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Major fieldwork for this soil survey was done in the period 1956 to 1960. Soil names and de-
scriptions were approved in 1965. Unless otherwise indicated, statements in the publication
refer to conditions in the county in 1966. This survey was made cooperatively by the Soil
Conservation Service and the Iowa Agricultural Experiment Station; it is part of the technical
assistance furnished to the Winneshiek County Soil Conservation District.

HOW TO USE THIS SOIL SURVEY

THIS SOIL SURVEY of Winneshiek
County, Iowa, contains information
that can be applied in managing farms and
woodland; in selecting sites for roads,
ponds, buildings, or other structures; and
In appraising the value of tracts of land
for agriculture, industry, or recreation.

Locating Soils

All the soils of Winneshiek 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 cor-

nd 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 capa-
bility unit 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 infor-
mation 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 used as an
overlay over the soil map and colored to
show soils that have the same limitation or
suitability. For example, soilsthat havea
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 mana
ment of the soils irom the section that de-
scribes the soils and from the section that
discusses management of soils for culti-
vated crops a,nge pasture.

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

Engineers and builders will find under
“Engineering Ap(flications” tables that
give engineering descriptions of the soils
in the county and that name soil features
affecting engineering practices and struc-
tures.

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

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

Newcomers in Winneshiek County may
be especially interested in the section
“General Soil Map,” where broad patterns
of soils are described. They may also be
interested in the section “General Nature
of the Area,” which gives additional infor-
mation about the county.

Cover picture: Typical scene showing stripcropped

fields and fields of small grains in soil association 4,

near Decorah. The soils are mainly Fayette and
Downs.
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NOTICE TO LIBRARIANS

Series year and series number are no longer shown on soil
surveys. See explanation on the next page.
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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 Series 1960, No. 31, Elbert County, Colo. (Eastern
Valleys Area, Nev. Part)

Series 1958, No. 34, Grand Traverse County, Series 1961, No. 42, Camden County, N.J.
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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INNESHIEK COUNTY is in the northeastern

part of Towa (fig. 1). Tt is the second county west
of the Mississippi River and is bordered on the north by
the State of Minnesota. The county has a total area of
688 square miles.

i
i

*Smg Agricultursl Experiment Station

Figure 1.—Location of Winneshiek County in Iowa.

Decorah, the county seat, is near the center of the
county and is along the Upper Towa River. It had a
population of 6,435 in 1960. The rural population and
the population of several of the smaller towns in this
county is slowly decreasing. The population of several
of the larger towns is increasing.

This county is primarily agricultural. Most of the
farm income 1s derived from the sale of dairy products
and hogs, but the feeding of beef cattle is also important.
Corn, oats, soybeans, and hay are the principal crops.
The crops are fed mainly to livestock.

How This Survey Was Made

Soil scientists made this survey to learn what kinds of
soils are in Winneshiek 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 se-
quence of natural layers, or horizons, in a soil; it ex-
tends 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 nation-
wide, 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. Each soil series is named for a town or
other geographic feature near the place where a soil of
that series was first observed and mapped. Fayette and
Dubuque, 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 land-
scape. Soils of one series can differ somewhat in texture
of the surface soil and in slope, stoniness, or some other
characteristic 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
texture, 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. Bassett loam and Bassett
silt loam are two soil types in the Bassett 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 affect-
ing their use that practical suggestions about their
management 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 fea-
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2 SOIL SURVEY

ture that affects management. For example, Downs silt
loam, 5 to 9 percent slopes, is one of several phases of
Downs silt loam, a soil type that ranges from nearly
level to hilly.

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 photo-
graphs.

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. Ordi-
narily, a soil complex is named for the major kinds of
soil in it, for example, Otter-Ossian complex.

Another kind of mapping unit is the undifferentiated
soil group, which consists of two or more soils not
separated on the map, because differences among them
are small, their practical value is limited, or they are
too difficult to reach. An example is Colo and Otter silt
loams. Also, on most soil maps, areas are shown that
are so rocky, so shallow, or so frequently worked by
wind and water that they scarcely can be called soils.
These areas are shown on a soil map like other mapping
units, but they are given descriptive names, such as
Alluvial land or Steep rock land, and are called land
types rather than soils.

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 man-
agement 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 information then needs
to be organized in a way that it is readily useful to
different groups of readers, among them farmers, farm
managers, and engineers. Grouping soils that are
similar in suitability for each specified use is the method
of organization commonly used in soil surveys, On the
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, agrono-
mists, engineers, and others. Then, the scientists adjust

the groups according to the results of their studies and
consultation. Thus, the groups that are finally evolved
reflect up-to-date knowledge of the soils and their behavior
under present methods of use and management.

General Soil Map y

The general soil map at the back of this survey shows,
in color, the soil associations in Winneshiek County. A
soil association is a landscape that has a distinctive pro-
portional pattern of soils. It normally consists of one
or more major soils and at least one minor soil, and it
is named for the major soils. The soils in one associa-
tion 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, whe
want to compare different parts of a county, or whe
want to know the location of large tracts that are suit-
able for a certain kind of farming or other land use:
Such a map is not suitable for planning the manage-.
ment of a farm or field, because the soils in any ong
association ordinarily differ in slope, depth, stoniness;
drainage, and other characteristics that affect manage-
ment.

The nine soil associations in Winneshiek County are
described in the following pages. All of the associa~
tions are on uplands, except parts of association 6 that
are on stream benches and flood plains.

1. Downs-Tama Association

Well-drained, gently sloping to strongly sloping, dark
colored and moderately dark colored, silty soils )

This association consists mainly of soils on moderately
wide, convex, gently sloping ridgetops in the upland‘;
and on the sloping or strongly sloping sides of the
ridges. It includes soils in narrow, but well-defined,
drainageways and also some gullied areas. Most of the
drainageways or gullies can be crossed by farm ma-
chinery. This association occupies about 8,960 acres, but
the individual areas are less than a mile wide.
The Downs and Tama soils make up the major parf
of this association (fig. 2). They formed in loess that
is 150 to 200 inches thick. In some places the Downs
and Tama soils have a dark-colored, friable surface
layer. In other places their surface layer is moderately,
dark colored and thin and is underlain by a light-colored'
subsurface layer. The subsoil of these soils is brownish,
lacks mottling, and does not contain stones or pebbles. - *
A minor part of the association is occupied by poorly
drained or somewhat poorly drained Atterberry, Colo,
Otter, Ossian, and Lawson soils. The Atterberry soils.
in upland coves or swales, have a thin to moderately
thick, dark-colored surface layer and a mottled gray and
brown subsoil. The Colo, Otter, Ossian, and Lawson
soils, in drainageways, have a thick, dark-colored sur-
face layer that is high in content of organic matter.
They have a mottled gray or gray and brown subsoil.
The soils on the ridgetops and side slopes are well
drained, but the few areas in the coves or swales at the
heads of drainageways and in drainageways are some-
what poorly drained or poorly drained. The soils of
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Figure 2—Cross section of soil associations 1 and 3 showing the topography, soils, and underlying material.

this association have high available moisture capacity.
Erosion is a slight to moderate hazard on the sloping
soils, and those soils need protection to reduce losses
from erosion.

Nearly all of the association is suited to row crops,
and a large part of it is used for that purpose. The
crops need to be rotated, however, and contour tillage,
stripcropping, and terracing should be practiced in the
sloping areas. Tile drainage is needed in the drainage-
ways and in a few of the upland swales.

Farming is diversified. Most of the farmers raise
hogs, and many of them have a herd of dairy cattle.
Grain crops are grown on most farms, and much of this
grain is fed to livestock. Nearly all of the farm build-
ings are well maintained and are occupied. The farms
vary in size, but they generally occupy about 175 acres.
The trend is toward larger farm units.

2. Downs Association

Well-drained, nearly level to sloping, moderately dark
colored, silty soils

Nearly level to gently sloping soils on narrow, convex
ridgetops and sloping soils on the sides of the ridges
make up the major part of this association. The drain-
age pattern is moderately well defined, but drainageways
are fewer than in association 1. Most of the areas form
a watershed divide between two drainage systems. This
association occupies about 9,600 acres, but the individual
areas are generally less than one-half mile wide.

Well-drained Downs soils occupy the major part of
the association. They are mainly on ridgetops and on
the sides of ridges, where they formed in loess that
ranges from 150 to 200 inches in thickness. In areas
that are not eroded, the surface layer of these soils is
moderately dark colored when moist and is fairly light
colored when dry. The surface layer ranges from thin
to moderately thick, and it is underlain by a distinct,

light-colored subsurface layer. Below the subsurface
layer is a brownish subsoil that lacks mottling and is
free of stones and pebbles.

A smaller part of this association than of association 1
is occupied by somewhat poorly drained or poorly
drained soils in swales or drainageways. A small acre-
age of somewhat poorly drained Atterberry soils, how-
ever, is in coves or swales at the heads of drainageways.
The Atterberry soils, unlike the Downs, have a mottled
gray and brown subsoil. Many of the drainageways near
which they occur are too narrow to be shown on the soil
map.

The soils of this association have high available mois-
ture capacity. Erosion is a slight to moderate hazard on
the sloping soils, and those soils need protection to reduce
losses from erosion. The nearly level soils are not subject
to erosion. '

A large part of this association is used for row crops.
Some of the soils are suited to intensive use for row crops;
but rotating those crops with other crops is better on most
of the soils. Contour tillage, stripcropping, or terracing
helps to control erosion in the sloping areas. Tile drain-
age is needed in some of the drainageways and upland
swales.

Farming is diversified in this association, and grain
and livestock are the main farm products. Many of the
farmers raise hogs and also have a herd of dairy cattle.
Nearly all of the grain is fed to livestock. The farm
buildings are in good repair, and most of them are occu-
pied. The farms are about 175 acres in size, but the
trend is toward larger farm units.

3. Fayette Association
W%ZZ—dmz'ned, nearly level to sloping, light-colored, silty
soils

Areas of this association form a watershed divide
between two or more drainage systems. Nearly level and
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gently sloping soils on narrow ridgetops and gently slop-
ing and sloping soils on the sides of the ridges are typi-
cal features of the landscape. Sinkholes are common;
an area 20 acres in size generally contains four or five.
The sinkholes are 60 to 80 feet across, and some are
covered with trees. Many are too deep to be crossed with
farm machinery. The drainage pattern is moderately
well defined because many waterways begin in this area.
This association occupies about 1,280 acres.

Well-drained Fayette soils, formed in a layer of loess
180 to 240 inches thick, occupy most of this association.
In areas of these soils that have not been cultivated, the
surface layer is thin and moderately dark colored, and it
is underlain by a distinct, light-colored subsurface layer.
In cultivated areas part of the subsurface layer has been
mixed with the plow layer and the present surface layer
is light colored both when moist and when dry. The
subsoil is brownish and is free of mottles. No stones or
pebbles are on the surface or in the soil profile.

In the sinkholes and along the drainageways, the sur-
face layer is slightly darker colored than on the ridge-
tops and on the sides of ridges. Those areas are usually
not wet, because they are underlain by fractured lime-
stone. Most of the drainageways are narrow.

The soils of this association have high available mois-
ture capacity. Erosion is a slight to moderate hazard
in the sloping areas, and in those areas protection is
needed to reduce losses from erosion.

Except for the areas in sinkholes, most of this associ-
ation is cultivated. The nearly level areas are suited to
intensive use for row crops, but row crops ought to be
rotated with other crops in the sloping areas. Contour
tillage, terracing, or stripcropping is needed to protect
the soils in the sloping areas (fig. 3). Tile drainage is
not needed in the drainageways and sinkholes.

Figure 3.—Typical stripcrop pattern in soil association 3.

Farming is diversified in this association. Some grain
is grown as a cash crop, but much of it is fed to dairy
cattle and hogs. Most of the farm buildings are in good
repair and are occupied. The farms are 160 to 200 acres
in size, but the trend is toward larger units.

4. Downs-Fayette Association

Well-drained, sloping to moderately steep, moderately
dark colored and light-colored, silty soils

Sloping soils on narrow ridgetops and sloping to mod-
erately steep soils on the sides of ridges are typical of
this association. The side slopes are dissected by drain-
ageways. The association contains the main stems of up-
land drainageways. The water from those drainageways
has cut gullies and other drainageways that can
crossed with farm machinery. Limestone bedrock is
exposed in the gullies and drainageways in some places.
A few sinkholes are in this association, but not so many
as are in association 8. Scattered trees grow in the
drainageways and along fences in some places, and there
are a few small timbered areas of irregular shape. This
association is in all parts of the county, except in the
southwestern. It occupies the most extensive areas un-
derlain by deep loess. o

Well-drained Downs and Fayette soils, formed on up-
lands in a layer of loess 100 to 200 inches thick, occupy
the major part of this association. The Downs soils
have a thin, moderately dark colored surface layer, a
light-colored subsurface layer, and a brownish subsoil
that is free of mottling. The Fayette soils are similar
to the Downs, but they have a thinner surface layer and,
in many places, a more distinct, lighter colored subsur-
face layer. -

A minor part of this association is occupied by well-
drained Nasset soils and by a somewhat poorly drained,
gray subsoil variant of the Franklin series. Soils of the
Otter-Lawson-Ossian complex and of the Dorchester-:
Chaseburg-Volney complex also occupy a small acreage
in the drainageways and on bottom lands. The Nasset:
soils are similar to the Downs, except that they are un-
derlain by limestone at a depth of 30 to 50 inches. The
gray subsoil variant of the Franklin series has a mottled,
gray subsoil and is underlain by glacial till at a depth of
15 to 40 inches. The soils of the Otter-Lawson-Ossian
complex have a thick, dark-colored surface layer and a
mottled gray and brown subsoil. The Volney soils of
the Dorchester-Chaseburg-Volney complex also have a
thick, dark-colored surface layer, but they contain many
fragments of limestone. The Dorchester and Chaseburg
soils of that complex have a distinctly light-colored sur-:
face layer that is low in content of organic matter.

Except for the few areas of soils underlain by lime-
stone, nearly all of the soils have high available moisture
capacity. The sloping soils are slightly to severely erod-:
ed, and practices are needed to protect them from further
erosion. Tile drainage is needed in some drainageways,
and the gullies and drainageways ought to be reshaped
and seeded in some places. In places the drainageways
limit the size of fields.

A medium to large part of the association is used for.
row crops. Most of the soils are suited to row crops
grown in rotation with other crops, but farming on the
contour, constructing terraces, or stripcropping is neces-
sary. o
Farming is diversified, and field crops and livestock:
are the main farm products. Most of the grain is fed to
hogs and dairy cattle. Nearly all of the farm buildings
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are occupied and are in good repair. The farms vary in
size, but the size of many of them is 160 to 200 acres.
The general trend is toward larger farm units.

5. Fayette-Dubuque Association

Well-drained, sloping to moderately steep, light-colored,
very deep and moderately deep, silly soils

Within this association are sloping soils on narrow
ridgetops, and sloping to moderately steep soils on the
sides of ridges that extend down to well-defined drain-
ageways. The side slopes are dissected by drainageways.
Limestone bedrock crops out along the lower part of the
drainageways, at the base of the slopes, and in many of
the road cuts. Water flows in the main stem of the
drainageways during most of the year. Sinkholes are
common, and some are too deep to be crossed safely with
farm machinery. Trees are common along the drainage-
ways and fences, and some timbered areas are managed
as woodland. Areas of this association lie between areas
of associations 4 and 6. They are scattered throughout
all parts of the county, except Jackson, Sumner, and
Lincoln Townships.

Well-drained Fayette and Dubuque soils, on uplands,
make up a major part of this association. They formed
in a layer of loess that ranges from 15 to 100 inches in
thickness. In areas that have been cultivated, the Fay-
ette soils have a light-colored surface layer and subsur-
face layer. The subsoil is brownish and contains no
mottles. The Dubuque soils are similar to the Fayette
in color and texture, but at a depth of 15 to 30 inches,
they are underlain by limestone bedrock or by a thin
layer of material weathered from limestone.

A minor part of this association is occupied by well-
drained Nasset, Palsgrove, Frankville, and Nordness
soils. Another small part is occupied by a complex of
well drained or moderately well drained Dorchester,
Chaseburg, and Volney soils that occupy many of the
drainageways. The minor soils vary in the color of their
surface layer and in depth to bedrock. Drainageways
that cannot be crossed by farm machinery dissect many
areas of the Dorchester, Chaseburg, and Volney soils.

Most areas of the soils on the uplands are low in con-
tent of organic matter, and their available moisture ca-
pacity is moderate to high. Because erosion is slight to
severe in the sloping upland areas, practices are needed
to reduce losses from erosion. The areas immediately
above the outcroppings of limestone are subject to gully-
ing. In some places shaping and reseeding of the side-
valley drainageways is needed. The soils in the drain-
ageways are generally not wet, but tile drainage is
needed in a few areas on minor soils in the uplands. In
places the drainageways or outcroppings of limestone
limit the size of fields.

About half of this association is used for crops. Many
of the soils are suited to row crops grown in rotation,
but it is necessary to grow the crops on the contour, con-
struct terraces, or stripcrop. The soils that are shallow
over limestone bedrock can be used for pasture, as wood-
land, or for wildlife habitats.

Farming is diversified. Grain is grown and fed to
hogs and dairy cattle, and the livestock also utilize the

available native pasture. Nearly all of the farm build-
ings are occupied and are in good repair. The size of
the farms ranges from 160 to 200 acres, but the general
trend is toward larger farm units.

6. Steep Rock Land-Dubuque-Dorchester
Association

Steep, rocky land; moderately steep, shallow, silty soils;
and nearly level to sloping, silty and loamy soils

This association is along the Turkey, Yellow, and Up-
per Iowa Rivers and their main tributaries. Typical of
the landscape are narrow, meandering valleys bordered
by steep, irregular side slopes where limestone bedrock
crops out. The limestone forms steep bluffs that rise to
a height of 10 to more than 200 feet. One to several of
these bluffs, or steep rises, are between the bottom lands
and the highest upland ridges. Multiple rises are most
common in Glenwood, Pleasant, and Highland Town-
ships.

'E‘)his is a scenic area. The streams are well entrenched
(fig. 4) and contain clear, fast-moving water. Rapids
flow over the limestone streambeds in some places. Many
of the streams are fed by springs. Only a few winding
roads cross the valleys, and limestone bedrock crops out
in most of the road cuts. Woodland and pasture border
the bluffs in many places in the uplands. Many of the
farm buildings are on foot slopes of the side valleys and
on benches along streams. Most of the areas are less
than 1% miles wide, but some areas in the west-central
part of Pleasant Township are more than twice that
wide. The areas of bottom lands are generally less than
one-fourth of a mile wide. The soils on most areas of
the bottom lands along the Turkey River have a dark-
colored surface layer and extremely variable texture.
Those in the areas along the Yellow and Upper Iowa
Rivers have a light-colored surface layer.

Steep rock land and areas of well-drained Dubuque
and Dorchester soils occupy the major part of the associ-
ation. Steep rock land, which consists of outcroppings
of fractured limestone, makes up a major part of the
upland areas. The Dubuque soils, also on uplands, con-
sist of 15 to 80 inches of silty material over limestone
bedrock or over a thin layer of material weathered from
bedrock. They have a light-colored surface layer and a
brownish subsoil that is free of mottling. Silty, well-
drained Dorchester soils are dominant on the bottom
lands. They are light colored and contain lime.

A minor part of this association is made up of Chase-
burg and Volney soils. Those soils are on foot slopes
and in drainageways in the uplands.

The soils of the uplands in this association have medi-
um to low available moisture capacity. Runoff is rapid,
and erosion is a hazard where the cover of plants is
sparse. The drainage of the soils on the bottom lands
and stream benches ranges from excessive to poor. The
bottom lands are flooded nearly every year for a short
time. Flooding generally occurs during thaws early in
spring or after heavy rains, prior to the growing season.
The streams and the outcroppings of limestone limit the
shape and size of the fields in some places, and access to
fields is poor in many places. The major limitations of
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Figure 4.—Cross section of association 6 and of some areas of associaliion 4 showing the topography, vegetation, soils, and underlying
material.

the soils on uplands are the hazard of erosion and bedrock
near the surface. .

Row crops are grown on only a small part of this
association. The soils of bottom lands are farmed inten-
sively, however, and they can be managed separately
from the soils on uplands. The soils of the uplands are
mainly in pasture or woods, and they can also be used
for wildlife habitats. Most of the timbered tracts consist
of unimproved second- and third-growth trees of poor
quality.

In general, farming is diversified. The grain that is
grown on the bottom lands and stream benches is fed
to livestock. Most farmers raise hogs and have a herd of
dairy cattle. Farms are fewer than in the other associa-
tions, and they range from 200 to 240 acres or more in
size. The farm buildings that are occupied are in good
repair. The trend in farming is to crop intensively the
soils of foot slopes, bottom lands, and stream benches,
and to use for pasture the upland areas where the soils
are shallow over limestone. Numerous gravel pits and
limestone quarries are within this association.

7. Orwood Association

Well-drained, gently undulating to rolling, moderately
dark colored, loamy to silty soils

Rounded upland knolls and distinct mounds that have
short side slopes are typical features of the landscape in
this association. The areas do not contain continuous
ridges, and some of them extend from northwest to
southeast. They are distinctly rolling, but the drainage
systems are not well defined, and many of the drainage-
ways are small. This soil association occupies about
1,920 acres.

_ Orwood soils make up the major part of this associa-
tion. They formed in deep deposits of windblown mate-
rial that contains more sand than typical for loess. They

do not contain stones or pebbles. These soils have a thin
to moderately thick, loamy surface layer. Their surface
layer is moderately dark colored in areas that are not
eroded, but it is somewhat light colored in dry eroded or
cultivated areas. These soils have a distinct, light-col-
ored subsurface layer. Their subsoil is brownish and
lacks mottling.

A minor part of the association is occupied by Downs
soils. Their color is similar to that of the Orwood soils
but the Downs soils have a distinctly lower content of
sand than the Orwood soils.

For the soils of this association on knolls and side
slopes, the hazard of erosion ranges from slight to severe
if the surface is left bare. Losses from erosion can be
reduced by practicing contour tillage, terracing, or strip-
cropping. Wetness is not a problem, but the size of
fields is limited in some places by the steepness and
shape of the slopes. ’

Most of this association is used for row crops grown in
rotation. The steep areas are used for permanent pas-
ture. They consist of small isolated areas where the
timber has never been cleared. Some trees grow along
the drainageways and fence rows.

Farming is diversified, and grain and livestock are the
main products. Much of the grain is fed to hogs and
dairy cattle. The individual farms are about 175 acres
in size, and only a few farms are wholly within the as-
sociation. Many of the farm buildings are in good re-
pair and are occupied.

8. Bassett-Floyd Association

Well-drained to poorly drained, nearly level to sloping,
dark colored and moderately dark colored, loamy soils

_This association is made up of indistinct ridgetops, or
highs, and of long, smooth, gentle slopes that are dis-
sected in places by moderately wide, concave drainage-
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ways. These drainageways are less entrenched than

those in the other associations, except association 7. A
distinet band of stones or pebbles can be seen in new
Piles

road cuts at a depth of 14 to 24 inches (fig. 5).
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in areas where the drainage is poor. If the wet draws
and waterways are not drained, they limit the size of
fields. In some areas glacial stones and boulders must be
removed before a field can be cultivated. Many areas of

P NWVALLEY FILL . MATERIAL
=T (GLACIAL | OUTWASH) .

.Figure 5—Cross section of association 8 showing the topography, vegetation, soils, and underlying material. A distinct band of
stones or pebbles is in the underlying material.

of stones are common along fence rows and in the drain-
ageways. The county roads run along section lines in
many places. This association is mainly in the south-
western part of the county.

Moderately well drained Bassett and somewhat poorly
drained Floyd soils occupy a major part of the associa-
tion. These soils formed mainly in glacial sediment or
glacial till. In some areas of these soils in sections 28,
32, and 33 of Orleans Township, only about 20 inches of
silty material overlies the glacial till. The Bassett soils
have a thin to moderately thick, moderately dark colored
surface layer that is underlain by a distinct, light-colored
subsurface layer. Their subsoil is brownish. It is mot-
tled in a few places and contains stones and pebbles.
The Floyd soils, in or near upland drainageways, have a
thick, dark-colored surface layer and a mottled gray and
brown subsoil that contains stones and pebbles.

A minor part of this association is made up of poorly
drained Clyde soils that have stones and pebbles on their
surface and are in drainageways adjacent to areas of
Floyd soils. Another small part is made up of well
drained or moderately well drained Kenyon, Ostrander,
Racine, Renova, and Coggon soils, and of well-drained
or excessively drained Dickinson, Lamont, and other
sandy soils. All of these soils are on uplands.

The hazard of erosion ranges from slight to moderate,
but losses from. erosion can be reduced by protecting the
soils. Nearly all of the soils have high available mois-
ture capacity. '

This association has the highest potential for growing
row crops of any association in the county. If the soils
are properly managed, the nearly level areas are suited
to intensive use for row crops. Crops on the sloping
areas ought to be rotated, however, and contouring, ter-
racing and stripcropping help to control erosion in those
areas. In many of the nearly level areas and in the
drainageways, tile drainage is needed, and it is essential

240-019—68—2

permanent, pasture in the drainageways are too wet and
boggy for proper utilization by livestock. )

Farming is generally diversified in this association.
Some grain is grown as a cash crop, but most of the
grain is fed to hogs, dairy cattle, and beef cattle. The
farms range from 160 to 240 acres in size, but the trend
is toward larger farms. Nearly all of the farm build-
ings are occupied and are in good repair.

9. Winneshiek-Rockton-Marlean Association

Well-drained, gently sloping to moderately steep, loamy
soils underlain by limestone and shale

Typical of the landscape in this association are nearly
level to gently sloping, high structural benches and slop-
ing to moderately steep foot slopes and side slopes dis-
sected by drainageways. Limestone and, in some places,
shale crop out in the road cuts and drainageways. In
many areas seepage takes place at the point where the
shale crops out. Areas of permanent pasture are numer-
ous. Trees are common but are less numerous than in
association 6. This association is mainly in the west-
central part of the county; it occupies about 51,840 acres.

Well-drained Winneshiek and Rockton soils and well-
drained to excessively drained Marlean soils occupy a
major part of the association. These soils formed in
glacial till or loamy sediments that are underlain by
limestone. The Winneshiek soils have a thin to moder-
ately thick, moderately dark colored surface layer and a
brownish subsoil that contains a few stones and pebbles.
Hard limestone is at a depth of 15 to 30 inches. The
Rockton soils are similar to the Winneshiek, except that
they have a darker colored, thicker surface layer. The
Marlean soils consist of only 5 to 15 inches of moder-
ately dark colored soil material over soft, fragmented
limestone. On knolls where the Marlean soils are culti-
vated, their surface layer is distinctly light colored.
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A minor part of the association is made up of poorly
drained or somewhat poorly drained Jacwin and poorly
drained Calamine soils. The Jacwin and Calamine soils
have a dark or moderately dark colored surface layer
and a mottled gray or gray and brown subsoil. They are
underlain by shale.

The available moisture capacity is low or very low in
the areas underlain by limestone; the soils in most of
those areas are droughty. The sloping soils are suscep-
tible to erosion where the cover of plants is sparse. The
soils in the few areas that are underlain by shale are
commonly wet, and tile drainage is needed in those areas.
In some places the size and shape of the fields are limited
by bedrock near the surface. In other places they are
limited by drainageways that cannot be crossed with
farm machinery.

Many of the sloping areas where the soils are shallow
over limestone or shale are in permanent pasture. Near-
ly all of the areas of nearly level or gently sloping soils
are cultivated, but those soils are only moderately well
suited to row crops. The areas of sloping soils need to
be stripcropped or farmed on the contour. The steeper
soils ought to be kept in permanent pasture or trees, and
they can be used for wildlife habitats. Several timbered

areas, about 80 acres in size, can be managed as wood-
land. A few areas that are not cultivated should be
seeded to pasture.

Farming is diversified in this association, and hogs
and dairy cattle are raised on many farms. In some
parts of the association, not enough grain is grown to
support the livestock. As a rule, this association is not
used for building sites, but the homes and other strue-
tures are in the adjoining associations.

Descriptions of the Soils

This section is provided for those who want informa-
tion about the soils in the county. It describes the single
soils, or mapping units; that is, the areas on the detailed
soil map that are bounded by lines and are identified by
a symbol. For more general information about the soils,
the reader can refer to the section “General Soil Map” in
which the broad patterns of soils in the county are de-
scribed. The acreage and proportionate extent of each
soil mapped are given in table 1. Their location is shown
on the soil map at the back of this soil survey.

TaBLE 1.—Approzimate acreage and proportionate extent of the soils

Mapping unit Acres Per- Mapping unit Acres | Per-
cent cent
Alluvial land - _________________ . ___. 3,263 0.7 || Colo-Otter-Ossian complex_ . _ ... _______.____ 2,704 .6
Arenzville silt loam___________________________ 559 .1 || Dickinson sandy loam, 0 to 2 percent slopes_____ 595 .1
Atkinson loam, 2 to 5 percent slopes_. .. ____..___ 573 .1 || Dickinson sandy loam, 2 to 5 percent slopes_____ 1, 986 .5
Atterberry silt loam, 1 to 4 percent slopes._..__. 546 .1 || Dickinson sandy loam, 5 to 9 percent slopes.____ 737 .2
Backbone loamy sand, 2 to 5 percent slopes_____ 428 .1 || Dickinson sandy loam, 9 to 14 percent slopes____ 127 Q]
Backbone loamy sand, 5 to 9 percent slopes__.__ . 439 .1 || Donnan loam, 2 to 5 percent slopes_____________ 141 o
Backbone loamy sand, 9 to 14 percent slopes_.___ 180 | (1) Dorchester silt loam_ ____ . _________________ 8,907 2.0
Bassett loam, 0 to 2 percent slopes._ - ... ________ 539 .1 || Dorchester-Chaseburg-Volney complex, 2 to 5
Bassett loam, 2 to 5 percent slopes. ... ___.______ 8,781 2.0 percent slopes__ . __________ 8,774 2.0
Bassett loam, 5 to 9 percent slopes_ _ .. _____.__._ 2,619 .6 || Dow silt loam, 14 to 24 percent slopes, severely
Bassett loam, 5 to 9 percent slopes, moderately eroded _ _ oo 279 .1
eroded._ . _ . oo ___ 1, 005 .2 || Downs silt loam, 0 to 2 percent slopes__________ 459 .1
Bassett silt loam, 2 to 5 percent slopes_ _________ 440 .1 || Downs silt loam, 2 to 5 percent slopes.._________ 19, 932 4.5
Bassett silt loam, 5 to 9 percent slopes__________ 162 | () Downs silt loam, 5 to 9 percent slopes.._________ 28,176 6.4
Bertrand silt loam, 0 to 2 percent slopes_ .. _.___ 109 ® Downs silt loam, 9 to 14 percent slopes__________ 2, 639 .6
Bertrand silt loam, 2 to 5 percent slopes._.__ .. __ 214 ® Downs silt loam, 14 to 18 percent slopes, moder-
Bixby loam, 0 to 2 percent slopes_____.__._______ 240 .1 ately eroded .- ________________________ 3, 542 .8
Bixby loam, 2 to 5 percent slopes_._ ____________ 380 .1 || Downs silt loam, 18 to 24 percent slopes, moder-
Bixby loam, 5 to 9 percent slopes, moderately ately eroded . - . . ________________.__ 311 .1
eroded__ _ _________________ . _____ 128 ® Downs and Tama silt loams, 2 to 5 percent
Burkhardt soils, 0 to 5 percent slopes_ __________ 135 | () SlOPES _mc e e 4,155 .9
Burkbardt soils, 5 to 14 percent slopes, moder- Downs and Tama silt loams, 5 to 9 percent )
ately eroded. __ . _______________________.__ 193 ® slopes_ _ _ oo 4,128 Y
Calamine silty clay loam, 0 to 2 percent slopes___ 219 ® Downs and Tama silt loams, 5 to 9 percent slopes,
Calamine silty clay loam, 2 to 5 percent slopes.._ 231 .1 moderately eroded__ ________________________ 17,339 4.0
Calmar clay loam, 2 to 5 percent slopes_ .. ______ 462 .1 || Downs and Tama silt loams, 9 to 14 percent
Calmar clay loam, 5 to 14 percent slopes_._____. 414 .1 slopes, moderately eroded - - _______________ 14, 586 3.3
Camden silt loam, 0 to 2 percent slopes._____.__ 131 ®) Dubuque silt loam, 5 to 9 percent slopes, moder-
Camden silt loam, 2 to 5 percent slopes____.____ 156 | (1) ately eroded .. _ ... ______._________ 1,067 .2
Camden silt loam, 5 to 9 percent slopes_ _.____._ 63 O] Dubuque silt loam, 9 to 14 percent slopes, moder-
Caneek silt loam_ _ ___________________________ 768 .2 ately eroded_ . __________________ 2,986 .7
Canoe silt loam _ _ _ _ _ o __ 184 ) Dubuque silt loam, 9 to 14 percent slopes,
Chaseburg silt loam, 0 to 2 percent slopes. _ . ____ 70| @) severely eroded .. - _ - - _______________________ 794 .2
Chaseburg silt loam, 2 to 5 percent slopes_ _ _____ 146 ® Dubuque silt loam, 14 to 18 percent slopes,
Chelsea loamy fine sand, 1 to 5 percent slopes___ . 215 ® moderately eroded. . - _____________________ 5,635 1.3
Chelsea loamy fine sand, 5 to 14 percent slopes__ .. 260 .1 || Dubuque silt loam, 14 to 18 percent slopes,
Clyde silt loam, 0 to 4 percent slopes.__________ 5, 808 1.3 severely eroded_ - . - ______________________ 1,263 .3
Coggon loam, 2 to 5 percent slopes___._________ 445 .1 {| Dubuque silt loam, 18 to 30 percent slopes,
Coggon loam, 5 to 9 percent slopes, moderately moderately eroded_ . ________________________ 2,142 .5
eroded._ - ________ o ________ 503 .1 || Fayette silt loam, 0 to 2 percent slopes.._.__.____ 158 | ()
Colo and Otter silt loams______________________ 1,419 .3 |l Payette silt loam, 2 to 5 percent slopes._________ 10, 244 2.3

See footnote at end of table,
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TaBLE 1.—Approzimate acreage and proportionate extent of the soils—Continued

See footnote at end of table.

Mapping unit Acres Per- Mapping unit Acres | Per-
cent cent
Fayette silt loam, 5 to 9 percent slopes, moder- Nasset silt loam, 9 to 14 percent slopes, mod-
atelyeroded . __ . . _______________________ 46,775 10.6 erately eroded.___________________________.__ 234 .1
Fayette silt loam, 5 to 9 percent slopes, severely Nasset silt loam, 14 to 18 percent slopes, moder-
eroded_ _ _ __ _ _ .- 567 .1 ately eroded_ ________________________._____ 195 1)
Fayette silt loam, 9 to 14 percent slopes, moder- Nordness silt loam, 5 to 14 percent slopes_ ______ 1,755 .4
ately eroded_ - . ___________ . _______ 31,676 7.2 || Nordness silt loam, 14 to 24 percent slopes______ 5, 591 1.3
Fayette silt loam, 9 to 14 percent slopes, severely Oran loam, 0 to 2 percent slopes________________ 367 .1
eroded.. . _ oo __. 10, 268 2.3 || Oran loam, 2 to 5 percent slopes________________ 870 .2
Fayette silt loam, 14 to 18 percent slopes, Orwood silt loam, 2 to 5 percent slopes___._______ 377 .1
moderately eroded..________________________ 10, 434 2.3 || Orwood silt loam, 5 to 9 percent slopes, moder-
Fayette silt loam, 14 to 18 percent slopes, ately eroded. . _____________________________ 2, 353 .5
severely eroded . _ . _______ . ________________ 6, 434 1.5 || Orwood silt loam, 9 to 14 percent slopes, moder-
Fayette silt loam, 18 to 24 percent slopes, ately eroded_ _ .. __________ 2, 358 .5
moderately eroded..________________________ 2, 581 .6 || Orwood silt loam, 14 to 18 percent slopes, mod-
Fayette silt loam, 18 to 24 percent slopes, severely erately eroded______________________________ 980 .2
eroded _ _ . .o 1,163 .3 || Orwood silt loam, 14 to 18 percent slopes, severely
Fayette silt loam, 24 to 35 percent slopes________ 437 .1 eroded._ . ... ________________________ 344 .1
Festina silt loam, 0 to 2 percent slopes__________ 176 ©) Orwood silt loam, 18 to 30 percent slopes, mod-
Festina silt loam, 2 to 5 percent slopes___._______ 44 M eratelv eroded_____ . _____________._____ 540 .1
Floyd loam, 0 to 5 percent slopes.__________.___ 9, 866 2.2 || Ossian silt loam_ _____ .. _______ ... . ____ 315 .1
Floyd-Clyde complex, 0 to 4 percent slopes___.._. 2,204 .5 || Ostrander loam, 0 to 2 percent slopes. __________ 147 O]
Franklin silt loam, gray subsoil variant, 2 to 5 Ostrander loam, 2 to 5 percent slopes_ _.________ 2, 239 .5
percent slopes___ - _____________________ 267 .1 || Ostrander loam, 5 to 9 percent slopes___________ 269 .1
Frankville silt loam, 5 to 9 percent slopes_______ 382 .1 || Otter-Lawson-Ossian complex, 1 to 4 percent
Frankville silt loam, 9 to 14 percent slopes, slopes. _ - ____ 5,165 1.2
moderately eroded__ _____ .. _____________.____ 947 .2 || Otter-Ossian complex_ _ _____________________... 1,910 .4
Frankville silt loam, 14 to 18 percent slopes, Otter and Ossian silt loams, overwashed _._______ 568 .1
moderately eroded..________________________ 898 .2 || Palsgrove silt loam, 5 to 9 percent slopes, mod-
Hagener loamy sand, 0 to 2 percent slopes_____. 127 M erately eroded..____________________________ 406 .1
Hagener loamy sand, 2 to 5 percent slopes.______ 104 ®m Palsgrove silt loam, 9 to 14 percent slopes, mod-
Hagener loamy sand, 5 to 14 percent slopes._____ 108 O] erately eroded_________ . . ... _______ 1,941 .4
Hayfield loam, deep, 0 to 3 percent slopes___..__ 419 . 1 || Palsgrove silt loam, 9 to 14 percent slopes, severely
Hayfield loam, moderately deep, 0 to 4 percent eroded_ __ . _________________________. 201 O]
slopes_ . __ .- 188 Q) Palsgrove silt loam, 14 to 18 percent slopes, mod-
Huntsville silt loam, 0 to 2 percent slopes___.____ 473 .1 erately eroded_________.______ . _________ 2, 157 .5
"Huntsville silt loam, 2 to 6 percent slopes_ ______ 367 .1 || Palsgrove silt loam, 14 to 18 percent slopes,
Jacwin loam, 0 to 2 percent slopes_____._._______ 597 .1 severely eroded_____________________________ 285 .1
Jacwin loam, 2 to 5 percent slopes__ . ______.____ 1,534 .3 || Palsgrove silt loam, 18 to 24 percent slopes, mod-
Jacwin loam, 5 to 9 percent slopes__________.__.__ 472 .1 erately eroded_____ _________________________ 265 .1
Jacwin loam, 9 to 14 percent slopes..______.____ 136 m Peaty muek _ ________ . _____ 608 .1
Kato loam, moderately deep, 0 to 4 percent Peaty muck, overwashed.. - . __ . _____________ 304 .1
slopes. . ... 219 ™ Racine loam, 0 to 2 percent slopes_.____________ 194 O]
Kato loam, deep, 0 to 4 percent slopes__________ 1,223 .3 || Racine loam, 2 to 5 percent slopes._____________ 11,193 2.5
Kato loam, deep, clay shale substratum, 1 to 5 Racine loam, 5 to 9 percent slopes______________ 2, 379 .5
percent slopes__ _ _ . ______________._._._._. 944 .2 || Racine loam, 5 to 9 percent slopes, moderately
Kato loam, deep, clay shale substratum, 5 to 9 eroded _ __ . _________ o _______ 908 .2
percent slopes__ _ ___ ___ . _______________ 165 M Racine loam, 9 to 14 percent slopes, moderately
Kenyon loam, 2 to 5 percent slopes.____________ 601 .1 eroded._ _________ . __.._ 259 .1
Lamont sandy loam, 1 to 5 percent slopes_ ._____ 603 .1 || Renova loam, 2 to 5 percent slopes_____________ 954 .2
Lamont sandy loam, 5 to 9 percent slopes_______ 271 .1 || Renova loam, 5 to 9 percent slopes. ..__________ 410 .1
Lamont sandy loam, 9 to 14 percent slopes___.__ 133 | () Renova loam, 5 to 9 percent slopes, moderately
Lamont sandy loam, till subsoil variant, 2 to 9 eroded_ _ __ . 193 O]
percent slopes___ . ____________________ 301 .1 || Renova loam, 9 to 14 percent slopes, moderately
Lawson and Kennebec silt loams, 0 to 2 percent eroded _ ..o ___._. 1981 (O
slopes__ __ _ 330 .1 || Renova loam, 9 to 14 percent slopes, severely
Lawson silt loam, 2 to 5 percent slopes__.._______ 263 .1 eroded._ _ __ _________ o _____ 141 (O]
Loamy colluvial land, 9 to 18 percent slopes_____ 654 . 1 || Renova loam, 14 to 18 percent slopes, maderately
Loamy colluvial land, 18 to 24 percent slopes_ . __ 207 ® eroded_ . _ .. _______.. 386 .1
Loamy terrace escarpments, 16 to 30 percent Renova loam, 14 to 18 percent slopes, severely
slopes_ . ____._. 156 ) eroded._ _ __ o __._ 206 O]
Marlean loam, 2 to 5 percent slopes_ _ . _____._._._ 1, 382 .3 || Riceville loam, 2 to 7 percent slopes. . _.________ 320 .1
Marlean loam, 5 to 9 percent slopes_________.____ 2, 667 . 6 || Rockton loam, 0 to 2 percent slopes____________ 648 .1
Marlean loam, 5 to 9 percent slopes, moderately Rockton loam, 2 to 5 percent slopes__ _ ______.__ 3, 949 .9
eroded . - ____. 4,074 .9 || Rockton loam, 5 to 9 percent slopes______.___. _ 784 .2
Marlean loam, 9 to 14 percent slopes, moderately Rockton loam, 9 to 14 percent slopes_____.______ 153 ™)
eroded_ ____ . ______ 3,980 .9 || Rowley silt loam, 0 to 4 percent slopes. _________ 154 | ()
Marlean loam, 9 to 14 percent slopes, severely Rowley and Lawson silt loams, overwashed______ 857 .2
eroded _ _ .. ... 812 . 2 || Sattre loam, moderately deep, 0 to 2 percent
Marlean loam, 14 to 24 percent slopes, moderately slopes. _ _ _ ... 1, 098 .2
eroded . . _______ 2, 179 .5 || Sattre loam, moderately deep, 2 to 5 percent
Marlean loam, 14 to 24 percent slopes, severely slopes__ . o _____ 1, 814 .4
eroded. . ________________________________._ 836 . 2 || Sattre loam, moderately deep, 5 to 9 percent
Nasset silt loam, 5 to 9 percent slopes, moderately slopes, moderately eroded . _ . ________________ 857 .2
eroded _ _ .. 179 ®
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TABLE 1.—Approximate acreage and proportionate extent of the soils—Continued

Mapping unit Acres Per- Mapping unit Acres | Per-
cent cent
Sattre loam, moderately deep, 9 to 14 percent Waukegan loam, deep, 2 to 5 percent slopes__ _ __ 802 .2
slopes, moderately eroded__..________________ 218 O] Waukegan loam, moderately deep, 0 to 2 percent
Sattre loam, deep, 0 to 2 percent slopes_ .. ._____ 774 .2 slopes._ - - 1, 136 .3
Sattre loam, deep, 2 to 5 percent slopes_________.. 374 . 1 {| Waukegan loam, moderately deep, 2 to 5 percent
Sattre loam, deep, 5 to 9 percent slopes, moder- slopes. - _ o 261 .1

ately eroded . _ ____________ . ________________ 155 ® Whalan loam, 2 to 5 percent slopes_ .. ________ 1, 244 .3
Spillville loam_____ . ____ .. 971 .2 || Whalan loam, 5 to 9 percent slopes, moderately
Steep rock land _ . ... __________________ 23, 184 5.3 eroded . .o ... 790 .2
Steep sandy land, 14 to 30 percent slopes_.______ 860 .2 || Whalan loam, 9 to 14 percent slopes, moderately
Terril loam, 0 to 2 percent slopes____________.___ 1, 707 .4 eroded - _ _ 435 .1
Terril loam, 2 to 5 percent slopes________.___.____ 784 .2 || Whalan loam, 14 to 24 percent slopes, moderately '
Turlin gritty silt loam, 0 to 2 percent slopes. _.__ 60 | (M eroded_ _..__.________ S 404 .1
Turlin gritty silt loam, 2 to 5 percent slopes_____ 537 .1 || Whalan loam, 14 to 18 percent slopes, severely
Volney channery silt loam, 0 to 1 percent slopes_._ 329 .1 eroded_ _ _ . - 178 ®
Volney channery silt loam, 2 to 5 percent slopes._ . 380 .1 || Winneshiek loam, 0 to 2 percent slopes__________ 340 L1
Volney silt loam, overwashed, 0 to 1 percent Winneshiek loam, 2 to 5 percent slopes__________ 8, 649 2.0

SlOPES_ _ o . o e 355 . 1 || Winneshiek loam, 5 to 9 percent slopes__________ 2,320 .5
Volney silt loam, overwashed, 2 to 5 percent Winneshiek loam, 5 to 9 percent slopes, mod-

SlOPeS . e 118 O] erately eroded. ... __________________________ 322 .1
Waucoma loam, 0 to 2 percent slopes_ . _________ 146 m Winneshiek loam, 9 to 14 percent slopes._.______ 528 .1
Waucoma loam, 2 to 5 percent slopes_ . .________ 975 . 2 || Winneshiek loam, 14 to 18 percent slopes_.______ 351 1
Waucoma loam, 5 to 9 percent slopes_ _____._____ 288 .1
Waucoma loam, 9 to 14 percent slopes__.________ 2041 OO Total _ . 440, 320 } 100. 0
Waukegan loam, deep, 0 to 2 percent slopes___ . 1, 286 .

