 5, but the slopes are more gentle. The areas
form a discontinuous pattern at the highest elevation on
the landscape. Most of them are centrally located on the
broadest ridges. The association occupies about 1 percent
of the total land area in the county.

Santiago and Wykoff soils are dominant in this asso-
ciation (fig. 9). They formed in a mantle of moderately
deep, silty or loamy material over reddish-brown sandy
loam till. The till ‘overlies yellowish-brown till that 1s
typical in this part of the county. Minor soils of the asso-
ciation that also .formed over the reddish-brown till are

-the moderately well drained Freeon and the somewhat

poorly drained Freer. Those soils are on gentle concave
slopes of small watersheds.

Other minor soils in the association are the Otterholt
soils and Renova and Vlasaty soils, which occur together.
The Otterholt soils occur where the mantle of silty ma-
terial is thick. The Renova and Vlasaty soils generally
occur at a slightly lower elevation in the soil pattern
than do the other soils.

All of the soils of this association are well suited to
general farming and are easily managed. Most of the

Figure 8—Cross section of association 8 showing the topography, the major soils, and the underlying material.
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Figure 9.—Cross section of association 10 showing the topography, the major soils, and the underlying material.

acreage is used for crops, but some areas are wooded.
Where good management is used, yields of corn, oats, and
hay are generally good. In cultivated areas the soils are
subject to serious erosion, and methods of safely dispos-
ing of excess water are needed on the steeper side slopes.
Also, the pastures are subject to damage if they are over-
grazed. The wooded areas are subject to damage 1f they
are not properly managed.

Use and Management of Soils

This section has several main parts. The first explains
the system of capability classification used by the Soil
Conservation Service, and the next describes manage-
ment of groups of soils, the capability units. Then, pre-
dicted annual yields per acre of the principal crops are
shown., Finally, information about managing the soils
as woodland and for engineering is given.

Capability Groups of Soils

Capability classification is the grouping of soils to
show, in a general way, their suitability for most kinds
of farming. It is a practical classification based on limita-
tions of the soils, the risk of damage when they are used,
and the way they respond to treatment. The soils are
classified according to degree and kind.of permanent

limitation, but without consideration of major and gen-
erally expensive landforming that would change the
slope, depth, or other characteristics of the soils; and
withont consideration of possible but unlikely major
reclamation projects. _ :

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.

Capapinrry Crasses, the broadest grouping, are desig-
nated by Roman numerals I through VIIL, The numerals
indicate progressively greater limitations and narrvower
choices for practical use. Classes are defined as follows:

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

Class IL. Soils have some limitations that reduce the
choice of plants or require moderate conservation
practices.

Class ITI. Soils have severe limitations that reduce
the choice of plants, or require special conserva-
tion practices, or both.

Class IV. Soils have very severe limitations that re-
strict the choice of plants, require very careful
management, or bhoth.

Class V. Soils subject to little or no erosion but have
other limitations, impractical to remove, that
limit their use largely to pasture, range, wood-
land, or wildlife food and cover.
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Class VI. Soils have severe limitations that make
them generally unsuited to cultivation and limit
their use largely to pasture or range, woodland,
or wildlife food and cover.

Class VII. Soils have very severe limitations that
make them unsuited to cultivation and that re-
strict their use largely to grazing, woodland, or
wildlife. :

Class VIIIL. Soils and landforms have limitations
that preclude their use for commercial plant pro-
duction and restrict their use to recreation, wild-
life, water supply, or esthetic purposes.

CarapriaTy SuUBCLASSES are soil groups within one
class; they are designated by adding a small letter, e, w0,
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; 2 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 some parts of the United States but not in
Pierce County, shows that the chief limitation is climate
that is too cold or too dry.

In class T there are no subclasses, because the soils of
this class have few limitations. Class V can contain, at
the most, only subclasses indicated by 2, s, and ¢, because
the soils in it are subject to little or no erosion, though
they have other limitations that restrict their use largely
to pasture, range, woodland, wildlife, or recreation.

APABILITY UN1Ts are soil groups within the sub-
.classes. The 'soils in one capability unit are enough alike
to be suited to the same crops and pasture plants, to re-
quire similar management, and to have similar produc-
tivity and other responses to management. Thus, the
capability unit is a convenient grouping for making
many statements about management of soils. Capability
units are generally designated by adding an Arabic nu-
meral to the subclass symbol, for example, ITe-2 or
IITe-1. Thus, in one symbol, the Roman numeral desig-
nates the capability class, or degree of limitation, and the
small letter indicates the subclass, or kind of limitation,
as defined in the foregoing paragraph. The Arabic nu-
meral specifically identifies the capability unit within
each subclass. : :

In the following pages, the capability units in Pierce
County are described and suggestions for the use and
management of the soils are given. Where the need for
lime and fertilizer is indicated in the suggestions for
management, the amount of lime and the kinds and
amounts of fertilizer to apply should be determined by
soil tests. The capability units are not numbered con-
secutively, because not all of the capability units used in
Wisconsin are in this county. To find the names of the
soils in any given unit, refer to the “Guide to Mapping
Units” at the back of this soil survey.

CAPABILITY UNIT I-1

In this capability unit are nearly level, moderately well
drained or well drained, deep soils that are silty or
loamy. These soils are on broad ridgetops, stream ter-
races, and glacial till plains. They have a subsoil in which
permeability is moderately slow or moderate, and they

13

generally have moderate or high available moisture
capacity.

The Fayette, Dakota, and Rozetta soils of this unit are
on stream terraces. During thaws in spring or during
severe storms, they receive water that runs off the adja-
cent uplands. Normally, the water does not stand on the
surface for long periods, and crops may benefit from this
extra moisture. The Rozetta and Spencer soils are mod-
erately well drained. In some places those soils warm up
somewhat more slowly in spring than the other soils. The
Chaseburg and Worthen soils are subject to occasional
overflow. All of the soils of this unit are easy to work.
They have few limitations and can be cultivated safely if
ordinary farming methods are used.

Where crop residue is removed from the field, a suit-
able cropping system is 2 years of row crops, 1 year of a
small grain, and 2 years of hay. If the crop residue is left
on the surface or plowed under, however, and if fertility
is kept high and minimum tillage is practiced, row crops
can be grown year after year.

If fertility 1s kept high, these soils can be used inten-
sively for corn, small grains, forage crops, and special
crops, such as peas, potatoes, and green beans. They can
also be used for pasture and trees, or to provide food and
cover for wildlife.

If lime is applied, the stands of legumes grown on
these soils last longer and the yields of crops, especially
of alfalfa and clover, generally increase. Where corn,
peas, or similar row crops are grown frequently, barn-
yard manure, a crop grown as green manure, and crop
residue help to maintain favorable soil structure. Keep-
ing tillage to a minimum helps to prevent compaction of
the soils where row crops are grown successively for sev-
eral years. Insects and plant diseases are more difficult
to control if the same crop is grown on these soils for
several years in succession.

CAPABILITY UNIT Ile-1

This capability unit consists of deep or moderately
deep, well drained and moderately well drained loams
and silt loams. These soils are gently sloping and ave on
uplands, valley slopes, and stream terraces. They have
moderate or moderately slow permeability and have mod-
erate to high available moisture capacity. Some of these
soils are moderately eroded, and additional erosion is a
slight hazard.

The Dubuque soils of this unit are slightly shallower
than the other soils. Therefore, yields of crops grown on
the Dubuque soils are likely to be slightly lower, espe-
cially in dry years, than yields of crops grown on the
other soils. Yields on the Port Byron soil, on the other
hand, are generally slightly higher than yields on the
other soils. The Freeon, Rozetta, and Spencer soils are
moderately well drained and are generally slower to dry
out and warm up in spring than the other soils.

The soils of this unit are well suited to all of the crops
commonly grown in the county. Row crops can be grown
for several years in succession if all of the crop residue
is left on the field in winter and is turned under in
spring. Where row crops are grown, contour stripcrop-
ping or terracing is needed to control erosion in the more
sloping areas. Using the wheel-track method for planting
corn, and also shredding crop ‘residue, will help to pro-



14 SOIL SURVEY

tect the soils. Where no special practices are used to con-
trol erosion, a suitable cropping system is 1 year of a
row crop, 1 year of a small grain, and 3 years of hay.

Except where the soils of this unit have been recently
limed, good response is received from applications of
lime. Good response is also received from applications of
fertilizer. The content of organic matter, needed espe-
cially in the moderately eroded soils, can be increased by
adding a large amount of manure.

CAPABILITY UNIT Ile-2

This capability unit consists of deep and moderately
deep, well-drained soils that are underlain by outwash
sand, gravel, or bedrock. These soils are slightly
droughty because most of them have only fair to mod-
erate available moisture capacity. They are moderately
permeable and are easy to cultivate.

The soils of this unit are gently sloping and are slightly
susceptible to erosion. Such practices as contour strip-
cropping and terracing help to control erosion and con-
serve moisture. : :

These soils are well suited to corn, small grains, grasses,
and legumes. They can also be used to provide pasture for
livestock, as woodland, or for aveas that provide food
and cover for wildlife. Where no special practices are
used to control erosion, a suitable cropping system is 1
year of a row crop, 1 year of a small grain, and 3 years
of hay.

Lime is needed on all of these soils unless lime has been
added recently. Crops grown on the moderately eroded
areas benefit 1f organic matter is returned -to the soils.
Organic matter can be returned by adding a large amount
of manure and using a cropping system that consists
largely of legumes and grasses.

CAPABILITY UNIT Ile-5

The only soil in this capability unit is Chaseburg silt
loam, 2 to 6 percent slopes. This is a deep, well drained
or moderately well drained soil that formed in silty local
alluvium. It is moderately permeable and has high avail-
able moisture capacity. This soil is in narrow drainage-
ways and on the lower slopes of valleys. It is subject to
occasional overflow, and detrimental overwash is depos-
ited when the areas are flooded. Erosion is a slight
hazard. Except for some channel cutting and gullying,
however, this soil is not subject to serious damage from
erosion. If control of overflow is needed, dikes, con-
structed grass waterways, or diversions can be used to
provide protection.

This soil is suited to all of the crops grown in the
county, and most of the areas are cultivated. The gentle
slopes and high natural fertility make this soil suitable
for intensive cropping. Where no special practices are
needed to control erosion, a suitable cropping system con-
sists of 1. year of a row crop, 1 year of a small grain,
and 3 years of hay. )

Originally, the soil reaction was neutral. Therefore,
little or no lime is needed unless this soil has been
cropped intensively for many years.

CAPABILITY UNIT Ile-7
'This capability unit consists of deep, well-drained,
gently sloping fine sandy loams of uplands, valley slopes,

and outwash plains. In places these soils are underlain
by loamy material. In other places the underlying ma-
terial is sandy but contains bands of loamy material.
Permeability 1s moderately rapid in the upper part of
the profile and moderate in the lower part. The available
moisture capacity is moderate to high.

The finer texture of the underlying material gives these
soils somewhat higher available moisture capacity than
is normal for fine sandy loams. Crops may be damaged
by drought, however, during extended dry periods. Most
of these soils are already eroded to some extent, and they
are subject to further erosion by wind and water. Prac-
tices that conserve moisture and that control erosion are
necessary. Practices that increase the supply of plant
nutrients and that maintain the content of organic matter
are also needed.

Where no special practices are used to control erosion,
a suitable cropping system is 1 year of a row crop, 1 year
of a small grain, and 3 years of hay. Although terraces
are difficult to build and maintain on these soils, a suit-
able cropping system where terraces can be built is 2
years of row crops, 1 year of a small grain, and 1 year
of hay.

Wind erosion can be controlled by keeping a cover of
growing plants or crop residue on the surface at all times.
Liberal use of barnyard manure and of green manure
helps to return organic matter needed to improve tilth.

Crops that are grown the most commonly on these soils
are corn, small grains, soybeans, grasses, and legumes.
These soils can also be used for pasture, trees, or wildlife
habitats. ‘

CAPABILITY UNIT Ils-1

The soils of this capability unit are moderately deep,
well-drained, nearly level loams and silt loams of stream
terraces and outwash plains. These soils are underlain by
loose sand or gravel. They have fair or moderate avail-
able moisture capacity and are moderately permeable.

The soils of this unit are easy to maintain and work if
the content of organic matter is kept high. They are
slightly droughty during extended dry periods. Manage-
ment practices that conserve water will be beneficial to
crops, especially during dry periods. These soils may be
cropped intensively if good soil structure and favorable
permeability are maintained.

These soils are well suited to all of the crops grown in
the area. They are moderately to highly productive if
they are well managed, and if the supply of plant nu-
trients is kept high. Most of the soils are well suited to
use as pasture, woodland, or wildlife areas as well as be-
ing suitable for field crops. A suitable cropping system
consists of 2 years of row crops, 1 year of a small grain,
and 2 years of hay. Row crops can be grown year after
year if the soils are irrigated and are well managed.

Adding liberal applications of barnyard manure and
green manure regularly helps to maintain the content of
organic matter needed to improve tilth. It also helps to
conserve moisture.

CAPABILITY UNIT IIw-1
The soils of this capability unit are deep, somewhat
poorly drained and poorly drained silt loams that are
nearly level. These soils are in shallow depressions and
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in drainageways in the uplands. Wetness is caused by the
slow surface drainage and slow internal drainage, by the
accumulation of runoff from adjacent areas, and by
seepage. )

These soils dry out and warm up more slowly in spring
than do well-drained soils. After rains of long duration,
they rvemain wet longer than do the adjacent better
drained areas. Surface drainage is needed 1n the nearly
level areas and depressions to speed up the removal of
accumulated water. Dikes, diversions, or waterways
should be constructed to prevent frequent ponding caused
by runoff from the adjacent uplands. These soils can be
tile drained if suitable outlets are available. Dependable
yields are not obtained, unless some drainage is provided.

If these soils are adequately drained, a suitable crop-
ping system is one in which a row crop is grown for 1
year and is followed by 1 year of a small grain with a
catch crop. Row crops can be grown year after year if the
content of organic matter and the supply of plant nu-
trients are kept high, if minimum tillage is practiced, and
if good tilth and favorable soil structure are maintained.
The areas that are not adequately drained can be used
for pasture or meadow. :

Lime is not needed, but crops grown on these soils re-
spond well to applications of fertilizer. For most crop
plants, the root zone is restricted to the upper part of the
subsoil. Alfalfa and other crops that have roots long
enough to penetrate into the slowly permeable underlying
material can improve the internal drainage.

CAPABILITY UNIT IIw-2

The soils of this capability unit are deep, somewhat
poorly drained silt loams that are nearly level or gently
sloping. The Sargeant soils of the unit are in shallow de-
pressions and in drainageways in the uplands. The
Stronghurst soil is on low stream terraces. These soils
have high available moisture capacity and moderate to
slow permeability. In a few places, they are wet as a re-
sult of seepage, but mainly they are wet because of the
slow surface drainage, slow internal drainage, and ac-
cumulation of runoff from adjacent areas. Dependable
yields are not obtained unless some drainage is provided.

These soils dry out and warm up more slowly in spring
than do well-drained soils. Also, after rains of long dura-
tion, they remain wet longer than the better drained soils
in adjacent areas. Water erosion is a slight hazard in the
gently sloping areas. Surface drainage is needed in places
to speed the removal of surface water in the nearly level
places or in depressions. Because runoff from adjacent
slopes occasionally ponds on these soils, dikes, diversions,
and waterways are needed in some areas. These soils are
generally suitable for surface drainage, and they are suit-
able for tile drainage if outlets are available. The tile
drains should be made of acid-resistant concrete or clay,
because these soils have a medium acid to very strongly
acid subsoil and underlying material.

Diversions may he used to reduce the length of the
slopes and to remove the excess surface water, Tile drains
are more effective where favorable soil structure is main-
tained than where the structure has deteriorated. Where
the structure is favorable, the excess water enters the soil
and moves down to the tile. Adding a liberal amount of
organic matter regularly and working the soils only

when they are dry enough that puddling does not occur
will help to maintain favorable soil structure.

The soils of this unit are well suited to corn, small
grains, grasses, and legumes. Alsike clover and ladino
clover are better suited than alfalfa if good drainage
cannot be established. These soils are also suitable for
use as pasture, woodland, and wildlife areas.

Where surface water can be controlled and adequate
drainage established, a suitable cropping system for these
soils consists of 2 years of row crops, 1 year of a small
grain, and 1 year of hay. Row crops can be grown year
after year if a high content of organic matter and a good
supply of plant nutrients are maintained, if minimum
tillage is practiced, and if good tilth and favorable soil
structure can be preserved. Where no special practices are
used to control erosion, a suitable cropping system con-
sists of 1 year of a row crop, 1 year of a small grain, and
2 years of hay.