! Less than 0.05 percent.

In the descriptions that follow, the soils in a series are
first discussed as a group by describing important fea-
tures that apply to all the soils in the series. The location
of the soils in the county is given, as well as the position
of the soils in the landscape. Some of the nearby or simi-
lar soils are named and compared with the solls in the
series being described. The general description of the
series is ended with a broad statement that tells how the
soils are used.

Following the description of each series are descrip-
tions of each soil in the series. Generally, these descrip-
tions tell how the profile of the soil described differs from
the one described as representative of the series. They
also tell about the use and suitability of the soil described
and something about its management needs.

Technical descriptions of profiles, which give details
layer by layer, are not given in this subsection. A pro-
file representative of each soil series is described in the
section “Genesis, Classification, and Morphology of Soils.”

Some of the terms used in the soil descriptions are de-
fined in the subsection “How This Survey Was Made.”
Other terms are defined in the Glossary at the back of
this soil survey.

Alluvial Land

Alluvial land (0 to 1 percent slopes) (Ab) is a nearly
level or undulating miscellaneous land type that consists
of mixed alluvium. The soil material varies in texture
and color, but it is generally light colored and sandy
near the surface. Flooding is frequent; each time the
areas are flooded, additional light-colored sandy or
loamy material is deposited on the surface.

This land type occupies a narrow belt of bottom lands
that are adjacent to the channels of streams. Old ox-

bows are common in the areas, and some of them are
filled with water for long periods. ‘ a

Where flooding is not controlled, this land type is
used for pasture, as woodland, or for wildlife habitats.
Most of the areas are in pasture or idle, and few of
them are cultivated. If row crops are grown, the excess
water must be controlled by constructing dikes, improv-
ing the stream channels, and installing tile or surface
drainage. Even in areas that are already drained, a.
crop may be lost as the result of flooding. The trees and
shrubs need to be removed to make some areas suitable
for crops or pasture, and they also need to be removed
from some areas already in pasture. Where stream
channels are numerous, fences are difficult to maintain.

Crop yields are variable on this land type. In areas
that are drained, however, yields are generally about.
average for the county if management is good. This
land type is generally slightly acid to neutral, and it con-
tains lime in some places. It is very low in nitrogeny
phosphorus, and potassium. Where drainage has been
improved, response to fertilizer is moderate. (Capabil-
ity unit II1Tw-2)

Arenzville Series

In the Arenzville series are well drained or moderately
well drained, light-colored soils that formed in stratified
silty alluvium. In many places a dark, buried soil is at a
depth of 24 to 36 inches. :

The Arenzville soils are on undulating bottom lands.
adjacent to meandering streams or near the center o
upland drainageways. In places the areas are dissected
by a stream that cannot be readily crossed with farm
machinery. As a result, it is necessary to manage some
large areas of these soils as two fields. These soils are
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adjacent to Kennebec, Lawson, Otter, and Chaseburg
soils.

Representative profile:

0 to 30 inches, dark grayish-brown, friable silt loam that
contains thin strata of very dark gray and brown.
30 to 46 inches, black, friable silt loam.

In general the color of the surface layer ranges from
very dark grayish brown to dark grayish brown. In
some areas that have been cultivated for some time, the
surface layer is slightly darker than typical.

‘These soils have high available moisture capacity and
are moderately permeable. They are flooded occasionally,
but wetness is not a problem in years when rainfall is
average. The soils dry out quickly and are easily tilled.

The Arenzville soils are suited to row crops. They are
neutral, and lime is not needed. However, these soils
are very low in available nitrogen, low in available phos-
phorus, and only medium in available potassium.

Arenzville silt loam (0 to 1 percent slopes) (Ar).—This
is the only Arenzville soil mapped in this county. It con-
sists of dark grayish-brown (moist) silt loam to a depth
of 20 inches or more but is lighter colored when dry.

This soil is on bottom lands that are bordered by stream
channels, and it is also in upland drainageways. deacent
to it are Kennebec, Otter, Lawson, and Chaseburg soils.

Wetness is generally not a problem, although some areas
of this soil are susceptible to flooding and need protection.

This soil is suited to intensive use for corn or other row
crops, and most of it is cultivated. If management is
good, yields of corn are generally above average. Re-
sponse to fertilizer is good. (Capability unit I-2)

Atkinson Series

Well-drained soils of uplands are in the Atkinson ser-
ies. These soils formed in friable, loamy glacial material
that is between 80 and 50 inches thick and is underlain by
hard limestone bedrock. In most places the subsoil con-
tains a thin layer of material weathered from limestone
that lies just above the bedrock. The slopes range from
2 to 9 percent but are between 2 and 5 percent in most
places.

The Atkinson soils are in the western part of the coun-
ty. They occur with the Rockton, Waucoma, Jacwin,
Marlean, and Ostrander soils.

Representative profile:

0 to 13 inches, very dark brown, friable loam,

13 to 36 inches, very dark grayish-brown, brown to dark-
brown, and some dark yellowish-brown, friable loam and
clay loam; some pebbles are at a depth of 16 inches and
below that depth.

36 to 40 inches, dark-brown and yellowish-brown, firm clay;
hard limestone bedrock is at a depth below 40 inches.

The color of the surface layer ranges from black or
very dark gray to very dark brown, and the surface lay-
er remains dark colored, both when moist and when dry.
In some places the texture of the surface layer is silt
loam instead of loam.

The surface layer has a high content of organic mat-
ter. Permeability is moderate, and the available mois-
ture capacity is medium. Wetness is not a problem, and
these soils are in good tilth and can be easily cultivated.

The underlying limestone limits growth of the roots of -

some plants.

These soils are suited to row crops. The more sloping
areas are susceptible to erosion, however, and they should
be used for row crops less frequently than the nearly
level areas. The soils are medium acid. Legumes grown
on them respond well to applications of lime. The sup-
ply of available nitrogen, phosphorus, and potassium is
low.

Atkinson loam, 2 to 5 percent slopes (AtB).—This is the
only Atkinson soil mapped in the county. In most places
its surface layer is very dark brown loam, but a few areas
have a texture of silt loam. The surface layer is 8 to 15
inches thick and is in good tilth. Limestone bedrock is
at a depth between 36 and 50 inches in most places.

Some nearly level areas of this soil lie below Waucoma,
Rockton, Ostrander, and Jacwin soils. The gently slop-
ing areas lie above Waucoma, Jacwin, and Marlean soils.

Included in mapped areas of this soil are a few patches
in which the surface layer is thinner than the one in the
profile described as typical for the series and in which
limestone is nearer the surface. In areasthat are adjacent
to Ostrander soils, the profile is 40 to 50 inches thick over
limestone.

This Atkinson soil is suited to row crops, but it is suscep-
tible to water erosion. Therefore, tillage ought to be on
the contour where row crops are grown, or terraces should
be constructed. Corn or other row crops can be grown in-
tensively if the areas are terraced. Because of the lime-
stone near the surface, graded terraces ought to be con-
structed to minimize large cuts and fills. If tilth becomes
poor, a larger part of the rotation ought to consist of mea-
dow. Yields of corn are generally above average if good
management isused. Response to fertilizer is good. (Ca-
pability unit ITe—4)

Atterberry Series

In the Atterberry series are silty soils that are some-
what poorly drained. These soils formed in loess. They
do not have stones or pebbles on the surface, and none
are in the profile. Their slopes range from 1 to 4 per-
cent.

These soils are on upland divides and in or near a few
upland drainageways in the eastern part of the county.
They are adjacent to Downs and Fayette soils. The size
of the areas varies, and in many places these soils are
managed with the Downs soils.

Representative profile:

0 to 8 inches, very dark gray, friable silt loam.

8 to 14 inches, dark grayish-brown, friable silt loam; a few
olive-brown mottles or concretions of an oxide.

14 to 54 inches, dark grayish-brown, grayish-brown, olive-
gray, and light olive-brown, friable light silty clay loam
to silt loam; a few yellowish-brown mottles.

54 to 68 inches, mottled yellowish-brown and olive-gray,
friable silt loam.

The color of the surface layer ranges from black to
very dark gray. The thickness of that layer ranges from
4 to 8 inches.

The surface layer of these soils is moderately high in
content of organic matter, and it is generally in good
tilth. Permeability is moderate, but in some places the
moderately high water table restricts the movement of
water in the subsoil. The available moisture capacity is
high or very high.
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These soils are suited to row crops. They are slightly
acid to medium acid, however, and the requirements for
lime vary. These soils are low in available nitrogen and
phosphorus and only medium in available potassium.

Atterberry silt loam, 1 to 4 percent slopes (AyA).—
This is the only Atterberry soil mapped in this county.
It has a very dark gray surface layer that is 4 to 8 inches
thick and a fairly distinct, light-colored subsurface layer.

This soil is on moderately wide ridgetops and at the
heads of drainageways. In many places it is surrounded
by areas of Downs and Fayette soils.

Included in mapped areas of this soil are areas of a soil
that has a black surface layer of silt loam, 8 to 14 inches
thick, and no subsurface layer. Also included are a few
areas of a soil that has slopes between 5 and 9 percent.

Except in a few of the more sloping areas, runoff is gen-
erally slight. A moderately high water table and some
seepage make this soil wet. The degree of wetness varies,
but wetness delays field operations in spring and after
periods of heavy rainfall. Areas near the upland drain-
ageways are commonly tiled, and field operations are more
timely where tile drainage has been established. Tile
drains function well in this soil, and outlets are not difficult
to establish. The more sloping areas ought to be terraced
or tilled on the contour. . )

Corn or other row crops can be grown intensively on
this soil if erosion is controlled in the sloping areas.
Yields of corn are generally above average if management
is good. Tilth is improved by adding manure. If tilth
becomes poor, meadow crops should be grown for a longer
time than normal in the rotation. Response to fertilizer
is good. (Capability unit 1-8)

Backbone Series

Well-drained to excessively drained soils are in the
Backbone series. These soils formed in sandy material
that is underlain by a thin layer of clay loam or clay,
which overlies hard limestone bedrock. The limestone
bedrock is at a depth of 20 to 40 inches. The slopes
range from 2 to 14 percent.

The Backbone soils are on uplands throughout the
western part of the county, adjacent to Lamont and
Chelsea soils. The areas border valleys of the major
streams.

Representative profile:

0 to 8 inches, very dark gray, very friable loamy sand to
sandy loam.

8 to 24 inches, dark-brown to brown, very friable sandy
loam.

24 to 27 inches, dark-brown and dark yellowish-brown, firm
or very firm heavy clay loam; this layer is underlain by
hard limestone bedrock.

The surface layer of these soils ranges from very dark
gray to very dark brown in color. In areas where the
soil material has not been mixed by tillage, the surface
layer is underlain by a distinct light-colored subsurface
layer. In places the surface layer in cultivated areas is
lighter colored than the one described in the preceding
paragraph. The layer of soil material just above bed-
rock ranges from loam to clay in texture. That layer is
generally 2 to 7 inches thick, but it is as much as 12
inches thick in some places.

SURVEY

Permeability is rapid in the loamy sand to sandy loam
in the upper part of the profile and slow in the thin
layer of clay loam or clay. The available moisture ca-
pacity is low. These soils are susceptible to erosion by
water and wind.

The less sloping areas of these soils are suited to row
crops, and the steeper areas are suited to pasture or
trees. Lime is needed, and the supply of available nitro-
gen, phosphorus, and potassium is very low. Addin
manure does not greatly improve the tilth or available
moisture capacity of these soils.

Backbone loamy sand, 2 to 5 percent slopes (BaB).—In
cultivated areas the plow layer of this soil is very dark
gray or very dark grayish brown and is 10 inches thick
in some places. In areas that have not been cultivated, the
surface layer is very dark gray to very dark brown and is
6 to 8 inches thick. In those areas the surface layer is
underlain by a somewhat distinct, dark grayish-brown
subsurface layer. In many places limestone is at a depth
between 24 and 40 inches.

This soil is on convex ridges and side slopes in the up-
lands. In many places it is downslope from Lamont soils.
The individual areas are less than 15 acres in size.

Included in mapped areas of this soil are areas of a soil
that has a very dark grayish-brown surface layer only 6
inches thick. Also included are a few spots where only
about 15 inches of sandy material overlies the limestone
bedrock.

Wind and water from runoff erode this Backbone soil
where it is bare or only sparsely covered with plants.
Crop residue ought to be kept on the surface when the soil
is not protected by a growing crop. Corn or other row
crops can be tilled on the contour or grown in contour
strips. If this soil is stripcropped, row crops can be
grown 2 years in 4. This soil is not suitable for terraces,
because limestone is near the surface and the subsoil is low
in fertility. Yields of corn are generally below average
for this county, even if management is good. Response
to fertilizer is fair to poor. (Capability unit IVs-1)

Backbone loamy sand, 5 to 9 percent slopes (BaC).
The surface layer of this soil is 4 to 8 inches thick and is
very dark brown, very dark gray, or very dark grayish
brown. In many cultivated areas, the light-colored sub-
surface layer has been mixed with the surface layer.
Limestone bedrock is generally at a depth between 20 and
36 inches, but it is at a depth of as much as 40 inches in
places.

This soil is on extended narrow ridges in the uplands and
on convex side slopes. It is downslope from Lamont soils
in many places and is adjacent to Chelsea soils in some
places.

A few areas are included where limestone is at a depth
of only 15 inches and the texture above the limestone is
sandy loam. Also included are areas of darker colored
soils that lack a light-colored subsurface layer.

Wind and water erode areas of this Backbone soil that
are not protected. The crops can be tilled on the contour
or grown in contour strips. Crop residue should be kept
on the surface when the soil is not protected by a growing
crop. This soil can be used for row crops 2 years in 5 if
it is stripcropped. Because yields of field crops are low,
however, much of the acreage is in permanent pasture.
The limestone bedrock near the surface makes this soil
unsuitable for terraces, for in many places limestone would
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be exposed in the channel if terraces were constructed.
Also the fertility of the subsoil is too low to justify
terracing.

Yields of corn grown on this soil are generally below
average, and yields of meadow are often below average
for this county, even if management is good. Response to
fertilizer is poor, but legumes respond to applications of
lime. (Capability unit IVs-2)

Backbone loamy sand, 9 to 14 percent slopes (BaD).—
In cultivated areas the surface layer of this soil is 3 to 6
inches thick and is very dark brown, very dark gray, or
very dark grayish brown. The subsoil is dark brown or
brown and 1s exposed in a few places. In timbered areas
the surface layer is very dark gray and is 4 to 8 inches
thick. Itisunderlain by a brown subsurface layer. Lime-
stone bedrock is at a depth of 20 to 80 inches in many
places, but the depth ranges to as much as 40 inches.

This soil is on convex side slopes below less sloping
Backbone and Lamont soils. In places it is adjacent to
slopes occupied by Chelsea soils. The individual areas are
small, and many of them are managed with the adjoining
soils. Included in mapped areas of this soil are areas of
a soil in which limestone is at a depth of only 15 inches.

Wind and water from runoff erode this Backbone soil
if the surface is not protected.. This soil is suited to
permanent pasture, trees, or wildlife habitats. Controlled
grazing is needed where the areas are used for pasture or
meadow. Burrowing rodents are likely to destroy old
seedings in meadows, and oats are often grown as a nurse
crop when a meadow is renovated. Meadows that have
been seeded respond to applications of lime and phosphate
fertilizer, but yields of meadow are generally below aver-
age, even where management is good. Areas now in trees

_ought to be managed as woodland. (Capability unit
Vis-1)

Bassett Series

In the Bassett series are moderately well drained
soils that formed in 14 to 24 inches of loamy or silty
material over friable or firm glacial till. Between them
and the underlying till is a slight concentration of stones
and pebbles. The slopes range from 0 to 9 percent.

These soils are on convex highs, on ridgetops, and on
side slopes in the uplands in the western part of the
county. In many places they are adjacent to é)oggon, Ra-
cine, Oran, and Ostrander soils. They are upslope from
the Floyd and Clyde soils.

Representative profile:

0 to 7 inches, very dark gray, friable loam.

7 to 13 inches, brown to dark-brown, friable loam.

13 to 44 inches, brown to dark-brown and yellowish-brown,
friable to firm loam; some pebbles, grayish coatings, and

. a very few mottles below a depth of 28 inches.

44 to 50 inches, mottled yellowish-brown and olive-gray,
friable to firm sandy clay loam that contains a few pebbles.

In some areas the surface layer is silt loam instead of
loam. In areas that have not been cultivated, the color
of the surface layer ranges from very dark gray to
black and there is a distinct, light-colored subsurface
layer. In areas that have been cultivated, the surface
layer ranges from very dark gray to very dark grayish
brown when moist, but it is fairly light colored when

dry.

These soils have high available moisture capacity and
moderate to moderately slow permeability. The sloping
areas are susceptible to water erosion.

The Bassett soils are suited to row crops, but they
are strongly acid and are low in available nitrogen,
phosphorus, and potassium. Lime is needed.

Bassett loam, 0 to 2 percent slopes (BeA).—In areas
that have not been plowed, this soil has a very dark gray
surface layer that i1s 6 to 8 inches thick, and a distinct,
light-colored subsurface layer. In areas that have been
plowed, the surface layer is somewhat light colored when

This soil is on ridgetops, above areas of more strongly
sloping Bassett, Oran, Coggon, and Racine soils.

Included in mapped areas of this soil are areas in which
limestone is at a depth below 40 inches. Also included are
a few areas of a soil that is somewhat poorly drained.

Wetness is not a serious hazard, although runoff is slow
on this nearly level Bassett soil. In some places, however,
this soil is in poor tilth because it is low or moderately
low in content of organic matter. It is used intensively
for corn or other row crops. Yields of corn are generally
above average if management is good. However, lime and
a commercial fertilizer are needed and manure is bene-
IIici%;l. Response to fertilizer is good. (Capability unit

-3

Bassett loam, 2 to 5 percent slopes (BeB).—When moist,
this soil has a very dark gray or very dark grayish-brown
surface layer, but the surface layer 1s somewhat light col-
ored when dry. The layer that was formerly the sub-
surface layer is now a part of the plow layer. Dark
gra,yish-brown to dark-brown soil material that was

ormerly part of the subsoil is also mixed with the plow
layer in places. Where erosion has exposed the subsoil,
tilth is poor.

This soil is on ridgetops and side slopes, below less
sloping Ostrander soils and above Floyd and Oran soils.
Adjacent to it in many places are more strongly sloping
Bassett, Racine, and Waucoma soils.

Runoff causes erosion on this soil; therefore, tillage
ought to be on the contour if row crops are grown. Where
this soil is terraced and well managed, corn or other row
crops can be grown intensively. Yields of corn are gen-
erally above average if management is good. Lime and
fertilizer are needed, however, for the optimum growth of
crI'ops.) Response to fertilizer is good. (Capability unit
ITe-1

Bassett loam, 5 to 9 percent slopes (BeC).—This soil
has a surface layer that is very dark gray and is 4 to 8
inches thick TItssubsurface layer is dark grayish brown to
dark brown.

This soil is on ridges and side slopes, below areas of
Ostrander soils and upslope from areas of Floyd soils. In
many places it is near Racine, Oran, and Waucoma soils
and 1s managed with those soils.

Included in mapped areas of this soil are areas of a
soil that has a dark-colored surface layer, more than 8
inches thick, and no light-colored subsurface layer. Also
included are a few areas of a somewhat poorly drained soil
that has a grayish subsoil.

In some places this Bassett soil is in permanent pasture
or in scattered timber. Where cultivated crops are grown,
runoff is likely to cause erosion ; therefore, cultivated crops
ought to be grown on the contour. If this soil is terraced



14 SOIL SURVEY

or stripcropped, corn or other row crops can be grown 3
years in 5. A greater part of the rotation should consist
of meadow, however, if tilth becomes poor. If manage-
ment is good, yields of corn are generally above average,
but legumes need lime. Response to fertilizer is good.
(Capability unit I1Te-1)

Bassett loam, 5 to 9 percent slopes, moderately
eroded (BeC2).—The surface layer of this soil is very dark
gray to very dark grayish brown. The subsurface layer
has been mixed with the plow layer in most places.

This soil is on sharply convex ridges and side slopes,
above Racine, Waucoma, or Winneshiek soils. It is ad-
jacent to Oran and Floyd soils in some places.

Included in mapped areas of this soil are a few patches
where erosion has exposed the brown or dark-brown sub-
soil. In those areas the soil material is low in content of
organic matter and is in poor tilth.

Runoff easily erodes this Bassett soil when the cover of
plants is sparse or absent. Therefore, row crops ought to
be grown on the contour, or this soil should be terraced
or stripcropped. Corn or other row crops can be grown
about 2 years in 4 where the fields are terraced or strip-
cropped. Yields of corn are generally above average if
management is good. Manure is beneficial, and legumes
need Jime. Response to fertilizer is good. (Capability
unit I11Te-1)

Bassett silt loam, 2 to 5 percent slopes (BIB).—This soil
has a very dark gray surface layer that is 4 to 8 inches
thick. The texture of silt loam extends to a depth of
about 20 inches in most places.

This soil is on ridges above Floyd, Clyde, and more
sloping Bassett and Racine soils. Adjacent to it in some
places 1s the gray subsoil variant of the Franklin series.

Included in mapped areas of this Bassett soil are areas
of a soil in which the layer of silt loam is as thick as 40
inches. Also included are a few areas in which the sur-
face layer is lighter colored than typical.

‘When the surface is bare, water erosion is a hazard. If
row crops are grown, this soil can be tilled on the contour
or terraced. Corn or other row crops can be grown in-
tensively if this soil is terraced and is well managed.
Yields of corn are generally above average if management
is good. Response to fertilizer and lime is good. (Capa-
bility unit Ile-1)

Bassett silt loam, 5 to 9 percent slopes (BIC).—The
surface layer of this soil is very dark gray to very dark
grayish brown. In areas that are cultivated, part of the
light-colored subsurface layer has been mixed into the
plow layer in some places. Erosion has exposed the
brown subsoil in a few places, and those areas are indicated
on the soil map by the symbol for severe erosion.

This soil is on side slopes, below less sloping Bassett
soils and above areas of Floyd and Clyde soils. Adjacent
to it is the gray subsoil variant of the Franklin series.

Included in mapped areas of this soil are areas of a soil
in which the layer of silt loam is 20 to 40 inches thick.
Also included are a few areas of a soil that has a lighter
colored surface layer and a thicker subsurface layer than
typical. :

Where row crops are grown, tillage can"be on the con-
tour so that runoff will be reduced and erosion controlled.
Corn or other row crops can be grown 3 years in 5 if this
soil is terraced or stripcropped. Yields of corn are gen-

erally above average if management is good. The eroded
areas are very low in content of organic matter and are
in poor tilth. Therefore, applications of manure are bene-
ficial. Lime is needed for legumes. Response to fer-
tilizer is good. (Capability unit IITe-1)

Bertrand Series

In the Bertrand series are well-drained soils that formed
in friable, silty alluvium. These soils have a distinct,
light-colored subsurface layer, and they are free of
stones or pebbles. Their slopes range from 0 to 5 percent.

These soils are on stream benches, above Chaseburg and
Volney soils. Many of the areas are small and are man-
aged with the Festina and Canoe soils, which are adja-
cent.

Representative profile:

0 to 8 inches, dark-gray, friable silt loam.

8 lto 14 inches, dark grayish-brown and brown, friable silt
oam.,

14 to 48 inches, brown to dark-brown and yellowish-brown,
friable silt loam that grades to loam in the lower part of
the horizon.

481 to 52 inches, dark yellowish-brown, friable gravelly clay
oam.

The color of the surface layer ranges from very dark
gray to dark gray.

The available moisture capacity is high, and these soils
are moderately permeable. The sloping areas are suscep-
tible to erosion. The content of organic matter is very
low. Surface sealing may restrict the intake of water in
some places.

Manure ought to be applied to improve the tilth and
water intake of these soils. Lime is needed because these
soils are medium acid to strongly acid. The soils are very
low in available nitrogen and low in available phos-
phorus and potassium.

Bertrand silt loam, 0 to 2 percent slopes (BnA).—
Where this soil has been cultivated, its surface layer is
dark gray when moist and is much lighter colored when
dry. The areas in timber or pasture, however, have a very
dark gray surface layer, and this dark color extends to a
depth of 2 to 4 inches.

This soil occurs on stream benches with the Festina and
Canoe soils. The individual areas vary in size, but many
of them are small. Included in mapped areas of this soil
in Slaces is a soil that has slight mottling in the subsoil.

nly a small amount of water runs off this Bertrand

soil. This soil takes in water well, and artificial drainage
is not needed. The content of organic matter is very low.

If this soil is properly managed, it can be used inten-
sively for corn or other row crops. Yields of corn are
generally above average under good management. Sur-
face crusting and sealing can be reduced by adding man-
ure. Lime and fertilizer are needed for the optimum
growth of crops. Response to fertilizer is good. (Capa-
bility unit I-1)

Bertrand silt loam, 2 to 5 percent slopes (BnB).—The
profile of this soil is similar to the one described as repre-
sentative for the series. The surface layer is dark gray
or dark grayish brown when moist and is much lighter
colored when dry. The subsurface layer is mixed with the
plow layer in most places. The surface layer is low in
content of organic matter.
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This soil is on the undulating parts of some stream
benches or on short slopes that border stream benches.
Adjacent to it on the benches are Festina and Canoe soils.
This soil also occurs with Chaseburg and Volney soils,
which are on the adjacent bottom lands.

Included in mapped areas of this soil are a few patches
in which the surface layer is darker and slightly thicker
than typical for the Bertrand series. Also included are
areas of a soil that has a slightly mottled subsoil.

This Bertrand soil is easily eroded by runoff. There-
fore, corn or other row crops ought to be tilled on the con-
tour. In some places terraces are difficult to establish be-
cause of the shape of the slopes. Diversion terraces can be
placed upslope, however, to provide protection from ero-
sion. Yields of corn are generally above average if man-
agement is good, but lime is needed for legumes. Re-
sponse to fertilizer is good. (Capability unit ITe-1)

Bixby Series

In the Bixby series are well-drained to excessively
drained soils of the uplands. These soils have formed in
loamy material, but leached sand and gravel are at a depth
of 24 to 36 inches. The slopes range from 0 to 9 percent.

These soils are on stream benches, ridgetops, and side
slopes. They are adjacent to Camden, Sattre, and Wau-
kegan soils, and are near the Renova soils in some places.
The individual areas vary in size, but some of them are
large.

Representative profile:

0 to 7 inches, dark grayish-brown, very friable loam.

7 to 12 inches, brown to dark-brown, very friable loam.

12 to 28 inches, dark yellowish-brown and yellowish-brown,
friable sandy clay loam.

28 to 44 inches, yellowish-brown, loose sandy loam that
grades to gravelly sand at a depth of 32 inches.

In areas that have not been cultivated, these soils have
a very dark gray to very dark grayish-brown, loam sur-
face layer, 2 to 4 inches thick, and a distinct, light-colored
subsurface layer. In cultivated areas the plow layer
ranges from dark gray to dark grayish brown in color,
and it is very low in content of organic matter.

These soils have low to medium available moisture ca-
pacity. Lack of moisture in their subsoil limits the
growth of plants in some years. Permeability is moder-
ate in the solum but rapid in the substratum.

Sloping areas of these soils are susceptible to erosion.
The soils are suited to row crops, but lime is needed for
the optimum growth of crops. The soils are very low in
available nitrogen and low in available phosphorus and
potassium.

Bixby loam, 0 to 2 percent slopes (BoA).—The plow
layer of this soil is dark gray or dark grayish brown when
moist, but it is much lighter colored when dry. Sand and
gravel are at a depth of 24 to 36 inches. A large part of
the acreage is cultivated.

This soil occurs on stream benches with Camden and
Sattre soils. It is also on the uplands, adjacent to Renova
and Waukegan soils. :

Included in mapped areas of this soil are spots in which
the texture of the surface layer is silt loam. Also included
are a few areas in which sand and gravel are at a depth of
only 20 inches.

In years when rainfall is average for this county, this
Bixby soil is somewhat droughty. It absorbs water
readily, and little or no water runs off. This soil can be
worked soon after rains, and it is suited to intensive use
for corn or other row crops. Yields of corn are generally
above average if good management is used. Response to
fertilizer is good. (Capability unit IIs-1) )

Bixby loam, 2 to 5 percent slopes (BoB}.—In culti-
vated areas the plow layer of this soil is dark grayish brown
when moist, but it is much lighter colored when dry. In
a few areas that are used for pasture or timber, however,
the surface layer is thin and is very dark gray. In most
places sand and gravel are at a depth of 24 to 36 inches, but
they are at a depth of only 20 inches in some places.

This soil is on undulating stream benches or side slopes,
below areas of Camden and Waukegan soils, which are
on nearly level stream benches. It also occurs on upland
ridges with the Renova and Waukegan soils.

Runoff erodes this soil. Therefore, row crops ought to
be tilled on the contour. Some of the areas can be pro-
tected from erosion by constructing diversion terraces in
areas of other soils upslope. This soil is somewhat
droughty in years when rainfall is average. If corn or
other row crops are planted and tilled on the contour, they
can be grown 3 years in 4. Yields of corn are generally
above average if management is good. Response to fertil-
izer 1s moderate. (Capability unit 1Te-6)

Bixby loam, 5 to 9 percent slopes, moderately eroded
{BoC2).—The surface layer of this soil varies in thickness.
In most places it is very dark gray, dark gray, or dark
grayish brown when moist and is much lighter colored
when dry. The subsurface layer has been mixed with the
surface layer in many places. In a few small areas, erosion
has been severe and the color of the surface layer is brown
or dark brown. These small areas are shown on the soil
map by the symbol for severe erosion.

This Bixby soil occurs on stream benches and escarp-
ments with Camden and Sattre soils, above areas of Chase-
burg and Volney soils of the bottom lands. In some places
it occurs with the Renova and Sattre soils on side slopes in
the uplands. The individual areas are small and are often
farmed with the adjacent soils.

When the cover of plants is sparse, this soil is subject to
further erosion caused by runoff. Adding manure and
plowing under crop residue improve the intake of water.
This soil is droughty in years of average rainfall. Where
row crops are grown, tillage ought to be on the contour or
the field should be stripcropped. If stripcropping is prac-
ticed, corn or other row crops can be grown £ years in 4.
Yields of corn are generally average if management is
good. Lime is needed to establish a stand of legumes.
Response to fertilizer is moderate. (Capability unit
ITTe-5)

Burkhardt Series

Excessively drained soils that have a surface layer of
sandy loam are in the Burkhardt series. These soils are
underlain by sand and gravel at a depth of 15 to 24
inches. The slopes range from 0 to 14 percent.

These soils are on stream benches and on escarpments,
ridges, and side slopes in the uplands. In many places
on the stream benches, they are adjacent to Dickinson,
Lamont, Waukegan, and Sattre soils. In the uplands
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they are near Renova and Racine soils. In this county
the individual areas are small.

Representative profile:

0 to 7 inches, very dark brown, very friable sandy loam,

7 1to 17 inches, brown to dark-brown, very friable sandy
oam.

17 to 42 inches, yellowish-brown, loose gravelly sand.

The color of the surface layer ranges from very dark
gray to very dark brown, and the thickness of that layer
ranges from 6 to 10 inches. In some places the surface
layer and the subsoil contain gravel.

These soils have low available moisture capacity and
are droughty. Permeability is moderate in the soil ma-
terial above the sand and gravel, but it is very rapid in
the sand and gravel. These soils warm up quickly in
spring and can be worked soon after rains.

These soils are easily eroded by runoff when the sur-
face is bare or when the cover of plants is sparse. The
less sloping Burkhardt soils can be used for row crops,
although they are poorly suited to that purpose. The
steeper areas are suited to pasture, trees, and wildlife
habitats. These soils are very low in available nitrogen,
phosphorus, and potassium.

Burkhardt soils, 0 to 5 percent slopes (BuB).—These
soils have a surface layer of very dark brown to very dark
grayish-brown sandy loam that is low in content of organic
matter. They are underlain by sand and gravel at a depth
of 15 to 24 inches.

These soils occur on stream benches and upland ridges
with Dickinson, Lamont, and moderately deep Waukegan
and Sattre soils. In placesthey also occur on uplands with
Racine and Renova soils. The individual areas are small.
Included in some mapped areas of the Burkhardt soils are
areas (if a soil that has a lighter colored surface layer than
typical.
yMuch of the acreage is in permanent pasture. Where
row crops are grown, these soils are generally cultivated
with the adjoining soils. Runoff erodes these soils when
the cover of plants is sparse. Therefore, tillage ought to
be on the contour if row crops are grown. Where plant-
ing and tillage are on the contour, corn or other row crops
can be grown 2 years in 5. Adding manure does not im-
prove the moisture-holding capacity enough to justify
the cost, and response to commercial fertilizer is poor.
(Capability unit IVs-1)

Burkhardt soils, 5 to 14 percent slopes, moderately
eroded (BuC2).—The surface layer of these soils is very
dark grayish-brown sandy loam that is low in content of
organic matter. In the more severely eroded areas, brown
or dark-brown material from the subsoil is mixed into it.
Sand and gravel are at a depth of 15 to 24 inches.

These soils are on side slopes and escarpments of stream
benches and on side slopes and high knolls in the uplands.
Adjacent to them are Dickinson and Lamont soils, as well
as moderately deep Waukegan and Sattre soils. In the
uplands they are also adjacent to Racine and Renova soils.
Included in mapping are a few areas in which the surface
layer islighter colored than typical.

Runoff further erodes these Burkhardt soils when the
cover of plants is sparse. Therefore, tillage ought to be
on the contour or the field should be stripcropped if row
crops are grown. Except in the steeper areas, corn or
other row crops can be grown 2 years in 6 if these soils are

stripcropped. If corn is grown, however, yields are below
average for the county. These soils are suitable for perma-
nent vegetation, and a stand of meadow is often left until
it needs to be renovated. Lime is needed to establish pas-
tures that contain legumes. Adding manure does not
improve the moisture-holding capacity enough to justify
the cost, and response to commercial fertilizer is poor.
(Capability unit IVs-2)

Calamine Series

In the Calamine series are soils that are poorly drained.
These soils formed in 15 to 30 inches of silty material
over firm clay shale. They have slopes of 0 to 5 percent.

The Calamine soils are on structural benches and foot
slopes in the western part of the county. They are ad-
jacent to Jacwin and Marlean soils and to areas of Steep
rock land.

Representative profile:

0 to 16 inches, black, friable silty clay loam to silt loam.

16 to 28 inches, gray, dark-gray, olive, and olive-gray, firm
silty clay; common yellowish-brown mottles.

28 to 48 inches, brownish-yellow and greenish-gray, very

firm silty clay loam; common yellowish-brown and strong-
brown mottles.

The surface layer ranges from silty clay loam to silt
loam in texture. The color ranges from black to very
dark gray to a depth of about 20 inches.

These soils have medium available moisture capacity.
Their surface layer puddles easily if it is worked when
wet. Permeability is moderate above the shale bedrock,
but it is slow or very slow in the bedrock and in the mate-
rial weathered from bedrock. These soils have a tem-
porary perched water table. Seepage from areas upslope
keeps them wet.

Some areas of these soils can be tile drained, but place-
ment of the tile and backfilling are important because of
the clayey texture and firm consistence of the subsoil and
substratum. Where these soils are artificially drained,
they are suitable for row crops. The root growth of
some crops is somewhat limited, however, by the firm clay
in the subsoil.

Sloping areas of these soils are slightly susceptible to
erosion. These soils are medium in available nitrogen
and low in available phosphorus and potassium. In most
places lime is not needed.

Calamine silty clay loam, 0 to 2 percent slopes
{CaA)—This soil has a surface layer of black silty clay
loam to silt loam that is 14 to 20 inches thick in places. In
many places the underlying clay shale is at a depth of only
20 to 80 inches.

This soil occurs on structural benches with the Jacwin
soils. Both upslope and downslope from it are areas of
Marlean soils and of Steep rock land.

Included in mapped areas of this soil are a few areas
in which the texture of the subsoil is silty clay loam. Also
included are areas in which the soil material is slightly
deeper over shale bedrock than typical.

This Calamine soil is not subject to erosion. It is wet
because of seepage and the temporary perched water table
above the shale. The areas that have been tile drained are
suitable for row crops. Placement of the tile drains and
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proper backfilling and spacing of the drains are impor-
tant because of the clay shale near the surface. The tile
drains must not be placed too deep in the clay shale, and
the backfill needs to be made of porous material.

Areas of this soil that are drained and properly man-
aged can be used for corn or other row crops 38 years in 4.
Yields of corn are generally average if management is
good. Reponse to fertilizer is moderate. (Capability unit
ITTw-1

.Calal)nine silty clay loam, 2 to 5 percent slopes (CaB).—
The surface layer of this soil is black silty clay loam to silt
loam that is 12 to 18 inches thick. Clay shale is generally
at a depth of 15 to 30 inches.

Some areas of this soil are on structural benches and
foot slopes, and others are in and adjacent to upland drain-
ageways. Both upslope and downslope are areas of Mar-
lean soils and Steep rock land.

Included in mapped areas of this soil are some areas in
which shale is at a depth of 30 inches. The subsoil in those
areas has a texture of silty clay loam.

Seepage water from the soils upslope keep this Calamine
soil wet. Water does not percolate readily through the
profile. Tile drainage is needed, but correct placement
and spacing of the tile are important because of the under-
lying clay shale. The tile drains must not be placed too
deep in the clay shale, and the backfill ought to be made of
porous material. Some surface runoff occurs during rains,

Where this soil is tile drained and tilled on the contour,
corn or other row crops can be grown 3 years in 4. Con-
touring alone, however, without tile drainage, increases
the hazard of wetness. Yields of corn are generally aver-
age if management is good. Response to fertilizer is
moderate. (Capability unit ITTw-1)

Calmar Series

In the Calmar series are well drained and moderately
well drained soils of the uplands. These soils formed in
24 to 40 inches of loamy material underlain by hard
limestone that is fractured to some extent. The slopes
range from 2 to 14 percent.

The Calmar soils are on foot slopes in the western and
west-central parts of the county. In many places they
are adjacent to Marlean and Rockton soils.

Representative profile:

0 to 21 inches, very dark brown, friable clay loam.

21 to 28 inches, very dark grayish-brown and dark-brown,
friable to firm clay loam.

28 to 33 inches, dark yellowish-brown and brown to dark-
brown, friable to firm clay underlain by limestone (shaly)
bedrock.,

The color of the surface layer ranges from black or
very dark brown to very dark gray. In places these dark
colors extend to a depth of 24 inches.

These soils have low to medium available moisture ca-
pacity and moderately slow permeability. They are sus-
ceptible to erosion. In places the root growth of some
plants is limited. .

The Calmar soils are suited to row crops. They are
low to medium in available nitrogen and low in available
phosphorus and potassium.

Calmar clay loam, 2 to 5 percent slopes (CcB).—This
soil has a black to very dark brown surface layer that is 18
to 24 inches thick. In places the very dark grayish-brown

color of the soil material beneath the surface layer extends
to a depth of 30 inches. Limestone bedrock is at a depth
between 30 and 40 inches in many places.

This soil is on slightly concave, low foot slopes. It is
downslope from more sloping Calmar, Rockton, and Mar-
lean soils. Included in mapped areas of this soil are areas
in which the surface layer is silty clay loam.

This Calmar soil is susceptible to erosion caused by run-
off from the soils upslope. Sediments are deposited on its
surface in places. Where row crops are grown, farming
ought to be done on the contour. Corn or other row crops
can be grown 3 years in 5 if they are planted and tilled on
the contour. Where terraces are constructed, the depth of
the cuts and fills ought to be kept to a minimum so that
limestone will not be exposed in the terrace channel.
Yields of corn are generally above average if management
is good. Response to fertilizer is moderate to good.
(Capability unit ITe-4)

Calmar clay loam, 5 to 14 percent slopes {CcC).—The
surface layer of this soil is very dark gray to very dark
brown and is 15 to 20 inches thick. Limestone is at vari-
able depths, but it is at a depth between 24 and 40 inches in
most places.

This soil is on high, slightly concave foot slopes, below
Rockton and Marlean soils. In many places other less
sloping Calmar soils are downslope.

Included in mapped areas of this soil are a few small
patches in which limestone is less than 24 inches from the
surface. Also included are other small areas in which the
texture of the surface layer is silty clay loam. Other inclu-
sions consist of a few areas where the slopes are greater
than 14 percent.

This Calmar soil is susceptible to erosion caused by run-
off from the Rockton and Marlean soils. If corn or other
row crops are grown, they can be tilled on the contour or
grown in contour strips. Where this soil is striperopped,
corn or other row crops can be grown 1 year in 5. The
amount of runoff can be reduced by constructing diversion
terraces. In many places lime is needed to establish a
stand of legumes. Yields of corn are generally average if
management is good. Response to fertilizer 1s moderate.
(Capability unit I1Te—4)

Camden Series

The Camden series is made up of well-drained soils
that formed in 86 to 42 inches of loamy material over
leached sand and gravel. In cultivated areas these soils
have a light-colored surface layer when dry. The sur-
face layer is low in content of organic matter. This
soil does not have pebbles on the surface, and the surface
layer and the upper part of the subsoil are also free of
pebbles. The slopes range from 0 to 9 percent.

The Camden soils occur on stream benches with Canoe,
Dorchester, Sattre, and Bixby soils. They also occur
with soils of the Dorchester-Chaseburg-Volney complex.

Representative profile:

0 to 8 inches, very dark gray and dark gray, friable silt
loam,

8 to 12 inches, very dark grayish-brown, dark grayish-brown,
and dark-brown to brown, friable silt loam,

12 to 39 inches, dark-brown to brown, yellowish-brown, and
dark yellowish-brown, friable silt loam that grades to
silty clay loam or sandy clay loam with increasing depth.

39 to 60 inches, yellowish-brown, friable to loose loamy sand.
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In cultivated areas the color of the surface layer
ranges from dark gray to very dark grayish brown and
part of the light-colored subsurface layer is mixed with
the plow layer. In areas that are not eroded or that
have not been cultivated, the surface layer is very dark
gray or very dark grayish brown and is 2 to 4 inches
thick, In those areas an abrupt boundary separates the
surface layer from a distinct, light-colored subsurface
layer.

The available moisture capacity is medium. Permea-
bility is moderate, but the intake of water is limited in
places by surface crusting and sealing. The low fertility
and low available moisture capacity of the underlying
sand and gravel limit the growth of roots of some crops.

These soils are suited to row crops, but the sloping
Camden soils are susceptible to erosion if they are culti-
vated. Also, lime is needed, and these soils are very low
in available nitrogen and low in available phosphorus
and potassium.

iCamden silt loam, 0 to 2 percent slopes (CdA).—In
cultivated areas the plow layer of this soil is dark gray
when moist and is much lighter colored when dry. Be-
neath the plow layer is a dark grayish-brown subsurface
layer. Sand and gravel are at a depth of 36 to 42 inches.
Cultivated crops are grown on a large part of the acreage.

This soil occurs on stream benches with Sattre and
Canoe soils. Adjacent to it on the bottom lands are the
Dorchester soils and soils of the Dorchester-Chaseburg-
Volney complex. Many of the areas are small. Included
in the areas mapped as this soil are areas of a soil in which
sand or gravel is below a depth of 42 inches.

Most of the water that falls on this Camden soil is
absorbed. The content of organic matter is low in the
surface layer, however, and a crust forms in places when
the surface layer dries. Crusting can be reduced by add-
ing crop residue and manure.

This soil can be used intensively for corn or other row
crops if the tilth is improved and the supply of plant
nutrients is increased. Yields of corn are generally above
average if good management is used. Response to ferti-
lizeris good. (Capability unit I-4)

Camden silt loam, 2 to 5 percent slopes (CdB).—The
surface layer of this soil is dark gray or dark grayish
brown when moist, and is much lighter colored when dry.
In many of the areas that have been cultivated, part of
the light-colored subsurface layer has been mixed into the
plow layer. In some areas that have not been cultivated
and that are not eroded, the surface layer is very dark
gray and is 2 to 4 inches thick. In those areas an abrupt
boundary separates the surface layer from the light-
colored subsurface layer. Sand and gravel are at a depth
of 86 to 42 inches.

In many places this soil is in undulating or gently slop-
ing areas that border stream benches. It is adjacent to
Bixby and Sattre soils. Downslope from it, on the bottom
lands, are Dorchester soils and soils of the Dorchester-
Chaseburg-Volney complex. Included in mapped areas
of this soil are small areas of a soil that has a slightly
darker and thicker surface layer than typical.

This Camden soil is susceptible to erosion caused by
runoff. Therefore, if row crops are grown, farming ought
to be on the contour or terraces should be constructed.
Corn or other row crops can be grown intensively if the

fields are terraced. Where terraces are constructed, the
depth of the cuts and fills ought to be kept to a minimum
so that the sandy and gravelly underlying material will not
be exposed in the terrace channel.

Yields of corn are generally above average if manage-
ment is good, but legumes need lime. Adding manure
improves the ability of this soil to take in water. Response
to fertilizer is good. (Capability unit ITe—4)

Camden silt loam, 5 to 9 percent slopes (CdC).—This
soil has a dark-gray or dark grayish-brown surface layer
when moist, but the surface layer is much lighter colored
when dry. In many cultivated areas, the former light-
colored subsurface layer is now a part of the plow layer.
The subsoil is dark brown to brown, and it has been ex-
posed by plowing in some places. Some areas that are not
eroded or that have not been cultivated have a very dark
gray or very dark grayish-brown surface layer that is 1
to 3 inches thick. In a few places the subsoil is mottled.
In most places sand and gravel are at a depth of 36 to 42
inches; they are at a depth of less than 36 inches in a few
small areas. This soil is loamy, but some layers are lower
in content of fine sand than others.

This soil is on convex side slopes and escarpments of
stream benches, downslope from less sloping Camden,
Bixby, and Sattre soils in some places. Below it are areas
of Dorchester soils and of soils of the Dorchester-Chase-
burg-Volney complex on bottom lands.

Where the cover of vegetation is sparse, this Camden
soil is susceptible to erosion caused by runoff. Adding
crop residue and manure improves the tilth and increases
the intake of water. Where row crops are grown, the field
should be farmed on the contour or should be terraced or
stripcropped. Corn or other row crops can be grown 2
years in 4 if stripcropping is practiced or if terraces have
been constructed. Placement of the terraces and the depth
of the cut and fill are critical for this soil because of the
sand and gravel near the surface.

Yields of corn are generally average or above if manage-
ment is good, but lime is needed to establish a stand of
legumes on this soil. Response to fertilizer is moderate
to good. (Capability unit I1Te-2)

Caneek Series

In the Caneek series are soils that are somewhat poorly
drained. These soils formed in light-colored silty allu-
vium that contains a large amount of lime. Their surface
layer is light colored, both when moist and when dry, and
it contains lime.

These soils are on nearly level or undulating first bot-
toms and in upland drainageways in the eastern part of
the county. In many places they are adjacent to areas of
Dorchester soils or to soils of the Dorchester-Chaseburg-
Volney complex.

Representative profile:

0 to 32 inches, dark grayish-brown, friable silt loam; com-
mon, dark reddish-brown and red mottles and some dark-
gray and olive-gray colors at increasing depths; caleareous.

32 to 50 inches, black, friable silt loam; common red mottles.

The depth to which the light-colored silt loam extends
downward in the profile ranges from 20 to 40 inches.

These soils have high available moisture capacity and
are moderately permeable. The height of the water table
varies. Surface runoff is slow, and these soils are flooded
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occasionally. Some tile drainage and protection from
overflow are needed.

If these soils are properly managed, they can be used
intensively for row crops. They are low in content of
organic matter, however, and puddle if they are worked
when wet. The content of lime is excessive, but these
soils are very low in available nitrogen and phosphorus
and medium in available potassium.

Caneek silt loam (0 to 1 percent slopes) (Ce].—This is
the only Caneek soil mapped in this county, and its profile
is the one described for the series. Its surface layer con-
tains lime and is low in content of organic matter.

This soil occurs in upland drainageways with soils of the
Dorchester-Chaseburg-Volney complex. It also occurs
with Dorchester soils on the bottom lands.

Included in some mapped areas of this soil are areas of
a light-colored soil that contains lime and is only 18 inches
thick over the underlying material. Also included are
areas of a soil that is poorly drained.

Corn or other row crops can be grown intensively if this
Caneek soil is tile drained and protected from flooding.
Yields of corn are generally above average if management
is good, but crops are benefited if manure is added. Re-
sponse to fertilizer is good. (Capability unit ITw-2)

Canoe Series

In the Canoe series are somewhat poorly drained soils
formed in silty alluvium. The slopes range from 0 to 3
percent.

The Canoe soils are on the convex sloping parts of
stream benches along the Upper Towa and Turkey Riv-
ers and their tributaries. Adjacent to them are areas of
Rowley and Festina soils,

Representative profile:

0 to 8 inches, very dark grayish-brown, friable silt loam.

8 to 18 inches, very dark grayish-brown to dark grayish-
brown, friable silt loam.

18 to 60 inches, dark grayish-brown to olive-gray, friable
gilt loam; many yellowish-brown and light olive-brown
mottles,

60 to 82 inches, mottled gray and yellowish-brown, friable
silt loam to loam.

The surface layer ranges from 4 to 8 inches in thick-
ness. When it is moist, its color ranges from very dark
gray to black, but in cultivated areas it is somewhat
Iight colored when dry.

No stones or pebbles are on the surface or in the pro-
file of these soils. The available moisture capacity is
high or very high, and permeability is moderate. These
soils have somewhat restricted internal drainage, how-
evlgr, because of the moderately high, but variable, water
table.

The Canoe soils are suited to row crops, but they are
medium acid to strongly acid. Lime is needed, and these
soils are also low in available nitrogen, phosphorus, and
potassium.

Canoe silt loam (0 to 3 percent slopes) (Cf).—This is
the only Canoe soil mapped in the county. Its profile is
the one described for the series, but the surface layer
ranges from 4 to 8 inches in thickness and from very dark
gray to black in color. The surface layer is underlain by a
distinct, light-colored subsurface layer. In some areas of
this soil adjacent to uplands, about 6 inches of light-

colored, silty, calcareous wash has been deposited on the
surface. The surface layer is moderately low to low in
content of organic matter,

This Canoe soil is on stream benches, adjacent to areas
of Festina and Rowley soils. Many of the individual areas
are small.

Included in mapped areas of this soil are a few areas of
a soll that has a very dark gray surface layer 10 to 12
inches thick. Also included 1s a small acreage of Curran
soils, which are mapped in other counties of the State, but
occur in too small a total acreage in Winneshiek County to
be mapped separately. The areas of Curran soils are in-
dicated on the soil map by the symbol for wet spots.

This Canoe soil is often wet 1n spring or during periods
of extensive rainfall. In some years wetness delays field
operations. Tile outlets are easily established, and if this
soil is tile drained, farming operations can be more timely.
Diversion terraces placed on the adjacent upland slopes
will protect this soil from overflow and silting. Adding
manure makes tillage easier. Corn or other row crops
can be grown intensively where erosion is controlled. If
management is good, yields of corn are generally above
average. Response to fertilizer is good. (Capability unit

1-3)

Chaseburg Series

Well-drained soils formed in silty alluvium are in
the Chaseburg series. These soils are light colored, both
when moist and when dry. Their slopes range from 0
to 5 percent.

The Chaseburg soils are in the eastern part of the
county at the base of upland slopes and in upland drain-
ageways. Adjacent to them are areas of Arenzville,
Bertrand, Dorchester, and Lawson soils,

Representative profile:

0 to 7 inches, dark grayish-brown, friable silt loam.

7 to 34 inches, dark grayish-brown, friable silt loam; some
coatings of silt on the peds.

34 to 48 inches, brown to dark-brown and yellowish-brown,
friable silt loam.

The combined thickness of the surface layer and sub-
surface layer ranges from 20 to 36 inches.

The surface layer is low in content of organic matter
and does not contain lime. No stones or pebbles are on
the surface or in the soil profile. These soils have high
available moisture capacity and are moderately permea-
ble. In some years, as a result of runoff from the soils
upslope, new sediments that may cover young crops are
occasionally deposited on their surface.

These soils are suited to row crops and can be pro-
tected from overflow by constructing diversion terraces
upslope. They are very low in available nitrogen, low
in available phosphorus, and medium in available potas-
sium.

Chaseburg silt loam, 0 to 2 percent slopes (ChA].—This
soil generally has a profile like the one described as typical
for the series. In places, however, the surface layer con-
sists of somewhat stratified, light-colored recent sediments.
The subsurface layer has a light color when it is dry.

Much of the acreage is on stream benches at the base of
upland areas. In some places, however, this soil is in
moderately wide drainageways in the uplands. Some
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areas are adjacent to areas of Bertrand, Arenzville, and
Dorchester soils.

If this soil is not protected, runoff from the soils upslope
occasionally deposits new sediments on the surface. Con-
structing diversion terraces upslope will protect this soil
from overflow.

This soil is suited to intensive use for corn and other
row crops. Yields of corn are generally above average
if good management is used. Response to fertilizer is good.
(Capability unit I-2)

Cllt)aseburg silt loam, 2 to 5 percent slopes (ChB).—The
thickness of the surface layer is variable in this soil, but in
general, it ranges from 20 to 30 inches. In a few places,
the surface layer is slightly less than 20 inches, or more
than 36 inches, thick. The surface layer and the subsurface
layer are dark grayish brown when moist and are much
lighter colored when dry. In some places the surface layer
and the subsurface layer appear to be made up of stratified
recent sediments.

This Chaseburg soil is at the base of upland areas and in
upland drainageways. Itisupslope from other Chaseburg
and Lawson soils. In places it is adjacent to Dorchester
and Bertrand soils.

In some places this Chaseburg soil can be protected from
overflow by constructing diversion terraces upslope. Till-
age ought to be on the contour. Corn and other row crops
can be grown intensively if proper management is used.
Yields of corn are generally above average 1f management
is good. Response to fertilizer is good. (Capability unit
IIe-2)

Chelsea Series

In the Chelsea series are excessively drained soils of
the uplands. These soils formed in sand.

The Chelsea soils are on upland ridges, side slopes, and
stream benches that are parallel to the main streams.
They are adjacent to Lamont and Backbone soils and to
areas of the till subsoil variant of the Lamont series.

Representative profile:

0 to 10 inches, dark grayish-brown, loose loamy fine sand.

10 to 24 inches, brown to dark-brown, loose loamy sand and

245?:];(1;18 inches, yellowish-brown, loose sand; some reddish-
brown iron bands below a depth of 37 inches.

In areas that are eroded or that have been cultivated,
the color of the surface layer ranges from dark grayish
brown to dark gray. In areas that are not eroded and
that are in permanent pasture or trees, the surface layer
is 2 to 4 inches thick and is very dark gray or very dark
grayish brown. It is low in content of organic matter.

These soils have very low available moisture capacity
and very rapid permeability. They are susceptible to
wind and water erosion. Blowout areas may develop if
the soils are left bare for an extended length of time.

Chelsea soils are suitable for row crops, but the more
sloping areas are better suited to hay and pasture. Adding
manure does not give a good enough return to jus-
tify the expenditure. These soils are medium acid and
are very low in available nitrogen, phosphorus, and
potassium. Crops grown on them need lime.

Chelsea loamy fine sand, 1 to 5 percent slopes (CIB).—
In cultivated areas this soil has a dark grayish-brown sur-

face layer when moist, but the surface layer is much lighter
colored when dry. Also, the subsurface layer has been
mixed with the plow layer in many places. In areas that
are not eroded or that have not been cultivated, the surface
layer is very dark gray or very dark grayish brown and is
underlain by a light-colored subsurface layer.

This Chelsea soil is mainly on ridges and side slopes in
the uplands, but a few areas are on stream benches. In
many places this soil is adjacent to Lamont soils and up-
slope from Backbone and more sloping Chelsea soils.

Included in mapped areas of this soil are patches where
the surface layer is sandy loam. Also included are areasin
which a small amount of chert or fragments of limestone
are in the subsoil.

When the surface layer is bare, this Chelsea soil is sus-
ceptible to wind and water erosion. Therefore, crop resi-
due ought to be left on the surface. Corn or other row
crops can be grown 2 years in 4 if farming is done on the
contour. Because this soil is droughty, however, yields of
corn are generally below average for the county. Response
to fertilizer is moderate to poor. (Capability unit IVs-1)

Chelsea loamy fine sand, 5 to 14 percent slopes (CID).—
Where this soil is in permanent pasture or trees, it has a
thin, very dark grayish-brown surface layer and a light-
colored subsurface layer. In cultivated areas the surface
layer is generally dark grayish brown when moist, but it
is dark brown or brown in a few eroded spots. The surface
layer has a distinctly lighter color when dry.

This soil is on side slopes in the uplands and on the
escarpments of stream benches. It lies below areas of the
till subsoll variant of the Lamont series and below areas
of less sloping Chelsea soils. Included in the mapped areas
of this soil are a few places in which the texture of the sur-
face layer is sandy loam.

Where the cover of vegetation is sparse, this Chelsea soil
is susceptible to erosion by wind and water. Crop residue
ought to be left on the surface to reduce erosion. Corn
or other row crops can be grown 2 years in 5, but if row
crops are grown, tillage needs to be on the contour. Yields
of corn are below average for the county. Pasture is a
better use for this soil than cultivated crops if the areas
are large enough to be managed separately. Small areas
are generally farmed in rotations with the adjoining soils,
but some small areas are used as wildlife habitats. Re-
sponse to fertilizer is poor. (Capability unit I'Vs-2)

Clyde Series

Soils that are poorly drained or very poorly drained are
in the Clyde series. These soils formed in loamy, reworked
glacial material that contains thin layers or pockets of
sand and silt. On the surface in many places are glacial
stones and boulders that range from 3 inches to 12 feet
in diameter. The number of stones and boulders ranges
from 10 to 300 or more per acre. Before an area is cul-
tivated, these stones and boulders are usually removed.
The slopes range from 0 to 4 percent.

The Clyde soils are in concave drainageways in the
uplands and at the base of upland slopes. They are be-
low areas of Ostrander and Kenyon soils, and in many
places they are adjacent to areas of Floyd and Oran
soils.
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Representative profile:

0 to 22 inches, black and very dark gray, friable silt loam
or loam,

22 to 83 inches, mottled gray, strong-brown, and yellowish-
red, friable silt loam and loam.

33 to 56 inches, gray and olive-gray, friable to firm cobbly
sandy loam and clay loam; some yellowish-brown and
strong-brown mottles.

The surface layer ranges from 18 to 24 inches in thick-
ness. Its texture is generally silt loam or loam, but it
ranges to silty clay loam or clay loam in places.

These soils have high available moisture capacity.
They are moderately permeable but are wet because seep-
age causes them to have a variable, but high, water table.
These soils puddle easily if they are worked when wet.

The Clyde soils are suited to row crops, but they should
be tile drained. They are medium in available nitrogen
and low in available phosphorus and potassium.

Clyde silt loam, 0 to 4 percent slopes (CmB).—This is
the only Clyde soil mapped in this county. Its profile is
the one described as typical for the series. The surface
layer is black, but the color grades to very dark gray with
increasing depth. Areas of this soil in permanent pasture
have many stones and boulders on the surface. In culti-
vated areas piles of stones are common along fence rows.

This soil is in concave drainageways and at the base of
slopes in the uplands. In most places it is adjacent to
Floyd soils, and it is downslope from Kenyon, Ostrander,
and Oran soils in some places. The individual areas are
small and are often managed with the adjacent soils
upslope.

Included in the mapped areas of this soil are a few spots
in which sand or gravel is below a depth of 36 inches.
_Also included are areas of soils that are silty to a depth
of 40 inches. :

This Clyde soil receives runoff from the soils upslope,
and it is also wet because of seepage. In spring or after
rains, farm operations are delayed because this soil is too
wet for tillage. Tile drainage makes field operations more
timely and removes the excess water in the subsoil. Out-
lets for the tile can generally be established. Where this
soil is adequately drained, it can be used intensively for
corn or other row crops. If tilth becomes poor, meadow
ought to be included 1n the rotation. Yields of corn are
generally above average if good management is used. Re-
sponse to fertilizer is good. (Capability unit ITw-1)

Coggon Series

Moderately well drained soils that formed in friable
to firm loam glacial till are in the Coggon series. These
soils contain a thin band of pebbles at a depth of 14 to
24 inches. Also, pebbles and stones are on the surface in
eroded areas. The surface layer in areas that have been
cultivated is light colored, both when moist and when
dry. The slopes range from 2 to 9 percent.

The Coggon soils are on rounded ridgetops and on
side slopes in the western part of the county. They are
upslope from Oran, Floyd, and Whalan soils and are
adjacent to Bassett and Renova soils.

Representative profile:

0 1to 6 inches, dark-gray and dark grayish-brown, friable
oam.

6 to 10 inches, dark grayish-brown and brown to dark-brown,
friable loam.

10 to 40 inches, brown to dark-brown, yellowish-brown, and
dark yellowish-brown, friable sandy clay loam that con-
tains some pebbles and has some sandy coatings below a
depth of 15 inches.

40 to 44 inches, olive-gray and yellowish-brown, friable to
firm loam that contains some pebbles and has some coat-
ings of sandy material.

In areas that have not been cultivated or that are near
small drainageways in side valleys, the surface layer is
very dark gray to very dark grayish brown and is 2 to
4 inches thick. It is dark gray or dark grayish brown
in areas that have been cultivated. )

These soils have high available moisture capacity and
moderate to moderately slow permeability. The surface
layer is low in content of organic matter, and in some
places it does not have good granular structure. Erosion
is a hazard when the cover of vegetation is sparse or
when the surface is bare.

The Coggon soils are suited to row crops, but they are
very low in available nitrogen and low in available phos-
phorus and potassium. Legumes grown on these soils
need lime.

Coggon loam, 2 to 5 percent slopes (CoB).—In culti-
vated areas the surface layer of this soil is dark gray when
moist, but it is much lighter colored when dry. In most
places this soil does not have stones or pebbles on the sur-
face. In some places the surface layer 1is silty rather than
loamy.

This soil is on rounded upland ridges, adjacent to Bas-
sett and Renova soils. It is upslope from the Oran soils.
Many of the individual areas are large enough to be
farmed separately.

This soil is susceptible to erosion. Therefore, farming
on the contour is necessary if row crops are grown, or the
soil should be protected by terraces. If terraces are con-
structed, stones and pebbles are exposed in the channel
of the terrace. Adding manure to the channel improves
the intake of water and makes the soil easier to work.

If this soil is terraced and well managed, it is suited to
intensive use for corn or other row crops. Meadow can
be included in the rotation if tilth becomes poor. Yields
of corn are generally above average, but legumes need
lime. Response to fertilizer is good. (Capability unit
ITe-1 /

Coggon loam, 5 to 9 percent slopes, moderately
eroded (CoC2).—The surface layer of this soil is very dark
gray to dark grayish brown when moist, and it is much
Lighter colored when dry. In areas that are not eroded
or that have not been cultivated, there is a distinct, light-
colored subsurface layer. Much of the acreage has been
cultivated, however, and in the cultivated areas the sub-
surface layer is mixed with the surface layer. Erosion
has exposed the subsoil in some places, and those areas
are shown on the soil map by the symbol for severe ero-
sion. The eroded spots have stones or pebbles on the
surface. In a few places, the surface layer has a texture
of silt loam.

This soil is on convex side slopes, below less sloping
Coggon and Bassett soils. It is upslope from the Whalan
soils in a few places. Many of the individual areas are
large enough to be managed separately.

When the cover of plants is sparse, this soil is suscepti-
ble to further erosion caused by runoff. Therefore, farm-
ing should be done on the contour where row crops are
grown, or stripcropping or terracing is necessary. If
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terraces are constructed, stones and pebbles are exposed
in the channel of the terrace. Adding manure to the chan-
nel improves the intake of water and makes the soil easier
to work.

If this soil is stripcropped, corn or other row crops can
be grown 2 years in 4. Where the soil is in poor tilth, a
larger part of the rotation should consist of meadow.
Generally, average yields of corn are obtained if manage-
ment is good. Response to fertilizer is moderate to good.
(Capability unit ITTe-1)

Colo Series

The soils of the Colo series are poorly drained and are
flooded occasionally. They formed in silty alluvium.
Their surface layer is dark colored, both when moist and
when dry, and it does not contain stones or pebbles. The
dark color extends to a depth of 3 feet or more. The
slopes range from 0 to 2 percent.

The Colo soils are adjacent to Otter and Ossian soils
on first bottoms, and they are also at the base of upland
slopes that grade to bottom lands or low benches. The
individual areas vary in size. .

Because the areas of Colo soils are intermingled with
areas of Otter or Ossian soils, the Colo soils are mapped
with those soils and are managed with them.

Representative profile:

0 to 34 inches, black, friable silt loam to silty clay loam.
34 to 52 inches, very dark gray to gray, friable to firm silty
clay loam,

In places stratified coarse-textured material occurs be-
low a depth of 48 inches.

These soils have high available moisture capacity and
moderately slow permeability. The water table is gener-
ally high, but its height is variable. Tile drains work
well in these soils.

These soils are suited to intensive use for row crops.
Their supply of available nitrogen and potassium is me-
dium, and their supply of available phosphorus is low.
These soils are slightly acid to neutral, and they gener-
ally do not need lime.

Colo and Otter silt loams (0 to 1 percent slopes) (Cs).—
Because of the pattern in which they occur, the soils of
this undifferentiated unit were not mapped separately.
Both soils have a black to very dark gray surface layer
that is high in content of organic matter. The dark color
extends to a depth of 36 inches or more in places. The
subsoil is gleyed. Both the surface and the soil profile
are free of stones and pebbles.

These soils are on bottom lands. In most places they are
adjacent to stream benches or to areas of uplands and are
some distance from a stream channel. In some places,
however, they are also adjacent to areas of Ossian soils.
The individual areas vary in size, but many of them are
large enough that they can be managed separately.

These soils are wet, for they have a high water table
and are flooded occasionally. Surface runoff is slow, and
water collects in slight depressions in a few places. The
soils puddle if they are tilled when wet. Tile drains work
well, and many areas are suitable for outlets. Even after
the Colo soil has been drained, however, it still dries some-
what slowly and cannot be tilled soon after rains.

SOIL SURVEY

Where these soils have been drained by tile and pro-
tected from overflow, corn or other row crops can be
grown intensively. Yields of corn are generally above
average if management is good. Response to fertilizer is
good.  (Capability unit I1w-2)

Colo-Otter-Ossian complex (0 to 4 percent slopes)
{CH).—The soils of this complex have a surface layer of
black or very dark gray silt loam or silty clay loam. The
surface layer is high in content of organic matter, but it
puddles easily if the soils are worked when wet. In a few
places, a layer of light-colored sandy material, 6 to 12
inches thick, has been deposited on the surface.

These soils are on narrow bottom lands and in upland
drainageways, downslope from Floyd and Clyde soils.
On the bottom lands, they are also near areas of Turlin
and Terril soils. Many of the areas are long and narrow.

Unless they have been tile drained, these soils are wet.
The waterways need to be shaped and seeded in places so
that tile outlets can be established. These soils dry out
slowly in spring and puddle easily if they are worked when
wet. Some areas need protection from overflow.

In many places these soils are cropped with the adjacent
soils. Where the soils are tile drained, corn or other row
crops can be grown intensively. Yields of corn are gen-
erally above average if management is good. Meadow
ought to be included in the rotation where these soils are
in poor tilth. Response to fertilizer is good. (Capabil-
ity unit ITw-2)

Dickinson Series

In the Dickinson series are well-drained to excessively
drained soils that have a surface layer of sandy loam.
These soils are underlain by loamy sand and sand at a
depth of 24 to 30 inches. They do not contain stones or
pebbles, and their surface is free of stones and pebbles.
The slopes range from 0 to 14 percent.

The Dickinson soils are along the major streams, on
ridges, side slopes, and stream benches in the western part
of the county. They are adjacent to Hagener soils. In
the uplands they generally occur as islands that are adja-
cent to areas of medium-textured soils, such as the Ken-
yon and Ostrander. Many of the individual areas are
large and can be managed separately or with the adjoin-
ing sandy soils.

Representative profile:

0 to 20 inches, very dark brown, grading to very dark gray-
ish-brown, very friable sandy loam.

201 to 28 inches, brown to dark-brown, very friable sandy

28 (;;%mSZ inches, dark yellowish-brown and yellowish-brown,
friable to loose loamy sand and sand.

Because of the low available moisture capacity and
rapid permeability of these soils, water drains below the
root zone of most crops. As a result, unless rainfall is
timely, crops are likely to be damaged by lack of mois-
ture during part of the growing season. These soils are
susceptible to wind and water erosion when the cover of
plants is sparse. They warm up quickly in spring, can
be worked soon after rains, and are easily tilled.

These soils are suited to row crops if they are properly
managed. Lime is needed, however, because these soils
are acid. The soils are very low in available nitrogen
and low in available phosphorus and potassium.
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Dickinson sandy loam, 0 to 2 percent slopes (DcA).—
This soil has a very dark brown surface layer. In most
places dark to moderately dark colors extend to a depth of
20 inches. The underlying material is loamy sand in most
areas.

This soil is on stream benches and in the uplands. In
many places in the uplands, the areas occur as islands ad-
jacent to medium-textured soils, such as the Kenyon and
Ostrander. The areas are large, and some of them can
be managed separately. Included in mapped areas of this
soil are areas of a soil in which sand and gravel are at a
depth of 36 inches.

In many years this Dickinson soil does not hold enough
moisture to meet the needs of growing crops. Much of
the water from rainfall is leached below the root zone of
most crops and is not available for the use of plants. Un-
less rains are timely in midsummer, crops are damaged
from lack of moisture.

Corn or other row crops can be grown intensively on
this soil. If enough rainfall is received and if the rainfall
is well distributed, yields of corn are generally average or
above under good management. Melons and other special
crops do well. Response to fertilizer is good. (Capabil-
ity unit II1Is-1)

Dickinson sandy loam, 2 to 5 percent slopes (DcB).—
This soil generally has a very dark brown surface layer
that is 8 to 10 inches thick. In some cultivated areas, how-
ever, the surface layer is very dark grayish brown.
Loamy sand and sand are at a depth of 24 to 30 inches in
most places.

This soil is on stream benches and on upland ridges.
In many places it occurs as islands adjacent to medium-
textured soils, such as the Kenyon and Ostrander. Many
of the individual areas are less than 10 acres in size.

Included in the mapped areas of this soil are a few areas
of a soil in which loamy sand and sand are at a depth of
less than 20 inches. Also included in some places on the
benches are areas in which sand and gravel are below a
depth of 36 inches.

This Dickinson soil takes in water rapidly and has gen-
tle slopes. Therefore, erosion caused by runoff is nor-
mally only slight. Erosion does occur, however, when the
surface is bare or when the cover of vegetation is sparse.
Where corn or other row crops are grown, tillage ought
to be on the contour and crop residue should be returned
to the soil. If this soil is terraced, row crops can be grown
intensively. Yields of corn are generally average for the
county if management is good, but the yields may be above
average if rainfall is timely. Special truck crops do well
on this soil. Response to fertilizer is moderate to good.
(Capability unit 1ITe-7)

Dickinson sandy loam, 5 to 9 percent slopes (DcC).—In
most places the surface layer of this soil is very dark
brown to very dark grayish brown. Part of the subsoil
has been mixed with the plow layer in a few eroded areas,
however, and in those spots the surface layer is dark brown
to brown. The surface layer varies in thickness.

In some places near the base of slopes or near drainage-
Wags in side valleys, the surface layer is slightly darker
and thicker than in other places. Sand and loamy sand
are generally at a depth of 24 to 30 inches, but they are
at a depth of only 20 inches in some small areas.

This soil is on narrow ridges in the uplands, on the sides
of ridges, and on the escarpments of stream benches. It is

adjacent to Hagener soils in some places, but most gen-
erally it is adjacent to medium-textured soils. In places
this soil lies upslope from the Backbone soils and from
the till subsoil variant of the Lamont series.

Included in mapped areas of this soil on a few of the
stream benches are areas in which gravel and sand are be-
low a depth of 36 inches. However, this Dickinson soil
is underlain by sand and loamy sand, rather than by
gravel, in most places.

Where the cover of plants is sparse, this soil is suscepti-
ble to erosion caused by runoff. It is also droughty, as
much of the water from rainfall is leached below the root
zone of most crops. If corn or other row crops are grown,
this soil ought to be tilled on the contour or stripcropped.
Where this soil is stripcropped, row crops can be grown
2 years in 4. If rainfall is timely and management is
good, yields of corn are generally average. Response to
fertilizer is moderate. (%apability unit ITTe-7)

Dickinson sandy loam, 9 to 14 percent slopes (DcD).—
This soil generally has a very dark brown or very dark
grayish-brown surface layer that is 6 to 12 inches thick.
In areas that have never been cultivated, however, or that
are at the base of slopes or near drainageways in side
valleys, the surface layer is thicker. Also,1n a few eroded
spots, the surface layer is dark brown or brown. This soil
is underlain by loamy sand and sand that is mainly at a
depth of 24 to 30 inches. A few areas are included in
which loamy sand and sand are at a depth of 20 inches.

This soil 1s on side slopes, below ridges occupied by less
sloping Dickinson soils. Also, in many places it is below
areas of medium-textured soils, such as the Kenyon and
Ostrander. The individual areas are small, and therefore,
this soil is managed with the adjacent soils.

This soil is easily eroded by runoff. Therefore, row
crops ought to be tilled on the contour or grown in con-
tour strips. The large areas are suitable for hay or
pasture, and a row crop is grown in those areas only when
a meadow is renovated. Gophers often destroy old seed-
ings of meadow.

This soil is droughty, and much of the water from rain-
fall drains below the root zone of many crops. If the soil
is terraced or stripcropped, corn or other row crops can
be grown 1 year in 5. Yields of corn are generally below
average for the county, however, even though good man-
agement is used. Lime is needed to establish a new stand
of legumes. Response to fertilizer is moderate to poor.
(Capability unit IVe—4)

Donnan Series

Moderately well drained and somewhat poorly drained
soils of the uplands make up the Donnan series. These
soils formed in loamy glacial material that is 20 to 40
inches thick. Below this loamy material is firm, gray
clay. The slopes range from 2 to 5 percent.

These soils are on side slopes, downslope from Bassett,
Riceville, and Racine soils in many places. They are
above areas of Floyd soils and are adjacent to areas of
Oran soils. The individual areas vary in size, but most
of them are small.

Representative profile:

0 to 6 inches, very dark gray, friable loam.

6 to 8 inches, very dark gray and very dark grayish-brown
to dark grayish-brown, friable loam.
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8 to 23 inches, dark-brown to brown, friable to firm clay loam
that contains some pebbles,

23 to 52 inches, gray, very firm clay; some red and reddish-
brown mottles,

In many of the cultivated areas, part of the subsurface
layer is mixed with the material in the plow layer. In
those areas the surface layer is very dark gray or very
dark grayish brown when moist and is somewhat light
colored when dry.

The Donnan soils bave high moisture capacity. Not
all of the moisture is available for plants, however, be-
cause of the clayey texture of the subsoil and underlying
material. Permea{)ility is moderately slow above the layer
of clay, and slow in that layer. Because of this difference
in permeability, these soils are seepy during periods of
heavy rainfall. These soils dry out slowly in spring and
cannot be cultivated soon after rains. They are susceptible
to water erosion when the cover of plants is sparse.

These soils are suited to row crops. They are acid,
however, and crops grown on them need lime. These
soils are low to medium in available nitrogen and low in
available phosphorus and potassium.

Donnan loam, 2 to 5 percent slopes (DdB).—This is the
only Donnan soil mapped in Winneshiek County. In
areas that have been cultivated, its surface layer is very
dark gray or very dark grayish brown. This soil has a
somewhat distinct, light-colored subsurface layer in areas
that are not eroded.

This soil is on side slopes that are nearly smooth or that
are slightly concave. Included in mapped areas of this
soil are a few areas that are nearly flat or that are slightly
more sloping than typical.

This Donnan soil is susceptible to water erosion when
the crops are small or the cover of vegetation is sparse. In
places it is somewhat seepy in spring or during periods of
heavy rainfall. The clayey subsoil is likely to limit the
development of roots of some crops. The slow permea-
bility and the clay near the surface make this soil un-
suitable for tile drainage.

Corn or other row crops can be grown on this soil for
3 years in 5 if farming is done on the contour. Yields of
corn are variable, but they are generally above average for
the county. Response to fertilizer is good in years when
the average amount of rainfall is received. (Capability
unit ITe-5)

Dorchester Series

In the Dorchester series are light-colored, silty soils
that are moderately well drained. These soils are high
in content of lime and low in content of organic matter.
Their slopes range from 0 to 1 percent.

The Dorchester soils are on nearly level first bottoms
and on low second bottoms. They are adjacent to Caneek
and Chaseburg soils and to the overwashed phase of Row-
ley and Lawson silt loams. They are also the major soil
in the Dorchester-Chaseburg-Volney complex, which is
on low foot slopes and in drainageways where the slopes
are between 2 and 5 percent. In many places the indi-
vidual areas are large enough to be managed separately.

Representative profile:

0 to 20 inches, dark grayish-brown, friable silt loam; cal-
careous.

20 to 59 inches, black, very dark brown, and very dark gray,
friable silt loam.

SOIL SURVEY

The color of the surface layer ranges from dark grayish
brown to brown, and the thickness of that layer ranges
from 20 to 40 inches. Although stones or pebbles are
generally absent in these soils, fragments of limestone are
on the surface in some areas of the Dorchester-Chase-
burg-Volney complex.

The available moisture capacity is high, and these soils
are moderately permeable. Some surface sealing occurs
during hard rains, however, and crusting occurs in places
when the soils are dry.

In many places the Chaseburg soils need protection
from overflow and from runoff from the soils upslope.
Where protection is not provided, a new seeding or a
young crop may be covered by recent sediments.

The Dorchester soils are suited to row crops. They are
very low in available nitrogen and phosphorus, however,
and only medium in available potassium.

Dorchester silt loam (0 to 1 percent slopes) (De).—This
soil has a dark grayish-brown or brown surface layer con-
sisting of recent sediments. The surface layer 1s much
lighter colored when dry than when moist. A dark, buried
soil that has a texture of silt loam to loam is commonly at
a depth of 20 to 40 inches.

Included in the mapped areas of this Dorchester soil
are a few areas in which the texture of the surface layer
is gritty silt loam. Also included are small areas in which
the light-colored material in the surface layer extends to
a depth of only 8 inches.

This Dorchester soil needs protection from occasional
overflow. Where it is not protected, young crops may be
covered by recent sediments and surface crusting may pre-
vent young seedlings from emerging.

This soil is suited to intensive use for corn and other
row crops, but all crop residue should be returned to the
soil. Also, adding manure reduces surface crusting and
sealing. Yields of corn are generally above average if
management is good. Response to fertilizer is very good.
(Capability unit I-2)

Dorchester-Chaseburg-Volney complex, 2 to 5 per-
cent slopes (DgB).—The soils in this complex are along
narrow drainageways in the uplands and on narrow bot-
tom lands adjacent to upland slopes. Dorchester soils
make up about 60 percent of the complex, and Chaseburg
and Volney soils each occupy about 20 percent. The Vol-
ney soils have a dark-colored surface layer and have frag-
ments of limestone on the surface. The fragments are not
numerous enough or large enough to hinder farm opera-
tions. Profiles that are typical of the Chaseburg and Vol-
ney soils are described under the Chaseburg and Volney
series.

Runoff from the soils upslope deposits new sediments
on the soils of this complex. This new material generally
contains lime. It is beneficial, except when it is deposited
at the time new seedlings are emerging.

Some areas of these soils are slightly wet because of seep-
age from the soils upslope. Wetness is generally not a
hazard, however, and tile drainage is not suggested. In
places diversion terraces can be built upslope to protect
these soils from overflow and deposition.

Corn or other row crops can be grown if these soils are
tilled on the contour and protected by diversion terraces.
Yields of corn are generally above average if management
is good. Response to fertilizer is good. (Capability unit
ITe-2)
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Dow Series

Well-drained, light-colored soils of the uplands make
up the Dow series. These soils formed in loess. They
have a distinctly mottled, gray subsoil, but the mottling
is not related to the present drainage. The slopes range
from 14 to 24 percent.

The Dow soils are on convex side slopes, mainly in
small areas in and near section 25 of Washington Town-
ship. They are below areas of Fayette soils and above
areas of the Dorchester-Chaseburg-Volney complex.

Representative profile:

0 to 6 inches, dark grayish-brown, friable silt loam.

6 to 72 inches, light olive-gray and olive-gray, friable silt
loam; common jyellowish-brown and dark reddish-brown
mottles; containg lime.

Near the base of slopes or near drainageways that cut
into sidehills, the color of the surface layer ranges to very
dark grayish brown. In places the surface layer is mot-
tled with olive gray.

The available moisture capacity is high, and these
soils are moderately permeable. The intake of water is
likely to be low, however, because of the rapid runoff and
surface sealing.

The Dow soils are suitable for permanent pasture,
woodland, and wildlife habitats. They are very low in
available nitrogen and phosphorus and medium in potas-
sium.

Dow silt loam, 14 to 24 percent slopes, severely eroded
{DhE3).—This is the only Dow soil mapped in this county.
It is on rounded side slopes that are dissected by drainage-
ways that cut into sidehills. The plow layer 1s generally
dark grayish brown, but it is slightly darker where this
.soil is near drainageways. In most places the plow layer
consists of soil material that was formerly part of the
subsoil.

Where the cover of plants is sparse, this soil is suscep-
tible to further erosion. Therefore, the large areas ought
to be seeded to grasses and legumes and used for pasture.
The small areas can be used as wildlife habitats. Grazing
ought to be controlled in the pastures.

Lime is not needed to help establish a stand of legumes
on this soil. Grasses respond well to nitrogen fertilizer,
however, and legumes respond well to phosphate fertilizer.
(Capability unit VIe-1)

Downs Series

In the Downs series are well-drained soils of the up-
lands. These soils formed in loess. In areas where they
have been cultivated, their surface layer is fairly light
colored. The slopes range from 0 to 24 percent.

The Downs soils are on ridgetops and on the sides of
ridges in the eastern part of the county. Adjacent to them
in many places are Fayette and undifferentiated units of
Downs and Tama soils. Most individual areas of the
Downs soils are large enough to be managed separately.

Representative profile:

0 to 8 inches, very dark gray and very dark grayish-brown,
friable silt loam.

8 to 10 inches, dark grayish-brown, very friable silt loam.

10 to 30 inches, brown to dark-brown, dark yellowish-brown,
and yellowish-brown, friable silty clay loam; some coat-

ings of silt on the surfaces of the peds.
30 to 50 inches, yellowish-brown, very friable silt loam.
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The color of the surface layer varies, depending on
the amount of erosion and the depth of plowing. In
areas that are not eroded, the surface layer ranges from 4
to 8 inches in thickness and from very dark gray to very
dark grayish brown in color. In those areas it is under-
lain by a light-colored subsurface layer. In many places
part of this subsurface layer is mixed with the plow
layer.

The available moisture capacity is high, and these
soils are moderately permeable. The more sloping
Downs soils are subject to severe erosion when the cover
of plants is absent or is sparse.

Some of the Downs soils are suited to row crops.
Others are suitable only for pasture, trees, and wildlife
habitats.

These soils are acid, and lime is needed. The soils are
low in available nitrogen, medium in available phospho-
rus, and medium to low in available potassium.

Downs silt loam, 0 to 2 percent slopes (DoA).—The
plow layer in cultivated areas of this soil is very dark gray
or very dark grayish brown, and it is low in content of
organic matter. Below the plow layer is a thin, light-
colored subsurface layer.

This soil is on ridgetops, upslope from areas of steeper
Downs soils. In places it is also adjacent to areas of soils
in the Downs and Tama undifferentiated units and to areas
of Atterberry soils on wide ridges.

Included in some of the mapped areas of this soil are a
few areas in which the surface layer is darker colored than
typical. In many places these included soils lack a light-
colored subsurface layer.

Little or no runoff takes place, because this Downs soil
is nearly level and takes in water well. Erosion is not a
hazard ; therefore, this soil is suited to intensive use for
corn or other row crops. Where tilth becomes poor, a
meadow crop should be included in the rotation. Yields
of corn are generally above average if good management is
used. Response to fertilizer is very good. (Capability
unit I-1)

Downs silt loam, 2 to 5 percent slopes (DoB).—The sur-
face layer of this soil is very dark gray or very dark gray-
ish brown. Beneath it is a light-colored subsurface layer.

This soil is on narrow ridgetops and is adjacent to areas
of nearly level Downs soils. Downslope from it are areas
of steeper Downs soils.

Included in the mapped areas of this soil are areas of
soils that have a darker, thicker surface layer than typical.
In many places these included soils lack a light-colored
subsurface layer.

Runoff erodes this Downs soil when the cover of plants
is sparse. Therefore, tillage ought to be on the contour
where row crops are grown, or protection should be pro-
vided by terraces. In areasthat are terraced, corn or other
row crops can be grown intensively. If tilth becomes poor,
a meadow crop can be included in the rotation. Yields of
corn are generally above average if management is good.
Response to fertilizer is very good. (Capability unit
ITe-1)

Downs silt loam, 5 to 9 percent slopes (DoC).—Areas
of this soil in permanent pasture or trees have a very dark
gray surface layer, 4 to 8 inches thick, and a distinet, light-
colored subsurface layer. In areas that are cultivated, the
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plow layer is very dark gray or very dark grayish brown
and is somewhat light colored when dry.

This soil is on narrow ridgetops and on convex side
slopes. In places it grades to areas of Nasset soils down-
slope. In most places, however, it lies both above and
below areas of other Downs soils.

Included in mapped areas of this soil are areas of soils
that have a darker, thicker surface layer than typical. In
a few places, these included soils lack a distinct, light-
colored subsurface layer.

When the surface 1s bare, this Downs soil is susceptible
to erosion. Therefore, tilling on the contour, stripcrop-
ping, or terracing is necessary where row crops are
grown. If this soil is terraced or stripcropped, corn or
other row crops can be grown 3 years in 5. Yields of corn
are generally above average if management is good. Lime
is needed to help establish a stand of legumes. Response
to fertilizer is very good. (Capability unit IIIe-1)

Downs silt loam, 9 to 14 percent slopes (DoD).—In
areas of this soil that are in permanent pasture or wooded,
the surface layer is very dark brown or very dark gray
and is 4 to 8 inches thick. In cultivated areas the surface
layer is very dark grayish brown.

This soil is on convex side slopes below less sloping
Downs soils. It lies upslope from soils of the Otter-Law-
son-Ossian and Dorchester-Chaseburg-Volney complexes,
which are in drainageways.

Included in mapped areas of this soil are a few areas of
soils that have a darker, thicker surface layer than typical.
These included soils lack a light-colored surface layer.

This Downs soil is highly susceptible to erosion when
the surface is bare. If row crops are grown, tillage can be
on the contour or this soil should be terraced or strip-
cropped. Corn or other row crops can be grown 2 years
in 6 where this soil is terraced or stripcropped. Yields of
corn are generally above average if management is good,
but legumes need lime. Response to fertilizer is good.
(Capability unit I1Te-3)

Downs silt loam, 14 to 18 percent slopes, moderately
eroded (DoE2).—This soil generally has a surface layer
that is very dark grayish brown when moist and that is
low in content of organic matter. Except near the base of
slopes or near drainageways that cut into sidehills, the sur-
face layer is lighter colored when dry. In many places
near the base of slopes or near drainageways, however, the
surface layer is darker and thicker than typical. Plow-
ing has mixed much of the subsurface layer with the sur-
face layer.

This soil is on convex side slopes that are dissected
by waterways and gullies in some places. It isadjacent to
areas of less eroded Downs soils.

Included in mapped areas of this soil are a few patches
in which the surface layer is lighter colored than typical
and many areas that have remained in trees and that are
not eroded. Also included at the base of a few slopes are
a few areas in which limestone is at a depth of only 30 to
50 inches.

Most areas of this Downs soil have been cultivated.
Where the surface is bare or the cover of vegetation is
sparse, however, this soil is quickly eroded by water from
runoff. Corn or other row crops can be grown 1 year in
6 if this soil is stripcropped or when a pasture or meadow
is renovated. The slopes are too steep for terraces to be

feasible, but a diversion terrace placed at the base of a slope
occupied by this soil will protect the soils downslope.
The drainageways should be shaped and seeded so that
gullies will not develop. Small areas of this soil can be
used as wildlife habitats.

Generally, yields of corn are average for the county if
this soil is well managed, but lime is needed to establish
a stand of legumes. Response to fertilizer is good to mod-
erate. (Capability unit IVe-1)

Downs silt loam, 18 to 24 percent slopes, moderately
eroded (DoF2).—The surface layer of this soil is very dark
gray or very dark grayish brown in most places, but it
varles in color and thickness. The areas that are in per-
manent pasture or trees and that are not eroded have a
darker surface layer than typical. Where the cover of
plants is sparse and where some erosion has taken place,
the subsurface layer or the subsoil is exposed in many
places. In those areas this soil is light colored when dry.

This Downs soil is on convex side slopes that are cut
by gullies and by drainageways. Second-growth trees or
shrubs grow in some of the drainageways. In some places
less sloping Downs soils are upslope and soils of the
Dorchester-Chaseburg-Volney complex are downslope.
The individual areas of this Downs soil are small.

This soil is easily eroded when its surface layer is bare.
It is suited to permanent pasture, trees, or wildlife habi-
tats. In the pastured areas, however, grazing must be
controlled so that the cover of plants will not be de-
stroyed. Operating farm machinery is hazardous because
of the steep slopes, drainageways, and gullies. ILegumes
grown on this soil respond to applications of lime and
fertilizer. (Capability unit VIe-3)

Downs and Tama silt loams, 2 to 5 percent slopes
(DtB).—Downs silt loam is predominant in this undifferenti-
ated unit, and its profile is like the one described for
the series. The Tama soil in this complex was not mapped
separately because of the pattern in which it occurs and
the small size of the areas. It has a very dark brown
surface layer, 8 to 12 inches thick, and it lacks a light-
colored subsurface layer. A typical profile of the Tama
soil is described under the Tama series.

The soils of this unit are on convex ridges that extend
from watershed divides. Below them are steeper areas of
Downs and Tama soils. Many of the individual areas are
large enough to be managed separately.

These Downs and Tama soils are susceptible to water
erosion when the cover of plants is sparse. They should
be tilled on the contour or terraced if corn or other row
crops are grown. Where the areas are terraced, row crops
can be grown intensively. Terracing these soils protects
the soils downslope. Yields of corn are generally above
average if management is good. Response to fertilizer is
very good. (Capability unit ITe-1)

Downs and Tama silt loams, 5 to 9 percent slopes
(DtC).—The Downs soil in this undifferentiated unit has a
profile like the one described as typical for the series.
The Tama soil has a very dark brown surface layer that
is 6 to 10 inches thick. A typical profile of the Tama soil
is described under the Tama series. In places the Tama
soil is on the lower parts of slopes or near drainageways.