Generally, lime is needed. Because these soils warm up
rather slowly in spring, a starter fertilizer that contains
nitrogen assures rapid nitial growth of crops. The depth
of root penetration is not restricted for most crops.

CAPABILITY UNIT JIw-3

Only one soil, Schapville silt loam, wet subsoil variant,
2 to 6 percent slopes, eroded, is in this capability unit.
This 1s a moderately deep, somewhat poorly drained,
nearly level or gently sloping soil of the uplands. It is
underlain by shale bedrock. Permeability is moderately
slow, and the available moisture capacity is high. Runoff
and seepage are received from the adjacent areas.

This soil dries out and warms up more slowly in spring
than do well-drained soils. In places surface drainage is
needed to speed up the removal of the surface water in
nearly level areas or in depressions. In some places di-
versions and waterways are also needed to intercept the
runoff from adjacent areas. Where it is feasible to use
drainage practices that are designed to control seepage
in the sloping areas, those practices should be applied.
Generally, the limited depth to shale bedrock makes this
soil unsuitable for tile drainage.

This soil is well suited to corn, small grains, grasses,
and alfalfa or other legumes. Where good drainage can-
not be established, alsike clover and ladino clover can be
grown instead of alfalfa. This soil is also well suited to
use as woodland or for wildlife areas. Where drainage is
adequate, a suitable cropping system is 1 year of a row
crop, 1 year of a small grain, and 2 years of hay.

Good response is generally received from applications
of lime and fertilizer on this soil. A starter fertilizer that
contains nitrogen assures the rapid initial growth of
crops. Returning crop residue to the soil, adding a lib-
eral amount of barnyard manure, and working this soil
only when it is dry enough to prevent puddling will help
to maintain good soil structure.

CAPABILITY UNIT IIw—

This capability unit consists of deep, somewhat poorly
drained silt loams. These soils have a tight subsoil that
restricts the movement of water. They are in depressions,
on concave slopes around drainageways, and in a few
seep spots in the uplands. Permeability is moderately
slow, and the available moisture capacity is high. Wetness
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1s caused primarily by slow surface drainage and a slowly
permeable subsoil. Dependable yields are not obtained un-
less some drainage is provided.

These soils dry out and warm up more slowly in spring
than do well-drained soils. In places drainage is needed
in the nearly level areas or in depressions to speed up the
removal of the surface water. Runoff from the adjacent
slopes occasionally ponds on the surface. Therefore, dikes,
diversions, and waterways are needed to protect the soils.
Generally, the tight subsoil and the restricted movement
of water make these soils unsuitable for tile drainage.
Erosion is a slight hazard in the gently sloping areas.

Diversions may be used to reduce the distance that
water travels down the slopes, and they help to remove
the excess surface water. Returning crop residue to the
soils, adding a liberal amount of barnyard manure, and
working the soils only when they are dry help to main-
tain good soil structure. Drainage of the subsoil can be
improved by growing sweetclover or other deep-rooted
plants that open root channels through the soil material.
Where good drainage cannot be established, alsike clover
and ladino clover can be grown instead of alfalfa.

These soils are well suited to corn, small grains, grasses,
and alfalfa or other legumes. Alsike clover and ladino
clover can be grown instead of alfalfa if good drainage
cannot be established. The soils are also well suited to use
as woodland or areas for wildlife. Where adequate sur-
face drainage is provided and no special practices are
used to control ervosion, a suitable cropping system con-
sists of 1 year of a row crop, 1 year of a small grain, and
2 years of hay.

Lime is generally needed if these soils are used for
field crops. Because these soils are somewhat slow to
warm up in spring, a fertilizer containing nitrogen as-
sures the rapid initial growth of crops. The depth of root
penetration is not restricted for most crops.

CAPABILITY UNIT IIw-5

The soils of this capability unit are moderately deep,
somewhat poorly drained loams and silt loams that are
underlain by sand or gravel. These soils are nearly level
or gently sloping and are in shallow depressions on
stream terraces. They have high available moisture capa-
city and moderate or moderately slow permeability. The
slow surface drainage and a high water table that results
from a slowly permeable layer in the underlying ma-
terial make these soils wet. Unless some drainage is pro-
vided, the growth of crops is restricted.

The soils of this unit dry out and warm up more slowly
in spring than do well-drained soils. Unless drainage is
provided, the soils are wet for long periods, but they are
dry in summer. The gently sloping areas are also slightly
susceptible to erosion. Open ditches can be used to pro-
vide drainage. Diversions can be used to intercept run-
off from the adjacent areas and to reduce the length of
the slopes.

These soils are well suited to corn, small grains,
grasses, and alfalfa or other legumes. In the areas that
have not been drained, alsike and ladino clover can be
grown instead of alfalfa. The soils are also suited to use
as woodland or wildlife areas.

If these soils are adequately drained, they can be used
intensively for crops. Where adequate drainage is pro-

vided, a suitable cropping system consists of 2 years of
row crops, 1 year of a small grain, and 1 or 2 years of
hay. Row crops can be grown year after year if the con-
tent of organic matter and the supply of plant nutrients
are kept high. Also, minimum tillage must be practiced
so that favorable soil structure will be maintained. Where
adequate drainage is not provided, these soils can be
used for forage crops and small grains.

If contour stripcropping is practiced, a suitable crop-
ping system for the gently sloping areas is 2 years of row
crops, 1 year of a small grain, and 2 years of hay. If no
special practices are used to control erosion in the gently
sloping areas, a suitable cropping system consists of 1
year of a row crop, 1 year of a small grain, and 3 years
of hay. '

CAPABILITY UNIT Hw-11

This capability unit consists of deep, moderately well
drained or well drained soils on flood plains or in small
drainageways. These soils are subject to overflow, espe-
clally during spring thaws and heavy rains. They have
high available moisture capacity and are moderately per-
meable. In most places, however, crops may be damaged
by occasional flooding.

It these soils are adequately protected from flooding
and from deposition of undesirable material, they are
well suited to corn, small grains, grasses, and legumes.
They are also suited to potatoes, peas, and other special
Crops.

Because of the ease of farming and the high natural
fertility, most areas of these soils are intensively cropped.
Row crops can be grown year after year if protection is
provided from flooding, if minimum tillage is practiced,
and 1if favorable soil structure, a good supply of plant
nutrients, and a high content of organic matter are
maintained.

Dikes can be used in some areas to protect these soils
from damage caused by stream overflow. Constructing
terraces and practicing stripcropping on the slopes above
will help to keep undesirable material from washing onto
them. The areas that are frequently flooded, or that are
inaccessible to farm machinery, can be used for pasture,
as woodland, or for wildlife areas.

Where lime has not been added, these soils have nearly
neutral reaction. Therefore, little or no lime is required.

CAPABILITY UNIT IIw-13

Orion silt loam is the only soil in this capability unit.
It is deep, somewhat poorly drained, and nearly level,
and 1t formed in silty alluvium on flood plains or in small
drainageways. The available moisture capacity is high,
and this soil is moderately permeable. In most places,
however, crops may be damaged by occasional flooding.
Wetness is caused by a high water table, poor surface
drainage, or seepage.

If this soil is adequately protected from flooding and
from deposition of undesirable material, it is suited to
corn, small grains, grasses, and legumes. Crop yields can
be improved by using open ditches to provide drainage.
Dikes can be used in some places to give protection from
overflow. Constructing terraces and practicing stripcrop-
ping on the slopes above will help to keep undesirable
material from washing onto this soil. The areas that are
frequently flooded, or that are inaccessible to farm
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machinery, can be used for pasture, as woodland, or for
wildlife areas.

Where this soil is protected from flooding and is ade
quately drained, a suitable cropping system 1s 2 years of
row crops, 1 year of a small grain, and 2 years of hay.
Row crops can be grown year after year, but crop residue
must be returned to the soil. Also, a good supply of plant
nutrients and organic matter should be added regularly,
minimum tillage should be practiced, good tilth must be
preserved, and the soil must be protected from overflovw.
The areas that are not drained and protected from flood-
ing can be used to grow forage crops, as woodland, or for
wildlife areas.

If lime has not, been added, this soil has nearly neutral
reaction, and little or no lime is needed. Response is gen-
erally good, however, where lime and fertilizer are
applied.

CAPABILITY UNIT Ille-1

The soils of this capability unit are deep or moderately
deep, moderately well drained or well drained loams and
silt loams. These soils are gently sloping or sloping, and
they occur on uplands, valley slopes, and stream terraces.
In most places these soils are moderately eroded. The
available moisture capacity is moderate to high, and
permeability is moderate or moderately slow.

These soils are well suited to all of the crops commonly
grown in the county. Yields are generally good if the
supply of plant nutrients is kept high, and 1f the soils
are well managed. Further erosion is a moderate hazard,
Such practices as contour stripcropping and terracing
are needed to protect the soils and to conserve water.

If row crops are grown successively for several years,
all of the crop residue should be left on the field over
winter and turned under in spring. Where no special ero-
sion control practices are used, a suitable cropping system
is 1 year of a small grain and 2 years of hay. The Du-
buque soils of this unit are shightly shallower than the
other soils. On those soils crop yields may be slightly
lower than on the other soils, especially in dry years.

The soils of this unit are acid, except where they have
recently been limed. Barnyard manure and supplemental
applications of nitrogen are needed for high yields of
corn. Regular additions of organic matter, needed on
eroded soils, can be obtained by adding a large amount of
manure, or by growing grasses and legumes for a large
part of the time in the cropping system.

CAPABILITY UNIT Ille-2

The soils of this capability unit are moderately deep,
well-drained loams and silt loams that are underlain by
sand, gravel, or bedrock. These soils are gently sloping
or sloping, and they occur on uplands, stream terraces,
and outwash plains. Their available moisture capacity is
fair to moderate, and permeability is moderately rapid
or moderate. These soils are slightly droughty during
extended dry periods. Some of them are eroded.

Practices that control evosion are needed on these soils.
Erosion can be controlled by practicing contour strip-
cropping, terracing, or contour farming; applying ade-
quate fertilizer; and properly managing crop residue.

These soils are well suited to all of the crops com-
monly grown in the county. Except for the Dakota soil,

they are also well suited to pasture, to trees, and to use
as wildlife areas. The Dakota soil has formed under prairie
and is not well suited to trees. A cropping system in
which alternate strips are kept in meadow provides the
most effective control of erosion. Where no special ero-
sion control practices are used, a suitable cropping system
is 1 year of a small grain followed by 2 years of hay.

Unless lime has recently been applied, lime is needed
on all of these soils. The content of organic matter may
be low if a snitable cropping system has not been used,
and if all the crop residue has not been returned to the
soils. Regular additions of large amounts of manure and
use of a cropping system in which legumes and grasses
arve grown a larger part of the time than indicated in the
preceding paragraph will improve soil tilth.

CAPABILITY UNIT IIle-3

The soils of this capability unit are gently sloping, well
drained or moderately well drained silt Joams that are
underlain by dolomite or shale. These soils are subject to
slight or moderate erosion, and some of them are already
moderately eroded. They are somewhat droughty because
their available moisture capacity is low or fair. Permea-.
bility is moderately slow in the Derinda soils, and it is
slow in the underlying shale bedrock. Permeability is
mocdlerate in the upper part of the Dunbarton profile, and
it is slow in the elayey material weathered from dolomite.
The soils of this unit warm up somewhat slowly in
spring.

Practices that control erosion. and that conserve water

are needed for these soils; further erosion would make
the soils even more droughty. These soils are moderately
shallow over bedrock or clayey material. Therefore, ter-
races are generally not practical. Stripcropping may be
difficult in places because of the outcrops of bedrock.
Contour stripcropping or farming on the contour can
provide the needed erosion control if the soils are ferti-
lized properly, and if the crop residue is properly
managed.
" These soils are suited to corn, small grains, and leg-
umes and grasses for hay or permanent pasture. They
are also snited to use as woodland or wildlife areas.
Wliere no special practices are used to control erosion, a
suitable cropping system is 1 year of a small grain and
3 years of hay.

Unless lime has recently been applied, it is needed on
all of these soils. The content of organic matter may be
low if a suitable cropping system has not been used, and
if all the crop residue has not been returned to the soils.
Tilth may be improved by adding a large amount of
manure and using a cropping system in which legumes
and grasses are grown a larger part of the time than
indicated in the cropping system described in the pre-
ceding paragraph.

CAPABILITY UNIT Ilfe-4

The soils of this capability unit are well-drained,
gently sloping sandy loams that are shallow to moder-
ately deep over loose sand or gravel. These soils are on
stream terraces. They are ‘subject to slight to moderate
erosion by wind and water. The available moisture capac-
ity is fair or low, and permeability is moderately rapid
or rapid. Consequently, these soils are droughty. Crops
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grown on them are likely to be damaged by lack of mois-
ture during dry periods. The Dakota and Onamia soils
are moderately deep, and the Burkhardt and Chetek soils
are shallow over coarse-textured material.

Management practices are needed that conserve mois-
ture and that protect these soils from erosion. Keeping
the surface rough, or leaving crop residue on the surface
as a mulch, protects the soils from wind erosion and re-
duces losses from erosion. Organic matter can be added
by applying barnyard manure and turning under crop
residue and green manure. Practicing wind stripcropping
and planting shelterbelts in suitable places will help to
protect the soils from damage by wind. Contour strip-
cropping helps to control both wind and water erosion.

In many places terraces are difficult to build and main-
tain on these sandy Soils. Where level terraces are feasible
to build, they can be used to reduce the length of the
slopes.

These soils are easily tilled, and nearly all areas are
cultivated. Corn, small grains, grasses, and soybeans or
other legumes are the principal crops. Smaller acreages
are in permanent pasture and trees. These soils have only
limited suitability for trees, but they are well suited to
use for wildlife areas.

Where no special practices are used to control erosion,
a suitable cropping system consists of 1 year of a small
grain and 3 years of hay. Crops grown on these soils re-
spond well to irrigation, especially during periods of
low rainfall. Tf wind erosion is controlled, and if the
content of organic matter is kept high, the irrigated
areas can be used fairly intensively for cultivated crops.
Response is moderately good to applications of lime and
fertilizer.

CAPABILITY UNIT IIle~7

The soils of this capability unit are moderately deep,
sloping, well-drained to somewhat excessively drained
fine sandy loams and very fine sandy loams. They are on
uplands, valley slopes, and outwash plains. The available
moisture capacity is moderate or high, and permeability
is moderate or moderately rapid. The Renova soil is
underlain by loam glacial till. The Hesch, Hixton, and
Lamont soils have a loamy layer within the sandy under-
lying material.

The soils of this unit are moderately susceptible to ero-
sion by wind and water, and most of the areas are al-
ready eroded. In addition, the soils are droughty, espe-
cially during periods when the amount of rainfall is low
or when rainfall is poorly distributed. Management prac-
tices are needed that conserve moisture and that also
protect the soils from erosion. Keeping the surface layer
rough or leaving crop residue on the surface as a mulch
protects these soils from wind erosion and reduces losses
of moisture. Organic matter can be added by turning
under crop residue and green manure and by adding
barnyard manure. Planting shelterbelts helps to protect
the soils from erosion by wind, and contour stripcropping
gives protection from erosion both by wind and water.

Terraces are difficult to build and maintain on these
moderately coarse textured soils. During periods of low
rainfall, the crops that are grown respond to irrigation.
If these soils are irrigated, a larger amount of fertilizer
is needed than if they are not irvigated. If the soils are

protected from erosion, and if organic matter is added
regularly, the irrigated areas can be used more intensively
than is feasible otherwise.

These soils are easily tilled, and nearly all of the
acreage is cultivated. The principal crops are corn, small
grains, grasses, and soybeans and other legumes. A few
areas are used for permanent pasture, as woodland, or
to provide cover for wildlife. The Renova soil is better
suited to trees than the other soils of the unit.

Where the length of the slopes is about 200 feet, and
where no special practices are used to control erosion, a
suitable cropping system is 1 year of a small grain and
3 years of hay. A less intensive cropping system should
be used if the slopes are longer than 200 feef, and a more
intensive cropping system may be used if the slopes ave
shorter than 200 feet.

Natural fertility is moderately low, and crops grown
on these soils do not respond as well to applications of
lime and fertilizer as do crops grown on finer textured
soils. Organic matter can be added by applying a lavge
amount of barnyard manure, turning under green ma-
nure, and using a cropping system in which legumes and
grasses are grown more of the time than suggested in the
cropping system described in the preceding paragraph.

CAPABILITY UNIT Ille-8

Deep, somewhat poorly drained, sloping silt loams that
have slow internal drainage ave in this capability unit.
These soils occupy concave slopes around upland drain-
ageways. A few of the areas are in seep spots. The avail-
able moisture capacity is high, and permeability is mod-
erately slow. These soils are moderately susceptible to
erosion. Also they are wet, generally because they rveceive
runoff from adjacent areas. Protection is needed from
erosion, and disposal of the excess water is needed for
good, dependable yields. Although additional surface
drainage may be needed, diversions can be used to inter-
cept runoff and dispose of it safely through waterways.
Also, tile drains made of acid-resistant concrete or clay
are suitable. /

These soils are suited to corn, small grains, grasses, and
legumes, but yields are rather low. Where good drainage
cannot be established, alsike or ladino clover can he
grown instead of alfalfa. These soils are also suited to
pasture, or they can be used as woodland or for wildlife
areas. Where no special practices are used to control
erosion, a suitable cropping system is 1 year of a small
grain and 2 years of hay.

Crops grown on these soils generally need lime. Be-
cause these soils ave somewhat slow to warm up in spring,
a starter fertilizer that contains nitrogen assures rapid
early growth of crops. Adding a liberal amount of or-
ganic matter, and working the soils only when they are
dry, will help to maintain good soil structure.

CAPABILITY UNIT IIIs-2

This capability unit consists of somewhat excessively
drained and well-drained, nearly level loams and sandy
loams. The Burkhardt soils are shallow, and the Dakota
soil is moderately deep over loose sand or gravel. These
soils are on stream terraces and outwash plains. They
have low available moisture capacity and rapid or mod-
erately rapid permeability. Consequently, they are
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droughty. In dry years crops grown on them are likely
to be damaged by lack of moisture. Wind erosion is also
a hazard.

Management practices are needed that conserve mois-
ture and that protect these soils from wind erosion. Keep-
ing the surface rough, or leaving crop residue on the
surface as a mulch, will give protection from wind ero-
sion and reduce losses of moisture. Organic matter can
be added by turning under crop residue and green ma-
nure and by applying barnyard manure. Practicing wind
stripcropping and planting shelterbelts in suitable places
will help to protect the soils from damage by wind.
Crops grown on these soils respond well to irrigation,
especially during periods of low rainfall.

These soils are suited to all of the crops grown in this
area. They arve better suited to crops that tolevate dry
weather, however, than to crops that require a large
amotnt of moisture. The soils are only fairly well suited
to trees, but they are suited to pasture and to use as wild-
life areas.

Where no practices are used that conserve moisture
and control wind erosion, a suitable cropping system is
1 year of a row crop, 1 year of a small grain, and 2 years
of hay. Row crops may be grown year after year, how-
ever, if the supply of plant nutrients is kept high, if
organic matter is added regularly, if minimum tillage is
practiced, and if wind erosion is controlled. Row crops
may also be grown year after year if the soils are irri-
gated, if the crop residue is properly managed, and if the
soils are protected by a cover crop in winter or at other
times when they would otherwise be barve.

The soils of this unit have moderately low natural
fertility. Therefore, fertilizer is needed for good yields.
Less response is obtained from applications of lime and
fertilizer than is obtained on finer textured soils. Gen-
erally, the amounts of lime and fertilizer applied are
smaller than are applied on finer textured soils.

CAPABILITY UNIT IiIs-8

The only soil in this capability unit is Derinda silt

loam, 0 to 2 percent slopes. This soil is well drained or
moderately well drained, and it is underlain by shale
bedrock at a depth of 1 to 2 feet. Because of the bedrock
near the surface, the available moisture capacity is fair.
Practices that conserve moisture are important in man-
aging this soil,
. This soil is suited to all of the crops normally grown
in the area, but it is better suited to crops that tolerate
dry weather than to other crops. It is easily tilled, and
nearly all of the acreage is in crops. This soil is also
well suited to pasture and to use for wildlife areas, but
it has limited suitability for trees. '

Where no special practices are used to control erosion,
a suitable cropping system is 1 year of a small grain and
2 years of hay. If all of the crop residue is returned, if
a good supply of plant nutrients is maintained, and if
minimum tillage is practiced, a row crop, a small grain,
and hay can be grown for 1 year each.

Crops grown on this soil respond well to applications
of lime and fertilizer. Organic matter can be added by
turning under crop residue and green manure and by
adding barnyard manure. The rate of water infiltration
can be increased if tillage is kept to a minitmum, and if

good soil structure is maintained. Where this soil is
tilled, the surface can be left rough to decrease the
amount of moisture lost through evaporation.

CAPABILITY UNIT IIIw-3

Auburndale silt loam is the only soil in this capability
unit. It is a deep, poorly drained, nearly level soil of
upland drainageways, and it has moderately slow perme-
ability in the subsoil. Wetness is caused by the slow sur-
face drainage and slow internal drainage, by the water
from adjacent areas that accumulates, and by seepage.
Water is removed so slowly that the soil remains wet
for a large part of the time. Dependable yields of crops
are not obtained unless some drainage is provided.

This soil dries out and warms up more slowly in spring
than do well-drained soils. In the nearly level areas and
in the areas in depressions, surface drainage is needed to
speed up the removal of accumulated water. This soil can
be protected from runoff by constructing dikes, diver-
sions, or waterways. It is not suited to tile drainage.

Where adequate drainage is provided, a suitable crop-
ping system is 1 year of a row crop, 1 year of a small
grain, and 2 years of hay. Where no drainage is provided,
this soil can be‘used for meadow, pasture, trees, or wild-
life areas. The areas used for meadow or pasture need
to be renovated and topdressed. Management practices
suitable for woodland are discussed in the section “Wood-
land Uses of the Soils.”

This soil has naturally low fertility and is slightly acid
to very strongly acid. Large applications of fertilizer and
lime are mneeded for optimum yields. For most crop
plants, the root zone is restricted to the upper part of the
subsoil.

CAPABILITY UNIT Ilfw-12

This capability unit consists of areas of nearly level
or gently sloping, moderately deep, loamy Alluvial lands
that are on flood plains and are subject to frequent over-
flow. In most places the water table is at a depth of about
b feet or less. Some of the areas are inaccessible because

‘they are isolated by stream channels or sloughs, and those

areas are subject to streambank cutting. The available
moisture capacity and permeability arve moderate. Ero-
sion is a slight hazard in the gently sloping areas.
Random surface drains may be needed to remove the ex-
cess water from the depressions.

If these land types are protected from overflow, they
are suited to corn, small grains, grasses, and legumes,
and they can also be used for potatoes, peas, and other
special crops. Where overflow 1s not a serious hazard,
row crops can be safely grown 1 year out of 4. Where
tillage is kept to a minimum and the content of organic
matter and the supply of plant nutrients are kept high,
row crops can be grown year after year if flooding is not
a severe hazard during the cropping season. If frequent
flooding is a hazard, these land types can be used to grow
forage crops. ) )

In the areas used to produce forage, wild hay can be
replaced by tame hay. The wooded areas should be main-
tained by protecting them from fire and grazing. The
areas used as habitats for wildlife can be improved by
preserving the trees and shrubs that provide food and
cover,
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CAPABILITY UNIT IVe-1

The soils of this capability unit are deep or moderately
deep, well-drained loams and silt loams that are moder-
ately steep. These soils are on uplands and valley slopes.
They have moderate to high available moisture capacity
and moderate or moderately slow permeability. Because
of the rapid runoff, all of these soils are subject to severe
ervosion. Some of them are already moderately or severely
eroded.

If these soils are well managed, they are suited to corn,
small grains, grasses, and legumes. Careful management
is required, however, if cultivated crops are grown. These
soils are also suitable for use as woodland or for wildlife
aveas, but trees grow better on the light-colored than on
the dark-colored soils. Where no special practices are
nsed to control erosion, a suitable cropping system is 1
year of a small grain and 3 years of hay. Contour strip-
cropping is neeﬁed, however, to control evosion in the
areas used for crops. Grassed waterways safely carry
runoff to a natural drainageway.

Moderately good response is obtained from applications
of lime and fertilizer. Where legumes arve grown, ade-
quate lime is needed for optimum yields. In addition to
erosion control practices, adding barnyard manure and
plowing down green manure crops and crop residue ave
especially beneficial in maintaining the present moderate
to high available moisture capacity of these soils.

CAPABILITY UNIT IVe-2

The soils of this capability unit are moderately deep,
well-drained loams and silt loams that are underlain by
sand, gravel, or limestone bedrock. These soils are mod-
erately steep, and they occur on uplands and outwash
plains. Most of these soils have moderate permeability
and fair or moderate available moisture capacity. The
Wykofl soils, however, have moderately rapid perme-
ability, and the Onamia soil has moderate to moderately
low available: moisture capacity. Some of the soils are
already moderately or severely eroded, and the rapid

runoff makes all of the soils subject to severe erosion.’

Droughtiness is a slight hazard.

Practices that control erosion are needed. Contour
stripcropping and the use of diversions to reduce the
length of the slopes are effective practices for controlling
erosion, and they also conserve moisture. Adequate fer-
tilization and good management of crop residue are de-
sirable for improving the tilth of the surface layer,
especially in the severely eroded places. The subsoil is
exposed in the severely eroded Wykoff soil of this unit.
The present surface layer of this severely evoded soil is
lower in content of organic matter than those of the soils
that are not severely eroded. The Wykoft soil is also
harder to til] than the other soils.

“The soils of this unit are well suited to small grains
and forage crops. They are also well suited to use as
woodland or pasture, and they can be used for wildlife
areas. Where no special practices are used to control ero-
sion, these soils ought to be kept in grass. Periodic reno-
vation helps to maintain the pastures. Any additional
losses of surface soil through erosion would seriously
reduce the effective depth of the soils and would reduce
the available moisture capacity. Therefore, the soils that

are not protected need to be kept in hay or in rotation
pasture most of the time. )

Moderately good response is obtained from applications
of lime and fertilizer. Adequate lime is needed for opti-
mum, yields of legumes.

CAPABILITY UNIT IVe-3

The soils of this capability unit are well-drained, slop-
ing loams and silt loams that are moderately shallow over
bedrock. They arve on uplands and on rock-formed ter-
races. These soils are moderately susceptible to erosion,
and some areas where erosion is already severe are in-
cluded in the unit. In addition, the available moisture
capacity is fair or moderate and the soils are droughty.
The Derinda and Schapville soils are underlain by shale
bedrock that is somewhat less permeable than the thinly
layered siltstone and sandstone underlying the thin solum

aarviant of the Gale series. The Dunbarton and Rockton
soils are underlain by limestone.

Terraces are difficult to construct on these moderately
shallow soils. In places stripcropping is difficult because
of the outcrops of bedrock. Further erosion would make
these soils even more shallow and more droughty.

The soils of this unit are suited to small grains, leg-
umes, hay, and permanent pasture. Also, the soils have
limited suitability for trees, and row crops can be grown,
to some extent, 1f the soils are carefully managed.

In areas where erosion has been the most active, the
supply of plant nutrients and the content of organic
matter are low. In those areas good tilth is hard to main-
tain. Such areas can be used for vow crops, however, if
practices are applied to control erosion. Where the slopes
are about 200 feet long and no special practices are used
to control erosion, a suitable cropping system is 1 year of
a small grain and 3 years of hay. Where the slopes are
shorter, or where severely eroded spots occur in less slop-
Ing areas, a more infensive cropping system can be used.
It the slopes are very long, the cropping system should
be less intensive,

Good response is obtained from applications of lime
and fertilizer. Where the acid subsoil variant of the
Derinda sevies is very shallow over extremely acid shale,
the surface layer of that soil is very acid. In those areas
large applications of lime are needed.

CAPABILITY UNIT IVe—4

The soils of this capability unit are well-drained, mod-
erately deep sandy loams or fine sandy loams on ontwash
plains and on low, volling sandstone uplands. The
Onamia soil is underlain by loose sand and gravel. The
Hixton soil is unde¥lain: by weathered sandstone. These
soils have fair available moisture capacity and moderate
or moderately rapid permeability. They are already mod-
erately eroded and are moderately susceptible to further
erosion by water and slightly susceptible to further ero-
sion by wind. They are also somewhat droughty.

Terraces are difficult to construct and maintain on
these sandy soils. Stripcropping provides protection from
erosion by wind and water, and it also conserves water.
Leaving the surface rough, or leaving crop residue on the
surface as a mulch, gives protection from wind erosion
and also reduces losses of moisture. Organic matter can
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be added by turning under crop residue and green ma-
nure and by applying barnyard manure.

These soils are easily tilled, and most of the areas ave
cultivated. The soils are suited to small grains, legumes,
hay, and plants suitable for permanent pasture. Row
crops can be grown, to a limited extent, if the soils are
carefully managed. The soils arve only fairly well suited
to trees.

Where no special practices are used to control erosion,
a suitable cropping system is 1 year of a small grain and
3 years of hay. Some areas can be irrigated and used
fairly intensively for cultivated crops if wind erosion is
controlled, and 1f the content of organic matter is kept
high. Response to applications of lime and fertilizer is
moderate.

CAPABILITY UNIT IVe—?

The soils of this capability unit are moderately deep,
well-drained or somewhat excessively drained fine sandy
loams or very fine sandy loams. They are moderately
steep and are on uplands, valley slopes, and outwash
plains. The available moisture capacity is fair to mod-
erate, and permeability is moderate to moderately rapid.
These soils are droughty and are subject to severe erosion
by water and wind. Most of them are already eroded.
The sandy variant of the Renova series is underlain by
loam glacial till and is slightly less droughty than the
other soils of this unit.

Management practices that protect these soils from
erosion and that conserve water are needed. Keeping the
surface rough or leaving crop residue on the surface as a
mulch provides protection from wind erosion and re-
duces losses of moisture. Organic matter can be added by
turning under crop residue and green manure and by ap-
plying barnyard manure.

Terraces arve difficult to construct and maintain on
these sandy soils. Striperopping provides protection
against erosion by wind and water, and it also conserves
water.

These soils are easily tilled, and most of the areas are
cultivated. The soils ave suited to small grains and to
legumes and other plants suitable for hay or permanent
pasture. They arve also suitable for wildlife areas, but
they have limited suitability for trees.

It wind erosion is controlled, and if the content of or-
ganic matter is kept high, areas of these soils that are
irrigated can be used fairly intensively for cultivated
crops. Where no special practices arve used to control
erosion, the soils are better used for pasture than for
crops that requirve cultivation. Periodic renovation helps
to maintain a good cover in the pastured areas. Response
to lime and fertilizer is moderate.

CAPABILITY UNIT IVs-3

The soils of this capability unit are excessively drained,
nearly level or gently sloping loamy sands, loamy fine
sands, and loams that are mainly moderately deep or
deep. These soils are on uplands, stream terraces, and
outwash plains. They have low available moisture capac-
ity, very rapid permeability, and low natural fertility.
The soils are droughty, and they are highly susceptible to
wind erosion. The Boone soil is underlain by weathered
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sandstone, and sandstone bedrock is within 3 feet of the
surface in some places. )

The soils of this unit are highly susceptible to wind
erosion. The sloping areas are highly susceptible to gully
erosion if the soils are not protected from runoff from
adjacent areas. Gullies, once started, enlarge rapidly, and
they are extremely difficult to control. :

If these soils are used for field crops, they need to be
protected from wind erosion by such practices as use of
shelterbelts (fig. 10) and wind striperopping. These prac-
tices also protect the surface soil from warm, drying
winds in summer. In the sloping areas, contour strip-
cropping is beneficial for controlling erosion both by
wind and water. Applying barnyard manure, turning
under green manure, and returning crop residue to the
soils are practices that are especially valuable. They not
only protect the surface from the action by wind, but
they also supply plant nutrients and help to -maintain
favorable available moisture capacity.

These soils are suited to corn, soybeans, small grains,
and hay, and they can also be used for pasture. They
are not used extensively for permanent pasture, how-
ever, and yields of forage are generally low. These soils
can be used for wildlife areas, and the idle or low-pro-
ducing arveas are suitable for plantings of coniferous
trees (fig. 11).