The soils of this unit are on convex side slopes, below
less sloping Downs and Tama soils. A few small drain-
ageways are in the areas.
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These soils are susceptible to erosion when the surface is
bare. Therefore, it is necessary to till on the contour,
terrace, or striperop if corn or other row crops are grown.
If this soil is terraced or stripcropped, row crops can be
grown 8 years in 5, and yields of corn are generally above
average if management 1s good. Lime is needed to estab-
lish a stand of legumes. Response to fertilizer is very
good. (Capability unit I1Ie-1)

Downs and Tama silt loams, 5 to 9 percent slopes,
moderately eroded (DtC2).—Most of this undifferentiated
unit is cultivated, and in the cultivated areas the plow
layer ranges from very dark brown to very dark grayish
brown when moist. In some spots the plow layer is light
colored when d The Downs soil is dominant in this
unit. The Tama soil has a profile like the one described
as typical for the Tama series.

The soils of this unit are on narrow, convex ridges and
on the side slopes of ridges. Because of the small size of
the areas of Tama soil and the pattern in which that soil
occurs, the Tama soil was not mapped separately. How-
ever, the individual areas of Downs and Tama soils that
make up this unit are large.

Further erosion takes place when these soils are bare or
when the cover of plants 1s sparse. It can be satisfactorily
controlled, however, by practicing contouring, terracing,
or stripcropping when corn or other row crops are grown.
Row crops can be grown 8 years in 5 where these soils are
terraced or stripcropped.

If management 1s good, yields of corn are generally
above average. Legumes respond well to applications of
lime. Response to fertilizer is very good. (Capability
unit I1Te-1)

Downs and Tama silt loams, 9 to 14 percent slopes,
moderately eroded (DiD2).—In areas of these soils that are
cultivated, the plow layer is very dark grayish brown. In
some places near drainageways that cut into sidehills and
on the lower parts of slopes, the surface layer is thicker and
darker colored than typical. The surface layer in areas
in permanent pasture or in wooded areas is very dark
brown or very dark gray.

The Downs soil is predominant in this undifferentiated
unit, and it has a light-colored subsurface layer. The
Tama soil lacks a light-colored subsurface layer. Its
profile is similar to the profile described for the Tama
series.

These soils are on convex side slopes that are dissected
by drainageways. Adjacent to them are other Downs and
Tama soils. Many of the individual areas are small.

Most of the acreage is cultivated, but some of it is in
permanent pasture or trees. In the cultivated areas, these
soils are susceptible to further erosion when they are bare
or when the plants growing on them are small. Tilling on
the contour, terracing, or stripcropping is necessary if
corn or other row crops are grown. Row crops can be
grown 2 years in 6 if this soil 1s stripcropped. Yields of
corn are generally above average if management is good,
but legumes need lime. Response to fertilizer is good.
(Capability unit IITe-3)

Dubuque Series

In the Dubuque series are well-drained soils that have
a light-colored surface layer. These soils formed in 15
to 30 inches of loess over a thin layer of reddish weath-

ered material and hard limestone bedrock that is frac-
tured in some places. The slopes range from 5 to 30
percent.

These Dubuque soils are on convex upland ridges and
side slopes in the eastern part of the county. In many
places they are downslope from Fayette, Palsgrove, and
Nasset soils and upslope from Nordness soils and out-
croppings of Steep rock land. Some areas of these soils
are small, but the total acreage is large.

Representative profile:

0 to 6 inches, dark grayish-brown, friable silt loam.

6 to 25 inches, dark-brown to brown and yellowish-brown,
friable silt loam and silty clay loam.

25 to 27 inches, dark reddish-brown and reddish-brown, firm
clay or silty clay underlain by hard limestone bedrock
at a depth of 27 inches.

Where these soils are not eroded or have not been cul-
tivated, the color of their surface layer ranges from very
dark gray to very dark grayish brown. The surface
layer is dark grayish brown in cultivated areas. In
areas that are not eroded, these soils contain a distinct,
light-colored subsurface layer, but that layer is mixed
into the surface layer in eroded areas.

The roots of some crops grown on these soils develop
to only a limited extent because of the limestone bedrock
near the surface. These soils are moderately permeable
and have very low or low available moisture capacity.
Lack of moisture is likely to damage crops if rains are
not timely during the growing season.

The Dubuque soils are subject to erosion when they
have only a sparse cover of plants. Any loss of soil
material through erosion decreases the depth to limestone
and definitely affects the use of these soils. The less
sloping areas are suited to row crops, but the steeper
areas are suitable only for pasture, trees, or wildlife
habitats.

These soils are acid. Therefore, legumes grown on
them respond to applications of lime. The soils are very
low in available nitrogen, low in available phosphorus,
and low to medium in available potassium.

Dubuque silt loam, 5 to 9 percent slopes, moderately
eroded (DuC2).—The surface layer of this soil is dark
grayish brown when moist and is much lighter colored
when dry. It is very low in content of organic matter.
Most of the acreage is cultivated, and both the surface
layer and the former subsurface layer in the cultivated
areas are now a part of the plow layer. Limestone bedrock
is at a depth between 15 and 30 inches.

Included in mapped areas of this soil are severely eroded
areas where the brown or yellowish-brown subsoil is ex-
posed. Those areas are shown on the soil map by the
symbol for severe erosion. Also included are many wooded
areas where the soil is not eroded.

In cultivated areas this Dubuque soil is susceptible to
erosion when the surface is bare. Therefore, tillage ought
to be on the contour, or stripcropping should be practiced
where corn or other row crops are grown. If this soil is
stripcropped, row crops can be grown 1 year in 4. This
soil is too shallow over limestone to be suitable for terraces.

Yields of corn grown on this soil are generally average
if management is good. The pastures respond well to
applications of manure, lime, and commercial fertilizer.
(Capability unit ITIe-5)
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Dubuque silt loam, 9 to 14 percent slopes, moderately
eroded (DuD2).—Many areas of this soil are cultivated or
were formerly cultivated, but in much of the acreage, this
soil is wooded and is not eroded. The surface layer in the
cultivated areas is generally dark grayish brown when
moist but is much lighter colored when dry. The surface
layer is brown or yellowish brown in a few places where
the subsoil is exposed. It is low in content of organic mat-
ter. Limestone bedrock is at a depth of 15 to 30 inches.

This soil is on convex side slopes, below Palsgrove and
Fayette soils and above Nordness soils and Steep rock land.
Many of the areas are large enough to be managed sep-
arately.

This soil is suitable for pasture, or it can be used as
woodland or for wildlife habitats. If stripcropping is
practiced, however, corn or other row crops can be grown
1 year in 6 or when a pasture is renovated. This soil erodes
quickly when the surface is bare.

If corn is grown on this soil, yields are generally below
average, even if management is good. The pastures re-
spond well to applications of manure, lime, and commer-
cial fertilizer. (Capability unit IVe-3)

Dubuque silt loam, 9 to 14 percent slopes, severely
eroded (DuD3).—This soil has a distinet, light-colored,
brown or yellowish-brown surface layer that ranges from
silt loam to silty clay loam in texture. The surface layer
is very low in content of organic matter and is in poor
tilth. It seals during rains, and a crust forms when the
soil dries. Limestone bedrock is generally at a depth
between 15 and 24 inches, but the depth ranges from 15
to 30 inches.

This soil is on convex side slopes adjacent to less eroded
Dubuque soils and above Nordness soils and Steep rock
land. The individual areas vary in size, but many of them
are small.

This soil is subject to further erosion when it has only a
sparse cover of plants. It is suited to permanent pasture
and to use as woodland and wildlife habitats, but grazing
needs to be controlled in the pastures. Where a pasture is
renovated, oats can be seeded as a nurse crop. The pas-
tures respond to applications of manure, lime, and com-
mercial fertilizer. (Capability unit VIe-2)

Dubuque silt loam, 14 to 18 percent slopes, mod-
erately eroded (DuE2).—This soil has a surface layer that
is dark grayish brown when moist and is low in content of
organic matter. The surface layer is much lighter colored
when dry than when moist. Part or all of the subsurface
layer is mixed with the surface layer. Limestone bedrock
is at a depth of 15 to 24 inches 1n many places, but the
depth varies.

This soil is on short, convex side slopes, both above and
below areas of other Dubuque soils. Nordness soils and
Steep rock land are below 1t in most places. The indi-
vidual areas of this soil vary in size.

This soil is suited to pasture, or it can be used as wood-
land or for wildlife habitats. Some of the areas were for-
merly cultivated but are now in pasture. A large part of
the acreage is wooded and is not eroded. In the pastures
grazing should be controlled. The pastures respond to
applications of manure, lime, and commercial fertilizer.
These soils are not suitable for farm ponds. (Capability
unit VIe-2)

Dubuque silt loam, 14 to 18 percent slopes, severely
eroded (DuE3}).—The surface layer of this soil is a distinct

brown or yellowish brown. It is light colored and is very
low in content of organic matter. The texture of the sur-
face layer ranges to silty clay loam in places. The surface
layer is in poor tilth, It often seals during rains, and a
crust forms when the soil dries. Depth to limestone is gen-
erally between 15 and 24 inches, but it is variable.

This soil is on short, convex side slopes, above areas of
Nordness soils and Steep rock land. Adjacent to it are
less eroded Dubuque soils.

The cover of plants is sparse in many places, and water
from rainfall continues to cause erosion. In the areas now
in pasture, the bare spots ought to be reseeded and grazing
should be controlled. Where a pasture is renovated, part
of the present vegetation should be left and manure, lime,
and commercial fertilizer ought to be applied.

This Dubuque soil is suitable for permanent pasture,
or it can be used as woodland or for wildlife habitats.
The small areas make excellent habitats for wildlife.
Keeping the soil wooded, however, is generally better than
other uses. Because of the limestone near the surface, this
soil is not suitable for farm ponds. (Capability unit
V1le-1)

Dubuque silt loam, 18 to 30 percent slopes, mod-
erately eroded (DuF2)—The surface layer of this soil
varies in thickness and color. It is generally dark grayish
brown when moist and is much lighter colored when dry.
In a few severely eroded areas, however, the surface layer 1s
brown or yellowish brown and the texture ranges to silty
clay loam. A large acreage of this soilis wooded and is not
eroded. In most places limestone bedrock is at a depth
between 15 and 24 inches, but the depth varies considera}l;ly
from place to place.

This soil is on short, convex side slopes, below less sloping
Dubuque soils. It is above the Nordness soils and Steep
rock land. Included in mapped areas of this soil are a few
small areas in which limestone bedrock is at a depth of
only 12 inches.

This Dubuque soil can be kept in woods or used for wild-
life habitats. ~If it is used for permanent pasture, grazing
should be controlled so that the pasture plants will have a
chance to become reestablished after they are grazed. In
places farm equipment cannot be safely operated. This
soil is not suitable for farm ponds, because of the bedrock
near the surface. (Capability unit VIIe-1)

Fayette Series

Well-drained soils of the uplands make up the Fayette
series. These soils formed in loess. In cultivated areas
they have a light-colored surface layer that is low in con-
tent of organic matter. Their slopes range from 0 to 35
percent.

The Fayette soils are on convex ridges and on side
slopes In the eastern part of the county. In many places
they are adjacent to Downs, Dow, and Palsgrove soils.
Many of the individual areas are large enough to be
managed separately. -

Representative profile:

0 to 7 inches, dark grayish-brown, friable silt loam.

7 to 16 inches, yellowish-brown and brown to dark-brown,
very friable silt loam.

16 to 39 inches, brown to dark-brown and dark yellowish-
brown, friable to firm silty clay loam; some coatings of

silt are on the surfaces of the peds.
39 to 80 inches, yellowish-brown, friable silt loam.
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In areas that have not been cultivated, the surface
layer of these soils is very dark gray or very dark gray-
ish brown and is only 1 to 4 inches thick. A distinct,
light-colored subsurface layer underlies the surface layer
in those areas. The color of the surface layer ranges
from dark gray to dark grayish brown where these soils
are cultivated but are not severely eroded.

Even though the surface layer is low in content of
organic matter and is in poor tilth, these soils are easily
tilled. A seedbed can be prepared without difficulty,
except in the severely eroded areas. Permeability 1s
moderate, and the available moisture capacity is high.

The sloping Fayette soils are subject to erosion when
they are only sparsely covered by plants. The less slop-
ing Fayette soils are suited to row crops, but the steeper
areas should be used for permanent pasture, as wood-
land, or for wildlife habitats.

These soils are acid unless they have been limed. They
are very low in available nitrogen, medium to high in
available phosphorus, and medium to low in available
potassium.,

Fayette silt loam, 0 to 2 percent slopes (FoA).—Most
areas of this soil are cultivated. The plow layer in the
cultivated areus is dark gray or dark grayish brown when
moist, but this layer is much lighter colored when dry.
Part of the light-colored subsurface layer has been mixed
with the plow layer.

This soil is on convex ridges that form watershed di-
vides. Downs soils are adjacent to it in some places, and
more sloping Fayette soils are adjacent to it downslope.
The individual areas are small. Therefore, this soil is gen-
erally managed with the more sloping Fayette soils.

Included in mapped areas of this soil are areas of soils
in small, slight depressions. The included soils have a
slightly darker surface layer than typical and a subsoil
that is slightly mottled.

Because this Fayette soil is nearly level and generally
takes in water well, little or no runoff takes place. A slight
crust may form, however, when the surface layer dries.
Applying manure reduces the surface crusting and makes
the structure more nearly granular.

Where management is good, this soil is suited to inten-
sive use for corn or other row crops. Meadow can be in-
cluded in the rotation if tilth becomes poor. Where nitro-
gen and some phosphate and potash have been applied,
yields of corn are generally above average. Lime is also
requi{ed, however, for good crop response. (Capability
unit I-1

Fayet)te silt loam, 2 to 5 percent slopes (FaB).—In culti-
vated areas this soil has a dark-gray or dark grayish-brown
surface layer when moist, but that layer is much lighter
colored when dry. The surface layer in the few areas that
are in permanent pasture or trees, however, is very dark
gray or very dark grayish brown and is 1 to 4 inches thick.
A thin mulch of twigs and leaves covers the surface in some
wooded areas.

This soil is on ridges adjacent to nearly level watershed
divides. It lies upslope from steeper Fayette soils and is
adjacent to areas of Orwood soils in places.

Included in mapped areas of this soil are a few small,
severely eroded spots. The surface layer in those areas
ranges from dark brown to brown in color and from silt
loam to silty clay loam in texture.

This Fayette soil is easily eroded when the surface
layer is bare or has only a sparse cover of plants. There-
fore, it ought to be tilled on the contour or terraced. Corn
or other row crops can be grown intensively in areas that
alre terraced, and the terraces also protect the soils down-
slope.

If management is good, yields of corn are generally
above average. Response to fertilizer is very good, but
legumes need lime. (Capability unit ITe-1)

Fayette silt loam, 5 to 9 percent slopes, moderately
eroded (FaC2).—This soil is cultivated in some places. The
plow layer in the cultivated areas is dark gray or dark
grayish brown when moist and is much lighter colored
when dry. The plow layer consists not only of the surface
layer but also of part of the subsurface layer. It islow in
content of organic matter. The subsoil of brown or dark-
brown silty clay loam is exposed in places. In the areas
near drainageways-in side valleys that dissect areas of
this soil, the surface layer is darker and thicker than typi-
cal. Included in mapped areas of this soil is about 20,000
acres in which the soil is in pasture or trees and is not
eroded. Also included are a few areas of gray variants of
the Fayette series.

Further erosion is a hazard when the surface is bare
or is only sparsely covered by plants. The drainageways
should be shaped and reseeded to reduce the hazard of
gullying. If row crops are grown, tillage should be on the
contour or terracing or stripcropping is necessary. Corn
or other row crops can be grown 3 years in 5 where the
areas are terraced or stripcropped.

Yields of corn grown on this soil are generally above
average if good management is used. Response to lime
and fertilizer is very good. (Capability unit ITTe-1)

Fayette silt loam, 5 to 9 percent slopes, severely
eroded (FaC3).—This soil has a surface layer of silt loam to
silty clay loam. The surface layer is generally brown to
dark brown when moist and is much lighter colored when
dry. It is slightly darker and thicker, however, in areas of
this soil near drainageways that cut into sidehills. The
surface layer is very low in content of organic matter.

This soil is on convex side slopes, below less slopin,
Fayette soils, and it is surrounded by areas of less erodeg
Fayette soils in most places. The individual areas are
too small to be managed separately. Included in mapped
areas of this soil are a few areas of gray variants of the
Fayette series.

Hard clods form if this severely eroded Fayette soil is
worked when wet, but a seedbed is usually nof difficult to
prepare. The surface layer seals during rains, and a crust
forms when the soil dries. Where the cover of plants is
sparse, this soil will continue to erode. If corn or other
row crops are grown, this soil can be tilled on the contour,
or it can be terraced or stripcropped. Where the areas are
terraced or stripcropped, row crops can be grown 2 years
in 4. Adding manure and crop residue increases the in-
take of water. If poor tilth continues to be a problem,
however, a large part of the cropping system ought to con-
sist of meadow.

Yields of corn grown on this soil are above average if
good management is used. Response to manure and com-
mercial fertilizer is very good, but lime is needed for
legumes. ( Capability unit I1Te-1)

Fayette silt loam, 9 to 14 percent slopes, moderately
eroded (FaD2).—In areas that are cultivated, the plow layer
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of this soil is generally dark grayish brown when moist
and is much lighter colored when dry. It includes part
of the subsurface layer and, in places, part of the subsoil.
In some places near the base of slopes, however, or near
drainageways that cut into sidehills, the surface layer is
slightly darker. )

This soil is on convex side slopes, below less sloping Fay-
ette soils. Adjacent to it downslope in some places are
areas of the Dorchester-Chaseburg-Volney complex.
Many of the individual areas of this Fayette soil are large.

Included in the mapped areas of this soil is a large acre-
age that is wooded and is not eroded. Also included are
a few areas of gray variants of the Fayette series.

Further erosion caused by runoff is a hazard on this
moderately eroded Fayette soil when the cover of plants
is sparse. Therefore, if corn or other row crops are grown,
tillage ought to be on the contour or this soil should be
terraced or stripcropped. Where the areas are terraced
or stripcropped, row crops can be grown 2 years in 6. Gul-
lying can be prevented by shaping and seeding the drain-
ageways.

Yields of row crops grown on this soil are generally
above average if management is good. Lime and ferti-
lizer are needed, however, to establish a stand of legumes.
Response to fertilizer is good. (Capability unit 11Te-3)

ayette silt loam, 9 to 14 percent slopes, severely
eroded (FaD3).—This soil has a surface layer of silt loam to
silty clay loam that is very low in content of organic mat-
ter. The surface layer is generally brown or dark brown
when moist but has a distinctly lighter color when dry.
Near the base of slopes, however, or near drainageways
that cut into sidehills, it is slightly darker.

This soil is on convex side slopes, where it is surrounded
by less eroded Fayette soils in many places. Most of the
areas are small, but some of them are large enough to be
managed separately. Included in the mapped areas of
this soil are a few areas of gray variants of the Fayette
series.

The surface layer of this severely eroded soil seals dur-
ing hard rains, and as a result, much of the water from
rainfall runs off. Some crusting occurs when this soil
dries, and clods form if the soil is worked when wet.

Corn or other row crops can be grown about 1 year in
4 when an area used for hay or pasture is renovated.
Stripcm}iging or terracing is necessary if a row crop is
grown. Also, manure and crop residue ought to be added
when the seedbed is prepared. Any gullies should be
shaped and seeded.

Yields of corn grown on this soil are generally average
or above if good management is used. Response to ma-
nure, lime, and commercial fertilizer is good. (Capabil-
ity unit I'Ve-2)

Fayette silt loam, 14 to 18 percent slopes, moderately
eroded (FaF2).—This soil has a dark grayish-brown surface
layer that is low in content of organic matter. The surface
layer is much lighter colored when dry than when moist.
Part of the light-colored subsurface layer is mixed with
the plow layer where this soil has been cultivated. In a
few areas, erosion has exposed brown or dark-brown soil
material that was formerly part of the subsoil. Near the
base of slopes or near drainageways that cut into sidehills,
the surface layer is slightly darker and thicker than in
other places. In a few small areas, limestone is at a depth
of only 30 to 50 inches.

This soil is on convex side slopes, below less sloping
Fayette soils. In some places it occupies an entire side
slope and grades to soils of the Dorchester-Chaseburg-
Volney complex downslope. In many places where this
soil is on the upper part of the slope, 1t 1s above the Pals-
grove and Dubuque soils or above areas of Steep rock land.
The individual areas of this Fayette soil are generally
large enough that they can be managed separately. In-
cluded in mapped areas of this soil is a large wooded acre-
age that is not eroded.

A large part of the acreage is cultivated, and when the
surface 1s bare in those areas, this soil is easily eroded.
The drainageways ought to be shaped and reseeded to pre-
vent gullying. Diversion terraces placed in areas of this
soil protect the soils downslope.

This soil is suited to hay or pasture, but it can also be
used for corn or other row crops 1 year in 6 or when a
pasture needs renovation. Where row crops are grown,
the areas can be stripcropped. Yields of corn are gener-
ally only average, however, even though management is
good. The pastures respond well to applications of ma-
mxlrre, ‘l)ime, and commercial fertilizer. (Capability unit
IVe-1

Fayette silt loam, 14 to 18 percent slopes, severely
eroded (FaE3).—This soil has a surface layer of silt loam
to silty clay loam that is generally brown or dark brown
when moist and is lighter colored when dry. In some
places near drainageways that cut into sidehills, the sur-
face layer is slightly darker and thicker than typical.
The surface layer is very low in content of organic matter
and is in poor tilth.

This soil is on side slopes, where it is surrounded by
less eroded Fayette soils in many places. A few areas
are upslope from Palsgrove and Dubuque soils and from
areas of Steep rock land. Some gullying has occurred.
The areas vary in size.

This soil is suitable for permanent pastures, trees, or
wildlife habitats. However, many of the small areas
within areas of less sloping Fayette soils are probably
more suitable for wildlife habitats than for other uses.
This soil is highly susceptible to further erosion, and it
should be protected by a cover of plants at all times.
Grazing ought to be controlled, the brush should be re-
moved, and the gullies need to be shaped and reseeded.
Diversion terraces in some of the areas protect the soils
downslope from runoff and silting. Oats can be grown as
a nurse crop when a pasture is renovated. The pastures
respond to applications of manure, lime, and commercial
fertilizer. (Capability unit VIe-1)

Fayette silt loam, 18 to 24 percent slopes, moderately
eroded (FaF2).—This soil has a surface layer that is gen-
erally dark grayish brown when moist and is much lighter
colored when dry. The surface layer is low in content of
organic matter and is in poor tilth. The former sub-
surface layer is now a part of the surface layer.

This Fayette soil is on convex side slopes that have been
cut by gullies, and it is also along drainageways in side
valleys. Downslope from it are other Fayette soils,
Dubuque soils, and Steep rock land. The individual areas
vary in size, but a few of them are large.

Included in mapped areas of this soil are a few small
areas in which limestone is at a depth of only 30 to 50
inches. Also included are a few areas in which the soil
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is severely eroded and has a surface layer of brown or
dark-brown silty clay loam. In a large part of the acre-
age, this soil is In trees and is not eroded.

This Fayette soil can be used for permanent pasture, as
woodland, or for wildlife habitats. In the pastured areas,
grazing should be controlled and the brush removed. A
cover of plants must be maintained to prevent severe ero-
sion. Ordinary farm equipment cannot be used in some
places, because of the steep slopes. The pastures can be
renovated where feasible. The pastures respond to appli-
cations of lime and fertilizer. (Capability unit VIe-3)

Fayette silt loam, 18 to 24 percent slopes, severely
eroded (FafF3).—The surface layer of this soil is generally
dark-brown or brown (moist) silt loam to silty clay loam
that is very low in content of organic matter and is in poor
tilth. The surface layer is lighter colored when dry than
when moist. At the base of slopes or near drainageways
in side valleys, the surface layer is slightly darker and
thicker than typical.

This Fayette soil is on convex side slopes that are dis-
sected by a few gullies and drainageways. Adjacent to
it are less sloping Fayette soils and, In some places, Downs
soils. The individual areas vary in size.

Where this soil is only sparsely covered by plants, it
continues to erode. It is suitable for permanent pastures,
trees, and wildlife habitats. Small patches that are adja-
cent to areas of less sloping soils are especially well suited
to use as wildlife habitats. The gullies and steep slopes
make the use of farm equipment hazardous in places.
Pastures can be renovated where feasible, but the present
cover of plants should not be completely destroyed. In
the pastured areas, grazing needs to be controlled and the
brush removed. If farm equipment can be used on this
spil, the pastures should receive applications of manure,
lime, and commercial fertilizer. (Capability unit VIe-3)

Fayette silt loam, 24 to 35 percent slopes (FaG).—This
soil has a surface layer that varies in color and thickness.
In many of the wooded or pastured areas, the surface layer
is very dark gray or very dark grayish brown and is 1 to
2 inches thick. A cover of leaves and twigs is on the
surface in some wooded areas. In other places the surface
layer is dark grayish brown when moist and has a much
lighter color when dry. In still other areas, where erosion
has been severe, the color of the surface layer is dark
brown to brown and the texture is silt loam to silty clay
loam. The surface layer is low in content of organic
matter.

This soil is on convex side slopes that are dissected by
gullies and drainageways. Adjacent to it downslope are
areas of Steep rock land, of Dubuque and Nordness soils,
and of other soils on bottom lands and stream benches.
Above it are less sloping Fayette soils. The individual
areas are small.

This soil is suitable for use either as woodland or for
wildlife habitats, but part of the acreage is in permanent
pasture. Grazing ought to be controlled in the pastured
areas. Because ordinary farm equipment cannot be used
safely on this soil, controlling brush is difficult in many
places. Where this soil is upslope from soils on bottom
lands and stream benches, a diversion terrace can be used
to protect the lower lying soils from runoff and silting.
(Capability unit VIIe-1)

240-019—68—3

Festina Series

In the Festina series are well-drained soils that have
a moderately dark colored surface layer. An abrupt
boundary separates the surface layer from a light-colored
subsurface layer. These soils formed in silty alluvium.
Below a depth of 36 inches, they contain thin layers of
sandy material in places. The slopes range from 0 to 5
percent.

The Festina soils are on stream benches in the eastern
part of the county. In many places they are adjacent
to Bertrand, Huntsville, Canoe, and Dorchester soils,
and they are adjacent to more sloping Festina and Bert-
rand soils in other places. The individual areas are gen-
erally small.

Representative profile:

0 to 7 inches, very dark gray, friable silt loam.

7 to 12 inches, dark grayish-brown, friable silt loam.

12 to 47 inches, dark-brown to brown, dark yellowish-brown,
and yellowish-brown, friable silt loam.

47 to 68 inches, yellowish-brown, friable silt loam.

The surface layer ranges from very dark gray to very
dark grayish brown in color and from 5 to 10 inches in
thickness.

These soils are moderately permeable and have high
available moisture capacity. The intake of water is
good. The sloping areas of these soils are subject to
erosion when the surface is bare or is only sparsely cov-
ered by plants. Crop residue ought to be left on the
surface to increase the intake of water and to reduce
runoff. ‘

Most areas of these soils are acid, and lime is needed
for the optimum growth of crops. These soils are low
in available nitrogen, phosphorus, and potassium.

Festina silt loam, 0 to 2 percent slopes (FeA).—The
surface layer of this soil is 5 to 10 inches thick, and it
generally is very dark gray. In many areas that have
been cultivated, however, the color of the surface layer is
very dark grayish brown. The surface layer is medium
ipl (ﬁ)ntent of organic matter. In most places it is in good
tilth.

This soil is on benches adjacent to Huntsville, Dor-
chester, Canoe, and Bertrand soils. The individual areas
are small, and much of the acreage is managed with the
adjacent soils.

This soil is easily tilled, and controlling erosion is not
a problem. Crop residue ought to be left on the surface,
however, so that the intake of water will continue to be
good. Corn and other row crops can be grown intensively.
If tilth becomes poor, manure should be applied and
meadow ought to be included in the rotation. Yields of
corn are generally above average if this soil is well man-
aged. Lime and fertilizer are needed for the optimum
growth of crops. Response to fertilizer is very good.
(Capability unit I-1)

JFestina silt loam, 2 to 5 percent slopes {FeB).—This soil
has a very dark gray or very dark grayish-brown surface
layer that is 4 to 8 inches thick. Below the surface layer
is a light-colored subsurface layer. In places part of the
subsurface layer has been mixed with the plow layer.

This soil is on stream benches, and it is adjacent to
Bertrand and less sloping Festina soils in many places.
In some places it is above the Dorchester soils and soils
of the Dorchester-Chaseburg-Volney complex that are on
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adjacent bottom lands. Included in the mapped areas of
this soil are areas of soils that have a darker, thicker
surface layer than typical. :

This Festina soil is subject to water erosion when the
surface is bare. If corn or other row crops are grown,
tillage ought to be on the contour or the areas should be
terraced. Where this soil is terraced, row crops can be
grown intensively. However, terraces are difficult to lay
out in some places because of the shape of the slopes.
Yields of corn grown on this soil are generally above aver-
age if management is good, but lime is needed. Response
to fertilizer is very good. (Capability unit ITe-1)

Floyd Series

In the Floyd series are somewhat poorly drained soils
that have a dark-colored surface layer. These solls
formed in loamy glacial sediments that are 30 to 40
inches thick over friable glacial till. In many places
stones that are 10 to 80 inches in diameter are on the
surface. The slopes range from 0 to 5 percent.

The Floyd soils are in slightly concave areas in the
western part of the county. In many places they are
above the Clyde soils, which are in dralnageways, and
below the Kenyon and other soils developed in glacial
till. The individual areas vary in size.

Representative profile:

0 to 15 inches, black, friable loam to gritty silty clay loam.

15 to 29 inches, very dark grayish-brown and dark grayish-
brown, friable loam; some olive-brown mottles.

29 to 42 inches, mottled yellowish-brown, strong-brown, and
olive-gray, friable loam; has a thin layer of loamy sand
at a depth of about 39 inches.

42 to 50 inches, mottled strong-brown and gray to light-gray,
friable to firm light clay loam; contains a few stones and
pebbles.

The surface layer ranges from loam to gritty silty clay
loam in texture, from black to very dark gray in color,
and from 12 to 18 inches in thickness. In areas that
have not been cleared, the number of stones on the sur-
face generally ranges from 10 to 300 per acre. However,
as many as 1,000 stones per acre are on the surface in
some areas.

These soils are moderately permeable and have high or
very high available moisture capacity. Seepage water
from the soils upslope drains onto these soils and causes
a high, but variable, water table during rainy seasons.
Tile drains function satisfactorily, and farming opera-
tions are delayed if tile drains have not been installed.
The surface layer puddles if these soils are worked when
wet.

Before these soils are cultivated, the stones must be
removed from the surface. They must also be removed
for several years after cultivation first takes place.
Some areas have already been cleared. In those areas
the stones are piled along fence rows or have been
buried.

Where the stones have been cleared, these soils can be
used for row crops. Many of the areas that are tile
drained are managed with the Clyde soils.

The Floyd soils are slightly acid to neutral. There-
fore, lime is generally not needed. These soils are medi-
um in available nitrogen and low in available phospho-
rus and potassium.

Floyd loam, 0 to 5 percent slopes (FIB).—This soil has
a black to very dark gray surface layer. The surface
layer is generally 12 to 18 1nches thick, but the dark color
extends to a depth of 24 inches in places. Stones or boul-
ders are common on the surface in areas that have not
been cultivated.

This soil is in concave areas below Kenyon and Bassett
soils. In many places it is adjacent to Clyde soils in
drainageways.

Included in mapped areas of this soil are a few patches
in which the surface layer is silty, and those areas lack
stones or pebbles. Also included are areas in which firm
glacial till is at a depth of 30 to 40 inches.

Because of the seepage water that drains from the soils
upslope, and because of the high but variable water table,
this Floyd soil is wet. It dries somewhat slowly and
puddles 1f it is worked when wet. Where this soil has
been tile drained, the drains work satisfactorily.

If this soil is tile drained and tilled on the contour, corn
and other row crops can be grown intensively. Yields of
corn are generally above average if management is good.
Good response is received from applications of fertilizer.
(Capability unit ITw-1)

Floyd-Clyde complex, 0 to 4 percent slopes (FmB).—
The soils of this complex are in narrow drainageways in
the uplands. The Floyd soil, in a narrow border around
the areas of Clyde soil, makes up about 60 percent of the
acreage. The Clyde soil is near the center of the drainage-
ways, and the areas in which it occurs are dissected in
some places by a small, open drainageway. The profile of
the Floyd soil is similar to the one described for the Floyd
series. The Clyde soil has a profile like the one described
for the Clyde series.

The soils of this complex are above areas of Clyde soils
that are mapped separately. They are below areas of
Racine, Bassett, Kenyon, and Ostrander soils that are on
side slopes in the uplands.

Because of their position in drainageways, the soils of
this complex are moderately wet to very wet. They have
a high water table as a result of the seepage and the run-
off they receive from the slopes above. Tile drains work
well, however, if a suitable outlet can be obtained. In
places it may be necessary to establish a drainage ditch.
These soils dry out slowly; and they puddle if worked
when wet. Some areas must have the stones removed
before they can be cultivated (fig. 6).

If these soils have been properly tile drained and are
tilled on the contour, they are suited to intensive use for
corn and other row crops. Yields of corn are generally
above average if management is good. Response to fertil-
izer is very good. (Capability unit IIw-1)

Franklin Series, Gray Subsoil Variants

In some soil series, a variant is included. A variant
has many of the characteristics of the series in which it is
placed, but it differs in at least one important character-
istic, which is indicated by its name. The acreage of a
variant is of too small extent to justify establishing a
new series. A new series may be designated and replace
the variant, however, if suflicient acreage is later found.

Typical soils of the Franklin series do not occur in
Winneshiek County, but gray subsoil variants that are
similar to those soils in most respects have been mapped.
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Figure 6.—A pasture made up of Floyd-Clyde complex, 0 to 4
percent slopes. The areas have not been tile drained, and the
boulders and stones have not been removed.

The gray subsoil variants are somewhat poorly drained.
Their surface layer is dark or moderately dark colored,
and they have a distinct, light-colored subsurface layer.
These soils formed in 15 to 40 inches of loess over loamy
glacial sediments and glacial till. Their slopes range
from 2 to 5 percent.

These soils are adjacent to drainageways in the up-
lands. They are downslope from Bassett soils and up-
slope from Clyde and Floyd soils.

Representative profile of a gray subsoil variant of the
Franklin series:

0 to 6 inches, very dark gray, friable silt loam.
6 to 14 inches, dark grayish-brown, friable silt loam.-

14 to 26 inches, mottled grayish-brown and yellowish-brown,
friable light silty clay loam.

26 to 68 inches, mottled light-gray, strong-brown, dark-
brown, and yellowish-brown, friable or friable to firm
clay loam that contains some pebbles.

The surface layer ranges from black to very dark gray
in color and from 4 to 8 inches in thickness. In places
part of the light-colored subsurface layer is mixed with
the plow layer. These soils are somewhat lighter colored
when dry than when moist.

The available moisture capacity is high or very high.
Permeability is moderate or moderately slow.

Runoff erodes these soils when the surface is bare or is
only sparsely covered by plants. Because these soils are
adjacent to upland drainageways, they receive some seep-
age water from the soils upslope. The water table is
moderately high, but its height is variable.

Many areas of these soils are managed with the adja-
cent soils. The soils are suited to row crops, but they are
acid and crops grown on them need lime. They are low
in available nitrogen and phosphorus and medium in
available potassium.

Franklin silt loam, gray subsoil variant, 2 to 5 per-
cent slopes (FnB).—The profile of this soil is like the one
just described. Most of the areas have been cultivated and
have a surface layer that is very dark gray. Below the
plow layer is a distinct, light-colored subsurface layer.

This soil is in and adjacent to drainageways in the
uplands. It is in the western part of the county, where it
is downslope from the Bassett soils. It is next to or above
the Floyd and Clyde soils. The areas vary in size, but
many of them are small.

This soil receives seepage water from the soils upslope.
Where its surface is bare or is only sparsely covered %y
plants, runoff causes erosion. The water table is moder-
ately high during some seasons of the year, but its height
varies. In general, wetness is not a hazard, but farm
operations are occaslonally delayed because of excess mois-
ture. This soil warms rather slowly in spring, and the
surface layer puddles if it is tilled too soon after rains.
Where tile drainage has been provided, field operations
can be more timely than where drainage is lacking. The
areas in upland drainageways need tile drains that can
remove the seepage water.

In many places this soil is managed with the adjoining
soils. It is suited to corn or other row crops. Tillage
needs to be on the contour, however, or terraces should be
constructed in areas used for corn or other row crops.
Row crops can be grown intensively where terraces have
been constructed. Where management is good, yields of
corn are generally above average. Meadow ought to be
included in the rotation if the tilth becomes poor, and lime
is needed for legumes. Response to fertilizer is good.
(Capability unit ITe-3)

Frankville Series

Soils that are well drained are in the Frankville series.
These soils formed in 15 to 30 inches of loess over lime-
stone bedrock. When moist, their surface layer is mod-
erately dark colored, but it is somewhat light colored
when dry. In areas that are not eroded, the profile con-
tains a light-colored subsurface layer. The slopes range
from 5 to 18 percent. ‘
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The Frankville soils are on convex ridges and on side
slopes. They are mainly in the western part of the county,
near the valleys of rivers and their tributaries. These soils
are below Downs and Nasset soils and above Nordness
soils and Steep rock land. The individual areas vary in
size. Except for some of the more sloping areas, however,
they are generally large enough to be managed separately.

Representative profile: :

0 to 6 inches, very dark gray, friable silt loam.

6 to 23 inches, dark-brown to brown and yellowish-brown,
friable silt loam and silty clay loam; some silt coatings
on the surfaces of the peds.

23 to 28 inches, yellowish-brown, very firm clay underlain
by hard limestone bedrock.

In general, the surface layer ranges from very dark
gray to very dark grayish brown in color and from 4 to 8
inches in thickness. In places the surface layer is lighter
colored, however, because it is mixed with the light-col-
ored subsurface layer. In some areas that are not eroded,
the subsurface layer is absent. In those areas an abrupt
boundary separates the plow layer from the dark-brown
or brown subsoil.

These soils are moderately permeable and have very
low or low available moisture capacity. The root zone of
some crops is limited by the limestone near the surface.
Runoff causes erosion where these soils have only a sparse
cover of plants. Losing additional soil material is serious
because the limestone near the surface already limits the
yields of many crops.

The gently sloping or sloping areas of these soils are
suited to row crops if they are properly managed. The
steeper areas are suited to permanent pastures, trees, and
wildlife habitats.

These soils are slightly acid to medium acid. There-
fore, lime is needed for legumes. The soils are low in
available nitrogen and phosphorus and low to medium
in available potassium.

Frankville silt loam, 5 to 9 percent slopes (FrC).—The
surface layer of this soil varies in thickness and color,
depending on the amount of erosion that has taken place.
In some places the surface layer is very dark gray or very
dark grayish brown, and it is underlain by a distinct, light-
colored subsurface layer. In other places the surface layer
is very dark grayish brown or grayish brown and is under-
lain by a dark-brown or brown subseil. In those places
the former subsurface layer is now a part of the plow layer.
The underlying limestone is at a depth of 15 to 80 inches.

This Frankville soil is on narrow, convex ridges and on
short side slopes, downslope from Nasset and Downs soils.
Below it are steeper Frankville soils, Nordness soils, and
Steep rock land. Because most of the individual areas
are small, this soil is commonly managed with the steeper
Frankville soils downslope.

Included in the mapped areas of this soil are severely
eroded patches in which the surface layer is dark brown or
brown. In those areas the surface layer is very low in
content of organic matter and is in poor tilth.

_ Where the cover of plants is sparse, this Frankville soil
is easily eroded by runoff. Tillage should be on the con-
tour or the soil ought to be stripcropped if corn or other
row crops are grown. Row crops can be grown 1 year in
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4 where this soil is terraced or stripcropped. Most areas
of this soil are not suitable for terraces, however, because
of the limestone near the surface.

If management is good, yields of corn are generally
average, but lime is needed for legumes. Response to
fertilizer is good to moderate. (Capability unit I1Ie-5)

Frankville silt loam, 9 to 14 percent slopes, mod-
erately eroded (FrD2).—This soil is cultivated in most
places. In the cultivated areas, the plow layer is very dark
grayish brown when moist and is somewhat light colored
when dry. In most places the former subsurface layer is
now a part of the plow layer. In many places near drain-
ageways that cut into sidehills, the surface layer of this
soil is dark colored below plow depth. Limestone is at a
depth between 15 and 30 inches, but it is generally at a
greater depth upslope than downslope.

This soil is on the convex side slopes of ridges, below less
sloping Frankville, Downs, and Nasset soils and above
Nordness soils and Steep rock land. Many of the indi-
vidual areas are small. Therefore, this soil is often man-
aged with the soils on the adjacent side slopes.

This soil is easily eroded when the surface is bare or has
only a sparse cover of plants. Because the growth of some
crops is already limited by the limestone near the surface,
loss of additional soil material would be critical. ’

This soil is suitable for pasture. Corn or some other
row crop can be grown 1 year in 6, however, if the area is
stripcropped or when a pasture is renovated. This soil is
not suitable for terraces, because of the limestone near the
surface.

Even if management is good, yields of corn grown on
this soil are generally only average or below for this
county. Pastures that have been seeded respond to ap-
plications of manure, lime, and commercial fertilizer.
(Capability unit IVe-3)

Frankville silt loam, 14 to 18 percent slopes, mod-
erately eroded (FrE2).—The surface layer of this soil varies
in thickness and color. The surface layer in areas that are
wooded or in permanent pasture is 4 to 6 inches thick and
is very dark gray or very dark grayish brown. In many
of those areas, the surface layer is underlain by a distinct,
light-colored subsurface layer. In cultivated areas the
surface layer is slightly lighter colored because it is mixed
with the subsurface layer. Limestone bedrock is at a
depth between 15 and 24 inches in most places, but in gen-
eral, the depth ranges from 15 to 30 inches. Included in
the mapped areas of this soil are a few small areas in which
limestone is at a depth of only 12 to 20 inches.

This soil is on convex side slopes. It is above Nordness
soils and Steep rock land and below Nasset and other
Frankville soils. The individual areas vary in size, but
many of them are small.

Runoff erodes this Frankville soil when the surface is
bare or is only sparsely covered by plants. Grazing should
be controlled in the areas in pasture so that this soil has a
cover of plants at all times. When a pasture is renovated,
not all of the cover of plants should be destroyed. Control
of brush is needed in some of the areas that are pastured.

This soil is suited to permanent pastures, trees, and wild-
life habitats. In the pastures, manure, lime, and com-
mercial fertilizer are needed to help establish the stand.
(Capability unit VIe-2)
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Hagener Series

In the Hagener series are excessively drained, dark-
colored soils of the uplands. These soils formed in loamy
sand and sand. Their slopes range from 0 to 14 percent.

The Hagener soils are on benches, ridges, and side
slopes in the western part of the county. In most places
they occur as small islands, adjacent to such medium-tex-
tured soils as the Ostrander and Kenyon. Most of the
individual areas are small.

Representative profile:

0 to 18 inches, very dark brown and very dark grayish-
brown, loose loamy sand.

18 to 25 inches, very dark grayish-brown and brown to
dark-brown, loose sand.

25 to 60 inches, yellowish-brown and yellow, loose sand.

The surface layer ranges from 6 to 18 inches in thick-
ness. In some places, however, the soil is moderately
dark colored to a depth of 25 inches.

The intake of water is rapid, but permeability is very
rapid and the available moisture capacity is very low.
Much of the moisture is lost through deep percolation.
Where the cover of plants is sparse, wind erosion is a
hazard, and water erosion is also a hazard in bare slop-
ing areas. These soils do not supply enough moisture
for plants to make good growth. Adding manure or
other organic residue does not greatly improve their mois-
ture-holding capacity. Crop residue should be left on
the surface to give protection from wind erosion.

These soils are easily tilled. They warm up quickly in
spring, and they can be worked soon after rains. The
soils can be used for row crops if they are properly man-
aged, but yields of all crops are below average, even if
management is good.

These soils are acid. Therefore, lime is needed if a
stand of legumes is to be established. These soils are very
low in available nitrogen, phosphorus, and potassium.

Hagener loamy sand, 0 to 2 percent slopes (HoA).—
This soil has a very dark brown or very dark gray surface
layer. The surface layer is 10 to 18 inches thick in places.

This soil is on stream benches and ridges. On the
benches it is adjacent to Dickinson soils in many places.
In many areas of the uplands, this soil occurs as a small
island of sandy material adjacent to medium-textured
soils, The individual areas are small. Therefore, this
soil is generally managed with the adjoining soils. In-
cluded in the mapped areas of this soil are a few small
Fatches in which the texture of the surface layer is sandy

oam.

When the surface is bare during periods of little rain-
fall, this Hagener soil is susceptible to wind erosion.
Therefore, crop residue ought to be left on the surface.

Corn or other row crops can be grown 2 years in 4 on
this soil. Yields that are only average or below are gen-
erally to be expected because of the limited supply of
moisture. Nevertheless, in years when rainfall is timely,
yields can be above average. Most of the acreage is culti-
vated and is farmed with the Dickinson soils.

Lime is needed where a stand of legumes is to be estab-
lished on this soil. Response to fertilizer is moderate to
poor. (Capability unit IVs-1)

Hagener loamy sand, 2 to 5 percent slopes (HaB).—
This soil has a surface layer that is very dark brown. The
surface layer is 8 to 12 inches thick.
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This soil is mainly on convex ridges and on side slopes,
but in a few places it is on slopes that border stream
benches. In many places it occurs as a small island of
sandy material, adjacent to medium-textured soils. Most
of the individual areas are small, and many of them are
managed with the adjoining soils. Included in the mapped
areas of this soil are a few spots in which the texture of
the surface layer is sandy loam.

‘Wind and runoff erode this soil where the cover of plants
is sparse. Tillage should be on the contour when a row
crop is grown, and crop residue ought to be left on the
surface to give protection from wind erosion. This soil is
not suitable for terraces; the sand in the subsoil is infertile,
and the sandy material in the back slopes has poor
stability.

If this soil is farmed on the contour, corn or other row
crops can be grown 2 years in 4. The amount of moisture
in the subsoil is limited, however, and yields of corn are
generally below average, even if management is good.
Nevertheless, these yields can be above average when rain-
fall is especially timely.

Lime is needed for legumes grown on this soil. The
moisture-holding capacity is not improved by adding
manure. Response to commercial fertilizer is moderate to
poor. (Capability unit IVs-1)

Hagener loamy sand, 5 to 14 percent slopes (HaD).—
The surface layer of this soil varies in color and thickness.
In most places it is 6 to 12 inches thick and is very dark
brown to very dark grayish brown. In some places at the
base of slopes, the surface layer is as thick as 18 inches and
the moderately dark color extends to a depth of 24 inches.

In some places this soil is on narrow, convex ridges. It
is mainly on convex side slopes, however, and is below less
sloping Hagener soils in many places. Downslope from it
in most places are medium-textured Floyd and Clyde soils
in drainageways. The individual areas are small.

Included in mapped areas of this soil are severely eroded
spots in which the surface layer is brown or dark brown.
In those places the texture of the surface layer is sand.

Runoff erodes this Hagener soil easily when the surface
is bare or is only sparsely covered by plants. Wind erosion
is also a hazard when the surface is bare. Therefore, crop
residue ought to be left on the surface and this soil should
be farmed on the contour or stripcropped when corn or
other row crops are grown. If the areas are stripcropped,
row crops can be grown 2 years in 5. This soil is not suit-
able for terraces, because of the unstable, sandy material in
the back slopes and the infertile, sandy subsoil near the sur-
face. The amount of subsoil moisture is not adequate for
the good growth of crops. Therefore, yields are generally
below average, although they may be much better in years
when rainfall is timely.

Lime is needed for legumes grown on this soil. Re-
sponse to fertilizer is poor. (Capability unit IVs-2)

Hayfield Series

In the Hayfield series are somewhat poorly drained
soils that have a dark-colored surface layer and a light-
colored subsurface layer. These soils formed in loamy
material that is 24 to 45 inches thick over leached sand
and gravel. No stones or pebbles are on the surface, but
some are in the subsoil in places. An abrupt boundary
separates the surface layer from a distinct, light-colored



36 SOIL SURVEY

subsurface layer. The slopes range from 0 to 4 percent.

These soils are on stream benches and in a few broad
drainageways in the uplands. Where they are on benches,
they are adjacent to Kato and Sattre soils. In upland
drainageways they are downslope from areas of Oran,
Floyd, and Clyde soils. Both Hayfield soils that are
moderately deep over sand and gravel and Hayfield soils
that are deep over sand and gravel are mapped in Win-
neshiek County.

Representative profile of Hayfield loam, deep:

0 to 7 inches, very dark brown, friable loam.

7 to 11 inches, dark grayish-brown to grayish-brown, friable
loam.

11 to 40 inches, mottled grayish-brown, brown, yellowish-
brown, strong-brown, and light brownish-gray, friable loam,
light clay loam, and sandy loam; some gravel at a depth
of 29 inches and below.

40 to 45 inches, strong-brown and grayish-brown to light
brownish-gray, loose sand and gravel.

The thickness of the surface layer ranges from 4 to 10
inches. The color of the surface layer ranges from black
to very dark brown or very dark gray.

The available moisture capacity of the deep Hayfield
soils is medium to high, but the available moisture capac-
ity of the moderately deep Hayfield soils is only medium.
Permeability is moderate in the loamy material, but it is
rapid in the underlying sand and gravel. In most places
the intake of water is good. The moderately deep Hay-
field soils are slightly droughty. In places they lose some
moisture from the subsoil through deep percolation. The
deep Hayfield soils are occasionally wet because the water
table rises into the sand and gravel in some seasons.

Row crops can be grown on these soils under proper
management. Rains must be timely, however, for yields
to be good on the moderately deep Hayfield soils. Also,
the roots of some crops make only limited growth in dry
years because of the underlying sand and gravel. In
some years tile drainage is needed in some areas of the
deep Hayfield soils.

The Hayfield soils are medium acid, and lime is needed
for the optimum growth of crops. These soils are low in
available nitrogen, phosphorus, and potassium. :

Hayfield loam, deep, 0 to 3 percent slopes (HdA).—The
surface layer of this soil ranges from 6 to 10 inches in
thickness and from very dark gray to black in color. Be-
neath the surface layer is a distinet, light-colored subsur-
face layer. No stones or pebbles are on the surface. Depth
to sand and gravel ranges from 36 to 45 inches.

This soil is on benches and in upland drainageways. It
‘is adjacent to Sattre soils on benches and below Floyd,
Clyde, and Oran soils in drainageways. Included in the
mapped areas of this soil are a few places where sandy or
silty material has been deposited on the surface.

This Hayfield soil is slightly wet because the water table
is generally within the layer of sand and gravel in spring.
The water table usually drops during the growing season.
Therefore, wetness does not affect the yields of crops in
most places. Tile drainage is needed 1n years when the
amount of rainfall is above normal.

Corn and other row crops can be grown intensively on
this soil. Yields of corn that are above average are ob-
tained if management is good. Response to fertilizer is
good, but for optimum yields, lime should be applied.
(Capability unit I-3)

Hayfield loam, moderately deep, 0 to 4 percent slopes
(HmA).—The surface layer of this soil is 4 to 8 inches thick
and is very dark brown or very dark gray. Below the sur-
face layer is a distinct, light-colored subsurface layer. No
stones or pebbles are on the surface, but sand and gravel
are at a depth of 24 to 36 inches. :

This soil is on stream benches and in a few places in up-
land drainageways. It isadjacent to Kato and Sattre soils.
The individual areas are small, and much of the acreage is
managed with the adjoining soils.

The available moisture capacity is medium, and this soil
is droughty in years when rainfall is average. The water
table is usually low during the growing season, but a sea-
sonal high water table may delay fieldwork in spring.
The underlying sand and gravel limit the root growth of
some crops.

Corn or other row crops can be grown intensively on this
soil, but yields are variable and depend on the timeliness
of rains. In years when the average amount of rainfall
is received, yields of corn are generally above average for
the county if management is good.

Lime is needed for the optimum growth of crops grown

on this soil. Response to fertilizer is good. (Capability
unit ITs-1)
Huntsville Series

In the IMuntsville series are well-drained soils that
formed in silty alluvium. These soils have a dark-colored
surface layer that is high in content of organic matter,
and they are free of stones or pebbles. The slopes range
from 0 to 6 percent.

These soils are at the base of upland slopes and at the
mouths of drainageways that fan out onto bottom lands
and low stream benches. On the bottom lands, they
grade to Kennebec, Lawson, and Otter soils. On the
benches, they are adjacent to Rowley soils. Most of the
areas are small, but a few are large enough to be managed
separately.

Representative profile:

0 to 31 inches, black, friable silt loam.

31 to 52 inches, very dark grayish-brown and dark-brown,
friable silt loam. '

52 to 64 inches, dark-brown to brown, friable silt loam.

The color of the surface layer ranges from black to
very dark brown or very dark gray. The thickness of
the surface layer ranges from 20 to 30 inches.

These soils have high or very high available moisture
capacity. Permeability is moderate.

These soils are suitable for cultivated crops, but the
sloping areas are likely to erode when the surface is bare.
Soil material from the soils upslope is deposited on their
surface by runoff.

These soils are in good tilth and are easily cultivated.
Wetness is usually not a problem, but occasionally these
soils receive some water from overflow. The soils are
medium in available nitrogen and potassium but are low
in available phosphorus. In most places lime is not
needed for legumes.

Huntsville silt loam, 0 to 2 percent slopes (HuA}.—This
soil has a very dark brown or black surface layer that is
20 to 30 inches thick. The surface layer is high in content
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of organic matter, has granular structure, and is in good
tilth. :

This soil is at the mouths of upland drainageways that
fan out onto bottom lands and stream benches. Adjacent
to it are Lawson, Kennebec, and Otter soils.

In some places runoff from the soils upslope has de-
posited about 6 inches of light-colored, silty material on the
surface of this soil. Diversion terraces placed upslope can
be used to control runoff and to prevent further silting.
Protection from overflow is also needed.

Corn or other row crops can be grown intensively on this
soil, and yields of corn are generally above average if good
management is used. Response to fertilizer is very good.
(Capability unit I-2)

Huntsville silt loam, 2 to 6 percent slopes (HuB).—The
surface layer of this soil is very dark brown and is 20 to
24 inches thick. In places about 6 inches of light-colored,
recent silty sediment is on the surface. In a few other
places, spots where 6 to 18 inches of light-colored silty
material has been deposited on the surface are included in
the mapped areas of this soil.

This Huntsville soil is at the base of upland slopes that
grade to bottom lands or stream benches. It is below soils
derived from loess and above Lawson, Kennebec, and Otter
soils on bottom lands. Adjacent to it on stream benches
are Rowley and Festina soils.

This Huntsville soil receives some runoff from higher
lying areas. It can be protected from overflow and from
deposition and gullying by placing diversion terraces
upslope.

Corn or other row crops can be grown intensively on this
soil if farming is on the contour. Yields of corn are gen-
erally above average if management is good. Response
to fertilizer is very good. (Capability unit ITe-2)

Jacwin Series

In the Jacwin series are somewhat poorly drained soils
that have a dark-colored surface layer. These soils are
on the uplands, where they formed in 15 to 30 inches of
loamy glacial material over fine-textured shale. Above
the shale in many places is a layer of sandy material that
is 2 to 6 inches thick. The slopes range from 0 to 14 per-
cent.

These soils are on structural benches and side slopes
in the western part of the county. They are adjacent to
Marlean soils and to soils of the deep, clay shale sub-
stratum phases of the Kato series. Steep rock land is
either upslope or downslope from them. Many of the
individual areas are small.

Representative profile:

0 to 19 inches, black, friable loam.

19 to 27 inches, very dark grayish-brown, light olive-brown,
and yellowish-brown, friable loam and sandy clay loam.

27 to 48 inches, yellowish-brown and greenish-gray, very
firm silty clay loam or silty clay shale.

The color of the surface layer ranges from black to
very dark gray, and the thickness of that layer ranges
from 8 to 20 inches. In places the texture of the surface
layer is silt loam instead of loam. Stones and pebbles
are on the surface or in the subsoil in some places.

These soils have high available moisture capacity, but
because of the high content of clay, not all of the mois-
ture is available for plants. Permeability is moderate

above the underlying shale and slow or very slow in the
shale.

During wet seasons, seepage causes a temporary
perched water table that makes these soils wet. These
soils dry out slowly, and the surface layer puddles if it is
worked when wet. Tile drainage is needed, but the tile
drains must be placed correctly and the backfilling done
properly for them to work well. The soils should be
checked in the field to determine the correct spacing and
depth needed for the tile. The sloping areas are subject
to water erosion when their surface is only sparsely cov-
ered by plants.

These soils are suited to row crops if they are properly
managed. The root growth of some plants is slightly
limited, however, by the shale near the surface. These
soils are neutral or slightly acid. Therefore, lime is
needed only occasionally. The soils are medium in avail-
able nitrogen and are low in available phosphorus and
potassium.

Jacwin loam, 0 to 2 percent slopes (JaA).—This soil has
a black surface layer that is 16 to 20 inches thick. The
surface layer is high in content of organic matter and is
generally in good tilth.

This soil is mainly on high structural benches and on
low foot slopes, but 1t occupies a few areas in or adjacent
to upland drainageways. Both upslope and downslope
from it are other Jacwin soils and Steep rock land. In
places this soil is adjacent to Calamine soils and to deep,
clay shale substratum phases of the Kato series. Included
in mapped areas of this soil are places in which the sur-
face layer is thinner than typical and that contain an in-
distinet subsurface layer.

This Jacwin soil receives seepage water from the soils
upslope. The water table is moderately high during wet
seasons, but its height varies. Farming is often delayed
unless tile drains have been installed. Placing interceptor
tile drains properly in this soil is important because of
the shale near the surface. The tile drains must not be
placed too deep in the clay shale, and the backfill should
be made of porous material.

Where this soil is tile drained, corn or other row crops
can be grown 3 years in 5. Yields of corn are generally
above average if good management is used. Meadow
should be included in the rotation if tilth becomes poor.
Response to fertilizer is moderate to good. (Capability
unit ITw—4)

Jaewin loam, 2 to 5 percent slopes (JaB).—The surface
layer of this soil is black to very dark gray and is 12 to
18 inches thick. Where this soil is near the base of steep
slopes, as much as 6 inches of lighter colored silty ma-
terial has been deposited on the surface.

This soil is on high structural benches and on foot slopes,
both upslope and downslope from Marlean soils and Steep
rock land. A few areas are in or adjacent to upland
drainageways and are adjacent to Calamine soils and to
deep, clay shale substratum phases of the Kato series.

Included in mapped areas of this soil are areas of a
soil that has had 6 to 18 inches of light-colored material
deposited on the surface. Also included are a few small
areas in which the surface layer is thinner than typical
and that contain an indistinet subsurface layer. .

Runoff from the soils upslope causes erosion when th
cover of plants is sparse. This soil is wet as a result of
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the seepage in the sandy material above the clay shale.
The surface layer puddles easily if it is worked when wet.

Corn or other row crops can be grown 3 years in 5 if
this soil is tile drained and tilled on the contour. Correct
placement of the tile drains is important, however, because
of the clay shale in the subsoil and substratum. The tile
drains must not be placed too deep in the shale. The back-
fill ought to be made of porous material.

If management is good, yields of corn are generally
average or above. ILegumes normally do not need lime.
Response to fertilizer is moderate to good. (Capability
unit ITe-5)

Jacwin loam, 5 to 9 percent slopes (JaC).—This soil has
a black or very dark gray surface layer that is 8 to 16
inches thick. In places as much as 6 inches of lighter
colored silty material has been deposited on the surface.

This soil is on sloping, high structural benches and on
foot slopes. In many places it is downslope from Calamine
and less sloping Jacwin soils. Both upslope and down-
slope from it in many places are Marlean soils and Steep
rock land.

Included in the mapped areas of this soil are areas in
which 6 to 18 inches of light-colored material has been
deposited on the surface. glso included are eroded spots
where only 3 to 8 inches of the dark-colored surface layer
remains. Other inclusions consist of small areas, mainly
in the northern and eastern parts of the county, where the
profile contains an indistinet subsurface layer. In those
areas the soil material is silty above the shale.

Runoff, both from higher areas of this soil and from
other soils upslope, causes erosion when the cover of plants
is sparse. In some seasons this soil is also wet because of
seepage that occurs above the clay shale.

This soil can be tilled on the contour or stripcropped,
and it ought to be tile drained. It is not suitable for
terraces, because of the very firm shale near the surface.
The correct spacing and the depth needed for the tile
drains should be checked in the field.

If this soil is stripcropped and artificially drained, corn
or other row crops can be grown 2 years in 5. Meadow
crops should make up a larger part of the rotation, how-
ever, if tilth becomes poor. Where good management is
used, yields of corn are generally about average for the
county. In most places legumes do not need lime. Re-
sponse to fertilizer is moderate. (Capability unit I1Te-6)

Jacwin loam, 9 to 14 percent slopes (JaD).—This soil
generally has a black to very dark gray surface layer that
is 12 to 18 inches thick. In a few places, however, only 3
to 8 inches of the surface layer remains. Stones and
pebbles are in the subsoil, but the surface layer is free of
them in many places.

This soil is on high foot slopes, below Marlean and
other Jacwin soils. In a few places, it is upslope from
Rockton soils and Steep rock land. The individual areas
are rather small.

Included in mapped areas of this soil are a few patches,
mainly in the northern and eastern parts of the county,
in which a layer of silty material overlies the shale. Also
included are areas of soils that are underlain by shale at
a depth of 30 to 40 inches. Other inclusions consist of a
few small spots in which the shale is underlain by lime-
stone at a depth of 80 to 50 inches.

This Jacwin soil is susceptible to water erosion when it
is only sparsely covered by plants. Seepage from the soils
upslope make it wet.

This soil is suited both to hay and pasture. It is mainly
in permanent pasture, however, because the individual
areas are small and because the adjoining soils are better
suited to that use. If the areas are large enough, they
can be planted to a row crop when a pasture is renovated.
Also, corn or other row crops can be grown 1 year in 6 if
this soil is stripcropped.

If corn is grown, yields are below average, even if man-
agement is good. The pastures respond to applications of
nitrogen and phosphate. Legumes may benefit from ap-
plications of lime. (Capability unit IVe-5)

Kato Series

Somewhat poorly drained soils are in the Kato series.
These soils formed in 24 to 42 inches of loamy glacial
sediments that are underlain by loamy sand and sand.
The slopes range from 0 to 9 percent.

In Winneshiek County a moderately deep phase, a deep
phase, and a deep, clay shale substratum phase of these
soils are mapped. In the moderately deep phase, sandy
material is at a depth of 24 to 36 inches. In the deep soil
that lacks a clay shale substratum, sandy material is at a
depth of 36 to 42 inches. In the other deep Kato soil,
sandy material is also at a depth of 36 to 42 inches and
this material grades to clay shale below that depth.

In most places the Kato soils are on stream benches or
on high structural benches, but they are in broad upland
drainageways in a few places. The individual areas vary
in size.

Representative profile of a moderately deep Kato soil:

0 to 15 inches, black, friable loam,

15 to 27 inches, very dark grayish-brown, grayish-brown, and
olive, friable loam, grading to sandy loam; some yellowish-
brown mottles.

27 to 42 inches, yellowish-brown, brownish-yellow, light yel-
lowish-brown, light-gray, and gray, very friable and loose
loamy sand and sand.

The surface layer ranges from 12 to 20 inches in thick-
ness, and its texture is silt loam in some places. Depth to
sandy material ranges from 24 to 42 inches.

These soils vary in available moisture capacity. In the
deep Kato soils, the available moisture capacity is medi-
um to high, but it is medium in the moderately deep Kato
soil. Permeability is moderate in the loamy subsoil but
rapid in the sandy substratum. It is very slow in the
shale underlying the deep Kato soils that have a clay
shale substratum. Seepage water that drains to the Kato
soils that have a clay shale substratum causes a tempo-
rary perched water table because of the underlying shale.

The sloping areas are susceptible to erosion when the
surface is bare or is only sparsely covered by plants. Be-
cause the moderately deep Kato soil is slightly droughty,
rains must be timely for good yields on that soil. The
Kato soils that are underlain by clay shale should be tile
drained.

These soils are slightly acid to neutral. They are medi-
um in available nitrogen and low in available phosphorus
and potassium.

Kato loam, moderately deep, 0 to 4 percent slopes
(KaA).—This soil has the profile that is described for the
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series. Its surface layer is black and is 12 to 16 inches
thick. In places the soil material is moderately dark col-
ored to a depth of 24 inches. Loamy sand and sand are at
a depth of 24 to 36 inches.

This soil is on stream benches and in upland drainage-
ways. It is adjacent to Kato loam, deep, O to 4 percent
slopes, and to Waukegan soils. The individual areas are
small. Therefore, this soil is commonly managed with the
adjoining soils.

Included in mapped areas of this soil are a few areas of
soils that have a distinctly mottled and slightly grayer sub-
soil than typical. Also included are areas of soils that
have had 6 to 12 inches of light-colored material deposited
on their surface.

The root zone is limited, and crop yields vary according
to the timeliness of rains. Except where the water table is
high, this soil warms up quickly in spring, and it can be
worked soon after rains. During wet seasons, water satu-
rates the underlying sand. This wetness is seasonal, and
tile drainage is beneficial in some years in the early part of
the growing season. Because the intake of water is good
and this soil is nearly level, only a small amount of water
runs off.

If proper management is used, corn and other row crops
can be grown intensively on this soil. Yields of corn are
generally above average, but they vary, depending on the
timeliness of rains. Response to fertilizer is good.
(Capability unit IIs-1)

Kato loam, deep, 0 to 4 percent slopes (KdA).—The sur-
face layer of this soil is 16 to 20 inches thick. It is black
or very dark gray and is high in content of organic matter.
Loamy sand or sand is at a depth of 86 to 42 inches.

This soil is mainly on stream benches. A few tracts,
‘however, are in upland drainageways, adjacent to the mod-
erately dee¥ Kato soil and to Clyde, Floyd, and Wauke-
gan soils. In some places the areasare large enough to be
managed separately.

The underlying sandy substratum is saturated during
wet seasons, but it is dry in summer. Tile drains can make
farming more timely in spring. These drains function
well, and outlets can be obtained in most places.

This soil is suited to intensive use for corn and other row
crops. Yields of corn are generally above average if
proper management is used. Response to fertilizer is very
good. (Capability unit ITw-1)

Kato loam, deep, clay shale substratum, 1 to 5 per-
cent slopes (KsB).—This soil has a black or very dark gray
surface layer, and the dark color extends to a depth of
about 24 inches in places. In most places the surface layer
is between 16 and 20 inches thick. Loamy sand or sand is
at a depth of 36 to 42 inches. Beneath the sandy material
is silty clay shale.

This soil is on high structural benches, adjacent to Cala-
mine and Jacwin soils. It is-also in upland drainageways
and at the base of slopes, below Marlean and Rockton soils
and Steep rock land. The areas are small, and many of
them are managed with the adjoining soils. Included in
mapped areas of this soil are patches of a soil that has had
6 to 18 inches of light-colored material deposited on its
surface.

A moderately high water table makes this Kato soil wet,
and water seeps into the sandy layer above the shale.
Farming is often delayed in areas that are not tile drained.
Proper placement of the tile drains is important because
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of variations in the depth and thickness of the layer of
sand and of the underlying shale.

Corn and other row crops can be grown intensively on
this soil. Tile drains are needed, however, to help to im-
prove yields and to allow farming to be more timely.
Yields of corn are generally above average if good man-
agement is used. Response to fertilizer is good. (Capa-
bility unit TTw—4)

Kato loam, deep, clay shale substratum, 5 to 9 per-
cent slopes (KsC).—This soil generally has a black or
very dark gray surface layer that is 8 to 12 inches thick.
In some areas, however, the surface layer is only 3 to 8
inches thick. Depth to loamy sand or sand ranges from 36
to 42 inches. Below the sand is clay shale.

This soil is on convex slopes that are adjacent to struc-
tural benches. In places it is downslope from Rockton and
Marlean soils and Steep rock land. In many other places,
it is also downslope from less sloping Kato soils and ad-
jacent to Calamine and Jacwin soils. The individual areas
are rather small. Therefore, this soil is often managed
with the less sloping Kato soils that have a substratum of
clay shale. Included in mapped areas of this soil are a few
spots in which the shale contains several fragments of
limestone.

This soil is subject to erosion when it is only sparsely
covered by plants. Crops can be tilled on the contour or
grown in contour strips. During some parts of the year,
the water table is moderately high as a result of seepage,
but its height varies. If tile drains are installed, increased
yields are feasible and farming can be more timely. Cor-
rect placement of the tile drains is critical, however, be-
cause of variations in the thickness of the sand and in the
depth to clay shale.

Where this soil is tile drained.and stripcropped, corn
and other row crops can be grown 2 years in 5. If man-
agement is good, yields of corn are generally average or
above. Response to fertilizer is moderate to good. (Capa-
bility unit II1Te-6)

Kennebec Series

Moderately well drained soils that formed in friable,
silty alluvium are in the Kennebec series. The surface
layer of these soils is thick, and it is dark colored both
when moist and when dry. The dark color extends to
a depth of 3 feet or more. These soils do not contain
stones or pebbles. Their slopes range from 0 to 2 per-
cent.

The Kennebec soils are adjacent to Lawson soils on
first bottoms and low stream benches. In places they
are near the Rowley, Otter, and Huntsville soils. Be-
cause the areas of Kennebec soils in Winneshiek County
are intermingled with areas of Lawson soils, the Ken-
nebec soils are mapped and managed with those soils.

Representative profile:

0 to 26 inches, very dark brown, friable silt loam.
26 to 47 inches, black, friable silt loam.

In places the soil material below a depth of 30 inches
consists of very dark gray silt loam to light silty clay
loam. If loam material is present, it is generally below
40 inches.

These soils have a high available moisture capacity
and moderate permeability. In most places the water
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table is below a depth of 4 feet, but its height is variable.
The Kennebec soils are flooded during periods when a
large amount of rainfall is received.

These soils are suited to intensive use for row crops.
Their supply of available nitrogen is low, and their sup-
ply of available phosphorus and potassium is medium.
They are neutral to slightly acid; lime is generally not
needed.

Kenyon Series

In the Kenyon series are moderately well drained soils
that have a dark-colored surface layer. These soils
formed in 14 to 24 inches of loamy material over gla-
cial till. The loamy material is separated from the till
by a slight concentration of stones and pebbles. The
slopes range from 2 to 5 percent.

The Kenyon soils are on convex ridges and on side
slopes of uplands in the western part of the county.
They are adjacent to Ostrander soils and, in places, to
Bassett and Racine soils. Below them are Floyd and
Clyde soils. Many of the individual areas are large
enough to be managed separately.

Representative profile:

0 1to 12 inches, black and very dark grayish-brown, friable
oam.

12 to 55 inches, dark-brown to brown, dark yellowish-brown,
and yellowish-brown, friable loam; some stones and peb-
bles at a depth of 16 inches and below; a few grayish-
brown coatings and mottles in the lower part.

55 to 65 inches, mottled yellowish-brown and gray, friable
loam that contains some pebbles.

Where these soils are slightly eroded, the color of the
surface layer ranges from black to very dark grayish
brown. In many places these soils are free of stones to
a depth of 14 to 24 inches, but most areas contain a few
pebbles. Stones and pebbles are noticeable below the
loamy material.

These soils are easily eroded by runoff when they are
only sparsely covered by plants. They have a seasonal
perched water table, and they dry out slowly in spring.
The available moisture capacity 1s high, and permeabil-
ity is moderate to moderately slow. A system of random
tile drains has been installed in some areas.

These soils are suited to row crops. They are acid,
however, and are low in available nitrogen, phosphorus,
and potassium. Crops grown on them respond to appli-
cations of lime.

Kenyon loam, 2 to 5 percent slopes (KyB).—This is the
only Kenyon soil mapped in the county. Its surface layer
1s black or very dark brown, but the color grades to very
dark grayish brown with increasing depth. A few stones
or pebbles are below a depth of 14 to 24 inches.

This soil is on convex ridges and side slopes, adjacent to
Ostrander soils and upslope from Floyd and Clyde soils.
In places it is at the base of steeper slopes occupied by
Ostrander, Bassett, Racine, and Atkinson soils.

Runoff causes erosion when this soil is protected by only
a sparse cover of plants. Therefore, tillage ought to be
on the contour, or this soil should be terraced if a row
crop is grown. Corn and other row crops can be grown
intensively where this soil is terraced, but the channels of
the terraces contain stones and pebbles. Manure or crop
residue is needed in the channels to improve the tilth and

the intake of water. This soil dries out more slowly than
the adjacent Ostrander soils, but wetness is normally a
seasonal problem.

Yields of corn are generally above average if good man-
agement is used. Response to lime and fertilizer is good.
(Capability unit Ile-1)

Lamont Series

In the Lamont series are well-drained to excessively
drained soils that have a light-colored surface layer low
in content of organic matter. These soils formed in 24
to 48 inches of sandy and loamy material that is free
of gravel. In many places sand or loamy sand is below
a depth of 48 inches. The slopes range from 1 to 14
percent.

The Lamont soils are on convex ridges and on side
slopes of uplands in the western part of the county.
They are also on stream benches in the valleys of the
major rivers. The Lamont soils are adjacent to Dickin-
son soils and to the till subsoil variant of the Lamont
series. In many places they occur as islands within larger
areas of Coggon, Renova, and other medium-textured
soils. The individual areas of Lamont soils are gener-
ally small, but they vary in size.

Representative profile:

0 to 7 inches, dark grayish-brown and very dark grayish-
brown, very friable sandy loam.

7 to 12 inches, dark grayish-brown, very friable sandy loam.

12 to 47 inches, brown to dark-brown and dark yellowish-
brown, friable sandy loam and loam.

47 to 54 inches, yellowish-brown, loose sand that contains
some fine gravel. )

In areas that have not been cultivated, the surface
layer is 2 to 4 inches thick and is very dark gray or very
dark grayish brown. In those areas there 1s a distinct,
light-colored subsurface layer. Where this soil has been
cultivated, part of the subsurface layer is included in
the plow layer. The surface layer in cultivated areas
is dark grayish brown when moist, but it is much lighter
colored when dry.

These soils have low available moisture capacity and
rapid permeability. They take in water well, but the
root growth of many plants is limited by the sandy sub-
stratum.

The sloping Lamont soils are subject to erosion by
water. All of the Lamont soils are also subject to ero-
sion by wind when the surface is bare. These soils are
eagily tilled. They warm up quickly in spring and can
be tilled soon after rains.

If these soils are properly managed, they can be used
for row crops. They are medium acid, however, and are
very low in available nitrogen, phosphorus, and potas-
sium.

Lamont sandy loam, 1 to 5 percent slopes (LaB).—The
surface layer of this soil is generally dark grayish brown
when moisgt. It is very dark grayish brown in some places,
but even in those areas, it 1s lighter colored when dry.:
The surface layer is low in content of organic matter. Its
texture is silt loam or loamy sand in a few spots. No stones
or pebbles are on the surface. :

This soil is on stream benches adjacent to areas of Dick-
inson and other Lamont soils. It is also on ridges and side
slopes adjacent to sandy Chelsea soils and to medium-tex-
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tured soils, such as the Coggon and Renova. The individ-
ual areas are generally less than 12 acres in size. There-
fore, this soil is often managed with the adjoining soils.

This soil is subject to erosion by wind or water when it
is only sparsely covered by plants. Therefore, crop residue
ought to be left on the surface. Where row crops are
grown, tillage ought to be on the contour or this soil should
be terraced or stripcropped. Corn and other row crops
can be grown intensively where terracing or stripcropping
is practiced. The yields are related mainly however, to
the timeliness of rains. Yields of corn are generally about
average for the county if good management isused. ~Other
crops also are likely to make only average yields because
the sandy or gravelly substratum is dry during part of
the growing season.

Lime and fertilizer are needed where a seeding of leg-
umes is to be established. Response to fertilizer is moder-
ate if rainfall is timely. (Capability unit I1Te-7)

Lamont sandy loam, 5 to 9 percent slopes (laC).—
Where this soil is cultivated, its surface layer is generally
3 to 7 inches thick and is dark grayish brown when moist.
The surface layer is much lighter colored when dry. Near
drainageways that cut into sidehills, the surface layer is
slightly darker than in other places. In a few areas that
are in permanent pasture or trees, the surface layer is very
dark gray or very grayish brown and is 2 to 4 inches thick.
In those places this soil contains a distinct, light-colored
subsurface layer that is 4 to 6 inches thick. The texture of
the surface layer is silt loam or loamy sand in a few minor
spots. The surface is free of stones or pebbles.

This Lamont soil is on ridges and side slopes, adjacent
to other Lamont soils. In many places it is adjacent to
Cyggon, Renova, and other medium-textured soils. Most

.of the individual areas are small.

The intake of water is good, but some runoff occurs
when the surface layer is bare. This soil is also subject
to wind erosion. Consequently, crop residue ought to be
left on the surface. The substratum is usually dry; there-
fore, crop yields depend on the timeliness of rains.

If row crops are grown, tillage ought to be on the con-
tour or this soil should be stripcropped or terraced. Where
this soil is stripcropped or terraced, corn and other row
crops can be grown 2 years in 4. Many of the areas are
not suitable for terraces, however, because of the infertile
sand near the surface.

Yields of corn are generally below average on this soil,
even when management is good. Nevertheless, if rains are
timely, yields may be greatly increased. Response to fer-
tilizer is moderate to poor, depending on the supply of
moisture. Both lime and fertilizer are needed for legumes.

(Capability unit I1Te-T7)

Lamont sandy loam, 9 to 14 percent slopes (LaD).—The
surface layer of this soil is generally dark grayish brown
when moist, and it is 3 to 7 inches thick. 'When dry, the
surface layer 1s much lighter colored. It isslightly darker
where this soil occurs at the base of slopes or near drain-
ageways that cut into sidehills. No stones or pebbles are
on the surface. In many places loamy sand or sand is at
a depth of 24 to 30 inches.

This soil is on convex side slopes below less sloping
Lamont soils. Ina few places, it is adjacent to sandy Chel-
sea soils and to medium-textured soils, such as the Orwood
and Fayette. Most of the individual areas are small.
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Included in the mapped areas of this soil are a few small
eroded areas in which the surface layer consists of dark-
brown to brown loam. Also included are a few patches in
which the texture is loamy sand, sand, or silt loam at a
depth of 20 to 40 inches.

The intake of water is good, but this soil is susceptible to
water erosion when the surface isbare. Crop residue ought
to be left on the surface, so that this soil will not also be
eroded by wind. This soil is easily tilled and can be
worked soon after rains. The sandy substratum is usually
dry, however, during the growing season. The growth of
some crops is limited by this dry layer.

Because field crops make only low yields on this soil,
the areas are better used for hay and pasture. Corn and
other row crops can be grown 1 year in 5, however, if this
soil is terraced or stripcropped. Yields are below average
for this county. Many areas are not suitable for terraces,
because of the infertile sand in the substratum. Grain
sorghum is occasionally substituted for corn in the rota-
tion. Lime and fertilizer are needed to establish a stand
of hay or pasture, but the areas used for hay or pasture are
often not plowed unless the stand is poor. Response to
fertilizer is poor because of the low available moisture
capacity of this soil. (Capability unit IVe—4)

Lamont Series, Till Subsoil Variants

The Lamont, till subsoil variants, in this county are
represented by well-drained soils of the uplands that
formed in 15 to 86 inches of sandy loam over glacial
till. The surface layer is dark colored when moist but
light colored when dry. The slopes range from 2 to 9
percent.

These soils are on convex ridges and side slopes. In
many places they are downslope from Lamont soils. The
individual areas are small.

Representative profile:

0 to 7 inches, very dark gray, very friable sandy loam.

7 to 12 inches, dark grayish-brown, very friable sandy loam.

12 to 25 inches, brown to dark-brown and dark yellowish-
brown, friable sandy loam and loam to sandy loam.

25 to 54 inches, brown, yellowish-brown, and strong-brown
loam that contains some pebbles and has some light brown-
ish-gray coatings on the surfaces of .the peds. This layer
is underlain by light brownish-gray and strong-brown light
clay loam.

The color of the surface layer is generally between a
very dark gray and a very dark brown, and the thickness
of that layer ranges from 4 to 8 inches. In small areas,
however, the surface layer is darker colored and thicker.
Most areas of this soil contain a light-colored subsurface
layer, but the former subsurface layer is part of the plow
layer in some. places.

The available moisture capacity is medium. Permea-
bility is moderately rapid in the sandy loam and moder-
ate in the loam glacial till.

The Lamont, till subsoil variants, are medium acid to,
strongly acid, and lime is needed for crops to grow well.
These soils are low in available nitrogen, phosphorus, and
potassium. o

Lamont sandy loam, till subseil variant, 2 to 9 per-
cent slopes (LdB).—The profile of this soil is the one de-
scribed in the preceding paragraphs. The surface layer
is generally very dark gray to very dark brown when
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moist and light colored when dry, but it is darker colored
and thicker in a few small areas. The surface layer
ranges from 4 to 8 inches in thickness. It is low in content
of organic matter. )

This soil is on narrow ridges and on convex side slopes,
in many places below and adjacent to areas of other La-
mont soils. In many places it is above Backbone soils.
It is above Racine and Bassett soils or adjacent to Kenyon
and Dickinson soils in other places.

Even though this soil takes in water well, it is subject
to both wind and water erosion when the surface is bare
or is only sparsely covered by plants. It is easily tilled.
If row crops are grown, this soil can be tilled on the con-
tour or terraced and crop residue can be left on the sur-
face. This soil warms up quickly in spring and can be
worked soon after rains. Near the place where the sandy
loam is underlain by glacial till, this soil on side slopes is
seepy in spring and after periods of heavy rainfall.

If tillage is on the contour, corn and other row crops
can be grown 3 years in 4. Yields of corn are generally
average or above if management is good, but the yields
depend on the timeliness of rains.

Lime and fertilizer are needed if a stand of legumes is
to be established. Response to fertilizer is moderate.
(Capability unit ITe-6)

Lawson Series

In the Lawson series are somewhat poorly drained soils
that formed in silty alluvium. The surface layer of these
soils is dark colored, and it does not contain stones or
pebbles. The slopes range from 0 to 5 percent.

The Lawson soils are on first bottoms and at the base
of the upland slopes that grade to bottom lands or low
benches. They are adjacent to areas of Rowley, Kenne-
bec, Huntsville, and Dorchester soils. Some of the areas
are large enough to be managed separately.

Representative profile: '

0 to 29 inches, black, friable silt loam.

29 to 50 inches, dark grayish-brown, very dark grayish-
brown, and light olive-brown, friable silt loam.

The surface layer ranges from 20 to 86 inches in thick-
ness.

These soils have high or very high available moisture
capacity and are moderately permeable. In places they
receive some overflow. The water table is normally mod-
erately high, but its height is variable. Therefore, these
soils are slightly wet. Field operations can be more
timely if the soils are tile drained and protected from
overflow.

These soils are suited to row crops. When the surface
is bare, however, the sloping areas are easily eroded by
runoff from the soils upslope.

Lime is not needed, because these soils are slightly acid
to moderately alkaline. The soils are medium in avail-
able nitrogen and potassium and low in available phos-
phorus.

Lawson and Kennebec silt loams, 0 to 2 percent
slopes (kA).—In this undifferentiated unit, the soils have
a black surface layer that is high in content of organic
matter. The surface layer is 30 to 36 inches thick, but
the dark color extends to a depth of 40 inches or more in
the Kennebec soil. In a few places, as much as 6 inches

of light-colored material has been deposited on the surface.
Also, in a few areas of these soils, the surface layer is dark
grayish brown and the subsoil is grayer than typical.

The soils of this unit are on bottom lands and low
benches. Where they are near a drainageway or near the
channel of a stream, they are in the same general areas
as the Dorchester soils. These soils are adjacent to Row-
ley, Huntsville, and Otter soils. The individual areas are
small. Therefore, these soils are generally farmed with
the adjacent soils.

The Lawson soil of this unit is slightly wet. Tile drain-
age makes field operations more timely, and outlets for the
drains are not difficult to establish. K few areas need pro-
tection from overflow.

If the soils of this unit are properly managed, corn and
other row crops can be grown intensively. Meadow needs
to be included in the rotation, however, if tilth becomes
poor. Yields are generally above average if good man-
agement is used. Response to fertilizer is good. (Capa-
bility unit I-2)

Lawson silt loam, 2 to 5 percent slopes {LmB).—The sur-
face layer of this soil is 20 to 24 inches thick and is gen-
erally black or very dark gray. In most places moderately
dark colors extend below the surface layer to a depth of
about 80 inches. In a few places, as much as 6 inches of
light-colored material has been deposited on the surface.
A%so, in some areas the surface layer is very dark grayish
brown and the subsoil is somewhat grayer than typical.

This soil is at the base of upland slopes that grade to
areas of bottom lands and low benches. It is downslope
from Nordness soils and Steep rock land and adjacent to
Rowley, Huntsville, and Kennebec soils. The individual
areas vary in size, but some are large enough to be man-
aged separately. Included in mapped areas of these soils
are a few patches in which the slopes are slightly steeper
than 5 percent.

Runoff from the soils upslope erodes this soil or deposits
soil material on the surface. Tile drainage is needed in
places, so that field operations can be more timely. If
this soil is tile drained and tilled on the contour, it can
be used for corn and other row crops 8 years in 4. The
small areas are managed with the adjacent soils.

Yields of corn grown on this soil are generally above
average if management is good. Meadow, rather than a
catch crop of oats, can be included in the rotation if tilth
becomes poor. Lime is normally not needed. Response
to fertilizer is good. (Capability unit ITe-2)

Loamy Colluvial Land

This miscellaneous land type consists of well-drained
loamy material that is more than 40 inches thick. The
soil material near the surface is dark colored or moder-
ately dark colored, and the same coloring extends to var-
ious depths. The slopes range from 9 to 24 percent.

Areas of this miscellaneous land type are on high foot
slopes. They are mainly in the eastern part of the county,
at the base of areas of Steep rock land or of steep Nord-
ness soils. Some areas, however, are in the western part
of the county.

In most places a distinet soil profile is lacking, but
there is a profile similar to those of the Orwood, Hunts-
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ville, Dickinson, and Backbone soils in some places. Pro-
files of these soils can be found under their respective
series.

Permeability is moderate, and the available moisture
capacity is high. Where this land type receives runoff
from soils upslope, soil material is usually deposited on
the surface. The intake of water is good.

This land is suited to pasture, trees, and wildlife habi-
tats. The less sloping areas can be used infrequently for
row crops, but this land generally occurs with areas of
soils that are not used for crops.

In most of the acreage, lime is not needed to establish a
stand of legumes. This land is low in available nitrogen
and phosphorus and medium in available potassium.

Loamy colluvial land, 9 to 18 percent slopes (InE).—
Near the surface this miscellaneous land type consists of
dark to moderately dark colored material that varies in
thickness. It does not have stones or pebbles on the
surface.

This land type is on high foot slopes, below and parallel
to areas of Steep rock land and the Nordness soils. Tt
lies upslope from soils of the bottom lands and stream
benches. Included in mapped areas of this land type are
a few spots occupied by a soil that has a surface layer of
sandy loam and a subsoil of loamy sand.

This land type receives runoff and deposition from the
soils upslope, and gullies form where water concentrates.
A few gullies that have already formed need to be shaped
and seeded.

Generally, this land type occurs with soils that are not

used for crops. It should be stripcropped if row crops
are grown. A diversion terrace, constructed at the base
of areas of this land, will protect the soils downslope.
" This land is suited to permanent pasture, and much of
the acreage is used for that purpose. The land can be
used for corn and other row crops 1 year in 6 if stripcrop-
ping is practical. As a rule, however, a row crop is not
grown until the pastures need renovation. If corn is in-
cluded in the rotation, the yields are generally only aver-
age, even if management is good. Manure and commercial
fertilizer are needed to establish a stand of legumes. Lime
isnormally not needed. Response to fertilizer is moderate.
(Capability unit IVe-1)

Loamy colluvial land, 18 to 24 percent slopes (lnF).—
The soil material near the surface of this land type is dark
colored and has a texture of loam. No stones or pebbles
are on the surface.

This land type is on high foot slopes below areas of
Steep rock land and Nordness soils. It is upslope from
soils of bottom lands and stream benches. Included in
mapped areas of this land type are areas of a soil that is
silty and that has a thick, dark-colored surface layer.

This land type receives deposition from higher lying
soils, and where water concentrates, gullies form. Farm
equipment cannot be used safely on some of the areas,
and access to some areas is difficult. The land is suitable
for permanent pasture, trees, and wildlife habitats, Graz-
ing needs to be controlled in the pastured areas, however,
so that the cover of plants will not be lost. Diversion
terraces are needed in places to protect the soils downslope.
The areas that are good for timber ought to be managed
as woodland. (Capability unit VIe-3)
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Loamy Terrace Escarpments

Loamy terrace escarpments, 16 to 30 percent slopes
{LoF) consists of well-drained loamy material that is ex-
tremely variable in color. The texture is generally loam
to a depth of 20 inches or more, but thin layers of coarser
textured material occur in places. Loamy sand or sand
is below a depth of 20 inches in most places.

This land type forms a border along some stream
benches, below areas of Waukegan, Camden, Sattre, Fes-
tina, and other silty and loamy soils on benches. In many
places it is upslope from soils of the bottom lands.

Geologic erosion has truncated areas of this land type
so that a particular soil profile is hard to identify. The
land is extremely susceptible to further erosion when the
surface is bare or is protected by only a sparse cover of
plants. Some gullies occur on hillsides. The soil mate-
rial near the surface ranges from dark to light in color,
depending on the amount of recent erosion that has taken
place.

The land is suitable for permanent pasture, trees, or
wildlife habitats, but many of the areas are better used as
woodland or for wildlife habitats than for pasture.
Grazing needs to be controlled in the pastured areas, so
that the cover of plants will not be lost. In most places
farm machinery cannot be operated safely. Diversion ter-
races placed at the base of some of the areas will pro-
tect the soils downslope from runoff and silting. Trees
and shrubs should be planted in the gullied areas.

This land type is very low in available nitrogen, phos-
phorus and potassium. The need for lime varies. Apply-
ing lime and fertilizer is often not justified, because farm
machinery generally cannot be operated safely. (Capa-
bility unit VIe-3)

Marlean Series

In the Marlean series are well-drained to excessively
drained soils that formed in 5 to 15 inches of loamy
glacial material over fragmented limestone. Some soil
material lies between the fragments of limestone and ex-
tends to a depth of 48 inches or more.. The slopes range
from 2 to 24 percent.

These soils are on convex ridges and side slopes on up-
lands in the western part of the county. Where they
occur on side slopes, they are between outcrops of lime-
stone and areas of Steep rock land. On the ridges, they
are above Atkinson and Waucoma soils in many places
and above areas of the deep Kato soils that have a sub-
stratum of clay shale. The individual areas vary in size.

Representative profile:

0 to 9 inches, very dark brown, friable loam.

9 to 12 inches, very dark grayish-brown, dark-brown, and
brown, friable loam.

12 to 48 inches, very dark grayish-brown, dark-brown, brown,
and dusky-red, friable, loamy material between fragments
of shaly limestone.