If these soils are properly managed, a suitable crop-
ping system is 2 years of row crops, 1 year of a small
graln, and 1 year of hay. If this cropping system is
used, the soils need to be protected by a cover crop, crop
residue should be properly managed, wind stripcropping
or shelterbelts should be used, and the supply of plant
nutrients and the content of organic matter must be kept
high. Row crops can be grown year after year if the soils
arve irrigated and protected by windbreaks or a cover
crop, and if the crop residue is properly managed.
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Figure 10.—Areas of Plainfield and Sparta soils that are protected

by shelterbelts. Lack of fine-textured binding material in the sur-

face layer leaves these soils highly susceptible to wind erosion.

Shelterbelts of evergreen trees have proved to be effective in pro-
tecting the soils from erosion by wind.
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ines on Sparta soils.

Where no practices are used to control wind erosion,
these soils can be used for small grains and for hay and
pasture. If the soils are used to grow forage crops, add-
ing a topdressing of fertilizer annually and renovating
the pastures or meadows at least once in 5 years will
help to maintain favorable yields and a good cover of
plants. In the pastures, careful management is needed to
prevent damage from overgrazing. o

Response to applications of lime and fertilizer is mod-
erate on these soils. Some of the soils are deficient in
boron. Therefore, a fertilizer that contains some boron,
but that consists largely of potash, is especially benefi-
cial if legume-grass hay crops are grown. Regular appli-
cations of lime are needed for legumes grown for hay.

CAPABILITY UNIT IVw-7

Adrian muck is the only soil in this capability unit. It
is a poorly drained, nearly level organic soil that is
underlain by sand at a depth of 12 to 80 inches. This
soil is on bottoms of the South Fork of the Kinnickinnic
River. It has high available moisture capacity and mod-
erately rapid permeability. The water table is within 3
feet of the surface.

This soil can be drained by open ditches. After it is
drained, it is susceptible to subsidence and erosion by
wind. The subsidence can be reduced by controlling the
level of the water table. Wind strips, shelterbelts, or
cover crops are needed to control wind erosion if this
soil is drained and cultivated. Row crops can be grown
year after year if such practices are applied.

The areas that have not been drained are suitable for
meadow and pasture, or they can be used as areas for
wildlife. Tame hay is more suitable than wild grass if
this soil is used to grow forage crops. Reed canarygrass
forms a tough, dense sod that supports light haying
equipment or grazing cattle. Periodic topdressing with
fertilizer improves the quality of the grass and makes the
grass more palatable.

The areas that have not been drained provide excel-
lent habitats for waterfowl. They can be improved by
level ditching or by installing structures for controlling
the level of the water. _

This soil is low in phosphorus and potassium. Crops
grown on it respond favorably to large applications of
commercial fertilizer. The soil warms up slowly in spring.
Therefore, a starter fertilizer that contains nitrogen is
needed for the rapid early growth of crops.
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CAPABILITY UNIT Vw-14

Only Alluvial land, wet, is in this capability unit. It
is a deep, poorly drained miscellaneous land type that has
a high water table and is subject to severe flooding. This
land type is mainly on the flood plain of the Mississippi
River and on bottoms of the larger tributary streams. It
has high available moisture capacity and moderate natural
fertility. In many places slonghs or the channels of
streams make the areas inaccessible.

Protecting this land type from overflow, or installing
drainage so that tilled crops can be grown, is generally
not feasible. Therefore, this land type is not suited to
cultivation. Most of the areas are suitable for pasture,
trees, or use for wildlife. The native pastures consist
largely of grasses of low quality.

In some places dikes or embankments can be con-
structed to protect this land type from flooding. The
areas so protected are suitable for meadow. The yields
of forage can be increased by establishing a stand of tame
hay and by fertilizing and renovating the meadows and
pastures.

This land type can be improved for wildlife habitats
by establishing plantings that provide food and cover.
Dikes or ditches can be used to control the water and to
improve the areas for waterfowl and fur-bearing animals.

CAPABILITY UNIT VIe-1

The soils of this capability unit are deep or moderately
deep, well-drained silt loams that are steep or moderately
steep. They are on silt-capped uplands, on valley slopes,
and on severely eroded glacial uplands. The soils have
moderate or high available moisture capacity and mod-
erate or moderately slow permeability. Some of the areas
are already moderately eroded or severely eroded. The
steep areas of slightly or moderately eroded soils are sub-
ject to very severe water erosion. The hazard of further
erosion is severe on the moderately steep soils that are
already severely eroded.

The soils of this capability unit occupy a fairly large
acreage, and they are used to produce a large part of the
forage grown in the county. The soils are suitable for
meadow or pasture, or they can be used for woodland or
for wildlife habitats. A good cover of sod can be main-
tained by controlling grazing and renovating the pastures
once every 5 years. Topdressing with a snitable fertilizer
each year can be substituted for renovation.

The large wooded areas of these soils will yield greater
returns than pasture if the trees arve protected from fire
and from grazing by livestock. In addition, the soils pro-
vide good habitats for wildlife.

CAPABILITY UNIT VIe-2

The soils of this capability unit are moderately deep,
well-drained loams and silt loams that are underlain by
sandstone, gravel, or limestone bedrock. They are steep
or moderately steep, and they occur on the uplands. The
available moisture capacity 1s moderate, and these soils
are slightly droughty during extended dry periods. The
Whalan soils are underlain by a thin layer of glacial till
over limestone bedrock, and they are less droughty than
the Wykoff soil.

The soils of this unit can be nsed for meadow, pasture,
and trees, or they can be used to provide food and cover
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for wildlife. They are not suited to cultivated crops.
Renovating the pastures at least once every 5 years helps
to maintain a good cover of plants. Topdressing with
fertilizer each year may be substituted for renovation.
Controlling grazing in the pastured areas helps to main-
tain a good cover of sod, and it protects the soils from
erosion. Gullies, once formed, are hard to control. If
they are not controlled, they are likely to advance into
areas of adjacent cropland.

Steep, slightly eroded and moderately eroded areas of
these soils are susceptible to additional very severe ero-
sion. The moderately steep, severely eroded areas are
susceptible to severe erosion. The surface layer of the
severely eroded soils is in poor tilth. The rate of infiltra-
tion 1s slower than that of uneroded soils. As a result,
more water runs off and the soils become more droughty.
Large applications of barnyard manure and commercial
fertilizer are needed to improve the structure, to increase
the rate of infiltration, and to make tilth more favorable.

Areas of these soils that are now in trees yield greater
returns than pasture if they are protected from fire and
grazing. Protecting the soils from fire and grazing also
greatly improves the areas for wildlife habitats.

CAPABILITY UNIT Vie-3
The soils of this capability unit are moderately steep,
well drained or moderately well drained loams and silt

loams that are underlain by bedrock. They are on uplands
and terrace breaks.

These soils are subject to severe erosion, and some areas
where erosion is already severe are included in this unit.
Available moisture capacity is fair or moderate. Runoff
1s rapid because of the moderately steep slopes. These
soils are more droughty than similar less sloping soils.
The Derinda and Schapville soils are underlain by shale
bedrock. Their underlying material has slower perme-
ability than the siltstone and sandstone underlying the
Gale thin solum variants. The Dunbarton and Rockton
soils are underlain by dolomitic limestone.

The solls of this unit are not suited to cultivated crops,
but they can be used for such permanent vegetation as
meadow or pasture. They can also be used for trees to a
limited extent. The small areas where outcrops of bed-
rock are common can be used to provide cover for
wildlife,

Controlling grazing and renovating the pastures once
in 5 years will help to maintain a good cover of sod on
these soils. Topdressing with fertilizer each year can be
substituted for renovation. Large applications of manure
and fertilizer are needed in the severely eroded areas to
obtain a satisfactory seeding of forage crops and to im-
prove the structure and tilth of the surface soil.

In most places crops grown on these soils show mod-
erate response to applications of lime and fertilizer. The
acid variant of the Derinda series is underlain by ex-
tremely acid shale, and it too is acid. Where shale is near
the surface of this soil, the surface layer is so acid that
the growth is inhibited of some crops that ave otherwise
suitable. Large applications of lime are needed for good
yields on these acid areas, but adding lime may not be
economically feasible.

Aveas of these soils that are now in trees yield greater
returns than areas in pasture if the soils are protected
from fire and grazing. The areas can also be greatly im-
proved for wildlife habitats by allowing small trees and
shrubs to grow up.

CAPABILITY UNIT VIe-4

The soils of this capability unit ave well-drained, mod-
erately steep sandy loams or fine sandy loams that ave
moderately deep to moderately shallow. They are on hilly
outwash plains and on sandstone uplands. The Chetek
soil is underlain by loose outwash sand. The Hixton soil
is underlain by material weathered from sandstone.

These soils have fair or low available moisture capacity
and moderate or rapid permeability. They are already
moderately eroded, and the hazard of further erosion is
severe. Gullying is a hazard if the soils are not protected.
Once gullies develop, they enlarge rapidly and are ex-
tremely difficult to control. More water runs oft these
soils than runs off less sloping soils. As a result, the soils
are more droughty than similar soils that are less sloping.

The soils of this unit are not suited to cultivated crops.
They can be used for permanent vegetation, however,
such as meadow, pasture, or trees, and they can be used
as habitats for wildlife. Where these soils are used for
meadow or pasture, controlling grazing and renovating
the areas once in 5 years will help to maintain a good
cover of sod and give protection from gullying. Top-
dressing with fertilizer each year can be substituted for
renovation.

Moderately high yields of forage can be obtained on
these soils if a legume-grass mixture is seeded, and if
enough lime and fertilizer are applied. Natural fertility
is moderately low. The supply of plant nutrients can be
increased by adding barnyard manure.

Wooded areas of these soils can be profitably main-
tained in trees if the areas are protected -from fire and
grazing. Trees that are planted 1n bare areas need pro-
tection from wind erosion. Such protection can be pro-
vided by windbreaks or by maintaining a protective cover
until the trees are well established. The soils are better
suited to pines than to hardwoods.

CAPABILITY UNIT VIe~7

Only Hixton fine sandy loam, loamy substratum, 20
to 30 percent slopes, is in this capability unit. This is a
moderately deep, somewhat excessively drained soil on
valley slopes in the northwestern part of the county.

This soil has low to moderate available moisture capa-
city and moderate permeability. In areas that are cleared,
the hazard of erosion from wind and water is very
severe. Most of the acreage is wooded, however, and
therefore is protected from erosion. More water runs off
this soil than runs off gently sloping soils. As a result,
this soil is more droughty than less sloping soils. Natural
fertility is moderately low.

In the areas now in meadow or pasture, a good cover
can be kept on this soil by controlling grazing and
renovating no oftener than once in 5 years. Topdressing
with fertilizer each year can be substituted for renova-
tion. The steep slopes may limit the number of areas
where forage can be harvested. Nevertheless, moderate
yields of forage can be obtained if a legume-grass mix-
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ture is seeded, and if enough lime and fertilizer are ap-
plied. Barnyard manure can be added to increase the
supply of plant nutrients.

Wooded areas of this soil need protection from fire
and grazing. Young trees and shrubs can regenerate nat-
urally in protected areas, and a good supply of food and
cover is produced for wildlife. The soil is better suited
to plantations of pines than to hardwoods. The small
amount of erosion that has taken place helps to make this
soil highly suitable for the planting of trees.

CAPABILITY UNIT VIs-3

The soils of this capability unit are excessively drained,
sloping, moderately deep or deep loamy sands or loamy
fine sands. They are on uplands, stream terraces, and out-
wash plains. Available moisture capacity is very low,
permeability is very rvapid, and natural fertility 1s very
low. These soils are droughty and are susceptible to
severe ercsion caused by wind and water. Sandstone bed-
rock underlies the Boone soil; it is within 3 feet of the
surface in some places.

The soils of this unit are.not suited to cultivated crops.
They can be kept .in such permanent vegetation as
meadow, pasture, or trees, and they can be used to pro-
vide habitats for wildlife. Renovating the pastures no
oftener than once in 5 years is beneficial. Topdressing
with fertilizer each year may be substituted for renova-
tion. Control of grazing helps to maintain a good sod and
protects the soils from gullying. :

These . soils are not used extensively for permanent
pasture. Abandoned fields, formerly used for crops but
now idle because of low productivity, are suitable for
planting trees. The soils are better suited to pines than to
hardwoods.

CAPABILITY UNIT VIs~5

This capability unit consists of thin, gravelly soils that
are underlain by gravelly glacial drift. The soils are
sloping to moderately steep and are on hilly uplands.
They have low or moderate available moisture capacity
and moderate or rapid permeability. These soils are very
droughty. They are susceptible to moderate or severe ero-
sion, and most of the areas are already eroded. A good
cover of plants is difficult to maintain.

These soils can be used for meadow, pasture, or trees,
and they ave suitable for providing habitats for wildlife.
Where the arveas are used to produce forage, controlled
grazing and renovation once every 5 years will help to
maintain a good cover of sod. Topdressing with fertilizer
each year can be substituted for renovation. The mod-
erately steep areas arve suitable for only limited grazing
and production of forage.

The wooded areas need protection from fire and graz-
ing. Such protection allows trees and shrubs to regenerate
naturally, and it is favorable for providing food and
cover for wildlife. Low-producing pastures or meadows,
especially those in steep areas, give greater long-range re-
turns if they are planted to pines.

CAPABILITY UNIT VIIe-1

The soils of this capability unit are moderately deep
or deep, well drained, and loamy or silty. The Dubuque
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soil 1s very steep. It is on uplands and is underlain
by limestone bedrock. Terrace escarpments, loamy, is
moderately steep to very steep and-is on breaks and
ravines of stream terraces. The areas are underlain in
places by loose sand or by limestone bedrock. The avail-
able moisture capacity is moderate, and runoff is very
rapid on the steep slopes. Infiltration of water is slow.
These soils are somewhat droughty, especially where the
slopes face south or west.

The soils of this unit are well suited to trees and to
use for providing habitats for wildlife. If the wooded
areas are well managed, good economic returns can be
realized from them. Also, little water runs off wooded
areas. Where the soils are kept, in trees, minimum damage
from overwash and flooding occurs in the valleys below.

Fencing the wooded areas and protecting them from
grazing will allow the natural restocking of young trees,
and it allows the underbrush to make a dense growth. As
a result, the areas are greatly improved for wildlife
habitats.

Where these soils have not been disturbed, native hard-
woods may be planted. Eroded sites and sites that were
formerly cultivated but that have been abandoned for
cultivation are suitable for planting pine trees. Planta-
tions of pines stabilize the raw edges of the terraces.
They conserve water by reducing runoff, in addition to
providing merchantable timber products.

CAPABILITY UNIT VIIe-3

The soils of this capability unit are moderately well
drained and well drained and arve moderately steep or
steep. They are underlain by bedrock and are on sand-
stone hills and on uplands capped by limestone. The
available moisture capacity is low, and the hazard of
further erosion is very severe. Runoff is very rapid, and
little water infiltrates. These soils are droughty, especially
where their slopes face south and west.

The soils of this unit can be used for such permanent
vegetation as trees, and they can also be used to provide
food and cover for wildlife. In most places they are in
permanent pasture or are wooded. The wooded areas
need protection from fire and grazing, and this protec-
tion also improves the areas for wildlife habitats. Open
areas where oufcrops are common can be planted to pines
or maintained for wildlife habitats.

CAPABILITY UNIT VIIs-5

The soils of this capability unit are thin and gravelly,
and they are underlain by coarse-textured, gravelly gla-
cial till. The soils are on moraines and on gravelly knobs
of glacial till plains. The available moisture capacity is
low, and permeability is rapid. These soils are very
droughty, and the hazard of water erosion is severe. A
good cover of plants is difficult to maintain.

These soils are suitable for use as woodland and as
habitats for wildlife. They can also be used for pasture.
Yields are low, however, and a good sod is diflicult to
maintain, especidlly in the severely eroded spots. The
wooded areas need protection from fire and grazing. Such
protection allows young trees and shrubs to regenerate
naturally, and it makes the areas more suitable for wild-
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life. Areas that are not now in trees are suitable for the
planting of pines. :

CAPABILITY UNIT VIIs-9

This capability unit consists of very droughty soils
that are subject to severe erosion. Most of the soils ave
too steep for cultivation, but Alluvial land, sandy, is
nearly level. It is subject to flooding and is too low in
fertility to be used for field crops.

The soils of this unit are suitable for use as woodland
or for habitats for wildlife. The open areas are suitable
for planting pines. Alluvial land, sandy, can be used for
pasture to a limited extent, but it is subject to stream-
bank erosion.

CAPABILITY UNIT VIIs-10

Riverwash, the only mapping unit in this capability
unit, consists of infertile soil material recently deposited
by streams. In most places it occurs as sandbars in active
streams or occupies the dry beds of intermittent streams.
Because this land type is very droughty, subject to fre-
quent, flooding and deposition, and infertile, little or no
useful vegetation is produced. The areas are used only
for wildlife or for recreational purposes.