The surface layer ranges from 3 to 12 inches in thick-
ness. In areas that have not been cultivated, the color
of the surface layer ranges from very dark brown to
black, but the surface layer is only moderately dark col-
ored in cultivated areas. Fragments of limestone are on
the surface in some places.
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These soils have very low available moisture capacity
and are moderately permeable. Subsoil moisture is often
lost through leaching. The root zone is generally thin,
but it varies in thickness. Roots can extend into the soil
material, however, between the fragments of limestone.

The Marlean soils are subject to erosion, but the frag-
ments of shaly limestone on the surface protect them to
some extent. Because these soils are shallow over lime-
stone and are subject to erosion, they are more suitable
for pastures, trees, and wildlife habitats than for row
crops. The less sloping areas can be used for row crops,
however, if these soils are properly managed.

These soils are low in nitrogen and are very low in
phosphorus and potassium. Lime is not needed.

Marlean loam, 2 to 5 percent slopes (MaB).—This soil
has a black to very dark brown surface layer that is 8 to
12 inches thick. It has fragments of limestone on the
surface. Fragmented limestone isat a depth ranging from
5 to 15 inches, but it is between 10 and 15 inches in most
places.

This soil is on ridges above areas of more sloping
Marlean soils. On the wider ridges, it is nearly level in
places. Included in mapped areas of this soil are a few
spots in which the surface layer is very dark grayish
brown and is only 3 to 6 inches thick.

The intake of water is generally good, but some runoff
takes place because of the gentle slopes. The amount of
moisture in the subsoil is not adequate for most row crops,
but this soil is suited to hay and pasture. Hayfields or
pastures are generally not renovated unless the stand be-
comes poor. If stripcropping is practical, however, corn
or other crops can be grown 2 years in 5.

Yields of corn grown on this soil are generally below
average, even if good management is used. The yields
are directly related to the timeliness of rains. Pasture
seedings respond to applications of fertilizer, especially
to applications of phosphate. (Capability unit IVs-3)

Marlean loam, 5 to 9 percent slopes (MaC).—Most areas
of this soil are not cultivated, and in those areas the sur-
face layer is very dark brown or very dark gray and is 6
to 10 inches thick. In places the surface layer contains
fragments of limestone. Fragmented limestone is at a
depth ranging from 5 to 15 inches, but it is generally
between 10 and 15 inches.

This soil is on side slopes, both above and below other
Marlean soils. In places it is upslope from Waucoma,
Atkinson, and Jacwin soils and from the deep Kato soils
that have a substratum of clay shale.

Water erosion is a hazard when the surface of this soil
is bare or is only sparsely covered by plants. The coarse
fragments on the surface, however, help to control erosion
to some extent. Grazing ought to be controlled to prevent
losing a seeding in pastured areas.

" This soil is suited to hay or pasture. If the stand be-
comes poor in the pastures, corn or other row crops can be
grown when a pasture is renovated. Even when strip-
cropping is practiced, a row crop should be grown only 1
year in 6. Many areas of this soil are idle, even though
adjoining soils are cropped.

If corn is grown, yields are generally below average,
even though management is good. The yields depend on
the timeliness of rains and on the amount of moisture re-
ceived. Pasture seedings respond to applications of fertil-

izer, especially to applications of phosphate.
unit I1Vs-3)

Marlean loam, 5 to 9 percent slopes, moderately
eroded (MaC2).—The surface layer of this soil varies in
color and thickness, but it is very dark grayish brown and
is 3 to 6 inches thick in most places. In a few severely
eroded areas, however, the surface layer is dark brown.
Fragments of limestone are on the surface, and limestone
bedrock is generally at a depth of only 5 to 10 inches.

This Marlean soil is on side slopes adjacent to other
Marlean soils. In places it is upslope from Steep rock
land. Many of the areas are small and are managed with
the adjoining soils.

When the surface is bare, this soil is subject to further
water erosion. The large number of coarse fragments on
the surface, however, tend to curtail erosion to some extent.
Rain quickly saturates the thin layer of soil material, and
then runoff takes place. This soil does not store enough
water for crops to grow well.

Much of the acreage is cultivated, but this soil should
be used for hay and pasture instead of for corn or other
row crops. A row crop can be grown as often as 1 year
in 6, however, if stripcropping is practiced. The pastures
are usually not renovated until the stand becomes poor.
Many areas of this soil are idle. The small areas can be
used for wildlife habitats.

If corn is grown on this soil, yields are generally very
low, even if management is good. Grazing ought to be
controlled in the pastured areas. Fertilizer is needed to
establish pasture seedings. (Capability unit IVs-3)

Marlean loam, 9 to 14 percent slopes, moderately
eroded (MaD2).—The surface layer of this soil varies in
color and thickness because of differences in the amount of
erosion that has taken place. The color ranges from black
to very dark grayish brown, and the thickness ranges from
3 to 10 inches. Fragments of limestone are on the surface.
The loamy material ranges from 5 to 15 inches in thickness
over fragmented limestone, but it is only 5 to 10 inches
thick in most places.

This soil is generally on short side slopes in escarpment
areas, downslope from other Marlean soils. In places it is
either upslope or downslope from Steep rock land.

When this soil is only sparsely covered by plants, it is
subject to erosion. Therefore, where practical, grazing
ought to be controlled in the pastured areas. This soil is
suitable for use as permanent pasture, as woodland, and
for wildlife habitats. The pasture plants do not grow
much in summer, however, because of the small supply
of moisture in the subsoil.

The present cover of plants should not be destroyed
when a pasture is renovated. Adapted grasses can be used
for seeding. Also, although response to fertilizer is poor,
fertilizer should be applied. (Capability unit VIs-1)

Marlean loam, 9 to 14 percent slopes, severely eroded
{MaD3).—The surface layer of this soil is dark brown when
moist, and it is very low in content of organic matter. It
is lighter colored when dry. Fragments of limestone are
common. The loamy material is generally only 5 to 10
inches thick over fragmented limestone.

This soil is on short side slopes and escarpments, adja-
cent to less eroded Marlean soils. In places it is upslope
from Steep rock land. Many of the individual areas are
small. ’ .

(Capability
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In many places this soil is only sparsely covered by
plants, and as a result, it continues to erode. The coarse
fragments of limestone, however, curtail erosion to some
extent.

This soil is often left idle while the adjoining soils are
used for crops. It is suitable for permanent pasture, trees,
or wildlife habitats. The carrying capacity of the pas-
tures is low, and many areas of this soil are better suited
to trees or wildlife habitats than to pasture. The pastures
need protection from overgrazing. They should not be
grazed in midsummer, because the supply of subsoil
moisture is limited and the plants cannot make good
growth. Response to fertilizer is poor. (Capability unit
VIIs-1)

Marlean loam, 14 to 24 percent slopes, moderately
eroded (MaE2}.—This soil has a surface layer that is 3 to
8 inches thick and is very dark brown or very dark grayish
brown. On the surface it has pieces of limestone. The
loamy material is generally only 5 to 15 inches thick, and
it is underlain by fragmented limestone.

This soil is on short side slopes and escarpments, down-
slope from other Marlean soils. It is upslope from Steep
rock land. The individual areas vary in size, but some
of them are large. -

Erosion is a serious hazard when the surface of this
soil is bare or only sparsely covered by plants. The sur-
face needs to be protected by growing plants or by plant
residue at all times. The supply of moisture is too limited
for pasture plants to make good growth.

This soil is suited to permanent pastures, or it can be used
as woodland or for wildlife habitats. The carrying
capacity of the pastures is low, and use as woodland or
for wildlife habitats is probably better than for pastures.
Grazing should be controlled in the pastures. Response
to fertilizer is very poor. (Capability unit VIIs-1)

Marlean loam, 14 to 24 percent slopes, severely
eroded (MoE3)—The surface layer of this soil is dark
brown when moist and is lighter colored when dry. It
contains fragments of limestone. Only 5 to 10 inches of
loamy material overlies the substratum of fragmented
limestone.

This soil is on short side slopes and escarpments, up-
slope from Steep rock land. Adjacent to it are less sloping
or eroded Marlean soils.

The cover of plants is sparse in most places, and there is
a large amount of runoff. The small amount of moisture
in the subsoil limits the growth of plants.

This soil can be used as woodland or for wildlife habitats.
It is also suitable for limited grazing of permanent
pasture. Operating farm machinery is difficult, and the
pastures are rarely renovated. Many areas are idle or
are not renovated with the adjoining areas. Control of
grazing is necessary. (Capability unit VIIs-1)

Nasset Series

In the Nasset series are well-drained soils that formed
in 30 to 50 inches of loess on the uplands. Below the loess
is limestone bedrock or a thin layer of material weathered
from bedrock over limestone. These soils have a moder-
ately dark colored surface layer. A distinet subsurface
layer underlies the surface layer and is mixed with the
plow layer in some places. The subsurface layer is light-
er colored than the surface layer. In cultivated areas
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the surface layer is light colored when dry. The slopes
range from 5 to 18 percent.

The Nasset soils are on side slopes, generally downslope
from Downs soils and upslope from Frankville soils. The
individual areas are small.

Representative profile:

0 to 8 inches, very dark gray, friable silt loam.

8 to 15 inches, very dark grayish-brown and dark grayish-
brown, friable silt loam,

15 to 87 inches, yellowish-brown, dark yellowish-brown, and
dark-brown to brown, friable or friable to firm silt loam
and light silty clay loam.

37 to 42 inches, yellowish-brown and reddish-yellow, very
firm clay underlain by hard limestone bedrock.

In areas that are not cultivated, the surface layer is
very dark brown or very dark gray and ranges from 4 to
8 inches in thickness. In cultivated or eroded areas, the
surface layer is very dark grayish brown when moist and
has a somewhat lighter color when dry.

These soils have medium available moisture capacity
and are moderately permeable. They have a somewhat
limited root zone for a few crops. Krosion is a serious
hazard. Loss of additional soil material will limit the
future use of these soils.

These soils are easily tilled and can be used for row
crops. The steeper areas are more suitable for hay or
pasture.

The Nasset soils are medium acid to strongly acid, and
crops grown on them need lime. These soils are low in
available nitrogen and phosphorus and low to medium in
available potassium.

Nasset silt loam, 5 to 9 percent slopes, moderately
eroded (NaC2).—In a large part of the acreage, this soil
is cultivated. The surface layer in the cultivated areas
includes part of the subsurface layer; it is very dark gray
or very dark grayish brown when moist and has a some-
what lighter color when dry. The surface layer is low in
content of organic matter. In the few areas in woods or
permanent pasture, the surface layer is dark colored, is 4 to
8 inches thick, and is underlain by a distinct, light-colored
subsurface layer. No stones or pebbles are on the surface
or in the subsoil. Limestone bedrock is at a depth of
about 40 inches in most places, but the depth ranges from
30 to 50 inches. ’

This Nasset soil is on narrow convex ridges or side slopes,
downslope from Downs soils and upslope from Frankville
and more sloping Nasset soils. Many of the individual
areas are small and narrow. Therefore, this soil is
generally managed with the adjacent soils. Included
with mapped areas of this soil on ridges are areas in which
the slopes are less than 5 percent. ’

This Nasset soil is easily eroded by runoff. Therefore,
tillage needs to be on the contour or this soil should be
terraced or stripcropped. Because of the limestone near
the surface, terrace layouts ought to be planned so that
cuts and fills are held to a minimum.

Corn and other row crops can be grown 2 years in 4
if terracing or stripcropping is used and if crop residue
is left on the surface. Yields of corn are generg{)ly above
average if management is good, but lime is needed for
legumes. Response to fertilizer is good. (Capability
unit I1Te-2)

Nasset silt loam, 9 to 14 percent slopes, moderately
eroded (NaD2).—This soil has a very dark brown or very
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dark grayish-brown surface layer that is generally low in
content of organic matter. The subsurface layer is lighter
colored than the surface layer and is a part of the surface
layer in places. Neither the surface layer nor the subsoil
contains stones or pebbles. The underlying limestone is
at a depth ranging from 30 to 50 inches, but 1t is at a depth
of less than 40 inches in many places.

This soil is on convex side slopes, below Downs and
other Nasset soils. In many places it is upslope from
Frankville soils ar Steep rock land. The individual areas
are small, and most of the acreage is managed with the
adjacent soils.

Included in mapped areas of this soil are a few tracts
in which the surface layer is dark colored and is 8 to 16
inches thick. Also included are a few uneroded areas
in woods or permanent pasture. In those areas the surface
layer is also dark colored, and there is a distinct sub-
surface layer that is lighter colored than the surface layer.

When the surface is bare or is only sparsely covered by
plants, this Nasset soil is easily eroded by runoff. Crop
residue can be left on the surface to increase the intake of
water. Corn and other row crops can be grown 1 year
in 5 if this soil is terraced or stripcropped. Because of
the underlying limestone, terraces ought to be planned so
that cuts and fills are held to a minimum.

Even if this soil is well managed, yields of corn are
generally only average. Lime is needed if legumes are to
be established. Response to fertilizer is moderate to good.
(Capability unit I1Te—4)

Nasset silt loam, 14 to 18 percent slopes, moderately
eroded (NoE2).—The surface layer of this soil is very dark
grayish brown when moist, but it is lighter colored when
dry. In many places the former light-colored subsurface
layer is now a part of the surface layer. No stones or peb-
bles are on the surface or in the profile. The underlying
limestone is generally at a depth between 30 and 50 inches,
and it is at a depth of 36 inches in many places.

This Nasset soil is on convex side slopes, downslope from
other Nasset soils and upslope from Frankville soils and
Steep rock land. Most of the individual areas are small.
Therefore, this soil is often managed with the adjoining
soils.

Included in mapped areas of this soil are patches that
are wooded or in permanent pasture. In those places the
surface layer is darker colored than in the cultivated areas
and there is a distinct subsurface layer.

Runoff easily erodes this Nasset soil when the surface 1s
only sparsely covered by plants. Therefore, crop residue
ought to be left on the surface.

This soil is suited to hay or pasture. If it is strip-
cropped, however, it can be used for corn or other row
crops 1 year in 6, or a row crop can be grown when a
pasture needs to be renovated. Usually, the pastures
are not renovated until the stand becomes poor.

Even if this soil is well managed, yields are generally
below average. Pasture seedings respond to applications
of lime and phosphate fertilizer. (Capability unit
IVe-1)

Nordness Series

Well-drained soils of the uplands are in the Nordness
series. These soils formed in 5 to 15 inches of loamy ma-
terial. Beneath the loamy overburden is limestone bed-
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rock or a thin layer of silty clay loam or silty clay and
bedrock. Stones or pebbles are not common on the sur-
face, but pieces of limestone are typical. The slopes range
from 5 to 24 percent.

The Nordness soils are on narrow ridges and side
slopes. In many places they are below Dubuque and
Palsgrove soils and above Steep rock land and other
Nordness soils.

Representative profile:

0 to 2 inches, very dark gray and dark grayish-brown, friable
silt loam.

2 to 5 inches, dark grayish-brown friable silt loam .

5 to 9 inches, dark-brown to brown, friable silt loam.

9 to 12 inches, dark-brown, friable silty clay loam; under-
lain by limestone bedrock and some soil material.

In areas that are not eroded, the surface layer ranges
from very dark gray to very dark grayish brown in color
and from 2 to 38 inches in thickness. In those areas the
subsurface layer is light colored.

The fractured limestone near the surface limits the
amount of moisture that can be stored in these soils, and
it limits the development of roots. Therefore, the avail-
able moisture capacity is very low. Permeability is mod-
erate in the loamy material above the limestone, and it is
generally rapid in the fractured limestone.

The Nordness soils are subject to erosion when they are
only sparsely covered by plants. The less sloping areas
are suited to hay and pasture. The steeper areas are bet-
ter used as woodland or for wildlife habitats.

These soils are very low in available nitrogen and phos-
phorus and low in available potassium. Lime is gener-
ally not needed, although the soils are acid.

Nordness silt loam, 5 to 14 percent slopes {NoD).—
This soil has a thin surface layer that is generally very
dark gray or dark grayish brown. The surface layer is
low in content of organic matter. In a few areas that are
severely eroded, the surface layer is dark brown. Frag-
ments of limestone are on the surface in places. Limestone
is at a depth of about 5 inches in the severely eroded areas,
but it is normally at a depth of 5 to 15 inches.

This soil is on side slopes below Dubuque and other
Nordness soils and above Steep rock land in many places.
In places this soil occurs with Rockton and Marlean soils.
The individual areas are small, and this soil is commonly
managed with the adjacent soils.

Included in the mapped areas of this soil in the south-
western part of the county are areas of a soil that has a
dark-colored surface layer. The texture of the surface
layer in those areas is loam,

Water quickly runs off the surface of this Nordness soil.
Therefore, erosion is a hazard if the surface is bare.
Grazing needs to be controlled in the pastured areas, espe-
cially in midsummer when the cover of plants is poor.
Except in spring, the small amount of moisture in the soil
limits the growth of plants. This soil is suited to trees,
and a few areas are wooded. Some areas are idle and make
a satisfactory habitat for wildlife. Renovating pastures
is often difficult because of the limestone near the surface.
If a pasture is renovated, the present cover of plants
should not be completely destroyed. Pasture seedings
show some response to applications of phosphate.
(Capability unit VIs-1)

Nordness silt loam, 14 to 24 percent slopes (NoE).—In
moist areas that are not wooded, the surface layer of this
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soil ranges from very dark gray to brown in color, but it is
much lighter colored when dry. In wooded areas the sur-
face layer is very dark gray and is 2 to 3 inches thick.
Beneath the surface layer in wooded areas is a distinet,
light-colored subsurface layer. The surface layer is dark
grayish brown to brown in eroded areas that are pastured.
A few fragments of limestone are on the surface in places.
Limestone is at a depth that is generally between 5 and 15
inches, but it is at a depth of less than 10 inches in a large
part of the acreage. Limestone crops out on the surface in
a few small areas that are less than one-fourth of an acre
in size.

This Nordness soil is on side slopes and escarpments
below Frankville and less sloping Nordness soils. In
many places it is upslope from areas of Steep rock land.

Runoff is rapid on this soil, and it causes erosion when
the surface is bare. The growth of plants is limited
because of the low available moisture capacity. There-
fore, grazing ought to be controlled in the pastured areas,
especially in midsummer.

This soil can be used for permanent pasture, trees, or
wildlife habitats, but it is better used for trees or wildlife
habitats than for pasture. The wooded areas need proper
management.

On much of the acreage, farm machinery cannot be
operated safely. The use of fertilizer is generally not
worth while, because of the poor response and hazards
related to operating equipment. (Capability unit VIIs-1)

Oran Series

In the Oran series are soils of the uplands that are
somewhat poorly drained. These soils formed in 14 to
.24 inches of loamy material over loam glacial till. The
loamy material is separated from the glacial till by a
concentration of stones or pebbles. The slopes range
from 0 to 5 percent.

The Oran soils are in areas adjacent to drainageways
and on side slopes in the uplands in the western part of
the county. Adjacent to them are Bassett, Racine, Cog-
gon, and Renova soils. In many places they are upslope
from Floyd and Clyde soils.

Representative profile:

0 to 8 inches, very dark gray, friable loam.

8 to 14 inches, dark grayish-brown, friable loam.

14 to 42 inches, dark grayish-brown, grayish-brown, and
yellowish-brown, friable loam that grades to friable to
firm loam; contains some stones and pebbles and very
fine sand or coatings of silt.

42 to 50 inches, yellowish-brown, firm loam; contains some
stones and pebbles and common grayish-brown mottles.

In areas of Oran soils that are not eroded, the surface
layer ranges from black to very dark gray in color and
from 4 to 8 inches in thickness. Below the surface layer
.in those areas is a distinct, light-colored subsurface layer.
In areas where the surface layer was originally only 4
inches thick, the present plow layer is very dark grayish
brown in many places.

These soils have high or very high available moisture
capacity and moderately slow permeability. They are
slightly wet because of the moderately high, but fluctu-
ating, water table. Field operations can be more timely
where these soils are tile drained. Tile drainage is gen-
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erally needed if use of the soils for crops is to be profit-
able. These soils are easily tilled.

The Oran soils are suited to row crops. The sloping
areas are subject to erosion, however, when the surface
is bare or is only sparsely covered by plants.

These soils are acid; crops grown on them respond to
applications of lime. The soils are low in available
nitrogen, phosphorus, and potassium.

Oran loam, 0 to 2 percent slopes (OrA).—This soil has
a black or very dark gray surface layer that is 6 to 8 inches
thick. The surface layer is low to medium in content of
organic matter and is somewhat light colored when dry.
Stones and pebbles are absent from the surface but are in
the subsoil.

This soil is in moderately wide areas near drainageways.
In some places it is adjacent to sloping Oran, Racine, or
Bassett soils. Some of the individual areas are large
enough to be managed separately.

A moderately high water table makes this soil wet, and
no runoff takes place. If tile drainage is provided, farm-
ing can be more timely. Tile drainage is generally needed
if crops are to be grown profitably.

This soil is suited to intensive use for corn and other row
crops, and yields of corn are generally above average if
management is good. This soil is easily tilled, but the
surface layer puddles if it is worked when wet. Where
tilth is poor, meadow ought to be included in the rotation.

Lime is needed for crops to grow well on this soil.
Response to fertilizer is good. (Capability unit IIw-1)

Oran loam, 2 to 5 percent slopes (OrB).—The surface
layer of this soil is generally very dark gray when moist,
but the color is black to very dark grayish brown in places.
When the surface layer is dry, it i1s somewhat lighter
colored than when it is moist. The subsurface layer is
light colored. Part of it has been mixed with the plow
layer in some places. In many places near the base of
slopes or near drainageways in side valleys, the surface
layer is darker and thicker than typical. In most places
stones and pebbles are absent from the surface layer but
are in the subsoil.

This soil is on side slopes, downslope from Bassett,
Racine, Coggon, Renova, or less sloping Oran soils. It is
upslope from Clyde soils. ’

Some runoff occurs on this soil, but erosion is generally
not a serious hazard. Also, this soil is wet and tile drain-
age is needed so that field operations can be more timely.
Graded terraces improve the drainage in some places. If
this soil is terraced, it is suited to intensive use for corn and
other row crops. Near drainageways in side valleys,
however, tile drainage is needed to control the seepage.

Yields of corn grown on this soil are generally above
average if management is good. (Good response is
obtained from fertilizer, and the crops also respond to
applications of lime. (Capability unit ITe-3)

Orwood Series

In the Orwood series are well-drained soils of the
uplands. These soils formed in more than 40 inches of
windblown material that has a texture of loam or silt
loam. No stones or pebbles are on the surface or in the
subsoil. The slopes range from 2 to 30 percent.
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The Orwood soils are on convex ridges and on side
slopes in areas that border the Upper Iowa River and its
tributaries. In many places they are adjacent to Fay-
ette, Downs, and Lamont soils, Many of the areas are
large enough to be managed separately.

Representative profile:

0 to 8 inches, very dark grayish-brown, friable silt loam to
oam.

8 io 50 inches, dark-brown and dark yellowish-brown, friable
silt loam to loam.

50 to 60 inches, yellowish-brown, friable silt loam.

Because of differences in the amount of erosion, the
surface layer varies in color and thickness. In areas
that are not eroded, the surface layer ranges from very
dark brown to very dark gray in color and from 4 to 8
inches in thickness. Also in areas that are not eroded,
there is a distinct, light-colored subsurface layer. In
many of the areas that are eroded or that have been cul-
tivated, part of the subsurface layer has been mixed
with the plow layer. In many of those areas, the sur-
face layer directly overlies the subsoil and is very dark
grayish brown.

These soils have high available moisture capacity.
They are moderately permeable.

Erosion is a hazard on all of these soils. The less
sloping Orwood soils are suitable for row crops, and
the steeper areas are suitable for pasture or can be used
as woodland or for wildlife habitats. These soils are
easily tilled, although in many places the surface layer
is low in content of organic matter and is in poor tilth.
The surface layer of the eroded soils is likely to seal
during hard rains, and a crust forms when the soil dries.

Lime is needed because the Orwood soils are acid.
These soils are low in available nitrogen and phosphorus
and medium in available potassium.

Orwood silt loam, 2 to 5 percent slopes (OsB).—This
soil has a surface layer that is very dark brown or very
dark gray and is 4 to 8 inches thick. The surface Iayer
ranges from silt loam to loam in texture. Below it is a
distinct, light-colored subsurface layer.

This soil 1s on convex ridges. It is upslope from Downs,
Fayette, and other Orwood soils.

This soil can be managed separately from the adjoin-
ing soils, and much of the acreage is cultivated. Some
runoff occurs, however, because of the gentle slopes.
Therefore, tillage ought to be on the contour or terraces
should be constructed. Corn or other row crops can be
grown intensively if this soil is terraced.

This soil is easily tilled, and a seedbed is not difficult
to prepare. Crop residue ought to be left on the surface,
however, and manure should be applied. The crop resi-
due and manure reduce runoff and insure that a good in-
take of water will be maintained.

If management is good, yields of corn are generally
above average, but lime is needed for the optimum growth
of crops. Response to fertilizer is very good. (Capa-
bility unit ITe-1) :

Orwood silt loam, 5 to 9 percent slopes, moderately
eroded (OsC2).—Much of the acreage of this soil is culti-
vated, and the surface layer in the cultivated areas is very
dark grayish brown when moist and is somewhat lighter
colored when dry. The surface layer ranges from silt
loam to loam in texture. The former subsurface layer is
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now a part of the plow layer in many places. Near drain-
ageways that cut into sidehills, the surface layer is slightly
darker and thicker than in other places. Many areas of
this soil that are in pasture or wooded are not eroded.

This soil is on convex side slopes, in most places above
or below other Orwood soils. Downslope from it in some
places are Downs and Fayette soils.

Included in mapped areas of this soil are a few severely
eroded patches in which the dark-brown subsoil is exposed.
Also included are a few minor spots in which the texture
of the surface layer is sandy loam.

This Orwood soil is subject to further erosion when the
surface is bare or is only sparsely covered by plants. Crop
residue ought to be left on the surface. If row crops are
grown, tillage ought to be on the contour or this soil should
be terraced or stripcropped. Terraces can be constructed
with little or no difficulty, and the drainageways should be
shaped and reseeded.

During hard rains, the surface layer of this soil may
seal over, and a crust forms when the soil dries. Adding
manure and leaving crop residue on the surface improve
the intake of water.

Where this soil is terraced or stripcropped, corn or
other row crops can be grown 3 years in 5. Meadow
should be included in the rotation for an additional
year, however, if the tilth is poor. Yields of corn are
generally above average if management is good, but lime
1s needed for establishing meadow or pasture. Response
to fertilizer is good. (Capability unit I1Ie-1)

Orwood silt loam, 9 to 14 percent slopes, moderately
eroded (OsD2).—Cultivated crops are grown on a large
part of the acreage of this soil. In the cultivated areas,
the surface layer 1s very dark grayish brown and is under-
lain by a brown subsoil. In many of the cultivated areas,
the subsurface layer is absent or 1s part of the plow layer.
The texture of the surface layer is silt loam to loam in the
areas at the base of slopes or near drainageways that cut
into sidehills. In those areas the surface layer is slightly
darker and thicker than in other places.

This soil is on convex side slopes. In some places it is
below less sloping Orwood soils, and in others 1t occupies
an entire side slope. Near it on the adjoining side slopes
are Downs and Fayette soils and some areas of Lamont
soils. Included in the mapped areas of this soil are a few
small, severely eroded spots where the former subsoil of
brown silt loam to loam is exposed. These severely eroded
spots are indicated on the soil map by the symbol for se-
vere erosion.

Water quickly runs off this Orwood soil. The surface
sometimes seals during rains, and a crust forms when the
soil dries. Crop residue ought to be left on the surface,
and manure should be applied to increase the intake of
water. The bare areas are subject to erosion. Therefore,
where a row crop is grown, tillage ought to be on the con-
tour or terracing or stripcropping should be practiced.
The uniform slopes and the medium texture of the surface
layer are well suited to the construction of terraces. In
some places drainageways in the side valleys need to be
shaped and seeded.

Corn or other row crops can be grown 1 year in 4 if this
soil is terraced or stripcropped. Yields of corn are gen-
erally above average if management is good, but both lime
and fertilizer are needed for legumes. Response to fer-
tilizer is good. (Capability unit T11Te-3)
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Orwood silt loam, 14 to 18 percent slopes, moderately
eroded (OsE2).—This soil has a surface layer that is very
dark brown to very dark grayish brown when moist, but
the surface layer is somewhat light colored when dry. In
many places near drainageways in side valleys and at the
base of slopes, the surface layer is darker and thicker than
in other areas. The surface layer ranges from silt loam
to loam in texture and is low in content of organic matter.

This soil is on convex side slopes below other Orwood
soils. In places it is upslope from Frankville and Nord-
ness soils or from Steep rock land. Near it on the adja-
cent slopes are Downs and Fayette soils.

Included in mapped areas of this soil are a few patches
on the side slopes of benches where the surface layer is
darker colored or lighter colored than typical. In those
areas sand or gravel 1s at a depth of 24 inches or below.

Runoff is rapid, and this Orwood soil erodes when its
surface is bare or is only sparsely covered by plants. If
this soil is striperopped, corn or other row crops can be
grown 1 year in 6, or a row crop can be grown when a hay-
field or pasture is renovated. This soil is generally too
steep to be suitable for terraces, but diversion terraces con-
structed in some of the areas will protect the soils down-
slope. Some of the drainageways need to be shaped and
seeded.

Yields of corn are only average, even if this soil is well
managed. Seeded pastures respond to applications of
manure, lime, and commercial fertilizer. (Capability
unit I'Ve-1)

Orwood silt loam, 14 to 18 percent slopes, severely
eroded (OsE3).—In this soil, erosion has exposed the former
subsoil. As a result, the present surface layer in most
places is dark-brown silt loam to loam, but it 1s somewhat

-lighter colored when dry. Near drainageways that cut
into sidehills, however, the surface layer 1s darker colored
than in other areas. The surface layer is in poor tilth and
is very low in content of organic matter.

This soil is on convex side slopes where it is surrounded
in many places by areas of less eroded Orwood soils. Ina
few places, it is upslope from Dubuque and Nordness soils
or from Steep rock land. The individual areas vary in
size, but many of them are small.

Included in the mapped areas of this soil are a few small
patches on the side slopes of benches. In those areas sand
or gravel is at a depth of 24 inches or below.

The surface layer of this Orwood soil seals during rains,
and a crust forms as the soil dries. Tillage is usually not
difficult, but the seedbed is cloddy and hard after the soil
dries.

This soil is easily eroded when it is only sparsely
covered by plants. Oats can be used as a nurse crop when
a pasture is renovated, but manure should be added and
lime and fertilizer applied to newly seeded pastures.
Many of the small areas are more suitable for trees or for
wildlife habitats than for field crops. (Capability unit
Vie-1).

Orwood silt loam, 18 to 30 percent slopes, moderately
eroded (OsF2).—The surface layer of this soil ranges from
silt loam to loam in texture and from very dark brown to
dark brown in color. Many of the areas are in pasture or
wooded, and this soil is not eroded in those areas. In the
moderately eroded spots, the surface layer is somewhat
lighter colored than in thé uneroded areas and the
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boundary is abrupt between the surface layer and the
subsoil.

This soil is on convex side slopes below less sloping
Orwood soils. In some places it is upslope from Dubuque
and Nordness soils or from Steep rock land. Many of the
individual areas are small. Included in the mapped areas
of this soil are patches in which the subsoil is exposed at
the surface. These severely eroded spots are indicated on
the soil map by the symbol for severe erosion.

Runoff 1s very rapid on this steep soil, and it causes
further erosion when the surface is bare. A cover of
plants ought to be kept on the surface to increase the intake
of water and to reduce erosion.

This soil is suitable for permanent pasture, or it can be
used as woodland. Also, some small areas are excellent
for wildlife habitats. The brush should be removed, and
the waterways in side valleys ought to be shaped and
seeded. Also, grazing needs to be controlled in the pas-
tures. The few areas that are wooded need good manage-
ment. Manure ought to be added when a pasture is reno-
vated, and lime and commercial fertilizer should be ap-
plied. (Capability unit VIe-3)

Ossian Series

In the Ossian series are poorly drained soils that
formed in silty alluvium. These soils have a moderately
thick, dark-colored surface layer that is underlain by a
distinet, gray, mottled subsoil. The slopes range from 0
to 3 percent.

These soils are mainly on bottom lands, but a few
areas are in moderately wide drainageways in uplands
in the eastern part of the county. In many places these
so.i%s are adjacent to areas of Colo, Otter, and Rowley
soils.

Representative profile:

0 to 15 inches, black, friable siit loam.

15 to 42 inches, dark-gray, olive-gray, and light olive-gray,
fyll'f)%?ll:s and very friable silt loam; some yellowish-brown

42 to 50 inches, olive-gray and yellowish-brown, very friable
silt loam.

The surface layer ranges from black to very dark gray
in color and from 10 to 20 inches in thickness.

These soils have high or very high available moisture
capacity. They are moderately permeable but are occa-
sionally flooded and are very wet. The water table is
high because seepage is received from the soils upslope.
These soils are easily puddled if worked when wet.
They warm up slowly in spring, and as a result, field
operations are sometimes delayed.

Unless drainage has been improved, these soils are
suitable only for pasture. They can be used for row
crops if they are tile drained.

Lime is not needed, because these soils are only slightly

acid or are neutral. They are medium in available nitro-
gen and potassium and low in available phosphorus.
. Ossian silt loam (0 to 8 percent slopes) (Ot).—This is
the only Ossian soil mapped separately in this county. Its
surface layer is black or very dark gray and is 10 to 20
inches thick. No stones or pebbles are on the surface or
in the subsoil. ' '

This soil is on bottom lands and in drainageways in the
uplands. It is adjacent to Colo, Otter, and Rowley soils.
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Many of the individual areas are small and are managed
with the adjoining soils.

This soil 1s very wet. Tile drains should be placed where
they will intercept seepage water and lower the water
table. In some places, however, outlets for these drains
are difficult to establish.

Where this soil has been tile drained, it is suited to
intensive use for corn or other row crops. Yields of corn
are above average if management is good, and small grains
also yield well. Response to fertilizer is good. (Capa-
bility unit IIw-2)

Ostrander Series

‘Well-drained soils that have a distinet, dark-colored
surface layer and that are in the uplands are in the Os-
trander series. These soils formed in loamy glacial sedi-
ment over iriable, glacial till. A thin band of stones and
pebbles separates the sediment from the underlying till.
Stones and pebbles are common in the subsoil. The
slopes range from 0 to 9 percent.

These soils are on convex ridges and side slopes in the
western part of the county. In some places they are adja-
cent to Kenyon and Racine soils, and upslope from Floyd,
Clyde, and Atkinson soils. Many of the areas are small
and are farmed with the adjoining soils.

Representative profile:

0 to 18 inches, very dark brown and very dark grayish-brown,
friable loam.

18 to 55 inches, brown to dark-brown, dark yellowish-brown,
and yellowish-brown, friable loam that contains some
stones and pebbles at a depth of 22 inches and below.

55 inches, yellowish-brown, friable loam that contains some
pebbles.

The surface layer ranges from black to very dark
brown in color and from 8 to 15 inches in thickness. In
places these soils are moderately dark colored to a depth
of 20 inches. The thickness of the loamy overburden, or
sediment, varies considerably, but this material is about
20 inches thick in many places.

These soils have high available moisture capacity and
are moderately permeable. The sloping areas are easily
eroded, however, when the surface is bare or is only
sparsely covered by plants.

These soils are suited to row crops. They are easily
tilled, and most of the acreage is cultivated. The sur-
face layer is high in content of organic matter, is in good
tilth, and takes in water well.

These soils are medium acid, and crops grown on them
need lime. The soils are medium in available nitrogen
and low in available phosphorus and potassium.

Ostrander loam, 0 to 2 percent slopes (OuA).—This soil
has a black to very dark brown surface layer that is 12 to
15 inches thick. No stones are on the surface, but stones
and pebbles are in the subsoil. )

This soil is on slightly convex, moderately wide ridges
where it is bordered downslope by Kenyon and other
Ostrander soils. Adjacent to it in a few placesare areas of
Racine and Bassett soils.

The surface layer is friable and in good tilth. There-
fore, the intake of water is good. Little or no runoff
occurs, but water does not pond on the surface, and wetness
is not a problem.

Corn or other row crops can be grown intensively on
this soil. Because of the small size of the areas, however,
row crops should be grown less frequently than on the ad-
joining soils. ILime is needed for crops to make good
growth, but yields of corn are above average if manage-
ment is good. Response to fertilizer is very good. (Ca-
pability unit I-1)

Ostrander loam, 2 to 5 percent slopes (OuB).—The sur-
face layer of this soil is very dark brown and is 8 to 15
inches thick. The texture is generally loam, but in a few
places it is silt loam. The surface layer is high in content
of organic matter, is in good tilth, and in most places
is free of stones. A few stones and pebbles are in the
subsoil.

This soil is on convex ridges and on a few side slopes up-
slope from Kenyon, Floyd, Clyde, and Atkinson soils. In
places it is adjacent to areas of Racine and Bassett soils.

Some water runs off this soil. Therefore, erosion is a
hazard when the surface is bare. Tillage should be on the
contour or this soil ought to be terraced if a row crop is
grown. Where terraces are constructed, small stones and
pebbles are exposed in the channel of the terrace in many
places. Applying manure and commercial fertilizer in the
channel not only increases the supply of plant nutrients
but also increases the intake of water.

Where this soil is terraced, it is suited to intensive use
for corn or other row crops. Yields of corn are generally
above average if management is good. Good response is
obtained if lime and fertilizer are applied. (Capability
unit ITe-1)

Ostrander loam, 5 to 9 percent slopes (OuC).—This
soil has a very dark brown to very dark grayish-brown
surface layer that is generally 8 to 12 inches thick. In a
few small areas, however, the surface layer is only 8 to
6 inches thick. A few stones and pebbles are in the subsoil
and in a few places on the surface.

This soil is on narrow, convex ridges and on the side
slopes of ridges below areas of less sloping Ostrander
soils. It is above areas of Kenyon, Floyd, and Clyde soils,
and it is above areas of Atkinson and Rockton soils in
some places.

This soil is easily eroded by runoff. Therefore, tillage
ought to be on the contour, or this soil should be terraced
or stripcropped. Where this soil is terraced or strip-
cropped, corn or other row crops can be grown 3 years in
5. Where terraces are constructed, some stones and pebbles -
are exposed in the channels. In these channels manure
and commercial fertilizer should be applied. Some of the
drainageways that cut into sidehills may need to be shaped
and seeded.

Yields of corn grown on this soil are generally above
average if management is good, but legumes need lime for
optimum growth. Response to fertilizer is good. (Capa-
bility unit I1Te-1)

Otter Series

The soils of the Otter series are poorly drained and
are flooded occasionally. They formed in silty alluvium.
Their surface layer is dark colored, and the dark color
commonly extends to a depth of 3 feet.

The Otter soils occur with the Colo soils on wide bot-
tom lands and are mapped with those soils. On narrow
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bottom lands and in upland drainageways, they also
occur with Lawson and Ossian soils and are mapped with
those soils.

Representative profile:

0 to 37 inches, black, friable silt loam.,
37 to 58 inches, dark-gray and olive-gray to light olive-gray,
friable silt loam mottled with yellowish brown.

The Otter soils have high available moisture capacity
and moderate permeability. The water table is high, but
the height is variable.

These soils are suited to extensive use for row crops,
and tile drains work well in them. The supply of avail-
able nitrogen and potassium is medium, but the supply of
available phosphorus is low. These soils are slightly acid
to neutral, and they generally do not need lime.

Otter-Lawson-Ossian complex, 1 to 4 percent slopes
(OvB).—In this soil complex are dark-colored, somewhat
poorly drained and poorly drained soils in areas too nar-
row for the soils to be mapped separately. These soils
formed in silty alluvium. Their surface layer is black to
very dark gray, and it is high in content of organic
matter. No stones or pebbles are on the surface. The
profile of the Otter soil is like the profile described for
the Otter series. Profiles that are typical of the Ossian
and Lawson soils are described under the Ossian and
Lawson series.

These soils are on narrow bottom lands and in upland
drainageways in the eastern part of the county. On
bottom lands they are adjacent to Huntsville and other
Otter soils, and in upland drainageways they are down-
slope from Downs and Fayette soils.

The soils of this complex are moderately permeable
and have high or very high available moisture capacity.
*Their surface layer puddles if it is worked when wet.
Runoff is received from the soils upslope that formed in
loess, and these soils also receive seepage water from the
adjolning soils. As a result, the height of the water
table varies. These soils are often too wet in spring or
after rains to be crossed with farm equipment unless they
are tile drained. Tile drains work well, however, and an
outlet can be established in most places. The drainage-
ways in a few areas can be shaped and reseeded.

Corn or other row crops can be grown intensively where
these soils are tile drained. Some small areas are cropped
with the adjoining soils. If tilth is poor, meadow should
be included in the rotation.

Yields of corn grown on these soils are generally above
average if management is good. Response to fertilizer
is good where drainage has been improved.

These soils are neutral or slightly acid. They are medi-
um in available nitrogen and Iow 1in available phosphorus
and potassium. (Capability unit IIw-2)

Otter-Ossian complex (0 to 2 percent slopes) (Ow}.—
The soils of this complex are poorly drained, and they
formed in silty alluvium. Both of the soils have a black
surface layer, but the black color extends to a greater
depth in the Otter than in the Ossian soil. The profile
of the Otter soil is like the one described for the Otter
series. A profile that is typical for the Ossian soil is
described under the Ossian series.

These soils are on bottom lands and in upland drainage-
ways. They are subject to flooding, but the floodwaters
remain for only short periods. A thin layer of lighter
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colored sediments has been deposited on the surface in
some places.

These soils have a seasonal high water table. Tile
drainage is needed if crops are to grow satisfactorily.
Where drainage is provided, corn or other row crops can
be grown intensively and yields of corn are above average
if management is good. Iime is not needed in most places,
lI)ilt response to fertilizer is good. (Capability unit

w—2)

'Otter and Ossian silt loams, overwashed (0 to 3 per-
cent slopes) (Ox).—Soils that are poorly drained and that
formed in silty alluvium are in this undifferentiated unit.
A layer of silt loam that is 6 to 20 inches thick and that
contains lime has been deposited on their surface. The
present surface layer is dark grayish brown. No stones
or pebbles are on the surface. The profile of the Otter
soll is similar to the one described for the Otter series.
A profile considered typical of the Ossian soils is de-
scribed under the Ossian series.

These soils are on bottom lands adjacent to Dorchester,
Caneek, and other Otter soils. In places they are sepa-
rated from the stream channel by areas of Dorchester soils.
Because of the thick layer of overwash and the similar
colors and textures in the surface layer, these two soils were
identified in mapping but were not mapped separately.
In most places beneath the layer of silty overwash, the soil
profile is similar to that of the Ossian soils.

Included in mapped areas of these soils are a few spots
in which about 30 inches of light-colored material has
been deposited on the surface. Also included are a few
a,r_elas in which the subsoil is loamy and there is a buried
soil.

The soils of this unit have high or very high available
moisture capacity and are moderately permeable. The
soils are wet, however, because little or no water runs off.
Also, the water table is high and the areas are occasionally
to frequently flooded.

These soils are suited to intensive use for corn or other
row crops if they are protected from overflow and if tile
drains have been installed to lower the water table. Out-
lets for tile drains can be established in most places.

Yields of corn are generally above average if manage-
ment is good. Crops grown on these soils respond well to
fertilizer, but lime is not needed. These soils are very
low in available nitrogen and phosphorus and medium in
available potassium. (Capability unit ITw~2)

Palsgrove Series

In the Palsgrove series are well-drained soils of up-
lands that have a light-colored surface layer. These soils
formed in a layer of loess that is 30 to 50 inches thick.
Beneath the loess is a thin layer of clayey material weath-
ered from bedrock. That material, in turn, is underlain
by limestone bedrock. No stones or pebbles are in the sur-
face layer or the subsoil. The slopes range from 2 to 24
percent.

The Palsgrove soils are on narrow, convex ridges and
on side slopes. They are downslope from Fayette soils.
In many places they are upslope from Dubuque and Nord-
ness soils and from Steep rock land. Some of the areas
are small.
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Representative profile:

0 to 6 inches, dark grayish-brown, friable silt loam.

6 to 40 inches, brown to dark-brown, yellowish-brown, and
dark yellowish-brown, friable silty clay loam and silt loam.

40 to 42 inches, dark-brown to brown, firm gritty silty clay;
contains some yellowish-brown and grayish-brown mottles;
underlain by fractured hard limestone.

In areas where these soils have not been cultivated and
are not eroded, the surface layer ranges from very dark
gray to very dark grayish brown in color and from 2 to 4
inches in thickness. In those areas the surface layer is
underlain by a distinct, light-colored subsurface layer.
In eroded or cultivated areas, the surface layer is dark
gray or dark grayish brown, and the subsurface layer is
now a part of the surface layer.

The available moisture capacity is medium, and the
loessal soil material is moderately permeable above the
limestone. The underlying limestone is fractured, but it
limits the root growth of some plants. The surface layer
is low in content of organic matter and is commonly in
poor tilth. It often seals during rains, and a crust forms
when the soil dries. As a result, a large amount of the
water from rainfall usually runs off because of the strong
slopes and the slightly restricted intake of water in some
places. The surface layer is subject to erosion where it
1s bare or is only sparsely covered by plants.

The less sloping Palsgrove soils are suited to row crops
if they are properly managed. The steeper areas are suit-
able for pasture, trees, and wildlife habitats.

These soils are acid, and they are very low in available
nitrogen, low in available phosphorus, and low to medium
in available potassium. Lime is needed for the optimum
growth of crops.