Predicted Yields

Table 1 gives predicted long-term average yields per
acre for each soil or miscellaneous land type in the
county. The columns marked “Average” give yields to be
expected under the kind of management most farmers
were practicing at the time this soil survey was made.
Those marked “High” give yields to be expected under
the kind of management practiced by many of the farm-
ers in the county. Future improvement in the varieties
planted and in the methods of culture could increase the
yields shown.

For corn grown under average management, about
12,000 plants of hybrid corn per acre are planted and about
8 tons of barnyard manure and about 100 pounds of com-
mercial fertilizer are applied as a starter. The seedbed
is prepared in the usual manner. For oats or for seed-
lings of alfalfa-brome grown under average management,
about 100 to 200 pounds of a fertilizer high in content of
phosphorus and potassium is generally applied. Only a
minimum of lime is added, and no special practices are
used in preparing the seedbed or in cultivating the soils.
Hay is cut twice each year, and the field is grazed in fall.

The management used to obtain the yields in the col-
umns marked “High” is better than that used to obtain
average yields, For corn, it includes (1) having the soils
tested, (2) adding a large amount of manure, (3) apply-
ing commercial fertilizer according to the needs of the
crop to be grown, (4) adding lime in the amounts indi-
cated by the results of soil tests, (5) growing from 12,000
to 20,000 plants per acre, the greatest number of plants
being grown on the best soils and the least number being
grown on the less desirable soils, and (6) seeding, spray-
mg, and cultivating at the right time.

For oats, the level of management needed for obtain-
ing the yields given in the columns marked “High” con-
sists of planting good seed of a variety suited to the
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soil, and of applying large amounts of phosphate and
potash. For alfalfa, especially alfalfa grown in long rota-
tions, it includes (1) adding lime according to the needs
indicated by the results of soil tests, (2) planting varie-
ties that ave suited to the soil and that are resistant to
wilt and to winterkill, (3) cutting at the right time so
that two and sometimes three crops can be harvested
during an average growing season, (4) allowing little
or no grazing in fall; and (5) topdressing each fall with
manure or a commercial fertilizer that is high in content
of potassium and phosphorus and that also contains
borax. Where a suitable cropping system is used, and
where supplementary good management is practiced,
high yields can be expected. )

For pasture, the same general management principles
apply that apply to field crops. For the yields in the
columns marked “Average,” farmers reseed their pas-
tures infrequently or not at all and use only minimum
amounts of lime and fertilizer. The “High” level of man-
agement includes (1) using lime and the proper kinds of
fertilizer in the amounts mdicated by the results of soil
tests, (2) reseeding with suitable grasses and legumes,
principally alfalfa-brome, (3) preparing the seedbed
carefully, (4) properly stocking the pastures and manag-
ing grazing so that the pastures arve not overgrazed, and
(5) applying a fertilizer high in nitrogen on steep slopes
seeded to bluegrass. In table 1 the yields shown for pas-
ture on sandy or steep soils are for areas seeded to blue-
grass and treated with a fertilizer high in nitrogen.

The estimates for yields of pasture are given in ani-
mal-unit-days. By animal-unit-days is meant the number
of days during a normal growing season that 1 acre will
provide grazing for an animal unit (one cow, horse, or
steer; five hogs; or seven sheep) without injury to the
pasture.

The estimates given in table 1 can be used to check the
adequacy of the present system of management. If the
average yields for the past 5 to 10 years are less than
those indicated for the specific soil, the management and
cropping system should be examined carefully. The man-
agement, practices and cropping systems used should be
compared with the suggestions given in the descriptions
of capability units. By applying the practices suggested,
yields can be increased.

Past management influences the fertility of the soils.
Misuse of a good soil over a period of years may lower
productivity so much that the casual observer would be-
lieve that the soil had little value for future use for
crops. Knowledge of a badly damaged soil will help in

‘determining what is needed to restore the soil to a high

level of productivity.

The estimates of yields can be used to determine which
management practices will give the greatest net returns.
By consulting the yield table to find the predicted aver-
age yields and then turning to the section where the
capability units are described, some idea about the needs
for lime and fertilizer can be obtained.

Even higher yields than those shown in table 1 are
possible. Many farmers can produce more corn than 100
bushels per acre. To do so, however, would require that
especially large amounts of fertilizer be applied and that
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SOIL SURVEY

TaBLe 1.—Predicted average acre yields of the principal field crops and pasture for the soils of the county under two levels
of management

[Absence of a yield figure indicates that the soil is not suited to the crop or that the crop is rarely grown]

Corn (grain) Corn (silage) Oats Alfalfa~-brome hay Pasture ?
Soils
Average| Iligh | Average| High | Average| Iigh! | Average| ITigh | Average| Tligh
Animal- Animal-
Bu Bu. Tons Tons Bu. Bu. Tong Tons unit-days 3 | unit-days 3
Adrian muek_ .. || e e e 50 120
Alluvial land, loamy, nearly level 4. _.__ 50 70 11. 0 13. 0 40 50 1.8 3.0 95 135
Alluvial land, loamy, gently sloping 4____ 50 70 11. 0 13.0 40 50 1.8 3.0 95 135
Alluvial land, sandy 4_ _ .. | || 1.6 2.0 20 40
Alluvial land, wet - - e e oo e oo oo 40 65
Almena silt loam, 0 to 2 percent slopes 5_ 60 95 9.0 15.0 50 70 2.5 4.0 95 145
Almena silt loam, 2 to 6 percent slopes 5_ 60 95 9.0 15. 0 50 70 2.5 4.0 95 145
Almena silt loam, 2 to 6 percent slopes,
moderately eroded 5. . _________ 55 90 85 14. 5 45 65 2.3 3.8 90 140
Antigo silt loam, 0 to 2 percent slopes_-_ 60 80 1L0 15.0 50 80 2.5 3.2 85 120
Antigo silt loam, 2 to 6 percent slopes._ - 60 80 11.0 15.0 50 80 2.5 3.2 85 120
Antigo silt loam, 2 to 6 percent slopes, 55 75 10. 0 14. 0 45 75 2.3 3.0 80 115
moderately eroded ..o ________
Arenzville silt loam 4. ________________ 65 105 10. 0 14. 0 50 62 2.8 3.5 110 145
Arland loam, 2 to 6 percent slopes_ ... __ 50 75 11. 0 13. 0 45 60 2.0 3.2 70 115
Arland loam, 6 to 12 percent slopes,
moderately eroded. _________________ 40 65 9.0 11. 0 35 50 1.5 2.8 60 100
Auburndale silt loam 4_____ ____________ 50 90 80 11. 0 45 60 |-eeooo 4.0 80 130
Boone loamy fine sand, 2 to 6 percent
slopes, eroded . _____________________ 30 45 4.0 7.0 20 35 1.0 1.8 35 60
Boone loamy fine sand, 6 to 12 pereent
slopes, eroded . _ - .. | e e .8 1.4 20 40
Boone fine sand, 12 to 35 percent slopes,
eroded_ _ _ __ e oo e e e e e
Burkhardt loam, 0 to 2 pereent slopes__ - 45 70 9.0 12. 0 40 60 1.7 2.2 65 95
Burkhardt sandy loam, 0 to 2 percent
slopes_. o __ 40 65 80 11. 0 35 55 1.6 2.2 60 90
Burkhardt sandy loam, 2 to 6 percent
slopes . - .. 40 65 80 11.0 35 55 1.5 2.1 60 90
Chaseburg silt loam, 0 to 2 percent
slopes 4 o e 70 105 11. 0 15. 0 55 65 3.0 4.0 110 145
Chaseburg silt loam, 2 to 6 percent
slopes 4 ____ ... 65 100 11.0 15.0 55 65 3.0 3.5 105 140
Chetek sandy loam, 2 to 6 percent slopes. 40 65 80 11. 0 35 55 1.5 2.1 55 90
Chetek sandy loam, 12 to 20 percent
slopes, moderately eroded. . _ .. | |aoo || 1.0 1.8 42 75
Clyde silt loam 5 _____________________ 55 95 9.0 15.0 45 60 [ _____ 4.0 100 145
Dakota loam, 0 to 2 percent slopes_._.__ 60 80 10. 5 13.5 45 55 2.5 3.2 85 120
Dakota loam, 2 to 6 percent slopes______ 60 80 10. 5 13. 0 45 55 2.5 3.2 85 120
Dakota loam, 6 to 12 percent slopes,
moderately eroded. . _____._.______ 50 70 9.0 11. 5 40 50 2.0 3.0 80 110
Dakota loam, loamy substratum, 0 to 2
percent slopes._ - ___ .. ____________.__ 60 100 11. 0 15.0 55 70 2.8 4.0 95 130
Dakota loam, loamy substratum, 2 to 6
percent slopes_ . _ .. ________ 60 100 11. 0 14. 5 55 70 2.8 4.0 95 130
Dakota loam, rock substratum, 0 fo 2
pereent slopes_ . _____________.______ 60 80 10. 5 13. 5 45 55 2.5 3.2 85 120
Dakota loam, rock substratum, 2 to 6
percent slopes, eroded_ _____________. 55 75 10. 0 12. 5 40 50 2.3 3.0 80 110
Dakota sandy loam, 0 to 2 percent slopes._ 45 75 9.0 12.0 40 50 2.2 3.0 80 115
Dakota sandy loam, 2 to 6 percent slopes. 45 75 85 11.5 40 50 2.1 3.0 80 115
Derinda silt loam, 0 to 2 percent slopes. 55 80 9.5 13. 5 50 65 2.5 4.0 90 125
Derinda silt loam, 2 to 6 percent slopes. 55 80 9.0 13.0 50 65 2.5 4.0 85 120
Derinda silt loam, 2 to 6 percent slopes,
moderately eroded_ .. _______________ 50 80 8.5 12, 5 45 65 2.3 3.6 85 120
Derinda silt loam, 6 to 12 percent slopes__ 50 75 8.5 12. 5 40 60 2.1 3.2 80 115
Derinda silt loam, 6 to 12 percent slopes,
moderately eroded__________________ 45 70 8.0 12. 0 40 55 2.0 3.0 75 115
Derinda silt loam, 12 to 20 percent slopes_ |- - - oo oo oo |ooooooo oo 53 1.9 2.8 70 110
Derinda silt loam, 12 to 20 percent
slopes, moderately eroded..._ o | oo ||| 1.8 2.6 65 105
Derinda silt loam, 20 to 30 percent slopes..| - - - |- oo o|oooo oo 35 45 1.7 2.4 60 100
Derinda silt loam, acid variant, 6 to 12
percent slopes, moderately eroded._____ 35 55 6 10 35 50 1.6 2.6 75 100
Derinda silt loam, acid variant, 12 to 20
percent slopes, eroded. - - || 1.4 2.2 60 90

See footnotes at end of table,
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TABLE 1.—Predicted average acre yields of the principal field erops and pasture for the soils of the county under two levels
of management—Continued

5 Corn (grain) Corn (silage) Oats Alfalfa-brome hay Pasture ?
oils
Average| High |Average| Tigh |Average| Iligh!|Average! Iigh |Average| Iigh
Animal- Animal-
Bu. Bu. Tons Tons Bu. Bu Tons Tons unit-days 3 | unit-days 3
Dickinson fine sandy loam, 2 to 6 percent
slopes, moderately eroded_.__.________ 60 80 10. 0 13. 0 50 60 2.5 3.5 90 125
Downs silt loam, 2 to 6 percent slopes___ 65 105 12. 0 15.5 55 70 3.0 4.0 100 140
Downs silt loam, 2 to 6 percent slopes,
moderately eroded- - ____________.___ 65 105 11. 5 15.0 50 70 2.8 4.0 100 140
Downs silt loam, 6 to 12 percent slopes,
moderately eroded.. - ___________ 60 95 1L0 14. 5 45 65 2.7 3.4 90 135
Dubuque silt loam, 0 to 2 percent slopes._ - 60 95 1.0 14. 0 50 65 2.8 3.8 95 140
Dubuque silt loam, 2 to 6 percent slopes. . 60 95 11. 0 14. 0 50 65 2.8 3.8 95 140
Dubuque silt loam, 2 to 6 percent slopes,
moderately evoded. _________________ 55 95 10. 5 13.5 50 65 2.8 3.8 95 140
Dubuque silt loam, 6 to 12 percent slopes_ 55 90 10. 5 13.0 50 60 2.5 3.5 90 135
Dubuque silt loam, 6 to 12 pereent slopes,
moderately eroded- . ______._____ 50 85 10. 0 12.5 45 55 2.5 3.3 90 135
Dubuque silt loam, 12 to 20 percent
SlOPES - = o 50 80 9.5 12. 0 40 50 2.4 3.2 80 125
Dubuque silt loam, 12 to 20 percent
slopes, moderately eroded____________ 45 75 8 5 11.0 40 50 2.2 3.0 75 115
Dubuque silt loam, 20 to 30 percent
slopes._ - oo e e e 2.2 3.0 75 115
Dubuque silt loam, 20 to 30 percent
slopes, moderately eroded.___ | |oo || e 2.0 2.8 70 110
Dubuque silt loam, 30 to 40 percent
Y] o PP (SUUORSUURTN SRR I (PSRRI JUPpUSRPIE) FHNPIRPUIRU FEPUSUUIPU ISP B 60 80
Dubuque soils, 2 to 6 percent slopes,
severely eroded___ .. _________.___ 45 80 7.0 11. 0 40 50 2.0 2.8 75 120
Dubuque soils, 6 to 12 percent slopes,
severely eroded___ . __ ... ______. 40 75 6.5 10. 5 35 45 1.8 2.5 65 115
Dubuque soils, 12 to 20 percent slopes, .
severely eroded__ .. __________ SR R SO PSP PRTUPRIy OO U RPN ST 1.6 2.3 55 110
Dunbarton silt loam, 2 to 6 percent
SlOPeS o o e __ 50 75 9.0 13. 0 45 60 2.4 3.5 80 125
Dunbarton silt loam, 2 to 6 percent ’
slopes, moderately eroded____________ 45 70 85 12. 5 40 55 2.2 3.4 75 125
Dunbarton silt loam, 6 to 12 percent
SlOPeS. - e 45 70 85 12. 5 40 55 2.0 3.2 75 120
Dunbarton silt loam, 6 to 12 percent
slopes, moderately eroded.___ .. ____ 40 65 8.0 12. 0 40 50 1.9 3.0 70 115
Dunbarton silt loam, 12 to 20 percent i
Slopes o oo e e e 1.8 2.8 65 105
Dunbarton silt loam, 12 to 20 percent
slopes, moderately eroded____ - |oc oo e oo 1.8 2.5 *60 100
Dunbarton silt loam, 20 to 30 percent
SlOPes -« o oo e 1.7 2.5 60 90
Dunbarton silt loam, 20 to 30 percent
slopes, moderately eroded____ - . |- ceo oo fo oo |e oo 1.6 2.4 55 85
Dunbarton complex, 6 to 12 percent
slopes . - __. 45 70 8.0 10. 0 40 55 2.0 3.0 70 110
Dunbarton complex, 6 to 12 percent _
slopes, moderately eroded___._ .. e 40 65 7.5 9.5 35 50 1.9 2.8 65 105
Dunbarton complex, 12 to 20 percent
SLOPES . - oo coe e e e e e | 1.8 2.6 60 100
Dunbarton complex, 12 to 20 percent
slopes, moderately eroded. ___ - - |coa e e || e e feee o 1.8 2.5 60 100
Dunbarton complex, 20 to 30 percent
) VoY o' UGPSR UOUUPUPI Y (SUpUpIUPEpUS) PREpEpUpyS) PRIy Sy Oy S 1.6 2.3 55 90
Dunbarton complex, 20 to 30 percent
slopes, moderately eroded. . .. |ccoo o] || C e 1.5 2.1 55 85
Edith soils, 6 to 12 percent slopes,
eroded . _ - oo e e | 1.8 2.6 70 110
Edith soils, 12 to 20 percent slopes_ - - |- oo o) oo oo | eie e e e 60 100
Edith soils, 12 to 20 percent slopes, mod-
erately eroded____ __ | e e e || 55 95
Edith soils, 20 to 30 percent slopes. . - |- oo ocom oo co oo e 50 85
Edith-Wykoff soils, 6 to 12 percent
slopes, eroded . _ _____ o e m e e e 1.8 2.6 70 110
Edith-Wykoff soils, 12 to 20 percent
slopes, eroded . ____ | e 55 95

See footnotes at end of table.
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SOIL SURVEY

TaBLE 1.—Predicted average acre yields of the principal field crops and pasture for the soils of the county under two levels
of management—Continued

Sl Corn (grain) Corn (silage) Oats Alfalfa-brome hay Pasture 2
oils
Average| High |Average| High |Average| High! | Average| High | Average| High
Animal- Animal-
Bu. Bu Tons Tons Bu Bu. K ] it~ 3 it-
Edith-Wykoff soils, 12 to 20 percent ‘ rons Tone | unibduys® | unit-days ?
slopes, severely eroded._ - _ _ | e 50 85
Edith-Wykoff soils, 20 to 30 percent
8lOPeS - - o e e |l 45 75
Fayette silt loam, benches, 0 to 2 percent
SlOPES - o e 65 105 11.0 13.0 55 70 3.0 4.0 95 130
Fayette silt loam, benches, 2 to 6 percent
slopes - e 65 105 10. 5 13.0 55 70 3.0 4.0 95 130
Fayette silt loam, benches, 6 to 12 per-
cent slopes, moderately eroded._ ______ 58 95 9.0 11.0 45 55 2.6 3.5 80 125
Floyd silt loam, 2 to 6 percent slopess_. 60 90 10. 0 13.0 45 60 2.0 4.0 110 145
Freeon silt loam, 2 to 6 percent slopes,
moderately eroded__ .. ______________ 55 85 10. 5 13.0 60 80 2.6 4.0 105 135
Freeon silt loam, 6 to 12 percent slopes, '
moderately eroded __________________ 50 80 9.0 1.5 55 75 2.5 4.0 100 135
Freer silt loam5_ - ____________ 50 70 9.0 15.0 50 8O | ____ 4.0 95 130
Gale silt loam, 2 to 6 percent slopes.____ 60 85 10. 0 13.0 50 70 2.8 3.2 75 115
Gale silt loam, 2 to 6 percent slopes, !
moderately eroded.__________________ 55 80 9.5 13. 0 45 70 2.6 3.5 75 115
Gale silt loam, 6 to 12 percent slopes, ’
eroded_ _ _ ... 50 75 8.5 11.0 40 65 2.2 3.0 70 105
Gale silt loam, 12 to 20 percent slopes, '
moderately eroded_ .. . _._____ 40 60 8.0 10. 0 35 55 1.8 2. 4 65 100
Gale silt loam, thin solum variant, 6 to
12 percent slopes, eroded_ ___________ 40 65 7.0 11.0 35 50 1.8 2.6 70 110
Gale silt loam, thin solum variant, 12 to o
20 percent stopes_ _ __ ||t 1.6 2.4 65 100
Gale silt loam, thin solum variant, 12 to
20 percent slopes, moderately erodec__|________|_ | | . || __ 1.4 2.0 60 80
Gale silt loam, thin solum variant, 20 to
30 pereent slopes_ - || 50 70
Halder loam, 0 to 2 percent slopesb6_____ 50 85 8.0 14,0 50 70 2.0 3.5 100 135
Halder loam, sandy substratum, 0 to 3
percent slopes. . ___________. 45 80 8.0 14. 0 45 65 2.6 3.5 70 110
Hesch fine sandy loam, loamy sub-
stratum, 2 to 6 percent slopes, mod-
erately eroded_____ . _______ 50 75 9.0 12.0 45 55 2. 4 3.0 75 115
Hesch fine sandy loam, loamy substra- )
tum, 6 to 12 percent slopes, moder-
ately eroded_ . - __ . _____________ 45 65 8.0 11.0 40 50 2.2 2.8 65 105
Hesch fine sandy loam, loamy substra- )
tum, 12 to 20 percent slopes, eroded___ 35 55 7.0 10.0 30 40 1.6 2.4 60 95
Hesch loam, loamy substratum, 2 to 6
percent slopes_ .- _______ 60 100 11.0 14.5 55 70 3.0 4.0 95 130
Hesch loam, loamy substratum, 2 to 6 ) )
percent slopes, moderately eroded____. 55 95 10. 5 14.0 50 65 2.8 3.8 90 120
Hesch loam, loamy substratum, 6 to 12 ’
percent slopes, moderately eroded.____ 50 85 9.5 13.0 40 60 2.6 3.4 80 115
Hesch loam, loamy substratum, 12 to 20 -
percent slopes, moderately eroded.____ 45 75 8.0 12. 0 35 55 2.4 3.0 75 110
Hixton fine sandy loam, 6 to 12 percent o
slopes, moderately eroded____________ 40 65 7.0 10. 0 35 45 1.6 2.4 60 90
Hixton fine sandy loam, 12 to 20 per-
cent stopes, moderately eroded_ . o _ | | ||| 1.2 2.2 50 80
Hixton fine sandy loam, loamy sub-
stratum, 2 to 6 percent slopes._______ 55 75 9.5 12. 5 45 55 2.4 3.0 80 120
Hixton fine sandy loam, loamy sub-
stratum, 2 to 6 percent slopes, moder-
ately eroded - . o . __ 50 75 9.0 12.0 45 55 2.3 3.0 75 115
Hixton fine sandy loam, loamy sub-
stratum, 6 to 12 percent slopes_______ 50 70 8.5 11. 5 40 55 2.2 2.9 65 105
Hixton fine sandy loam, loamy sub-
stratum, 6 to 12 percent slopes, mod-
erately eroded. . _______._.___ 45 65 8.0 11.0 40 50 2.0 2.8 65 100
Hixton fine sandy loam, loamy sub-
stratum, 12 to 20 percent slopes_.____ 40 60 7.5 10. 5 35 45 1.8 2.6 60 100

See footnotes at end of table.
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TABLE 1.—Predicted average acre yields of the principal field crops and pasture for the soils of the county under two levels
of management—Continued

Soil Corn (grain) Corn (silage) Oats Alfalfa-brome hay Pasture 2
Soils
Average| Iigh | Average| High |Average| High! | Average| IMigh |Average| High
Animal- Animal-
. B, Bu. Tons Tons Bu, Bu. Tons Tons unit-days 3 | unit-days 3
Hixton fine sandy loam, loamy sub-
stratum, 12 to 20 percent slopes, mod-
erately eroded______________________ 35 55 7.0 10. 0 30 40 1.6 2. 4 60 95
Hixton fine sandy loam, loamy substra-
tum, 20 to 30 percent slopes_- - |- oo oo e e 1.4 2.2 55 90
Hixton loam, loamy substratum, 2 to 6
~percentslopes_ . ________________ 60 100 10. 5 14.0 55 70 3.0 4.0 95 130
IHixton loam, loamy substratum, 6 to 12
~pereent slopes, moderately eroded..___ 50 85 9.0 12. 5 45 60 2.4 3.4 80 115
Hixton loam, loamy substratum, 12 to 20
percent slopes, eroded- .- ____._____ 45 75 80 11. 5 35 50 2.2 3.0 70 105
Lamont very fine sandy loam, 2 to 6 per-
cent slopes, moderately eroded..______ 55 75 9.0 12. 0 45 55 2.3 3.0 70 105
Lamont very fine sandy loam, 6 to 12 per-
cent slopes, moderately eroded_.. ... 45 65 80 11. 0 40 50 2.0 2.8 65 95
Lamont very fine sandy loam, 12 to 20
percent slopes, moderately eroded_.___ 35 55 7.0 10. 0 30 40 1.6 2.4 55 85
Lawler loam, 0 to 3 percent slopes $_____ 50 85 8.0 14. 0 50 65 2.0 3.5 70 110
Lawler silt loam, 0 to 2 percent slopes 5. 50 85 8.0 14. 0 50 65 2.0 3.5 70 110
Lawler silt loam, 2 to 6 percent slopes 5. _ 50 85 8.0 14.0 50 65 2.0 3.5 70 110
Meridian loam, 0 to 2 percent slopes.___ 55 85 10. 5 13. 0 50 75 2.2 3.2 70 120
Meridian loam, 2 to 6 percent slopes..__ 55 80 10. 0 12,5 50 75 2.0 3.0 65 115
Onamia loam, 0 to 2 percent slopes_ . __- 55 80 10. 5 13. 0 50 75 2.2 3.2 70 120
Onamia loam, 2 to 6 percent slopes_ _.__ 55 80 10. 0 12. 5 50 75 2.0 3.0 65 115
Onamia loam, 2 to 6 percent slopes,
moderately eroded .- .. ______ 50 75 9.5 12. 0 45 70 1.8 2.8 60 110
Onamia loam, 6 to 12 percent slopes,
moderately eroded .- ______________ 40 70 9.0 11. 0 35 60 1.5 2.5 50 95
Onamia loam, 12 to 20 percent slopes,
moderately eroded_ - ... ._____ 40 65 80 10. 0 35 55 1.3 2.3 45 95
Onamia sandy loam, 2 to 6 percent slopes._ 45 70 85 11. 5 40 50 2.1 3.0 80 11
Onamia sandy loam, 6 to 12 percent
slopes, moderately eroded______._____ 35 65 7.0 10. 0 30 40 1.8 2.6 65 95
Orion silt loam 4_ . ________________ 50 95 10. 0 14. 0 40 55 2.0 3.5 95 145
Ostrander silt loam, 0 to 2 percent slopes_ 70 95 10. 5. 13.5 60 75 3.0 4.0 95 140
Ostrander silt loam, 2 to 6 percent slopes. 65 95 10. 5 13. 0 55 75 2.8 4.0 90 140
Ostrander silt loam, 2 to 6 percent slopes,
moderately eroded . .. __.___._.______ 60 85 10. 0 12. 5 50 75 2.6 3.8 85 135
Ostrander silt loam, 6 to 12 percent
slopes, moderately eroded. - ._______ 55 80 9.0 11. 5 45 70 2.4 3.6 80 130
Otterholt silt loam, 2 to 6 percent slopes_ _ 65 100 11. 0 14. 0 55 70 3.0 4.0 95 140
Otterholt silt loam, 2 to 6 percent slopes,.
moderately eroded. .o ____ 60 100 10. 5 13. 5 50 70 2.8 4.0 90 135
Otterholt silt loam, 6 to 12 percent
SlOPeS . - oo 60 100 10. 5 13. 0 50 65 2.8 40 90 135
Otterholt silt loam, 6 to 12 percent slopes,
moderately eroded. ... _______ 55 100 10. 0 12. 5 45 65 2.6 3. 8¢ 85 130
Otterholt silt loam, 6 to 12 percent slopes,
severely eroded .. _________________ 50 95 9.5 11. 5 40 60 2.1 3.0 70 120
Otterholt silt loam, 12 to 20 percent
slopes, moderately eroded___ ... ______ 45 90 9.0 11.0 35 55 2.2 3.0 70 115
Plainfield loamy sand, 0 to 2 percent
SlOPeS._ - - . 25 40 50 80 25 35 1.0 1.5 35 60
Plainfield loamy sand, 2 to 6 percent
SlOPeS e 25 40 4.5 7.5 25 35 1.0 L5 35 55
Plainfield loamy sand, 2 to 6 percent
slopes, eroded._ _ ... ________._.__ 20 35 4.0 7.0 20 30 . 8 1.4 30 50
Plainfield loamy sand, 6 to 12 percent
slopes_ _ . ___________ PSRy O U V) O .8 1.2 30 50
Plainfield loamy sand, 6 to 12 percent
.slopes, eroded. . oo e et m e e .6 L0 25 45
Port Byron silt loam, 0 to 2 percent
SLOPES - e e oo 70 105 12. 5 16. 0 60 75 2.5 4.0 105 145
Port Byron silt loam, 2 to 6 percent
slopes. el 70 105 12. 0 15. 5 60 75 2.5 4.0 105 145
Port Byron silt loam, 6 to 12 percent
slopes, moderately eroded. ... _____ 60 95 11. 0 14.0 50 65 2.1 3.6 95 130

See footnotes at end of table.
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SOIL SURVEY

TaBLE 1.—Predicted average acre yields of the principal field crops and pasture for the soils of the county wnder two levels
of management—Continued

Corn (grain) Corn (silage) Oats Alfalfa-brome hay| Pasture 2
Soils
Avernge| High |Average| High | Average| High' | Average| High |Average| High
Animal- Animal-
Raci ilt loam, 2 to 6 percent slopes Bu.ﬁf) B“‘.()O ,110835 qioéw 0 Bu’55 Bu75 TOSSS TOZS 0 u"”‘dagaba unﬁ-da]y%z
acine silt loam, y - ¢ . . ! . .
Racine silt loam, 2 to 6 percent slopes,

moderately eroded. _ . ________ 60 85 10. 0 12. 5 50 75 2.6 3.8 80 130
Racine silt loam, 6 to 12 percent slopes,

moderately eroded. - . ______.__ 55 80 9.0 11.5 45 70 2.4 3.6 75 125
Renova silt loam, 0 to 2 percent slopes__ 65 100 10. 5 13. 5 60 75 3.0 4. 0 90 135
Renova silt loam, 2 to 6 percent slopes__ 65 95 10. 5 13. 0 55 75 2.8 4.0 90 135
Renova silt loam, 2 to 6 percent slopes,

moderately eroded. .. ________.._. 60 95 10. 0 12.5 55 75 2.6 3.8 80 130
Renova silt loam, 6 to 12 percent slopes._ 60 90 9.5 12.0 50 70 2.6 3.8 80 130
Renova silt loam, 6 to 12 percent, slopes,

moderately eroded - . ______ 55 85 9.0 1.5 45 70 2.4 3.6 75 125
Renova silt loam, 6 to 12 percent slopes,

severely eroded- . _____ 45 80 85 11.0 35 65 2.0 3.2 5 120
Renova silt loam, 12 to 20 percent slopes_ 50 80 85 11.0 40 65 2.2 3.2 7 120
Renova silt loam, 12 to 20 percent slopes, :

moderately eroded_ - __ . ___ 45 75 80 10. 5 35 60 2.0 3.0 65 115
Renova silt loam, 12 to 20 percent slopes,

severely eroded. .- - oo e e 1.6 2.5 55 105
Renova fine sandy loam, sandy variant,

2 to 6 percent slopes, eroded_____.__- 50 75 9.0 12. 0 40 55 2.3 3.0 75 115
Renova fine sandy loam, sandy variant,

6 to 12 percent slopes, eroded_ .- - 45 65 80 11. 0 35 45 1.8 2.6 65 100
Renova fine sandy loam, sandy variant,

12 to 20 percent slopes, eroded_ .- 40 60 7.0 10. 0 30 40 1.7 2.3 60 95
Riverwash_ oo ||| e e e m e e e e e
Rockton complex, 2 to 6 percent slopes__ 60 90 9.0 13.0 50 70 2.6 3.6 75 115
Rockton complex, 6 to 12 percent slopes,

moderately eroded_ .. 50 80 8.0 12. 0 40 60 2.2 3.0 70 105
Rozetta silt loam, benches, 0 to 2 per-

cent slopes_ . oo 65 110 11. 0 14. 0 55 70 3.0 4.0 100 145
Rozetta silt loam, benches, 2 to 6 per-

cent slopes_ - - 65 105 ]8. (5) }‘g 8 55 65 3.0 4.0 095 140
Sable silt loam 5_ _______ . _______ 50 95 9. 5. 45 60 | ___ 4.0 100 135
Santiago silt loam, 2 to 6 percent slopes- - 60 90 10. 5 13. 0 55 75 2.8 4.0 90 135
Santiago silt loam, 2 to 6 percent slopes,

moderately eroded__________________ 55 85 10. 0 12.5 50 70 2.6 3.8 80 130
Santiago silt loam, 6 to 12 percent slopes,

moderately eroded_ ... ________.__ 50 80 9.0 1.5 45 65 2. 4 3.6 75 125
Sargeant silt loam, 0 to 2 percent slopes *. 45 80 9.5 13.5 50 80 2.0 4.0 95 130
Sargeant silt loam, 2 to 6 percent slopes *. 45 80 9.0 13.0 50 80 2.0 4.0 95 130
Sargeant silt loam, 2 to 6 percent slopes,

moderately eroded .o __________ 40 75 8.5 12,5 45 75 1.8 3.8 90 125
Sargeant silt loam, 6 to 12 percent

slopes - 40 75 8.0 12. 0 45 70 1.8 3.8 90 120
Sargeant silt loam, 6 to 12 percent slopes,

moderately eroded 4. __________ 35 70 7.5 11. 5 40 65 1.6 3.6 85 115
Schapville silt loarth, 6 to 12 percent

slopes_ - - .. 45 70 8.5 12. 5 45 60 2.2 3.4 80 125
Schapville silt loam, 6 to 12 percent

slopes, moderately eroded_._____.__.___ 40 70 8.0 12. 0 40 55 2.0 3.2 75 120
Schapville silt loam, 12 to 20 percent

slopes, moderately eroded. o | |oe e ||l 1.8 2.8 65 105
Schapville silt loam, 20 to 30 percent

slopes, eroded . - e e 1.6 2.6 60 05
Schapville silt loam, wet subsoil variant,

2 to 6 percent slopes, eroded *________ 40 70 85 12.5 50 65 2.0 3.5 70 110
Seaton silt loam, 2 to 6 percent slopes___ 65 100 11. 5 16. 0 55 70 3.0 4.0 95 140
Seaton silt loam, 2 to 6 percent slopes,

moderately eroded_ ... __________ 60 095 11.0 16.0 50 70 2. 8 3.7 90 135
Seaton silt loam, 6 to 12 percent slopes__ 60 95 10. 5 15. 5 50 65 2.8 3.6 90 135
Seaton silt loam, 6 to 12 percent slopes,

moderately eroded. - _________ 55 90 10. 0 15.0 45 60 2.6 3.4 85 130
Seaton silt loam, 6 to 12 percent slopes,

severely eroded_____ . _______.______ 50 85 85 14. 0 40 50 2.4 3.2 80 125
Seaton silt loam, 12 to 20 percent slopes_ _ 55 80 9.0 14. 5 40 55 2.4 3.0 85 130