Palsgrove silt loam, 5 to 9 percent slopes, moderately
eroded (PaC2).—A large part of the acreage of this soil
is cultivated. Generally, the surface layer in the culti-
vated areas is dark gray or dark grayish brown when
moist and is much lighter colored when dry. It is slightly
darker and thicker in some places near drainageways that
cut into sidehills. In most places the subsurface layer is
now a part of the plow layer. Depth to the underlying
bedrock or to material weathered from limestone bedrock
ranges from 30 to 50 inches, but it is about 40 inches in
many areas.

This soil is on convex side slopes adjacent to less sloping
Palsgrove soils. In some places it is above Dubuque or
other Palsgrove soils.

Where the surface is bare or is only sparsely covered by
plants, runoff erodes this soil. During hard rains, the
surface is likely to seal, and a crust forms when the soil
dries. Manure can be applied and crop residue can be left
on the surface to improve the intake of water. If row
crops are grown, tillage should be on the contour and this
soil ought to be terraced or stripcropped. Because of the
underlying limestone near the surface, cuts and fills need
to be held to a minimum where terraces are built. In
places the drainageways need shaping and reseeding.

Corn or other row crops can be grown 2 years in 5 if
this soil is terraced or stripcropped. Yields of corn are
generally only average, however, even if good manage-
ment is used. Lime and fertilizer are needed to establish
a stand of legumes. Response to fertilizer is good to
moderate. (Capability unit IITe-2)

Palsgrove silt loam, 9 to 14 percent slopes, mod-
erately eroded (PaD2).—Most areas of this soil are culti-
vated, and the surface layer in most of the cultivated
areas is dark gray or dark grayish brown when moist and
is much lighter colored when dry. In most places near
drainageways that cut into sidehills, however, the surface
layer is generally darker and thicker than in other areas.
The surface layer is low in content of organic matter, and
the subsurface layer in most areas is now a part of the
surface layer. Depth to limestone bedrock or to material
weathered from bedrock ranges from 30 to 50 inches. It
is'less than 40 inches in much of the acreage.

This soil is on convex side slopes, downslope from tracts
occupied by Fayette soils and less sloping Palsgrove soils.
It is upslope from Dubuque, Nordness, and steeper Pals-
grove soils. In places this soil is on the lower parts of
side slopes that grade to areas of Chaseburg soils that are
downslope. Included in mapped areas of this soil is a
rather large acreage in which the soil is wooded and is
not eroded.

Cultivated areas of this Palsgrove soil are subject to
further erosion where row crops are grown and the soil
is-not terraced or stripcropped. During hard rains, the
surface layer often seals, and a crust forms when the soil
dries. Crop residue can be left on the surface and manure
can be applied to increase the intake of water and to re-
duce runoff. Also, some of the drainageways in side val-
leys need to be shaped and seeded. The number of cuts
and fills needs to be kept to a minimum where terraces
are constructed. Enough soil material should be left to
cover the limestone in the channels. -

If this soil is terraced or stripcropped, it can be used
for corn or other row crops 1 year in 5. Meadows are
generally left for more than 3 years, and a row crop is
then grown when the area is renovated. Yields of corn
are variable, but they are generally only about average
for the county, even if management is good. Manure,
lime, and commercial fertilizer are needed to help estab-
lish a good stand of meadow or pasture. (Capability
unit I1Te—4)

Palsgrove silt loam, 9 to 14 percent slopes, severely
eroded (PaD3).—In this soil the present surface layer was
formerly the subsoil. Its color is dark brown to brown
when moist, and it is somewhat lighter colored when dry.
In most places the texture of the surface layer is silt loam,
but the texture grades to silty clay loam 1n places. The
surface layer is very low in content of organic matter and
is in poor tilth. Depth to limestone bedrock or to material
weathered from bedrock ranges from 30 to 40 inches.

In many places this soil is on convex knobs on side
slopes between the drainageways that cut into sidehills.
In most places it is surrounded by less eroded Palsgrove
and Nasset soils. The individual areas are small, and as
a result, much of the acreage is managed with the adja-
cent soils. Included in mapped areas of this soil are a
few spots in which limestone bedrock and material weath-
ered from limestone are at a depth between 24 and 30
inches.

Where the surface is bare or is only sparsely covered
by plants, this soil is subject to further erosion. Crop
residue can be left on the surface and manure can be ap-
plied to increase the intake of water. The surface tends
to seal during rains, and a crust forms when the soil dries.
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This soil is suited to pasture, but it can be used for corn
or other row crops 1 year in 6 if it is terraced or strip-
cropped. Because of the location and small size of the
areas, however, this soil is usually farmed with less eroded
Palsgrove soils.

Yields of corn are below average on this soil, even if
management is good. When pastures are seeded, manure,
lime, and commercial fertilizer ought to be applied to help
establish the stand. (Capability unit IVe-2)

Palsgrove silt loam, 14 to 18 percent slopes, mod-
erately eroded (PaE2).—This soil generally has a dark-
gray to dark grayish-brown surface layer that is 3 to 6
inches thick. In many places near drainageways that cut
into sidehills, however, the surface layer is darker and
thicker than in other areas. The surface layer is much
lighter colored when dry than when moist. Brown mate-
rial from the subsoil is mixed with the surface soil in some
places. Limestone bedrock or material weathered from
bedrock is generally at a depth of less than 40 inches, but
the depth ranges from 30 to 50 inches. Nearly half of the
acreage is wooded, and the soil in those areas is not eroded.

This soil is on convex side slopes, below Fayette and less
sloping Palsgrove soils. It is upslope from Dubuque and
Nordness soils and from areas of Steep rock land. Insome

laces where this soil is on the lower parts of side slopes,
1t is upslope from the Chaseburg soils.

Where the surface of this soil is bare or is only sparsely
covered by plants, runoff causes further erosion. Crop
residue can be left on the surface and manure can be ap-
plied to increase the intake of water. The surface may
seal during rains, and a crust forms when the soil dries.

This soil is suited to hay or pasture, but corn or other
row crops can be grown 1 year in 6 when a pasture is reno-
wvated. A good stand of pasture is generally left for more
than 4 years before the area is plowed.

Some drainageways that cut into sidehills need to be
shaped and seeded. Scattered trees and shrubs ought to be
removed from the pastures, but a good stand of timber
should be managed as woodland. :

If corn is grown when a pasture is renovated, the yields
are below average, even if management is good. When a
Easture is seeded, lime, manure, and commercial fertilizer

elp to establish the stand. (Capability unit IVe-1)

Palsgrove silt loam, 14 to 18 percent slopes, severely
eroded (PaE3).—In this soil, erosion has exposed the sub-
soil. As a result, the present surface layer is dark brown
or brown when moist, and it has a texture that ranges to
silty clay loam in some places. The surface layer is some-
what lighter colored when dry. It is very low in content
of organic matter and is in poor tilth. Depth to limestone
bedrock or to material weathered from bedrock is generally
between 30 and 40 inches. It is between 24 and 30 inches
in a few small areas.

This soil is on convex knobs on side slopes between the
drainageways that cut into sidehills. The areas are small,
and this soil is generally surrounded by areas of less eroded
Palsgrove and Nasset soils.

Crop residue can be left on the surface and manure can
be applied to increase the intake of water. Control of
grazing is necessary, for erosion continues where this soil
is only sparsely covered by plants. This soil is suited to
permanent pasture, or it can be used as woodland or as a
habitat for wildlife. If a pasture is renovated, oats can
be seeded as a nurse crop. Where a pasture is seeded, lime,

manure, and commercial fertilizer help to establish the
stand. (Capability unit VIe-1)

Palsgrove silt loam, 18 to 24 percent slopes, mod-
erately eroded (PaF2)—The surface layer of this soil is
generally dark gray or dark grayish brown when moist
and is 3 to 6 inches thick. It isslightly darker and thicker,
however, near drainageways that cut into sidehills. This
layer is much lighter colored when dry. The subsurface
layer is absent in many places, and in some areas it is a
part of the surface layer. Limestone bedrock or material
weathered from bedrock is at a depth between 30 and 40
inches in many places.

This soil is on convex side slopes that are dissected by
drainageways that cut into sidehills. It is below Nasset
and less sloping Palsgrove soils and above Steep rock land
and Dubuque, Frankville, and Nordness soils. In places
this soil is on the lower parts of side slopes that grade
downslope to the Chaseburg soils or to soils on benches.

Included in mapped areas of this soil are a few severely
eroded patches in which the subsoil is exposed and the
present surface layer is dark brown or brown. Also, in
more than half of the acreage, this soil is wooded and is
not eroded.

Much of the acreage is in pasture. Grazing should be
controlled in the pastured areas so that a good cover of
plants is maintained. Where the surface is bare, this soil
18 easily eroded by runoff.

This soil is suited to permanent pasture, or it can be
used as woodland. Also, the small areas make excellent
habitats for wildlife.

Farm machinery must be operated with care on this soil.
Lime, manure, and commercial fertilizer are needed to im-
prove the stands of pasture. (Capability unit VIe-3)

Peaty Muck

Peaty muck consists of accumulations of partly decom-
posed plant material. This organic material is 10 inches
or more thick and is underlain by gray silty or loamy ma-
terial. It is very poorly drained and seepy.

Peaty muck occurs in broad drainageways and on bot-
tom lands. It is in slight depressions or in slightly ele-
vated areas, mostly in the western part of the county.
Most of the individual areas are small.

Representative profile:

0 to 37 inches, black, very friable peaty muck and muck.
37 to 46 inches, very dark gray, very friable silty clay loam.

These soils have very high available moisture capacity.
Permeability is rapid in the organic material, but seepage
and a high water table make these soils very wet. Where
these soils are in depressions, water is often ponded on
the surface.

These soils are difficult to drain. Open ditches are
used to drain them where the layer of organic material is
thick, and tile drains can be used to drain them where
that layer is thinner. Considerable settling takes place
after these soils are drained.

Unless adequate drainage has been provided, these
soils are generally considered to be wasteland. After the
areas are drained, however, row crops can be grown.

Lime is not needed, because these soils are neutral.
These soils are high in available nitrogen but very low in
available phosphorus and potassium.
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Peaty muck (0 to 12 percent slopes) (Pk).—This soil has
a black surface layer consisting of organic material that is
10 to 48 inches thick. The surface layer has a soft, spongy
feel. In the areas that have not been drained, the hoots
of animals cut the surface and this soil will not support
the weight of farm equipment.

This soil is in slight depressions or in slightly elevated
areas on bottom lands and in broad drainageways. In
most places it occurs within larger areas of Floyd, Clyde,
Ossian, or Otter soils or it is adjacent to those soils.

Peaty muck is very wet because it receives seepage water
from the surrounding soils and has a high water table.
The excess water should be controlled by installing tile or
surface drainage. Each area ought to be checked care-
fully, however, before tile drains are installed. Outlets
are difficult to obtain in some places.

Where this soil is drained, corn and other row crops can
be grown intensively, but many crops do not mature prop-
erly. The corn that is grown is often used for silage.
Only average yields are obtained from corn that is grown
for grain, and the grain often needs to be dried before it
1s stored. Applications of phosphate and potassium are
needed. (Capability unit ITIw-3)

Peaty muck, overwashed (0 to 12 percent slopes)
(Pw).—This soil consists of dark-colored peaty muck over
which 6 to 20 inches of light-colored silty material has
generally been deposited. The thickness of the silty mate-
rial varies considerably within short distances. Some
areas have received as much as 40 inches.

This soil is on bottom lands and in broad drainageways
in the uplands, mainly in the eastern part of the county.
Adjacent to it In many places are Dorchester, Ossian, and
Otter soils and complexes of those soils. The individual
areas are small and are managed with the adjoining soils.

This soil is wet, but the areas that have only a thin de-
posit of silty material on the surface need drainage more
than the areas where the deposit is thick. Tile drains are
difficult to install and to maintain. The organic material
is unstable, and the tile drains ought to be placed in the
underlying soil material. Corn or other row crops can
be grown intensively if this soil is drained. Average yields
of corn are generally obtained if management is good.

Lime is not needed on this soil. Good response is re-
ceived, however, if fertilizer is applied. (Capability unit
IIw-3)

Racine Series

In the Racine series are well-drained soils of the up-
lands. These soils have a moderately dark colored sur-
face layer and a light-colored subsurface layer. They
formed in a thin layer of loamy material over friable
glacial till. Some pebbles are in the subsoil, and a few
are on the surface. The slopes range from 0 to 14 percent.

These soils are on ridges and side slopes in the western
part of the county, adjacent to Bassett, Coggon, Renova,
and Oran soils in many places. They are upslope from
areas of Waucoma, Winneshiek, or Floyd soils in some
places.

Representative profile:

0 to 8 inches, very dark gray, friable loam.
8 to 12 inches, dark grayish-brown, friable loam.

12 to 34 inches, dark-brown to brown and yellowish-brown,
friable loam that contains some stones and pebbles; few
coatings of silt.

34 to 44 inches, yellowish-brown and some grayish-brown,
friable sandy clay loam that contains some stones and
pebbles.

The surface layer ranges from black to very dark gray
in color and from 4 to 8 inches in thickness. The sub-
surface layer ranges from 2 to 6 inches in thickness.

These soils have high available moisture capacity and
are moderately permeable. The sloping areas erode, how-
ever, when the surface layer is bare or is only sparsely
covered by plants. Crop residue can be left on the sur-
face and manure can be added to increase the intake of
water.

These soils are suited to row crops, but the steep Racine
soils are better suited to hay or pasture. The soils are
acid. Therefore, lime is needed for the good growth of
crops. These soils are low in available nitrogen, phos-
phorus, and potassium.

Racine loam, 0 to 2 percent slopes (RoA).—This soil has
a surface layer that ranges from 4 to 8 inches in thickness.
The surface layer is black to very dark gray when moist,
but it is somewhat lighter colored when dry. The content
of organic matter is moderately low. In most places the
surface layer is free of stones, but stones and pebbles are
in the subsoil.

This soil is on moderately wide convex ridges within
larger areas of more sloping Racine soils. The individual
areas are small. Therefore, this soil is managed with the
adjoining soils.

Little or no runoff takes place, but water does not pond
on the surface. Crop residue can be left on the surface to
maintain a good intake of water.

This soil 1s suited to intensive use for corn and other row
crops. If tilth becomes poor, a meadow crop can be in-
cluded in the rotation. Yields of corn are generally above
average if management is good. Applying lime, manure,
and commercial fertilizer helps the growth of crops.
Response to fertilizer is very good. (Capability unit I-1)

Racine loam, 2 to 5 percent slopes (RaB).—This soil has
a surface layer that is very dark gray when moist but that
is somewhat lighter colored when dry. The surface layer
is 4 to 8 inches thick. Beneath it is a distinet, light-colored
subsurface layer. No stones are on the surface, but some
stones and pebbles are in the subsoil. In some wooded
areas, this soil has a thin cover of twigs and leaves on the
surface.

This soil is on convex ridges, above Oran and other Ra-
cine soils. It is upslope from Floyd soils and is adjacent
to Ostrander or Renova soils in places.

Generally, the intake of water is good. However, crop
residue can be kept on the surface and manure can be ap-
plied to maintain a good intake of water. Runoff erodes
this soil when the surface is bare. Therefore, tillage
should be on the contour or this soil ought to be terraced
if row crops are grown. Where this so1l is terraced, corn
or other row crops can be grown intensively. If tilth is
poor, meadow can be included in the rotation. Yields of
corn are generally above average if management is good,
but lime is needed for above-average yields of crops. Re-
sponse to fertilizer is good. (Capability unit ITe-1)

Racine loam, 5 to 9 percent slopes (RaC).—Some areas
of this soil are wooded or in permanent pasture. In those
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areas the surface layer is very dark gray when moist, is 4
to 8 inches thick, and is underlain by a distinct, light-col-
ored subsurface layer. In the wooded areas, twigs and
leaves cover the surface in some places. The surface layer
is moderately low in content of organic matter and is some-
what light colored when dry. No stones are on the sur-
face, but some are in the subsoil.

This soil is on side slopes below Ostrander and less slop-
ing Racine soils. In some places it is upslope from Bassett,
Oran, Waucoma, Winneshiek, and Floyd soils.

Runoff erodes this soil when the surface is bare or is only
sparsely covered by plants. Crop residue can be left on
the surface to maintain a good intake of water. The
drainageways that cut into sidehills ought to be kept seeded
at all times, and any scattered trees and shrubs should be
removed.

If corn or other row crops are grown, tillage should be
on the contour or this soil ought to be terraced or strip-
cropped. Row crops can be grown 8 years in 5 where this
soil is terraced or stripcropped. Yields of corn are gen-
erally above average if management is good.

Lime and fertilizer are needed to establish a stand of
legumes on this soil. Response to fertilizer is good.
(Capability unit ITTe-1)

Racine loam, 5 to 9 percent slopes, moderately eroded
{RaC2).—A large part of the acreage of this soil is culti-
vated. In the cultivated areas, the surface layer is very
dark grayish brown or very dark gray when moist but is
somewhat lighter colored when dry. Also, the subsurface
layer is part of the plow layer. In some places the dark-
brown subsoil is exposed, and those areas are shown on the
soil map by a symbol for severe erosion. A few stones or
pebbles are on the surface.

This soil is on convex side slopes below Ostrander and
less sloping Racine soils and upslope from Oran, Bassett,
and Floyd soils. In a few places, it is also upslope from
Waucoma and Winneshiek soils.

In some areas of this soil, tilth is poor. In those places
crop residue can be kept on the surface and manure can
be applied to increase the intake of water. Sometimes the
surface seals during hard rains, and this sealing causes an
increase in Tunoff. As a result, this soil is easily eroded
when the surface is bare. Where improvement is needed,
the drainageways that cut into sidehills should be shaped
and reseeded.

If corn and other row crops are grown, tillage can be on
the contour, but the soil really should be terraced or strip-
cropped. Row crops can be grown 3 years in 5 where ter-
racing or stripcropping is practiced. Where tilth is poor,
the rotation ought to include meadow for an additional
year.

Yields of corn are generally above average if manage-
ment is good, but lime, manure, and commercial fertilizer
are needed to help in establishing legumes. Response to
fertilizer is good. (Capability unit I1Te-1)

Racine loam, 9 to 14 percent slopes, moderately
eroded (RaD2).—The surface layer of this soil ranges
widely in thickness and color. In most of the cultivated
areas, the surface layer is very dark grayish brown and
is underlain by a dark-brown to brown subsoil. Some
areas are severely eroded, and in those areas the present
surface layer is dark brown or brown. The severely eroded
areas are shown on the soil map by the symbol for severe

erosion. In places some stones or pebbles are on the surface
and in the subsoil.

This soil is on convex side slopes that are dissected, to
some extent, by drainageways in side valleys. They are
below Ostrander and less sloping Racine soils and above
Waucoma, Winneshiek, and Floyd soils. The individual
areas are not large. Therefore, much of the acreage is
managed with the adjoining soils.

Included in mapped areas of this soil are some soils that
have a surface layer of very dark gray loam or silt loam
and a distinct, light-colored subsurface layer. Also in-
cluded are a few areas in which the surface layer is light
colored.

The surface of this Racine soil tends to seal during hard
rains, and a crust forms when the soil dries. Crop residue
ought to be left on the surface, and manure should be
applied to increase the intake of water. Some drainage-
ways in side valleys need to be shaped and reseeded, and
scattered trees and shrubs ought to be removed where
necessary. Water from runoff erodes this soil when the
cover of plants is sparse. Therefore, tillage should be on
the contour if row crops are grown, or this soil needs to be
terraced or stripcropped. Corn or other row crops can be
grown 1 year in 4 where this soil is terraced or strip-
cropped.

Yields of corn are only average on this soil, even if man-
agement is good. Lime, manure, and commercial fertilizer
are needed if a stand of legumes is to be established. Re-
sponse to fertilizer is moderate. (Capability unit I1Te-3)

Renova Series

In the Renova series are well-drained soils of the
uplands that have a light-colored surface layer. These
soils formed in a thin layer of loamy sediment over fri-
able loam glacial till. A layer of stones or pebbles sep-
arates the glacial sediment from the till. The slopes
range from 2 to 18 percent.

These soils are on convex ridges and side slopes in the
western part of the county, adjacent to Racine, Coggon,
and Oran soils in many places. They are upslope from
Whalan, Nordness, Marlean, and Floyd soils and from
Steep rock land in some places. Some of the individual
areas are large.

Representative profile:

0 to 7 inches, dark grayish-brown, friable loam.

7 to 11 inches, brown to dark-brown, friable loam.

11 to 35 inches, brown to dark-brown, dark yellowish-brown,
and yellowish-brown, friable loam and sandy clay loam;
contains some pebbles at a depth of 14 inches and below;
very few strong-brown mottles in the lower part.

35 to 50 inches, dark yellowish-brown and strong-brown, fri-
able sandy clay loam and loam that contain some pebbles;
few grayish-brown mottles.

In areas that are eroded, the surface layer of these
soils is 2 to 4 inches thick. In those areas the surface
layer is grayish brown when moist but is much lighter
colored when dry. Also in those areas, a distinct, light-
colored subsurface layer is beneath the surface layer.
The plow layer in cultivated areas is dark gray or dark
grayish brown.

These soils are moderately permeable and have high
available moisture capacity. They are subject to erosion
when the surface is bare or is only sparsely covered by
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plants. Therefore, crop residue ought to be left on the
surface in cultivated areas. If the less sloping Renova
soils are properly managed, they are suited to row crops.
The steep areas are suited to permanent pasture, or they
can be used as woodland or for wildlife habitats.

These soils are acid, and crops grown on them need
lime. These soils are very low in available nitrogen and
low in available phosphorus and potassium.

Renova loam, 2 to 5 percent slopes (ReB).—This soil has
a dark-gray or dark grayish-brown surface layer. The
surface layer in cultivated areas is much lighter colored
when dry than when moist. It is underlain by a distinet,
light-colored subsurface layer. The surface soil is gen-
erally free of stones and pebbles, but some stones or pebbles
are in the subsoil.

This soil is on convex ridges that are nearly level in
places. It is upslope from more sloping Renova or Coggon
soils. Adjacent to it in a few places are Racine soils.

When the surface layer is bare in cultivated areas of this
soil, erosion is a hazard. Crop residue can be left on the
surface to increase the intake of water. During rains, the
surface layer may seal, and a slight crust then forms as
the soil dries.

If corn or other row crops are grown, this soil ought to
be tilled on the contour or terraced. Row crops can be
grown intensively where this soil is terraced, and yields of
corn are above average if management is good. ILime
is needed, however, for the optimum growth of crops.
Response to fertilizer is good. (Capability unit ITe-1)

Renova loam, 5 to 9 percent slopes (ReC).—Most areas
of this soil are used for permanent pasture or trees, and the
surface layer in those areas is very dark gray or dark gray-
ish brown and is 2 to 4 inches thick. Below the surface
layer is a distinet, light-colored subsurface layer. In
places the wooded areas have twigs and leaves on the sur-
face. Stones and pebbles are generally in the subsoil, but
the surface layer is free of them in most places.

This soil is on side slopes, adjacent to less sloping Renova
soils. Downslope from it are Oran and Floyd soils.

Water from runoff erodes this soil when the surface
is bare or is only sparsely covered by plants. Tillage can
be on the contour, or this soil can be terraced or strip-
cropped where row crops are grown. In some places the
drainageways that cut into sidehills ought to be shaped
and seeded. Scattered trees and shrubs need to be removed
if this soil is to be easily farmed, but good stands of timber
ought to be managed as woodland.

If this soil is terraced or stripcropped, corn or other
row crops can be grown 3 years in 5. Yields of corn are
generally high if management is good. Lime, commercial
fertilizer, and manure should be applied to help establish a
good stand of crops. Response to fertilizer is moderate to
good. (Capability unit IT1Te-1)

Renova loam, 5 to 9 percent slopes, moderately
eroded (ReC2).—This soil has a surface layer that is gen-
erally dark gray or dark grayish brown, but that layer is
much lighter colored when dry. The surface layer is
darker and thicker than typical near drainageways that
cut into sidehills. This soil lacks a subsurface layer.
Dark-brown to brown soil material that was formerly part
of the subsoil is mixed with the plow layer in some culti-
vated areas. In a few small spots, the subsoil is exposed.
Those areas are indicated on the soil map by the symbol

for severe erosion. Some stones or pebbles are in the sub-
soil and on the surface.

This soil is on narrow, convex ridges and on the side
slopes of ridges below less sloping Renova soils. Down-
slope from it are Oran, Floyd, or steep Renova soils.

Much of the acreage is cultivated, and the surface layer
in the cultivated areas is low in content of organic matter
and is in poor tilth. During rains, the surface layer may
seal, and then a crust forms as the soil dries. Crop residue
can be left on the surface, and manure can be applied to
improve the intake of water.

This soil is subject to further erosion when the surface
is bare. Therefore, tillage should be on the contour or the
soil should be terraced or stripcropped. If the areas are
terraced or striperopped, corn or other row crops can be
grown 2 yearsin4. Where this soilis in poortilth, meadow
should be included in the rotation for a longer time than
normal.

Yields of corn grown on this soil are generally above
average if management is good. ILime, manure, and com-
mercial fertilizer are needed to help establish a stand of
legumes. Response to fertilizer i1s moderate to good.
(Capability unit I1Ie-1)

Renova loam, 9 to 14 percent slopes, moderately
eroded {ReD2).—Much of the acreage of this soil is culti-
vated. The surface layer in the cultivated areas is gener-
ally dark gray or dark grayish brown when moist and
has a much lighter color when dry. It is slightly darker
and thicker near drainageways that cut into sidehills,
however, than in other places. Also, in a few places,
the surface layer is dark brown or brown and consists
of soil material that was formerly part of the subsoil.
Some stones or pebbles are in the subsoil, and they are
also on the surface in a few places.

This soil is on convex side slopes. It occupies an
entire slope in a few places. It is generally above areas of
Floyd soils and downslope from Racine or Coggon soils,
but it is downslope from Fayette soils in some places.

Included in mapped areas of this soil are small patches
in which the soil has not been cultivated and is not eroded.
In those spots the surface layer is thin and dark colored,
and there is a distinct, light-colored subsurface layer.

Runoff causes this Renova soil to erode still further
when the cover of plants is sparse. Therefore, if a row
crop is grown, tillage should be on the contour or this soil
ought to be terraced or stripcropped. The surface layer
is low in content of organic matter and is in poor tilth.
During hard rains, it may seal, and a crust then forms
when the soil dries. Manure can be applied and crop
residue can be left on the surface to increase the intake
of water.

Where this soil is terraced or stripcropped, corn or other
row crops can be grown 1 year in 4. Yields of corn are
generally about average, even if management is good, but
lime, manure, and commercial fertilizer are needed if a
stand of legumes is to be established. Response to fertiliz-
er is moderate. (Capability unit I1Te-3)

Renova loam, 9 to 14 percent slopes, severely eroded
{ReD3).—In this soil dark-brown or brown soil material
that was formerly part of the subsoil is exposed on the
surface. The present surface layer is very low in content
of organic matter. It has a brownish color when moist
but is somewhat lighter colored when dry. Stones and
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pebbles are on the surface and in the subsoil in many
places.

This soil is on convex knobs that occur on slopes, gen-
erally between drainageways that cut into sidehills. As
a rule, it occurs within larger areas of less eroded Renova
and Coggon soils.

The surface layer is in poor tilth. It seals during rains,
and a crust forms when the soil dries. Crop residue can
be left on the surface and manure can be applied to increase
the intake of water. When the surface is bare, this soil
quickly erodes. Therefore, the areas should be terraced
or stripcropped.

Because the individual areas are small, this soil is often
managed with the adjoining soils. Corn or other row
crops can be grown 1 year in 6 where stripcropping
is practiced. Yields of corn are only average, however,
even though management is good. Lime, manure, and
commercial fertilizer are needed to establish a stand of
pasture. Response to fertilizer is moderate. (Capability
unit IVe-2)

Renova loam, 14 to 18 percent slopes, moderately
eroded (ReE2).—This soil has a surface layer that is 3 to
6 inches thick. The surface layer is generally dark gray
or dark grayish brown when moist. In some places near
drainageways that cut into sidehills, however, the surface
layer is slightly darker and thicker. The surface layer is
much lighter colored when dry than when moist. Part of
the subsoil has been mixed with the plow layer in some
areas. A few stones and pebbles are in the subsoil, and a
few are on the surface.

This soil is on convex side slopes, below less sloping
Renova and Coggon soils. In a few places, it is down-
slope from Fayette soils, and it is upslope from Whalan
soils in many places.

The surface layer is low in content of organic matter,
and it is in poor tilth in many of the areas. The amocunt
of water taken in is reduced by surface sealing during hard
rains. Therefore, this soil erodes quickly when it is only
sparsely covered by plants.

This soil is suited to hay or pasture, but corn or other
row crops can be grown 1 year in 6 if striperopping is
practiced. As a rule, a good stand of meadow is left more
than 4 years before the area is renovated. Where corn is
grown when a pasture is renovated, the yields are gener-
ally average if management is good. Lime, manure, and
commercial fertilizer ought to be applied to help in estab-
lishing a good stand of hay or pasture. Response to fer-
tilizer is moderate. (Capability unit IVe-1)

Renova loam, 14 to 18 percent slopes, severely eroded
{ReE3).—In this soil dark-brown to brown soil material that
contalins stones and pebbles makes up the present surface
layer. This material was formerly part of the subsoil.
It has a somewhat lighter color when dry than when moist.

This soil is mainly on knobs that occur on slopes between
drainageways that cut into sidehills. It is generally
downslope from less sloping Renova and Coggon soils, and
it is also downslope from Fayette soils in a few places.
In a few areas, it is upslope from Whalan and steeper
Renova soils.

The surface layer is very low in content of organic mat-
ter and is in poor tilth. Tt is likely to seal during rains.
Crop residue can be left on the surface and manure can be
applied to increase the intake of water. This soil ought

to be kept in permanent pasture, because it is highly sus-
ceptible to further erosion when the surface is bare. Also,
it can be used as woodland or as habitats for wildlife.
Small areas that are surrounded by soils more suitable for
crops are especially suitable for use as habitats for wild-
life.

Grazing ought to be controlled to prevent losing a seed-
ing of pasture. Qats are often used as a nurse crop when
a pasture is renovated. Lime, manure, and commercial
fertilizer should be applied to help establish a good stand
of pasture plants. (Capability unit VIe-1)

Riceville Series

In the Riceville series are moderately well drained
soils of the uplands. These soils formed in 15 to 24
inches of loamy glacial material over clay loam till.
They have a firm or very firm subsoil. In their subsoil
the color on the exterior of the peds contrasts with the
color in the interior. The slopes range from 2 to 7
percent.

These soils are on convex ridges and on the side slopes
of ridges in the western part of the county. In many
places they are adjacent to Kenyon and Bassett soils and
upslope from Floyd soils.

Representative profile:

0 to 8 inches, black, friable loam.

8 to 12 inches, dark grayish-brown and brown to dark-brown,
friable loam.

12 to 16 inches, brown to dark-brown, friable loam.

16 to 56 inches, dark-brown to strong-brown and olive-gray
to gray, firm and very firm clay loam that contains some
pebbles.

The surface layer ranges from black to very dark
gray in color, and it is underlain by a distinet, light-
colored subsurface layer. A band of stones or pebbles is
at depths ranging from 14 to 24 inches.

These soils have high available moisture capacity and
moderately slow permeability. The height of the water
table varies, but excess moisture usually does not limit
the growth of crops.

When the surface is bare or is only sparsely covered
by plants, runoff is likely to erode these soils: Crop
residue can be left on the surface to increase the intake
of water and to reduce the amount of runoff.

These soils are suited to row crops. They are strongly
acid, however, and crops grown on them need lime.
These soils are low in available nitrogen, phosphorus,
and potassium.

Riceville loam, 2 to 7 percent slopes (RfB).—This is the
only Riceville soil mapped in this county. Its surface
layer is 4 to 8 inches thick and is generally black or very
dark gray. Below the surface layer, in most places, is a
distinct, light-colored subsurface layer. In a few places,
the former subsurface layer is now a part of the plow
layer. When the soil is dry, the surface layer in those
areas is somewhat lighter colored than typical. In most
places friable, loamy material is 15 to 24 inches thick over
firm glacial till.

This Riceville soil is on convex side slopes and on some
ridges in the western part of the county. It is adjacent
to Bassett, Kenyon, and Floyd soils.

Included in mapped areas of this soil are small patches
of sloping to moderately steep soils. Also included are



58 SOIL SURVEY

spots in which the loamy material is as much as 30 to 40
inches thick over firm glacial till. )

Permeability is moderately slow in the subsoil. The
water table is moderately high during part of the year, but
its height varies. Some tile drainage makes farming more
timely.

Runoff erodes this soil. Therefore, when row crops are
grown, tillage should be on the contour or this soil ought
to be terraced or stripcropped. Corn or other row crops
can be grown intensively where this soil is terraced or
stripcropped. The cuts and fills necessary for construc-
ting terraces expose the firm subsoil. Therefore, manure
ought to be applied to improve tilth in the channels of the
terraces. Yields of corn are above average if good man-
agement is used. Response to fertilizer is good. Also,
newly seeded legumes are benefited by lime. (Capability
unit ITe-3)

Rockton Series

Soils of the uplands that are dark colored and well
drained make up the Rockton series. These soils formed
in 15 to 30 inches of loamy glacial material. The thin
layer of underlying material was weathered from lime-
stone bedrock and is underlain by bedrock. The slopes
range from 0 to 14 percent.

These soils are on convex ridges, structural benches,
and side slopes in the western part of the county. Both
upslope and downslope from them are Atkinson, Marlean,
Winneshiek, and Jacwin soils. The individual areas vary
in size.

Representative profile:

0 to 18 inches, black, friable loam.
18 to 29 inches, dark yellowish-brown, friable or firm clay
loam that contains some pebbles.

29 to 31 inches, reddish-brown, very firm clay underlain by
hard limestone bedrock.

The surface layer ranges from black to very dark gray
in color and from loam to gritty silt loam in texture. In
places a few stones and pebbles are on the surface, and
some are in the subsoil.

The available moisture capacity is low or very low.
Permeability is moderate in the material above the lime-
stone.

These soils have a somewhat restricted root zone be-
cause of the limestone near the surface. If soil material
is lost through erosion, the root zone becomes even more
limiting. The sloping Rockton soils erode easily when
the surface is bare or 1s only sparsely covered by plants.

All of the Rockton soils are suited to row crops if they
are well managed, but many of the steeper areas are used
for pasture. Yields of crops are variable. They depend
on the timeliness of rainfall during the growing season.

These soils are slightly acid to medium acid, and as a
result, legumes generally respond to applications of lime.
These soils are low in available nitrogen, phosphorus, and
potassium.

Rockton loam, 0 to 2 percent slopes (RkA}.—The surface
layer of this soil ranges from black to very dark gray in
color, from 12 to 18 inches in thickness, and from loam to
gritty silt loam in texture. In many places the surface
layer lacks pebbles, but the subsoil contains stones and
pebbles in some places. Limestone bedrock is generally at

a depth between 20 and 30 inches, but it is at a depth be-
tween 80 and 40 inches in a few areas.

This soil is on convex ridges and structural benches, ad-
jacent to Atkinson and Winneshiek soils. Above or below
1t are Marlean, Jacwin, and other Rockton soils. Some of
the areas are large enough to be managed separately.

This soil takes in water well. Because of the limestone
near the surface, however, only a limited amount of water
can be stored for the use of crops.

This soil is suited to intensive use for corn and other row
crops. Yields of corn are variable, but they are generally
above average if good management is used. Response to
fertilizer is moderate to good. (Capability unit ITs-1)

Rockton loam, 2 to 5 percent slopes (RkB).—This soil
has a black to very dark gray surface layer. The surface
layer is generally between 8 and 12 inches thick, but it is
only 3 to 8 inches thick in some places. In places it con-
tains pebbles. Depth to limestone ranges from 15 to 30
inches.

This Rockton soil is on convex ridges or on structural
benches below Atkinson and less sloping Rockton soils. It
lies both above and below Marlean, Jacwin, and other
Rockton soils. Some of the areas are large enough to be
farmed separately, but this soil is often managed with the
adjoining soils.

This soil is easily eroded by runoff when the surface
is bare or is only sparsely covered by plants. Therefore,
tillage ought to be on the contour if row crops are grown.
Erosion needs to be controlled, so that the limestone near
the surface does not become more limiting for the growth
of roots. The limestone near the surface makes this soil
unsuitable for terraces.

If tillage is on the contour, corn and other row crops
can be grown on this soil 2 years in 4. Yields of corn are
generally above average if management is good. In places
lime is needed to establish a stand of legumes. Response
to fertilizer is moderate to good. (Capability unit IIe-6)

Rockton loam, 5 to 9 percent slopes (RkC).—The sur-
face layer of this soil is generally very dark gray or black
and is 8 to 12 inches thick. In a few places, however, it
is very dark brown to very dark grayish brown and is
only 3 to 8 inches thick. The surface layer contains a few
pebbles. Depth to limestone ranges from 15 to 30 inches,
but the depth is between 20 and 24 inches in many places.

This Rockton soil is on convex side slopes in the uplands
and on structural benches below Ostrander, Atkinson, and
less sloping Rockton soils. In places it is either upslope
or downslope from Winneshiek or Jacwin soils. This soil
generally occurs in small areas and is managed with the
adjoining soils.

Where the cover of plants is sparse, runoff erodes this
soil. Therefore, tillage needs to be on the contour, or this
soil should be stripcropped. The development of roots
of some crops is limited by the limestone near the surface,
and loss of soil material through erosion makes this limita-
tion even more serious. Because of the limestone near the
surface, this soil is not suitable for terraces.

If this soil is stripcropped, it can be used for corn or
other row crops 1 year in 4. Yields of corn are only aver-
age, however, even if management is good. In places lime
and fertilizer are needed to establish a stand of legumes.
Response to fertilizer is moderate. (Capability unit
ITTe-5)
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Rockton loam, 9 to 14 percent slopes (RkD).—This soil
is largely in permanent pasture, and the surface layer in
the pastured areas is black to very dark gray and 1s 8 to
12 inches thick. Ina few places, pebbles are on the surface.
Depth to limestone ranges from 15 to 30 inches, but it is
between 15 and 20 inches in much of the acreage. -

This soil is on convex side slopes or at the base of side
slopes, below Ostrander, Atkinson, or other Rockton soils.
In many places it is adjacent to and either above or below
Winneshiek, Marlean, or Jacwin soils. Most of the indi-
vidual areas are too small to be managed separately.

This soil is subject to erosion when it is used for row
crops and the surface is bare. It also erodes if pastures
are overgrazed and the cover of plants becomes sparse.
The root zone is already shallow enough to limit the root

wth of some plants. Therefore, preventing additional
%gs.oses of soil material is important.

This soil is suitable for hay or pasture. If it is strip-
cropped, however, it can be used for corn or other row
crops 1 year in 6. A row crop is generally not grown until
a pasture needs renovation. o

Yields of corn are generally only average on this soil,
even though management is good. Lime and fertilizer are
needed to establish a stand of hay or pasture. (Capability
unit IVe-3)

Rowley Series

In the Rowley series are somewhat poorly drained soils
that formed in silty alluvium. The surface layer is dark
colored. The slopes range from 0 to 4 percent. These
soils are mainly on low stream benches adjacent to Canoe
and IHuntsville soils. Some areas, however, are on or
near soils of bottom lands. In those areas the Rowley
soils have been mapped with Lawson soils. Light-colored
soil material has been deposited on the surface of both of
these soils.

Representative profile:

0 to 13 inches, black and very dark brown, friable silt loam.

13 to 30 inches, dark grayish-brown, grayish-brown, and light
olive-brown, friable silt loam; some light olive-brown and
yellowish-brown mottles.

30 to 46 inches, mottled grayish-brown, light olive-brown,
and olive-gray, friable silt loam.

The surface layer ranges from 8 to 15 inches in thick-
ness and from black or very dark gray to very dark
brown in color. The thickness of the light-colored mate-
rial that has been deposited on the surface in the over-
washed phase of these soils ranges from 5 to 20 inches.

The surface layer is high in content of organic matter
and is in good tilth. The soils are easily tilled. The
available moisture capacity is high or very high, and
these soils take in water well and are moderately perme-
able. The water table is variable, but it is low enough
during the growing season that crops are not seriously
affected by excess moisture. Some areas of Rowley soils
receive occasional overflow. Farming can be more timely
if the excess moisture is removed by tile drains.

The Rowley soils are suited to row crops. They are
slightly acid to medium acid, however, and lime is gen-
erally needed for crops to grow well. These soils are low
in available nitrogen, phosphorus, and potassium.

Rowley silt loam, 0 to 4 percent slopes (RoA).—This
soil has a black surface layer that is 8 to 15 inches thick.
The surface layer is friable and well granulated.

This soil is on stream benches, adjacent to Canoe and
Huntsville soils. In most places it is on the nearly level
parts of the benches.

The intake of water is good, and no water ponds on the
surface. The surface layer dries out somewhat slowly
after rains, however, and as a result, farming is delayed in
some years.

Corn or other row crops can be grown intensively on
this soil. If the tilth becomes poor, meadow should be
included in the rotation. Yields of corn are above average
if management is good. .

Lime is needed for good yields. Response to fertilizer
is very good. (Capability unit I-3)

Rowley and Lawson silt loams, overwashed (0 to 3
ercent slopes) (Rw).—On both of the soils of this unit, a
ayer of dark grayish-brown or brown silt loam that is
5 to 20 inches thick has been deposited on the surface.
These soils were not mapped separately, because the layer
of overwash is similar on both and the texture and drain-
age are similar. The profile of the Rowley soil is similar
to the one described for the Rowley series. A profile of
the Lawson soil is described under the Lawson series.

These soils are on bottom lands or on low benches. They
arpl adjacent to areas of Dorchester, Caneek, and Ossian
soils.

Because of a variable, but moderately deep, water table,
these soils are seasonally wet. The water table is gen-
erally low during the growing season, but at times, these
soils are flooded in spring when there is a large amount
of runoff. Farming can be more timely if tile drainage
is provided.

If these soils are protected from occasional overflow,
they are suited to intensive use for corn and other row
crops. Yields of corn are above average if management is
good. The light-colored overwash material is neutral;
therefore, lime is generally not needed. Response to fer-
tilizer is good. (Capability unit I-5)

Sattre Series

In the Sattre series are soils that are well drained.
These soils have a moderately dark colored surface layer
and a light-colored subsurface layer. The surface layer
and subsurface layer are separated by an abrupt bound-
ary. These soils formed in 24 to 45 inches of loamy
material over sand and gravel, but neither the surface
layer nor the upper part of the subsoil contains gravel.
The slopes range from 0 to 14 percent.

The Sattre soils are mainly on stream benches and on
the escarpments of benches, but a few areas are on ridges
in the uplands. Adjacent to them are Waukegan, Kato,
Hayfield, and Camden soils.

In Winneshiek County moderately deep and deep
phases of the Sattre soils are mapped. In the moderately
deep phases, sand and gravel are at a depth of 24 to 36
@nclﬁes. In the deep phases, they are at a depth of 86 to 45
inches.

Representative profile of Sattre loam, deep:

0 to 8 inches, very dark brown, friable silt loam.

8 to 11 inches, brown to dark-brown and dark grayish-brown,
friable silt loam.
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11 to 44 inches, brown to dark-brown, dark yellowish-brown,
and strong-brown, friable loam, heavy sandy loam, and
light sandy clay loam; some stones and pebbles are at a
depth of 22 to 38 inches.

44 to 56 inches, yellowish-brown, loose sand.

The surface layer ranges from 4 to 8 inches in thick-
ness and from black or very dark gray to very dark
brown in color. The texture of the surface layer ranges
from loam to gritty silt loam.

The available moisture capacity of these soils is low to
medium, depending upon the thickness of the layer of
soil material over sand and gravel. Permeability is
moderate in the loamy material and rapid in the sand
and gravel. The moderately deep Sattre soils have low
to medium available moisture capacity and are somewhat
droughty. In the deep Sattre soils, some water may be
lost from the subsoil through deep percolation, and
those soils have medium available moisture capacity.
The Sattre soils usually warm up quickly in spring and
can be worked soon after rains.

If these soils are properly managed, they are suited
to corn and other row crops. Yields are variable and
depend on the depth to sand and gravel and on the time-
liness of rains. Runoff causes erosion in the sloping
areas when the surface is bare or is only sparsely covered
by plants.

In most places lime is needed for the optimum growth
of crops because the Sattre soils are acid. These soils
are low in available nitrogen, phosphorus, and potas-
sium.

Sattre loam, moderately deep, 0 to 2 percent slopes
(SdA).~—The surface layer of this soil is very dark gray and
is 4 to 8 inches thick. It is underlain by a distinct, light-
colored subsurface layer. Depth to sand and gravel ranges
from 24 to 36 inches, but it is between 30 and 36 inches in
much of the acreage.

This soil is on benches and on moderately wide ridges
in the uplands. On the benches it is adjacent to Waukegan
and Bixby soils. On the uplands it is near areas of Wau-
kegan, Racine, and other Sattre soils.

In most places the intake of water is good. No runoff
takes place, and water does not pond on the surface. This
soil is easily tilled and can be worked soon after rains.
It is somewhat droughty because of the limited available
moisture capacity.

Corn and other row crops can be grown intensively on
this soil. Yields of corn are generally above average if
management is good, and if the amount of rainfall is aver-
age. However, crops more resistant to drought should be
substituted for corn in dry years. Crop residue ought to
be left on the surface, and manure should be added.

Lime is needed for the optimum growth of crops on this
soil. Response to fertilizer is good to moderate. (Capa-
bility unit ITs-1)

Sattre loam, moderately deep, 2 to 5 percent slopes
(SdB).—In much of the acreage, this soil is cultivated, and
the plow layer in those areas is very dark gray or very
dark grayish brown. In places the plow layer contains
part of the light-colored subsurface layer. In other places
it contains all of the subsurface layer and part of the
subsoil. The underlying sand and gravel are at a depth
of 24 to 36 inches.

This soil is on stream benches, adjacent to Waukegan
and Bixby soils and in places adjacent to Hayfield soils.