Sce footnotes at end of table.
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TaBLE 1.—Predicted average acre yields of the principal field crops and pasture for the soils of the county wunder two levels
of management—Continued

Corn (grain) Corn (silage) Oats Alfalfa-brome hay Pasture @
Soils :
Average | High |Average| High |Average| High! |Average| High |Average| High
Aminal- Animal-
Bu. Bu. Tons Tons Bu, Bu. Tons Tons unit-days 3 | unit-days 3

Seaton silt loam, 12 to 20 percent slopes,

moderately eroded_.________________ 45 85 85 14.0 40 50 2.2 2.8 80 120
Seaton silt loam, 12 to 20 percent slopes,

severely eroded- .- .. _______ 40 70 7.5 13. 0 35 50 2.0 2.7 70 115
Seaton silt loam, 20 to 30 percent SLopes - |- o« oo oo _|- oo oo || 2.2 2.8 75 110
Seaton silt loam, 20 to 30 percent slopes, .

moderately eroded . _ . - ||| mmee i 2.0 2.6 70 110
Sogn-Rockton loams, 0 to 2 percent

slopes._ _ .. 45 70 8 0 10. 5 45 65 2.4 3.5 80 110
Sogn-Rockton loams, 2 to 6 percent

slopes_ - . 45 70 7.5 10. 0 45 65 2.2 3.4 75 105
Sogn-Rockton loams, 6 to 12 percent .

slopes, moderately eroded_.__._._____ 40 65 6.5 9.0 40 60 2.0 3.1 70 100
Sogn-Rockton loams, 12 to 20 percent

slopes, moderately eroded._ ... |- || L7 2.6 65 90
Sparta loamy sand, 0 to 2 percent slopes_ 30 45 5.0 8.0 30 40 1.2 1.5 40 65
Sparta loamy sand, 2 to 6 percent slopes.. _ 30 45 4.5 7.5 30 40 1.2 1.5 40 65
Spart‘} lccl)amy sand, 2 to 6 percent slopes, 25 40 4.0 7.0 25 35 1.1 1.4 35 55

eroded. oo __.__
Sparta loamy sand, 6 to 12 percent slopes,

eroded _____ oo e e e 1.0 1.2 30 45
Spencer silt loam, 0 to 2 percent slopes___ 60 105 11.0 13.0 55 65 3.0 4.0 90 135
Spencer silt loam, 2 to 6 percent slopes_. 60 105 10. 5 13.0 55 65 3.0 4.0 90 135
Spencer silt loam, 2 to 6 percent slopes,

moderately eroded._._._.___________ 55 105 10. 0 12. 0 50 65 2.8 3.7 85 130
Spencer silt loam, 6 to 12 percent slopes,

moderately eroded__________________ 50 100 9.0 11. 5 45 60 2.6 3.4 80 120
Steep stony and rocky land_.____ . ___ | oo l|eoo e e e |
Stronghurst silt loam, benches, 0 to 2 per-

cent slopes®. ____ __________________. 50 90 10.0 12.0 45 60 2.0 4.0 90 130
Tell silt loam, 0 to 2 percent slopes______ 60 90 10. 5 13. 5 50 75 2.8 3.8 80 120
Tell silt loam, 2 to 6 percent slopes,

eroded .. .. ___ 55 85 9.5 12.5 45 70 2.6 3.6 75 115
Terrace escarpments, loamy - _ .. || e e 1.5 2.0 50 58
Terrace escarpments, sandy_______ SRR [RPURUN U U SO SUPRPROUU PRUPRSUPIODUPN PR IPUPPIP DPUSI SISO JUPRIPIUPUUR PUPIPRIO PSP FP
Terril loam 4. _____. 65 110 10.0 14.0 55 65 3.0 3.7 115 150
Vlasaty silt loam, 2 to 6 percent slopes__ 60 95 10.0 13.0 55 70 2.6 4.0 85 130
Vlasaty silt loam, 2 to 6 percent slopes,

moderately eroded. .. ______________ 55 90 9.5 12.0 50 70 2.4 3.8 80 125
Vlasaty silt loam, 6 to 12 percent slopes__ 55 90 9.0 1.5 45 65 2.3 3.6 75 120
Vlasaty silt loam, 6 to 12 percent slopes,

moderately eroded. _________________ 50 85 8.5 11.0 40 65 2.2 3.5 65 115
Waukegan silt loam, 0 to 2 percent slopes_ 60 95 10. 0 14. 0 55 75 3.0 4.0 90 130
Waukegan silt loam, 2 to 6 percent slopes. 60 90 9.5 14.0 50 70 2.8 3.8 85 125
Whalan silt loam, 0 to 2 percent slopes. - 60 90 10. 5 14.0 50 75 2.8 3.8 80 120
Whalan silt loam, 2 to 6 percent slopes._ 60 90 10. 5 13. 5 50 75 2.8 3.8 80 51
Whalan silt loam, 2 to 6 percent slopes,

moderately eroded.________.__________ 55 85 10. 0 13. 0 45 70 2.6 3.6 75 112
Whalan silt loam, 6 to 12 percent slopes. 55 85 9.5 13.0 45 70 2.4 3.4 75 115
Whalan silt loam, 6 to 12 percent slopes,

moderately eroded .. ________________ 50 80 9.0 12. 5 40 65 2.2 3.2 70 110
Whalan silt loam, 12 to 20 percent slopes._ 50 80 9.0 12.0 40 65 2.2 3.2 70 105
Whalan silt loam, 12 to 20 percent slopes,

moderately eroded.__________________ 45 75 8.5 11. 5 35 60 2.0 3.0 65 100
Whalan silt loam, 12 to 20 percent slopes,

severely eroded__ o e e e 1.8 2: 8 60 90
Whalan silt loam, 20 to 30 percent, slopes. |-« - - {0 |om oo oo 1.9 3.0 60 90
Whalan silt loam, 20 to 30 percent slopes,

moderately eroded .- _____ || 1.8 2.8 55 85
Worthen silt loam___________________.__ 65 110 10. 0 14.0 55 65 3.0 3.7 115 150
Wykoff loam, 2 to 6 percent slopeés.____. 55 80 10.0 13.0 45 65 2.6 3.5 70 110
Wykoff loam, 2 to 6 percent slopes,

moderately eroded. . ___.____________ 50 80 9.5 12. 5 45 65 2.5 3.-3 70 105
Wykoff loam, 6 to 12 percent slopes____. 50 80 9.0 12,5 40 60 2.3 3.1 70 100
Wykoff loam, 6 to 12 percent slopes,

moderately eroded__________________ 45 75 8.5 12.0 40 60 2.1 3.0 65 95
Wykoff loam, 6 to 12 percent slopes

severely eroded___________________ - 40 70 80 11.0 35 55. 1.9 2.8 60 90

See footnotes at end of table.
261-379—4G7. 3
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TasLE 1.—Predicted average acre yields of the principal field

of management—Continued

SOIL SURVEY

crops and pasture for the soils of the county under two levels

Soil Corn (grain) Corn (silage) Oats Alfalfa-brome hay Pasture 2
oils :
Average| High |Average| High |Average| High! | Average| High |Average| High
Animal- Animal-
Bu. Bu, Tons Tons Bu. Bu, Tons Tons unit-days 3 | unit-days 3
Wykoff loam, 12 to 20 percent slopes___. 40 70 12. 0 35 55 2.0 > g
Wykoff loam, 12 to 20 percent slopes,
moderately eroded_ .. ___.______..__ 40 65 8.0 11.0 35 55 1.8 2.6 55 85
Wykoff loam, 12 to 20 percent slopes,
geverely eroded___ - e e e | 1.6 2.4 50 80
Wykoff silt loam, 2 to 6 percent slopes___ 55 80 10. 0 13.0 45 65 2.6 3.5 70 110
Wykoff silt loam, 2 to 6 percent slopes,
moderately eroded._______ . ________ 50 80 9.5 12.5 45 65 2.5 3.3 70 105
Wykoff silt loam, 6 to 12 percent slopes, !
eroded. . e 45 75 85 12.0 40 60 2.1 3.0 65 95

1 Yields obtained where the most disease-resistant varieties of
crops are planted and the weeds are controlled.

2. Bluegrass and associated species.

3 Animal-unit-days is a term used to express the carrying capacity
of pasture. It is the number of days the pasture is grazed during a
single grazing season without injury to the sod. An acre of pasture

careful management be used. The county agent or per-
sonnel of the agricultural experiment station can be
consulted about testing the soils and about the kinds and
amounts of fertilizer and lime to apply.

Woodland Uses of the Soils*

Originally, about 70 percent of the land avea of Pierce
County was wooded, but today, woodland occupies
slightly less than 24 percent of the acreage. Many of the
trees were cut when logging became extensive during the
period 1840-1850, and logging continued to be extensive
from then until the turn of the century. It declined in
importance after that, and it now makes np only a minor
part of the economy of the county. At the present time,
about two-thirds of the allowable cut is harvested each

ear.
Y Commercial forests, mainly in farm woodlots, occupy
approximately 89,600 acres in the county. Of this acreage,
the stands on some 58,900 acres are poorly stocked. The
soils that occupy about 3,400 acres are suitable for the
planting of trees.

Forest stands have deteriorated in this county, partly
because of the practice of grazing wooded areas. About
half of the acreage in woods has been subjected to inten-
sive grazing, and this practice has seriously interfered
with the regeneration of trees. Burning, a practice detri-
mental to woodland, has been largely elimnated. In the
present forests, saw logs, fuelwood, posts, pulpwood, and
maple sirup are the main products. Not much pulpwood
is harvested, however, because of the long distance to
market.

Woodland suitability groups
The soils of Pierce County have been placed in wood-
land suitability groups to assist owners of woodland in

*By RoserT E. GREENLAW, woodland conservationist, Soil Con-
servation Service.

that provides 30 days of grazing for two cows has a carrying capacity
of 60 animal-unit-days., -

* Adequate drainage and protection from. overflow required for
optimium yields.

& Management used to obtain high yields includes excellent
drainage.

planning the use of their soils. Soils that give similiar
response to use and management have been grouped to-
gether. In discussing these groups, the productivity of
the soils and the various factors that affect management
have been taken into consideration. Factors that affect
management include hazards that influence the survival
of seedlings, as well as the hazard of erosion, equipment
limitations, the hazard of windthrow, species suitability,
and the effects of soil-associated diseases, insects, and
animals.

The kind and quantity of wood products that can be
grown in a given area largely determine the kind of
management that is needed. Not all soils produce at the
same rate; annual yields of timber may range from none
to several hundred board feet per acre. Also, areas now
producing hardwoods may or may not be suitable for
pines. Soils on which trees of low value now grow, how-
ever, may be good locations for more valuable species.
Therefore, it is important to learn as much as possible
about the suitability of the soils for different kinds of
trees. Information given in the descriptions of suitability
groups can be used along with other information in the
soil survey to determine the kinds of trees that grow
best on a given soil. It can also be used to determine the
kind of management needed.

Each suitability group is discussed in the pages that
follow. For each group are named the hazards, equip-
ment limitations, and species that should be favored in
the stand or that should be used for planting. The groups
have been numbered according to a statewide system.
Groupings 2, 6 and 8 do not occur in Pierce Counfy and
are, therefore, not discussed. To find the names of the
soils in any given group, refer to the “Guide to Map-
ping Units” at the back of the soil survey.

For each group, a site index rating is given for suit-
able trees. Stated simply, site index refers to the average
total height of the dominant trees in the stand at 50
years of age. It is considered to be one of the best indi-
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cators of potential soil productivity. The site index of
many of these soils was determined from measurements
made by a team of foresters and soil scientists working
together. Woodland sites suitable for measurements were
not available for all of the soils. Where a woodland
site was not available, similar soils were used for com-
parison. For most of the groups, the normal range that
might be expected in a group of soils is shown. To help
in predicting productivity, these figures have been ap-
plied to the best available tables of normal yields sup-
plied by research forvesters.

Also discussed for each suitability group are the haz-
ards of seedling mortality, or the loss of seedlings as re-
lated to the kinds of soils; the risk of competition from
undesirable plants; the limitations to the use of equip-
ment; the hazards to seedlings from diseases, insects, or
animals; and the hazards of windthrow and erosion. A
rating of slight means that no special problems are rec-
ognized, and that the use of the soils for trees would not
be affected by that special hazard, except as indicated in
the descriptions of the groups. A rating of moderate
means that the use of the soils for trees would be affected
by the stated hazard, but not to the extent of precluding
such use, and that ordinary management practices can
be used to control the hazard. A rating of severe means
that the stated hazard makes it impractical to manage the
soils for trees, or that difficult or expensive practices are
required for control of the hazard. Also discussed ave
the kinds of trees that grow best on the soils of each
group.

WOODLAND SUITABILITY GROUP 1

The soils of this group are moderately deep or deep,
well drained or mocderately well drained, and medium
textured. Their slopes range from 0 to more than 12 per-
cent. These soils have the highest potential for produc-
tion of timber of any soils in the county. They are deep
enough that roots develop well, and they have high
moisture-supplying capacity, high fertility, and good
internal drainage. Because these soils are desirable for
agriculture, however, stands of timber generally occupy
only small, isolated areas. :

The native vegetation on these soils was mainly north-
ern red oak, maple, basswood, and white oak. Now, aspen,
a ploneer species, generally grows in areas that have been
burned over. Black oak generally grows on the upper-
most eroded slopes and on the drier sites.

The site index for red oaks growing on these soils
ranges from 56 to 75. It is about the same on slopes that
face north as on slopes that face south. Normally, the
site index is higher on the middle and lower parts of
the slopes than on the ridgetops.

As a rule, hardwoods that grow on the soils of this
group are tall and have well-formed stems. They produce
saw logs and veneer of high quality. Eroded soils on the
upper parts of the slopes are used mainly for producing
posts and saw logs, but the saw logs are of poor quality.

Regeneration of oak is difficult on these soils. Enough
seed is normally produced for a good stand, but many
of the seeds and seedlings are destroyed by rodents and
insects. The acorn weevil is the most destructive agent.
Sometimes, it damages as much as 90 percent of a crop
of acorns. Oaks require much light. Maple, ash, elm, and

basswood are more tolerant of shade than oaks. They-

33

generally become established if an adequate supply of
seed is available. Scarifying the soils also increases the
likelihood that oaks will reproduce adequately.

Natural stands of white pine and of Norway pine are
not common in this county. These trees grow well on the
soils of this group, howeveryif they are planted. Compe-
tition from brush, grass, and weeds is severe unless ade-
quate measures to control them are used. Scalping, fur-
rowing, or clear tilling the site before the trees are
planted reduces this competition.

Herbicides can he used effectively in some places to
control undesirable plants. In plantations of young pines,
the grass should be controlled to reduce competition and
to reduce the hazard of damage from field mice and
other rodents.

On the soils of group 1, stands of hardwoods can be
managed for the production of saw timber or veneer of
high quality. The more favorable sites, the coves and the
slopes that face north or east for example, are well
suited to maple, basswood, red oak, and white pine grown
for timber. The less favorable exposuves that face south
and west are suitable for ved oak.

Planted hardwoods have generally been unsuccessful
on these soils, but planted white pine, Norway pine, and
white spruce grow well. Stands of aspen and paper birch
growing on these soils should be clear cut at about 40 to
45 years of age, and white pine, Norway pine, or white
spruce should be planted in their place. The best species
for farm windbreaks in this county are white pine, white
spruce, and white-cedar.

Frost, frost heaving, and drowning ave slight hazards
to establishing stands of trees on these soils. Ieat and
drought are minor hazards to trees planted on slopes
that face north and east, but they are moderate hazards
to trees planted on slopes that face south and west.
Damage from insects is generally moderate, except in
grassy areas, where white grubs may seriously damage
the roots of trees. Locally, damping-off fungi sometimes
damage seedlings of conifers, and white pine blister rust.
is a_hazard in some places where currants and goose-
berries are prevalent. In some areas deer and rabbits
cause severe damage to new seedlings.

On the nearly level to moderately sloping soils, the
hazards limiting the establishment and survival of seed-
lings are drought, wetness, and competition from other
plants. The hazards of drought and wetness are slight,
but the hazard of competition from other plants is
severe. Irosion is a slight hazard. :

Limitations to the use of equipment for planting trees
and harvesting timber are slight, and the hazard of
windthrow is slight. The use of equipment is limited
only by temporary wetness of the soils, caused by a large
amount of rainfall or by thawing in spring. Heavy log-
ging equipment may cause some damage to the soils
through compaction. Logging in winter causes less dam-
age to the soils and the timber than logging at other
times.

Maple, basswood, red oak, and white pine are the
species that should be favored in the present stands. White
pine, Norway pine, and white spruce are the most
favorable trees for planting.

On the moderately sloping to very steep soils, the
hazards limiting the establishment and survival of seed-
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lings are drought and competition from other plants. The
hazard of drought is slight, but the hazard of compe-
tition from other plants is severe. Erosion is a moderate
hazard.

Limitations to the use of equipment for planting trees
and harvesting timber are moderate to severe on these
soils. The hazard of windthrow is slight. The use of
machinery for planting trees and the activities needed
for controlling Eres are limited by the moderate to very
steep slopes. Where the slopes are steeper than 12 per-
cent, logging roads and fire access lanes should be located
on the ridges or on the contour. Skidding the logs uphill
will make erosion a less serious hazard than if they are
skidded downbhill.

Maple, basswood, red oak, and white pine are the
species that should be favored in the present stands.
White pine, Norway pine, and white spruce are the
most favorable trees for planting.

On the well drained or moderately well drained soils
that formed in alluvium under forest, the hazards limit-
ing the establishment and survival of seedlings are
drought, wetness, and competition from other plants.
The hazards of drought and wetness are slight, but the
hazard of competition from other plants is severe. Ero-
sion is a slight hazard.

Limitations to the use of equipment for planting trees
and harvesting timber are moderate on the soils formed
in alluvium. The hazard of windthrow is slight.

Maple, basswood, red oak, and white pine are the
species that should be favored in existing stands. White
pine, white spruce, and Norway pine are the most favor-
able trees for planting.

WOODLAND SUITABILITY GROUP 3

Moderately deep and deep, moderately coarse textured
soils, and deep, coarse-textured soils that have a sub-
stratum finer textured than the material above it, make
up this woodland suitability group. The soils are some-
what excessively drained to moderately well drained.

The natural stands on these soils consist of aspen,
paper birch, Norway pine, white pine, black oak, and
northern pin oak. The principal forest products are pulp-
wood, fuelwood, and saw timber.

These soils are poor for oaks (site index of 40 to 48).
Generally, they are good for Norway pine (site index
of 65 to 75), and they are also good for white pine,
aspen, and jack pine. Where erosion is moderately severe,
however, these soils are poor for all species except jack
pine. They do have medium suitability for jack pine.

Frost is of little danger to seedlings on these soils.
Damage from heat or drought can be severe on the
eroded soils and on the south-facing slopes, but it is
likely to be moderate on the other sites. Competition from
other plants is generally not a problem, except for a few
patches of brush on the north-facing slopes. Except for
occasional stoniness and the usual limitations of steep
topography, there are no special limitations to the use of
equipment for planting, harvesting of timber, or fire
control. Normally, pines should be favored over hard-
woods in managing the woodland in this county.

The Zimmerman pine moth, the pine sawfly, which
has been introduced, and white grubs are the main in-
jurious insects. The hazard of damage by insects is rated

SOIL SURVEY

as moderate to severe. Locally, oak wilt can be a severe
problem, and occasionally, rodents are a moderate prob-
lem. In some areas rabbits and deer are detrimental to
young trees, especially to new plantations.

On the soils that have slopes of less than 12 percent,
the establishment and the survival of seedlings are
limited by moderate hazards of drought and of competi-
tion from other plants. Erosion is a severe hazard.

Limitations to the use of equipment for planting trees
and harvesting timber are slight. Windthrow is a slight
hazard.

White pine, Norway pine, jack pine, and red oak are
the species to favor in the stand. White pine and Norway
pine are the most favorable trees for planting.

On the soils that have slopes of more than 12 percent,
moderate hazards of drought and of competition from
other plants limit the establishment and survival of seed-
lings, and there is a severe hazard of drought. The haz-
ard of erosion is severe.

Limitations to the use of equipment for planting trees
and harvesting timber are moderate to severe. The haz-
ard of windthrow is slight.

White pine, Norway pine, jack pine, and red oak are
the species to favor in the stand. White pine and Norway
pine are the most favorable trees for planting.

WOODLAND SUITABILIT? GROUP 4

The soils of this group are excessively drained. Trees
growing on them are subject to drought.

The native vegetation on these soils was mainly north-
ern pin oak, jack pine, Norway pine, and white pine,
Brush, grass, and weeds are common on the steep or
eroded sites.

Individual measurements of representative stands of
oaks growing on these soils show that the site index
ranges from 35 to 45, but that it is generally about 40.
Measurements of stands of pines indicate that the site
index for pines is much higher than for oaks. The site
index for Norway pine is 70 to 75, and the site index
for jack pine is 60 to 65. Because the quality of the
timber is poor and.yields are low, it is questionable
whether oaks should be grown. The owner or manager
of a stand of oaks should seriously consider converting
the stand to pine.

The preferred species for planting is Norway pine on
the less sloping and less eroded areas of these soils, and
jack pine on the steeper slopes and in the eroded spots.
White pine may be underplanted in poor stands of oak.

Heat and drought are rated as moderate hazards that
cause seedling mortality on the uneroded soils, and they
are severe hazards in the eroded areas. Frost heaving is
not likely to damage the plantations, and competition
from other plants i1s generally not a serious problem.
Tree diseases also are not a serious problem, but occa-
sionally gophers may cause local damage. The principal
insect pests are insect larvae that feed on the roots of
the trees.

Except for the limitations imposed by slope and occa-
sional stoniness, there are practically no limitations to
the use of equipment on these soils. Roads ought to be
located on the contour or on the tops of ridges in the
steeper areas, and they should be protected to keep water
from concentrating. '
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On the soils that have slopes of less than 12 percent,
the establishment and the survival of seedlings are
limited by a severe hazard of drought and a slight haz-
ard of competition from other plants. Wind erosion is a
moderate hazard.

Limitations to the use of equipment for planting trees
and harvesting timber are slight. The hazard of wind-
‘throw is moderate.

Norway pine, white pine, and jack pine are the species
to favor in the stand. Norway pine and white pine are
the most favorable trees for underplanting.

On the soils that have slopes of more than 12 percent,
the establishment and the survival of seedlings are
limited by a severe hazard of drought and a slight haz-
ard of competition from other plants. Erosion is a
severe hazard.

Limitations to the use of equipment for planting trees
and harvesting timber are moderate to severe, and the
hazard of windthrow is moderate.

Norway pine, white pine, and jack pine are the species
to favor in the stand. Norway pine and white pine are
suitable trees for underplanting.

WOODLAND SUITABILITY GROUP 5

The soils of this group are somewhat excessively
drained, medium textured or moderately coarse textured,
and shallow or moderately shallow over the underlying
material. Their limited depth restricts the development
of roots and limits the water-supplying capacity.

The vegetation on these soils consists of aspen, dif-
ferent kinds of oak, white pine, different kinds of hard-
woods other than aspen and oak, and native grasses.
Scrub oak, redcedar, grass, brush, and weeds grow in
the eroded areas and on the drier sites. Saw logs and
fuelwood are the principal woodland products.

Measurements of trees growing on these soils show a
wide variation in the site index. The site index for oak
ranges from 50 to 70, but differences between the south-
facing and north-facing slopes could not be measured.
It is believed that differences do exist but that they are
masked by other factors. The measurements indicate that
the upper parts of the slopes are less favorable to the
growth of trees than the middle or lower parts. The aver-
age site index on the upper parts of the slopes is. 56,
as compared to 62 for the middle and lower parts. Meas-
urements of plantations indicate that Norway pine should
do well on these soils.

Species suggested for planting on uneroded soils on
the lower parts of the slopes are white pine, Norway
pine, and white spruce. Jack pine and Norway pine are
suggested for the steeper slopes and for eroded areas.

Stands of oaks regenerate naturally on these soils. The
factors that limit regeneration on the poorest sites are
heat and drought. In areas where the population of rab-
bits and meadow mice is large, those animals may limit
the establishment of seedlings. White grubs are also
troublesome in certain areas because they feed on the
roots of trees. Encroaching brush should be controlled
so that it will not overtop the favored species.

In some places gullies and stones on the lower slopes
limit the use of machinery for planting trees. They
severely limit the use of machinery on the steeper slopes.

Activities needed to control fires or to harvest timber
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are made difficult in some places because access to the
areas is limited. Harvesting timber when the soils are
dry or frozen helps to avoid soil compaction and erosion.
Generally, roads are difficult to lay out and construct
on .the steeper slopes. Where feasible, roads should be
built along ridge lines.

On the soils that have slopes of less than 12 percent,
the establishment and the survival of seedlings are
limited by moderate hazards of drought and competition
from other plants and also by a slight hazard of wetness.
The hazard of erosion is slight.

Limitations to the use of equipment for planting trees
are slight, and limitations to the use of equipment for
harvesting timber are moderate. The hazard of wind-
throw is slight.

Pine, red oak, sugar maple, and basswood are the
species to favor in the present stands. White pine, Nor-
way pine, and white spruce are suitable trees for
planting.

On the soils that have slopes steeper than 12 percent,
the establishment and the survival of seedlings are
limited by a moderate hazard of drought, a moderate to
severe hazard of competition from other plants, and
a slight hazard of wetness. Erosion is a moderate to
severe hazard. Limitations to the use of equipment for
planting trees and harvesting timber are moderate to
severe. The hazard of windthrow is slight.

Red oak and pine are the species to favor in the
present stands. Norway pine is suitable for planting.

WOODLAND SUITABILITY GROUP 7

The soils of this group are medium textured to fine
textured. They are somewhat poorly drained to very
poorly drained.

The native vegetation on these soils was mainly aspen
and mixed hardwoods. The principal woodland products
are saw timber and fuelwood.

The quality of the site is generally medium for aspen
and mixed hardwoods, medium for white pine, and good
for balsam fir and white spruce.

Many hazards limit the establishment and growth of
trees on these soils. The hazard of drowning is moderate
to severe. Surface drainage is needed in stands of young
trees and in areas to be planted, but it may not be eco-
nomically feasible. Competition from grasses, sedges, and
brush is severe. )

Blister rust is a serious hazard to white pine growing
on these soils if gooseberries and currants are nearby.
Root rot is common, and it constitutes a major hazard.
In some areas rabbits and deer can cause serious damage
to trees, especially to trees in new plantations. The haz-
ard of windthrow is severe. Therefore, only mature and.
defective trees should be removed when an area is logged,,
and a wind barrier should be left around the borders of
the stand. Heat and drought are not likely to damage
the trees, but frost is a hazard in some depressions.

Using machinery to plant trees, harvest timber, and
control fires is difficult. Logging ought to be done only
in winter or in dry seasons. In other seasons the soils are
wet, equipment is likely to bog down, and serious soil
compaction may result. In most plices erosion is not a
hazard, but stones interfere with planting in some places.

On these soils white pine, maple, and red oak are the
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species to favor in the natural stands. White spruce,
white pine, and white-cedar are the preferred species for
planting. The trees ought to be planted on mounds or

ridges, and they should not be planted in pockets where

the soil material is shallow. A stand of timber, once
gone, is difficult to reestablish on these soils.

The establishment and the survival of seedlings are
limited by a slight hazard of drought, a severe hazard of
competition from other plants, and a moderate hazard of
wetness. Erosion is a slight hazard.

Timitations to the use of equipment for planting trees
and harvesting timber are moderate to severe, and there
is a moderate to severe hazard of windthrow.

White pine, maple, and red oak are the species to favor
in the present stands. White spruce, white pine, and
white-cedar are suitable for planting.

WOODLAND SUITABILITY GROUP 9

This group consists of somewhat poorly drained to
very poorly drained soils formed in alluvium under a
cover of trees. The principal native species on these soils
are river birch, elm, cottonwood, and willow. Saw logs are
the main wood product harvested.

The site quality for hardwoods on these soils ranges
from poor to good. Cottonwood grows well on the some-
what poorly drained soils.

The likelihood of damage from heat, drought, or frost
is slight on these soils. The hazard of drowning is rated
as severe because of frequent flooding. Competition from
other plants is severe because tall weeds and brush en-
croach in the openings. Normally, there is little risk of
damage by insects, but damage from root rot and stem
rot are moderate to severe hazards. Dams made by
beaver can cause serious economic losses by flooding the
forest stand, but they are not a serious problem at the
present time. The hazard of windthrow is generally mod-
erate, but it is severe if the water table is high for a
long period.

Erosion is a hazard only along the banks of streams,
but it can occasionally be severe. Use of machinery for
planting trees can be hazardous on the somewhat poorly
drained soils, and it is not practical on the poorly
drained sites. '

Cottonwood is the only species suggested for these
soils, except that willow may be used to protect the
streambanks. Timber should be harvested only when the
soils are dry or frozen. When logging is done, the origi-
nal cover of hardwoods should be maintained. Access to
areas of these soils for the purpose of controlling fires
is generally difficult, but fires are infrequent.

On these soils the establishment and the survival of
seedlings are limited by a slight hazard of drought, a
severe hazard of competition from other plants, and a
moderate to severe hazard of wetness. Erosion is a
moderate hazard on the streambanks.

Limitations to the use of equipment for planting trees
are moderate to severe, and limitations to the use of equip-
ment for harvesting timber are moderate. The hazard of
windthrow is moderate.

The trees now growing in the stand should be favored.
Cottonwood is suitable for planting.

SOIL SURVEY

WOODLAND SUITABILITY GROUP 10

Adrian muck is the only soil in this group. It is a very
poorly drained organic soil consisting of muck and peat.

The natural vegetation on this soil is mainly willows
and sedges. Pulpwood is the only forest product of any
consequence that can be harvested. The site quality ranges
from poor to good, depending on variations in drainage
caused by differences in the microrelief.

Frosts late in spring are common on this soil, and they
cause serious mortality of seedlings. The water table fluc-
tuates, and the high water may drown many of the tree
seedlings. The hazard of windthrow is severe. Therefore,
cutting should be limited. Using machines to plant trees
is impractical, and hand planting is difficult. If this soil
is cleared for agricultural use, wind erosion is a hazard.
Willows may be planted to control erosion in those areas.

WOODLAND SUITABILITY GROUP 11

Riverwash, a miscellaneous land type, makes up this
group. It is unsuitable for trees or has only limited
suitability for them. The native vegetation is limited to
miscellaneous small shrubs, grasses, and scattered small
trees. Several hazards limit the establishment and sur-
vival of seedlings, and Riverwash is generally unsuitable
for the production of wood products. Use for wildlife
and protection of the watershed should be the primary
considerations in any use or treatment of the areas. All
management practices ought to be aimed at maintaining
the present cover. Willows can be planted for the contro
of streambank erosion.

WOODLAND SUITABILITY GROUP 12

This group consists of medium-textured soils that form
under prairie. These soils are well drained to very poorly
drained.

The native vegetation on these soils consists of plants
common to the prairie or of plants growing in oak open-
ings. On these soils no forest products of commercial
importance are harvested, although some fuelwood and
fence posts may be cut. Bur oak and redcedar are the
principal trees, and the quality of the site is rated as poor
fo