It is also on ridges in the uplands, near Waukegan and
Bixby soils.

The intake of water is good, but even so, runoff erodes
this soil when the surface is bare. Tillage needs to be on
the contour, and crop residue can be left on the surface
if a row crop is grown.

This soil is easily tilled, warms up quickly in spring,
and can be worked soon after rains. It is shghtly
droughty because of the underlying sand and gravel.

Where farming is on the contour, corn or other row
crops can be grown on this soil 3 yearsin 4. If the amount
of rainfall is average and if management is good, yields
of corn are above average. Crops that are more resistant
to drought can be grown, however, instead of corn. Lime,
manure, and commercial fertilizer are needed for the opti-
mum growth of crops. Response to fertilizer is good to
moderate. (Capability unit ITe-6)

Sattre loam, moderately deep, 5 to 9 percent slopes,
moderately eroded (SdC2).—The surface layer of this
soil is 3 to 6 inches thick. It is very dark grayish brown
when moist but is somewhat lighter colored when dry.
The former subsurface layer is now a part of the plow
layer. Also, a few inches of the former subsoil is now a
part of the plow layer in a few areas. The underlying
sand and gravel are at a depth of 24 to 30 inches in most

laces.
P This soil is on the escarpments of benches and on side
slopes in the uplands. It is adjacent to Waukegan, Bixby,
Dickinson, and other Sattre soils. It is also adjacent to
areas of Racine soils in some places in the uplands.

Included in mapped areas of this soil are a few spots
occupied by soils that have a darker surface layer than
typical. Also included are small areas in which the soil
is severely eroded. Those areas are indicated on the soil
map by the symbol for severe erosion.

Where the surface is bare, this Sattre soil is easily
eroded by runoff. Therefore, tillage should be on the con-
tour if a row crop is grown, or this soil ought to be strip-
cropped. Because of the sand and gravel near the surface,
this soil is not suitable for terraces.

The surface layer of this soil is moderately low in con-
tent of organic matter. Crop residue can be left on the
surface and manure can be applied to increase the intake
of water and improve tilth. This soil warms up quickly
in spring and can be worked soon after rains. It 1s
droughty, however, because of its limited moisture-holding
capacity.

If this soil is stripcropped, corn or other row crops can
be grown 2 years in 4. In places, however, row crops are
grown only when a meadow is renovated. Yields of corn
are generally about average if the average amount of rain-
fall 1s received and if management is good. Crops that
resist drought may be substituted for corn in the rotation.

Lime, manure, and commercial fertilizer are needed
to help establish a good stand of crops. Response to
fertilizer is moderate. (Capability unit ITTe-5)

Sattre loam, moderately deep, 9 to 14 percent slopes,
moderately eroded (SdD2).—Most areas of this soil are
cultivated, and the plow layer in the cultivated areas is
very dark grayish brown. This layer is somewhat lighter
colored when dry. The former subsurface layer is now a
part of the plow layer in most places. There is a distinct,
light-colored subsurface layer in some areas. Depth to
sand and gravel is generally between 24 and 30 inches.
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This soil is on the escarpments of benches and on side
slopes in the uplands. Both on the benches and on the
side slopes, it is adjacent to Bixby and Lamont soils. On
the benches it is downslope from Waukegan soils.

Included in mapped areas of this soil are a few small
spots where the subsurface layer is absent and the surface
layer is darker and thicker than typical. Also included
are a few severely eroded areas. Those are indicated on
the soil map by the symbol for severe erosion.

Where the cover of plants is sparse, this Sattre soil is
easily eroded by runoff. Therefore, the areas should be
stripcropped if row crops are grown. This soil is not
suitable for terraces, because of the sand and gravel near
the surface.

This soil warms up quickly in spring and can be worked
soon after rains. The intake of water is generally good,
but the available moisture capacity is limiting. Crop resi-
due can be left on the surface and manure can be applied to
increase the intake of water and to improve tilth.

This soil is suited to hay and pasture, but corn or
other row crops can be grown 1 year in 5 if the soil is
stripcropped. If a stand of hay or pasture is good, it
is often left more than 4 years before the area is renovated.

If corn is grown, yields are often below average for
the county, even though management is good. More
drought-resistant crops can be substituted for corn in
the rotation. ILime, manure, and commercial fertilizer
are needed for the optimum yields of crops, but response
to fertilizer is only moderate to poor. (Capability unit
IVe-3)

Sattre loam, deep, 0 to 2 percent slopes (SbA).—The
surface layer of this soil is very dark brown and is 6 to 8
inches thick. Tt is underlain by a distinct, light-colored
subsurface layer. Sand and gravel are at a depth rang-
ing from 36 to 45 inches, but they are below a, depth of
40 inches in much of the acreage. :

This soil is on benches and on moderately wide ridges
in the uplands. On the benches it is adjacent to Waukegan
and Camden soils. On the ridges in the uplands, it is ad-
jacent to Racine soils. y

Included in mapped areas of this soil are areas of soils in
slight depressions and on flats. The profile of these
included soils is similar to that of the Hayfield soils.

The intake of water is good, and little or no runoff
takes place. In dry years, however, the subsoil generally
contains only a small amount of moisture and that supply
is quickly depleted by growing crops.

This soil is suited to intensive use for corn and other
row crops. Crop residue can be left on the surface and
manure can be added to maintain good tilth. Yields of
corn are above average if management is good.

On this soil, lime, manure, and commercial fertilizer
are needed to help crops make good growth. Response
to fertilizer is good. (Capability unit I-4)

Sattre loam, deep, 2 to 5 percent slopes (SbB).—The
surface layer of this soil is very dark brown to very dark

ray and 1s 4 to 8 inches thick. Below the surface layer
1s a distinet, light-colored subsurface layer. The under-
lying sand and gravel are at a depth of 36 to 45 inches.

This soil is on stream benches, adjacent to Hayfield
soils in many places. It is also on convex ridges in the
uplands, near Racine soils.

Some runoff takes place; therefore, this soil erodes
easily when the surface is bare. Crop residue can be left

on the surface and manure can be added to increase the
intake of water and to maintain good tilth. Tillage
should be on the contour or this soil ought to be terraced
if row crops are grown. Constructing terraces is difficult,
however, where this soil is on benches, because of the shape
and pattern of the areas. Corn or other row crops can
be grown intensively if this soil is terraced.

If proper management is used, yields of corn that are
above average are obtained in years when the amount
of rainfall is average. Where the supply of subsoil mois-
ture is low, crops that are more drought resistant should
be substituted for corn in the rotation. Lime is needed for
the optimum growth of crops. Response to fertilizer is
good. (Capability unit 1Ie—4)

Sattre loam, deep, 5 to 9 percent slopes, moderately
eroded (SbC2).—This soil has a surface layer that is 4 to
6 inches thick. The surface layer is very dark brown to
very dark gray when moist and is somewhat lighter
colored when dry. Sand and gravel are at a depth of 36
to 45 inches, and they are at a depth of less than 40 inches
in much of the acreage.

This soil is on the side slopes of benches or escarpments,
downslope from Camden, Waukegan, and other Sattre
soils. In a few places, it is on side slopes in the uplands,
adjacent to Racine and moderately deep Sattre soils. The
individual areas are small; therefore, this soil is generally
managed with the adjoining soils.

Included in mapped areas of this soil are a few minor
patches of a soil that is not underlain by sand or gravel.
Also included are areas of soils that have a darker and
thicker surface layer than typical. Other inclusions con-
sist of severely eroded spots that are indicated on the
soil map by the symbol for severe erosion.

This Sattre soil is subject to erosion when the surface
is bare or is only sparsely covered by plants. If row crops
are grown, tillage ought to be on the contour or this soil
should be terraced or stripcropped. Terraces may be
difficult to lay out, however, where these soils are on
benches.

If this soil is terraced or stripcropped, corn and other
row crops can be grown 2 years in 4. Yields of corn are
above average if management is good. Lime, manure,
and commercial fertilizer are needed to establish a stand
of legumes. Response to fertilizer is good. (Capability
unit 1Te-2)

Spillville Series

In the Spillville series are moderately well drained,
nearly level soils that have a thick, dark-colored surface
layer. The surface layer is high in content of organic
matter and is in good tilth. These soils formed in loamy
alluvium. No stones or pebbles are on the surface or in
the subsoil.

These soils are on bottom lands along streams in the
western part of the county. They are adjacent to Turlin
and Otter soils, to areas of Alluvial land, and in some
places to areas of Terril soils.

Representative profile:

0 to 36 inches, black, very friable loam.
36 to 54 inches, black and very dark brown, friable loam.

54 to 60 inches, very dark grayish-brown, friable loam; com-
mon, dark yellowish-brown and very dark gray mottles.
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The color of the surface layer ranges from black to
very dark brown. In some places the surface layer is 40
or more inches thick.

These soils are moderately permeable. They are high
or very high in available moisture capacity and take in
water well, but they are occasionally flooded. If flooding
occurs, it usually takes place early in spring before crops
are planted.

These soils are suited to row crops. They are slightly
acid in many places, however, and lime is needed in some
places for the optimum growth of crops. These soils are
medium in available nitrogen and potassium and low in
available phosphorus.

Spillville loam (0 to 1 percent slopes) (Sp).—This is
the only Spillville soil mapped in the county. It has no
stones or pebbles on the surface and has a thick, black
surface layer that is high in content of organic matter.
In some places this soil contains thin layers of sandy
material at a depth of 30 inches or below. A large stream
that cannot be crossed with farm machinery dissects the
areas in a few places.

This soil is on bottom lands, adjacent to Turlin and
Otter soils. In a few places, it is adjacent to areas of
Terril soils.

No runoff takes place on this soil. The intake of water
is good; therefore, water does not pond on the surface.
This soil is generally not wet, but it is flooded occasionally
in some years.

Corn or other row crops can be grown intensively if
this soil is protected from occasional flooding. If man-
agement is good, yields of corn are above average. Re-
sponse to fertilizer is good. (Capability unit I-2)

Steep Rock Land

Steep rock land (8 to 40 percent slopes) (Sr) consists
of outcrops of limestone bedrock and of areas where a
few inches of silty or loamy material overlies the bedrock
(fig. 7). The limestone is hard but is fractured in most
places. The slopes are irregular and are as steep as 30
percent or more.

This land type is on escarpments between two levels of
soils of the uplands. Soils formed in loess or glacial till are
upslope from it, and Loamy colluvial land, Volney soils,
and other soils of the bottom lands are downslope. In
places this land type is on ledges or side slopes between
soils formed in loess and soils formed in till. In many
places the areas in which it occurs extend back along
drainageways in the uplands. Included in mapped areas
of this land type are a few patches in which about 12
inches of silty or loamy material overlies the bedrock.

This land type has only slight agricultural value, and
in many of the areas it supports a poor stand of hard-
wood trees. It is suitable for trees, wildlife habitats, or
permanent pastures, but the carrying capacity of the
pastures is very low. Farm equipment cannot be used
on this land.

Woodland is probably a better use for this land type
than permanent pasture, and selected cuttings can be
made in some places. Replanting of trees must be done
by hand. (Capability unit VIIs-1)

Figure 7.—A typical scenic area occupied by Steep rock land along
the Upper Iowa River. The limestone walls extend upward from
200 to 300 feet.

Steep Sandy Land

Steep sandy land, 14 to 30 percent slopes (SsF) con-
sists of a layer of sandy loam or of coarser textured
material that is more than 40 inches thick. This ma-
terial is variable in color, texture, and thickness. The
color ranges from very dark gray to brown, and the
texture ranges from sandy loam to loamy sand. No
gravel is on the surface.

This land type generally occupies small areas on con-
vex side slopes and on bench escarpments. It is down-
slope from Hagener, Chelsea, Lamont, and Dickinson
soils. It is similar to a mixture of those soils or to
Loamy colluvial land in some places. Typical profiles
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of the Hagener, Chelsea, Lamont, and Dickinson soils
are described under their respective series. )

Steep sandy land has very low available moisture
capacity and is rapidly permeable. Where the surface
is bare, this land is subject to erosion caused by runoff
or wind. It is droughty and supports only a limited
growth of plants. o )

This land type is suitable for trees, wildlife habitats,
or permanent pasture, but farm equipment cannot be
safely used on some of the areas. The land is medium
acid in most places and is very low in available nitro-
gen, phosphorus, and potassium. In most places lime
and fertilizer are not applied, however, because of the
poor response. (Capability unit VIIs-2)

Tama Series

Well-drained soils of the uplands make up the Tama
series. These soils formed in loess. They have a dark-
colored, friable surface layer that is in good tilth.
Their surface layer and subsoil are free of stones and
pebbles. The slopes range from 2 to 14 percent.

The Tama soils are on convex ridges and side slopes,
and the areas are intermingled with areas of Downs
soils. Therefore, the Tama soils are mapped and man-
aged with the Downs soils.

Representative profile:

0 to 15 inches, very dark brown, grading to very dark gray
and very dark grayish-brown, friable siit loam.

15123 n:1%3 inches, dark yellowish-brown, friable light silty clay

33 to 47 inches, yellowish-brown, friable silt loam.

In most places the surface layer is very dark brown,
but the color ranges from black to very dark grayish
"brown in places.

These soils have high available moisture capacity and
are moderately permeable. The more sloping Tama
soils are subject to severe erosion when the cover of
plants is absent or is sparse.

The Tama soils are suited to row crops, but the sloping
areas ought to be terraced or stripcropped if row crops
are grown,

Lime is needed on these acid soils. The soils are low
to medium in available nitrogen and phosphorus and are
medium in available potassium.

Terril Series

Well drained or moderately well drained soils that
formed in loamy alluvium are in the Terril series.
These soils have a thick, dark-colored surface layer.
The slopes range from 0 to 5 percent.

The Terril soils are on first bottoms along small
drainageways, on low benches, and at the base of up-
land slopes. In many places they are adjacent to Turlin
and Spillville soils, and they are near areas of Wau-
kegan soils in some places.

Representative profile:

0 to 32 inches, very dark brown and black, friable loam,

32 to 40 inches, very dark grayish-brown and brown to dark-
brown, friable loam,

40 to 48 inches, brown to dark-brown, friable loam.
240-019—68—5
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The surface layer ranges from very dark brown to
black in color. Its thickness ranges from 20 to 40
inches. . .

The Terril soils have high available moisture capacity
and are moderately permeable. They are not wet, but
infrequently they receive runoff from the soils upslope.
Drainageways dissect the areas in some places. Con-
trolling the water is necessary to prevent small drain-
ageways from developing into gullies. )

These soils are suited to row crops. They are medium
in available nitrogen and potassium and low in avail-
able phosphorus.

Terril loam, 0 to 2 percent slopes (TeA).—This soil has
a black or very dark brown surface layer that is high in
content of organic matter. The surface layer is friable
and is in good tilth.

This soil is on first bottoms along upland drainageways
and on stream benches. It is adjacent to Spillville,
Turlin, Dorchester, and Waukegan soils and below Nord-
ness soils and Steep rock land in many places. The
individual areas vary in size, but many of them are small.
Therefore, this soil is managed with the adjoining soils
in many places.

Included in mapped areas of this soil are a few spots
occupied by a soil that has a dark-colored surface layer
that is only 16 to 20 inches thick. In these included areas,
the texture of the surface layer is silt loam.

This Terril soil is well drained or moderately well
drained, but occasionally it receives runoff from the soils
upslope. It can be protected from overflow by placing
diversion terraces in the areas upslope. The drainage-
ways need to be improved in a few places.

Corn_or other row crops can be grown intensively on
this soil, and yields of corn are above average if good
management is used. Response to fertilizer is very good.
(Capability unit I-2)

Terril loam, 2 to 5 percent slopes (TeB).—This soil gen-
erally has a very dark brown or black surface layer that
is 20 to 40 inches thick. In some places on the surface,
however, it has a deposit of lighter colored soil material
that is less than 6 inches thick and is low in content of
organic matter. In a few other areas, the surface is cov-
fred by a deposit consisting of about 4 inches of sandy
oam. /

This Terril soil is on stream benches at the base of
slopes in the uplands. It is also near the junction between
the uplands and drainageways. It is adjacent to less slop-
ing Terril, Turlin, Spillville, Waukegan, and Dorchester
solls. Many of the individual areas are small, and many
of them are managed with the adjacent, less sloping soils.

Included in mapped areas of this soil are areas of a soil
in which the surface layer is silt loam 6 to 12 inches thick.
Also included are areas in which loamy sand is at a depth
of only 36 inches. Other inclusions consist of soils that
have slopes of 5 to 9 percent.

Runoff - from the uplands deposits sediment on this
Terril soil. Placing diversion terraces upslope gives pro-
tection from occasional overflow.

Tilling this soil on the contour helps to prevent rilling
and development of gullies. In some places improvement
is needed in the drainageways. Where the soil is tilled on
the contour, corn or other row crops can be grown in-
tensively. Yields of corn are above average if manage-
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ment is good. Response to fertilizer is very good.
(Capability unit ITe-2)

Turlin Series

In the Turlin series are somewhat poorly drained soils
formed in loamy alluvium. These soils have no stones
or pebbles on the surface, and they have a thick surface
layer that is dark colored. The slopes range from 0 to
5 percent.

These soils are near the place where the bottom lands
are adjacent to upland slopes. They also are on low
benches that consist of the first bottoms of side streams.
In adjoining areas are Colo, Otter, Kato, Terril, and
Spillville soils.

Representative profile:

0 to 34 inches, very dark brown and black, friable gritty
silt loam and loam.

34 to 41 inches, very dark grayish-brown, friable loam; com-
mon, dark yellowish-brown and dark-brown to brown mot-
tles.

41 to 52 inches, very dark grayish-brown and dark grayish-
brown, friable loam; common, strong-brown and dark yel-
lowish-brown mottles.

The surface layer ranges from black or very dark
gray to very dark brown in color, from silt loam to
loam in texture, and from 20 to 36 inches in thickness.
In many places the moderately dark color extends to
a depth of about 40 inches.

The available moisture capacity is high or very high,
and permeability is moderate. These soils generally
take in water well. They are slightly wet, however,
because of a moderately high but variable water table
and occasional flooding. Wetness usually does not limit
the growth of crops, but tile drainage allows farming
to be more timely. In years when rainfall is above
average, wetness reduces yields in fields that have not
been tile drained.

These soils are suited to row crops. They are neutral
or slightly acid, and lime is generally not needed for
crops to make good growth. These soils are medium
in available nitrogen and potassium and low in avail-
able phosphorus.

Turlin gritty silt loam, 0 to 2 percent slopes (TgA).—
This soil has a black to very dark brown surface layer of
silt loam to loam. The surface layer is 24 to 36 inches
thick., It is high in content of organic matter and is gen-
erally in good tilth.

This soil is on bottom lands, adjacent to Colo, Otter,
Terril, Spillville, and more sloping Turlin soils. Included
in mapped areas of this soil are areas on low benches that
have a moderately dark colored deposit of soil material on
their surface.

No runoff takes place on this Turlin soil. The intake of
water is generally good. Therefore, water does not pond
on the surface. The water table is moderately high, but its
height is variable. Flooding occurs at times during pe-
riods when there is a large amount of rainfall and when
this soil receives runoff. During the growing season, how-
ever, the water table is low enough that the growth of crops
is not affected. Some tile drainage allows farming to be
more timely. In years when rainfall is above normal,
wetness reduces yields in areas that are not tile drained.
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Corn or other row crops can be grown intensively on this
soil, and yields of corn are above average if management is
good. Good response is received from applications of fer-
tilizer. (Capability unit I-2)

Turlin gritty sift loam, 2 to 5 percent slopes (TgB).—
This soil has a black to very dark gray surface layer that
is 20 to 36 inches thick. The surface layer ranges from
silt loam to loam in texture. It is high in content of
organic matter and is in good tilth.

This soil is on bottom lands at the foot of upland slopes.
Adjacent to it are Terril, Spillville, Colo, Otter, and Dor-
chester soils.

Occasional flooding and a water table that is moderately
high make this soil slightly wet. In most years, however,
wetness does not affect yields of crops. Some tile drainage
allows farming to be more timely. It reduces wetness
caused by seasonal seepage.

Runoff occurs on this soil to some extent. Where the
surface is bare or is only sparsely covered by plants, some
erosion takes place. Therefore, tillage should be on the
contour if row crops are grown. Row crops can be grown
3 years in 4 if tillage is on the contour. Where tilth is
poor, 1 year of meadow can be substituted in the rotation
for a catch crop and oats.

Yields of corn are above average on this soil if manage-
ment is good. Lime is generally not needed for crops to
grow well. Response to fertilizer is good. (Capability
unit ITe-2)

Volney Series

The Volney series consists of soils that are well drained
and that have a dark-colored, silty surface layer high in
content of lime. These soils formed in medium-textured
material. They have many fragments of limestone on
their surface, and they contain many fragments of lime-
stone. The proportion of fragments increases with in-
creasing depth. The material is predominantly limestone
at a depth of 24 to 36 inches. The slopes range from
0 to 5 percent.

These soils are on alluvial fans and on bottom lands,
mainly in the eastern part of the county. They are down-
slope from Fayette and Nordness soils and Steep rock
land. They are above or adjacent to Dorchester soils
and to soils of the Dorchester-Chaseburg-Volney complex.

Representative profile:

0 to 30 inches, very dark gray, friable silt loam; contains
many fragments of limestone.
30 to 50 inches, fragments of limestone and some silt loam.

In the typical Volney soils, the color of the surface
layer ranges from very dark gray to very dark brown.
In the overwashed phases, however, the color of the sur-
face layer ranges from dark grayish brown to brown.

The Volney soils have medium available moisture capa-
city and are moderately permeable. In places they Iose
some subsoil moisture through deep percolation. ‘The
numerous fragments of limestone on the surface make
preparation of a seedbed difficult in places, and they may
damage farm machinery.

The sloping Volney soils are subject to erosion and
also receive sediments and fragments of limestone from
the soils upslope. Gullies form in the areas where water
concentrates. Diversion terraces can be placed in areas
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of the more sloping Volney soils at the base of upland
slopes.

If they are properly managed, the Volney soils are
suited to row crops. In many places, however, their use
is determined by the use of the adjoining soils, now used
mainly for crops. The Volney soils are low in available
nitrogen, very low in available phosphorus, and medium
in available potassium.

Volney channery silt loam, 0 to 1 percent slopes
(VcA).—This soil has a very dark gray surface layer that
is 24 to 36 inches thick. The surface layer contains lime
and fragments of limestone. In places 6 inches or less of
light-colored material has been deposited on the surface.

This soil is on bottom lands, below foot slopes occupied
by more sloping Volney soils. In many places it is adja-
cent to Dorchester soils or to areas of soils of the Dor-
chester-Chaseburg-Volney complex.

Little runoff takes place on this soil, but a large amount,
of runoff is received from higher lying soils. In places
silty material and fragments of limestone that have washed
or fallen from the areas upslope have been deposited on
the surface. Removing the large fragments of limestone
may be necessary before this soil can be cultivated.

This soil can be used intensively for corn or other row
crops, but its use is likely to be determined by the use of the
adjoining soils. If the amount of rainfall is average and
if management is good, yields of corn are average or above.
Lime is not needed, because this soil already contains exces-

sive lime. Response to fertilizer is good, especially re-
sponse to applications of phosphorus. (Capability unit
IIs-1)

Volney channery silt loam, 2 to 5 percent slopes
{VcB).—This soil has a very dark brown or very dark gray
surface layer that is 20 to 30 inches thick. The surface
layer contains lime and fragments of limestone. In a few
places, 6 inches or less of light-colored material has been
deposited on the surface.

This soil is on low foot slopes, below Fayette and Nord-
ness soils and Steep rock land. Downslope from it are
Dorchester and less sloping Volney soils or soils of the
Dorchester-Chaseburg-Volney complex.

Runoff erodes this soil. Therefore, tillage ought to be
on the contour where a row crop is grown. In places de-
posits of silty material and fragments of limestone eroded
from the soils upslope are still received. Diversion ter-
races placed in areas of this soil protect the soils downslope.

If this soil is tilled on the contour, corn or other row
crops can be grown 3 years in 4. The use of this soil, how-
ever, is likely to be determined by the use of the adjoining
soils. Crop residue can be left on the surface to help
maintain a good intake of water. In years when the aver-
age amount of rainfall is received, yields of corn are aver-
age if management is good. Lime is not needed. Ferti-
lizer, but not lime, is needed for optimum crop yields on
this soil. (Capability unit ITe-2)

Volney silt loam, overwashed, 0 to 1 percent slopes
(VoA).—About 6 to 20 inches of dark grayish-brown or
brown silt loam has been deposited on the surface of this
soil. The deposited material contains lime, but in most
places it contains no fragments of limestone. Below a
depth of 36 inches, however, the underlying material is
dominantly fragments of limestone.

This soil is on bottom lands, below foot slopes occupied
by other Volney soils. In many places it is adjacent to

areas of Dorchester soils or to soils of the Dorchester-
Chaseburg-Volney complex.

Runoff from the soils upslope continues to deposit silty
sediment on the surface of this soil. Young crops are
sometimes covered by the sediment, and replanting may be
necessary. This soil can be protected from overflow by
placing diversion terraces in areas of the soils upslope.

The use of this soil is likely to be determined by the use
of the adjoining soils, but corn or other row crops can be
grown intensively. If management is good, yields of corn
are above average. Fertilizer should be applied, but lime
is not needed for optimum crop yields on this soil. (Capa-
bility unit I-5)

Volney silt loam, overwashed, 2 to 5 percent slopes
(VoB).—A layer of dark grayish-brown or brown silt loam
that contains lime covers the surface of this soil to a depth
of 6 to 20 inches. Below this deposition is a dark-colored
surface layer that has a texture of silt loam and is 20 to
30 inches thick. In this buried soil, fragments of limestone
increase in number with increasing depth. At a depth of
30 inches or more, the material is dominantly fragments
of limestone.

This soil is on foot slopes, below Fayette and Nordness
soils and Steep rock land. It is adjacent to Dorchester
soils, to soils of the Dorchester-Chaseburg-Volney com-
plex, and to areas of less sloping Volney soils downslope.
Included in mapped areas of this soil are a few minor areas
where the slopes are greater than 5 percent.

In most places silty material, eroded from the soils up-
slope, has been deposited on this soil. Gullies form where
water concentrates. Also, young crops that are emerging
may be covered by sediment. Diversion terraces are
needed in areas of this soil near the base of upland slopes.

Where tillage is on the contour and this soil is protected
from overflow, corn or other row crops can be grown 4
years in 5. Yields of corn are above average if manage-
ment is good. This soil contains abundant lime. Response
to fertilizer is good. (Capability unit ITe-2)

Waucoma Series

In the Waucoma series are well-drained soils that
formed in 30 to 50 inches of loamy material. Generally,
beneath this loamy material is a thin layer of material
weathered from limestone, with limestone bedrock below.
In a few places, the weathered material is absent. An
abrupt boundary separates the surface layer from a light-
colored subsurface layer. In many places stones or peb-
bles are absent from the surface layer, but a few are in
the subsoil. The slopes range from 0 to 14 percent.

These soils are on ridges, on side slopes, and on high
structural benches in the uplands. They are downslope
from Racine or Bassett soils and upslope from Winne-
shiek soils. Adjacent to them in places are Atkinson,
Whalan, and Jacwin soils.

Representative profile:

0 to 7 inches, very dark gray, friable loam to silt loam.

7 to 18 inches, very dark gray, dark grayish-brown, and dark-
brown to brown, friable loam to silt loam.

18 to 36 inches, dark-brown to brown, dark yellowish-brown,
and yellowish-brown, friable loam and sandy clay loam
that contain some pebbles. )

36 to 39 inches, dark-brown to brown, firm clay underlain by
hard limestone bedrock.
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The surface layer ranges from 5 to 9 inches in thickness.

These soils have medium available moisture capacity,
and the loamy material is moderately permeable. In
places bedrock limits the root growth of some plants.

Runoff erodes the sloping Waucoma soils if the surface
is bare or is only sparsely covered by plants. Crop resi-
due can be left on the surface to increase the intake of
water and to reduce runoff. N

These soils are medium acid in most places, and lime
is needed for the optimum growth of crops. The soils
are low in available nitrogen, phosphorus, and potassium.

Waucoma loam, 0 to 2 percent slopes (\WcA).—This soil
has a surface layer of very dark gray or dark grayish-
brown loam to silt loam that is 6 to 9 inches thick. In
cultivated areas the surface layer is underlain by a distinct,
light-colored subsurface layer. No stones or pebbles areon
the surface, but some are 1n the subsoil. Limestone bed-
rock is at a depth ranging from 30 to 50 inches. It is be-
low a depth of 40 inches in many places.

This soil is on convex ridges in the uplands and on high
structural benches. It is below Racine or Bassett soils and
upslope from Winneshiek and more sloping Waucoma
soils. The individual areas are small. Therefore, much
of this soil is often managed with the adjoining sloping
soils.

Because of the nearly level relief and good intake of
water, little or no runoff takes place on this soil. Corn
and other row crops can be grown intensively, but crop
residue should be left on the surface. If tilth becomes
poor, meadow can be included in the rotation and manure
can be applied.

If management is good, yields of corn grown on this soil
are above average. Lime and fertilizer are needed, how-
ever, for optimum yields of crops. Response to fertilizer
isgood. (Capability unit I4)

aucoma loam, 2 to 5 percent slopes (WcB).—In areas
that are not cultivated, this soil has a surface layer of very
dark gray or very dark brown silt loam to loam that is 5
to 9 inches thick. In cultivated areas the surface layer is
very dark grayish brown and part of the light-colored
subsurface layer has been mixed into it. The subsoil con-
tains some stones or pebbles. Limestone is at a depth of
30 to 50 inches.

This soil is on narrow convex ridges and on high struc-
tural benches below Racine, Bassett, or less sloping Wau-
coma soils. In places it is near Atkinson, Whalan, and
Jacwin soils that are on the adjacent slopes. Included in
mapped areas of this soil are patches of eroded soils that
have a surface layer only 3 to 6 inches thick.

The surface layer of this Waucoma soil erodes easily
when it is bare or is only sparsely covered by plants.
Therefore, tillage ought to be on the contour or this soil
should be terraced where row crops are grown. The ter-
races need to be laid out in such a way that the underlying
bedrock is not exposed in the channel of the terraces. Crop
residue can be left on the surface and manure can be added
in these channels.

Corn or other row crops can be grown intensively if this
soil is terraced. Yields of corn are above average if man-
a,%ement is good. Lime is needed for the optimum growth
of crops. Response to fertilizer is good. (Capability
unit ITe—4) ,

Waucoma loam, 5 to 9 percent slopes (WcC).—Much of
the acreage of this soil is used for purposes other than for
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cultivated crops. The surface layer in the areas that are
not cultivated is very dark gray to very dark brown loam
or silt loam, and it is 5 to 8 inches thick. In the cultivated
areas, the surface layer is 8 to 6 inches thick and is very
dark grayish brown. Most of the subsurface layer has
been mixed into the surface layer in many of the cultivated
areas. Limestone is at a depth ranging from 30 to 50
inches. It is between 30 and 40 inches in much of the
acreage. The subsoil contains some stones or pebbles.

This soil is on convex side slopes, both below and above
other Waucoma soils. It is upslope from Winneshiek
soils, and it is adjacent to Atkinson, Whalan, or Jacwin
soils in a few places.

Where the surface is bare or is only sparsely covered by
plants, runoff erodes this soil. If row crops are grown,
crop residue can be left on the surface or this soil should
be tilled on the contour or terraced. The terraces must be
laid out in such a way that the underlying bedrock is not
exposed.

If this soil is terraced or stripcropped, corn or other
row crops can be grown 2 yearsin 4. Lame is needed, how-
ever, if a stand of legumes is to be established. Yields of
corn are average or above if management is good. Re-
sponse to fertilizer is good. (Capability unit I1Ie-2)

Waucoma loam, 9 to 14 percent slopes (WcD).—This
soil has a surface layer of very dark gray or very dark

rayish-brown loam or silt loam. Below the surface layer
1s a distinet, light-colored subsurface layer. Some stones
and pebbles are on the surface, but they are more numerous
in the subsoil than on the surface. ILamestone is generally
at a depth between 30 and 50 inches. It is at a depth be-
tween 30 and 40 inches in much of the acreage.

This soil is on convex side slopes and on high foot slopes
below Racine, Bassett, or less sloping Waucoma or Atkin-
son soils. It is upslope from Rockton and Winneshiek
soils and from areas of Steep rock land. Inmany places it
is ftsdjacent to slopes occupied by Marlean and Jacwin
soils.

Included in mapped areas of this soil are a few places
in which the surface layer is thicker and darker than
typical and in which there is no light-colored subsurface
layer. Also included are a few moderately eroded areas in
which the surface layer is only 8 to 6 inches thick. Other
inclusions consist of a few severely eroded areas indicated
on the soil map by the symbol for severe erosion.

The surface layer of this Waucoma soil erodes when it
is bare or is only sparsely covered by plants. Therefore,
crop residue ought to be left on the surface, or this soil
should be terraced or stripcropped. The terraces must be
laid out in such a way that the bedrock is not exposed. If
bedrock is at a depth of less than 30 inches, it may interfere
with the construction of the terraces. Where this soil is
terraced or stripcropped, corn or other row crops can be
grown 1 year in 5. A stand of meadow is seldom left for
more than 3 years.

Yields of corn are only average on this soil, even when
management is good. Lime and fertilizer are needed to
help establish a stand. Response to fertilizer is moderate.
(Capability unit ITTe—4)

Waukegan Series

In the Waukegan series are well-drained soils that have
a dark-colored surface layer. These soils formed in 24
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to 45 inches of loam to silt loam over leached sand and
gravel. They do not have stones or pebbles on the sur-
face or in the subsoil. The slopes range from 0 to 5
percent.

These soils are mainly on stream benches, and they are
also on convex ridges or on the side slopes of uplands
in a few places. On the benches they are adjacent to
Kato, Sattre, Bixby, and Camden soils. Near them on
the adjacent uplands are Ostrander and Atkinson soils.

Two depth phases of Waukegan soils are mapped in
this county. In the deep phase, sand and gravel are at
a depth of 36 to 45 inches. In the moderately deep phase,
they are at a depth of 24 to 36 inches.

Representative profile of a moderately deep Waukegan
soil:

0 {:o 14 inches, black and very dark grayish-brown, friable
oam.

141to 25 inches, dark-brown and dark yellowish-brown, friable
oam,

25 to 50 inches, yellowish-brown and dark yellowish-brown,
loose fine gravel.

The surface layer ranges from 6 to 15 inches in thick-
ness and from loam to silt loam in texture. The color of
the surface layer ranges from black to very dark brown.
In places this soil is moderately dark colored to a depth
of 24 inches.

The surface layer is high in content of organic matter
and is in good tilth. The deep Waukegan soils have
medium to moderately high available moisture capacity.
The moderately deep Waukegan soils have medium avail-
able moisture capacity. The intake of water is good, and
these soils are moderately permeable.

The moderately deep Waukegan soils warm up quickly
‘in spring and can be worked soon after rains. They
may lose some moisture from the subsoil, however, as a
result of deep percolation.

These soils are suited to row crops, but the sloping
areas erode unless they are protected by a good cover
of plants. These soils are slightly acid to medium acid,
and lime is generally needed for the optimum growth
of crops. The soils are low in available nitrogen and
phosphorus and very low in available potassium.

Waukegan loam, deep, 0 to 2 percent slopes (WdA).—
The surface layer of this soil ranges from loam to silt loam
in texture, from 12 to 15 inches in thickness, and from
black to very dark brown in color. No stones or pebbles
are on the surface. The underlying sand and gravel are at
a depth ranging from 386 to 45 inches, but they are at a
depth between 36 and 42 inches in much of the acreage.

This soil is on stream benches, and it is on upland ridges
in a few places. In places it is adjacent to nearly level
Kato soils, and it is adjacent to Sattre soils in some places.
Where this soil occurs in the uplands, it is near areas of
Ostrander or Atkinson soils, which are on the adjoining
slopes.

This soil is easily tilled, and little or no runoff takes
place, because of the nearly level slopes and good intake of
water. The available moisture capacity is only medium to
moderately high, and as a result, the growth of crops is
limited in some years.

Corn or other row crops can be grown intensively on this
soil. The surface needs to be protected, however, by a
cover of crop residue. Yields of corn are above average if
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management is good, but some lime is needed for optimum
]):riel)ds. Response to fertilizer is good. (Capability unit
4

Waukegan loam, deep, 2 to 5 percent slopes (WdB}.—
In most places this soil has a surface layer of very dark
brown loam to silt loam that is 8 to 12 inches thick. In a
few areas, however, 6 to 18 inches of light-colored sandy
material has been deposited on the surface. The under-
lying sand and gravel are at a depth of 36 to 45 inches.
They are at a depth of less than 42 inches in much of the
acreage. The surface is free of stones and pebbles.

This soil is mainly on stream benches, but it is on upland
ridges in places. It is adjacent to less sloping Waukegan
soils, and in some places it is also adjacent to Kato and
Sattre soils. In many places this soil is near areas of
Ostrander and Atkinson soils, which are on the adjoining
upland slopes.

Some runoff takes place and causes erosion on this soil
when the surface is bare. Therefore, row crops ought to
be tilled on the contour or this soil should be terraced.
Terracing is somewhat difficult because of the shape or size
of the areas. If terraces are constructed, however, corn
or other row crops can be grown intensively. Crop residue
ought to be left on the surface.

Yields of corn are generally above average if this soil is
well managed. The growth of crops is limited in some
years, however, by the medium to moderately high avail-
able moisture capacity. Lime and fertilizer are needed
for optimum yields. Response to fertilizer is good.
(Capability unit ITe-4)

Waukegan loam, moderately deep, 0 to 2 percent
slopes (WgA).—This soil has a very dark brown surface
layer that is 8 to 14 inches thick. It has no stones or
pebbles on the surface. Depth to the underlying sand and
gravel ranges from 24 to 36 inches.

This soil is mainly on stream benches, but in a few places
it is on ridges in the uplands. In places it is near Sattre
and Bixby soils, which are on adjacent benches. Also in
some places it is near Ostrander, Sattre, or Bixby soils of
the uplands.

This soil is easily tilled, but it is slightly droughty in
years when the amount of rainfall is only average. It
warms up quickly in spring and can be worked soon after
rains. Although the intake of water is good and no runoff
takes place, some water may be lost through deep
percolation. .

Corn and other row crops can be grown intensively on
this soil. Yields of corn are generally above average if
rains are timely and if management is good. The surface
needs to be protected by crop residue, and the crops need
lime and fertilizer. Response to fertilizer is good to
moderate. (Capability unit ITs-1)

Waukegan loam, moderately deep, 2 to 5 percent
slopes (WgB).—This soil has a surface layer that is gen-
erally very dark brown and is 6 to 12 inches thick. No
stones or pebbles are on the surface. Sand and gravel are
at a depth ranging from 24 to 36 inches. They are at a
depth. of less than 30 inches in much of the acreage.

This soil is on stream benches and on ridges in the
uplands. In most places it is adjacent to other Waukegan
soils. In a few places, it is near Sattre and Bixby soils on
adjacent benches. In the uplands this soil is near
Ostrander, Sattre, and Bixby soils.



68

This soil warms up quickly in spring and can be worked
soon after rains. It is droughty, however, and is easily
eroded by runoff when it is only sparsely covered by plants.
Tillage can be on the contour when a row crop is grown,
but this soil is generally too shallow for terraces.

If crop residue is left on the surface and if this soil is
farmed on the contour, corn or other row crops can be
grown 3 years in 4. Where moisture is adequate in the
soil and good management is used, yields are generally
above average. Lime and fertilizer are needed, however,
to help in establishing a stand. Response to fertilizer is
good to moderate. (Capability unit IIe-6)

Whalan Series

In the Whalan series are well-drained soils that have
a distinct, light-colored subsurface layer. These soils
formed in 15 to 30 inches of loamy glacial material. The
glacial material is underlain by a thin layer of material
weathered from limestone bedrock that, in turn, over-
lies bedrock. In areas that are cultivated or that are
eroded, the surface layer is light colored. A few stones
or pebbles are in the subsoil and are on the surface in
some places. The slopes range from 2 to 24 percent.

The Whalan soils are on convex ridges, on side slopes,
and on high foot slopes and structural benches. They
are mainly in the western part of the county, but some
areas are in the eastern part near the valleys of the
major streams. These soils are downslope from Renova
and Coggon soils and upslope from Jacwin and Marlean
soils and Steep rock land.

Representative profile:

0 to 2 inches, black, very friable loam to silt loam.

2 {;oal'; inches, dark grayish-brown, very friable loam to silt
O .

7 to 28 inches, brown, dark-brown, dark yellowish-brown, and
yellowish-brown, friable loam and light clay loam that con-
tain some pebbles.

28 to 30 inches, dark-brown and brown, firm gritty clay that
is underlain by hard limestone bedrock.

The surface layer ranges from 2 to 4 inches in thick-
ness and from very dark gray to black in color. Its tex-
ture ranges from loam to gritty silt loam. The subsur-
face layer ranges from 4 to 8 inches in thickness.

The loamy material is moderately permeable, and the
available moisture capacity is very low or low. The small
amount of subsoil moisture limits the growth of crops
In most years.

Runoft erodes these soils when the surface is bare or is
only sparsely covered by plants. The less sloping Whalan
soils are suited to row crops. The steep areas are suit-
able for permanent pasture, trees, and wildlife habitats.

These soils are acid, and crops grown on them need
lime for optimum growth. The soils are very low in
available nitrogen and low in available phosphorus and
potassium.

Whalan loam, 2 to 5 percent slopes (WhB).—In areas
that have never been cultivated, this soil has a black to very
dark gray surface layer that is 2 to 4 inches thick.
Beneath the surface layer is a distinct, light-colored sub-
surface layer. The plow layer in cultivated areas is dark
gray or dark grayish brown when moist and is much
Lighter colored when dry. In most places stones or pebbles
are absent from the surface layer but are in the subsoil.
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Depth to limestone or to material weathered from
limestone ranges from 15 to 30 inches.

This soil is on convex ridges in the uplands and on
structural benches below Renova and Coggon soils. In
most places it is upslope from other Whalan soils.

Where the ridges are moderately wide, tracts of nearly
level Whalan soils are included in mapped areas of this
soil. Also included are patches of Roseville soils in which
the depth to limestone is 30 to 50 inches. Roseville soils
are not mapped separately in this county.

Some water runs off this Whalan soil, and it causes
erosion when the surface is bare. Corn and other row
crops can be grown 2 years in 4 if they are planted and
tilled on the contour. Limestone is too near the surface
for terraces to be practical.

Unless rains are timely throughout the growing season,
crops grown on this soil make low yields. The underlying
limestone limits the root growth of some plants. If corn
is included in the rotation, yields are variable. They are
often above average or may be only average. Response to
fertilizer is moderate. ILime is needed for the optimum
growth of crops. (Capability unit ITe-6)

Whalan loam, 5 to 9 percent slopes, moderately
eroded (WhC2).—The surface layer of this soil is dark gray
or dark grayish brown when moist and has a texture of
loam to silt loam. The surface layer is much lighter
colored when dry, and it is low in content of organic matter.
‘Where this soil has been cultivated, the plow layer contains
the former subsurface layer and in some places 2 to 3 inches
of material from the subsoil. Some areas are severely
eroded, but more than half of the acreage is in trees and is
not eroded. The severely eroded areas are indicated on the
soil map by the symbol for severe erosion. Stones and
pebbles are in the subsoil, and a few are on the surface.
In a large part of the acreage, depth to limestone bedrock
or to material weathered from bedrock is less than 24
inches. Depth to bedrock ranges from 15 to 30 inches.

This soil is on convex side slopes, surrounded by areas of
other Whalan soils. In many places it is downslope from
Renova and Coggon soils. Included in mapped areas of
this soil are a few small areas of Roseville soils in which
depth to limestone or to material weathered from limestone
is 80 to 40 inches. ’

The capacity of this soil to store moisture is low enough
that it limits the growth of crops. Rains must be timely,
or the growth of crops is poor during dry periods. The
limestone near the surface also limits the root growth of
some plants. The surface layer sometimes seals during
hard rains, and it is low in content of organic matter an
is in poor tilth. Crop residue ought to be left on the
surface.

In much of the acreage, this soil is cultivated. It is sus-
ceptible to further erosion when the surface is bare or is
only sparsely covered by plants. Row crops can be tilled
on the contour or this soil should be stripcropped if row
crops are grown. Where this soil is stripcropped, corn or
other row crops can be grown 1 year in 4. Pastures are
seldom left longer than 3 years before they are renovated.
A row crop can be grown when the pastures are renovated.

In years when rainfall is average, yields of corn grown
on this soil are generally about average if management
is good. More drought-resistant crops are often grown
in place of corn. Lime, manure, and commercial ferti-
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lizer are needed if a stand of legumes is to be established.
Moderate response is received from fertilizer. (Capa-
bility unit ITTe-5)

Whalan loam, 9 to 14 percent slopes, moderately
eroded (WhD2).—T'rees or permanent pasture occupy about
two-thirds of the acreage of this soil. In the wooded or
pastured areas, this soil is not eroded. The surface layer
In those areas is very dark gray loam to silt loam and is 2
to 4 inches thick. It is underlain by a light-colored sub-
surface layer. In wooded areas a thin layer of leaf litter is
on the surface. The plow layer in cultivated areas is dark
gray or dark grayish brown when moist and is much lighter
colored when dry. No stones or pebbles are on the surface,
but some are in the subsoil. Depth to material weathered
from limestone or to the underlying limestone is 15 to 80
inches. Included in mapped areas of this soil are a few
areas of Roseville soils that are underlain by limestone at
a depth of about 30 to 40 inches.

This Whalan soil is on convex side slopes and on high
foot slopes below other Whalan soils. It is upslope from
areas of Steep rock land and from soils on stream benches.

This soil is easily eroded when the surface is bare or is
only sparsely covered by plants. Grazing needs to be con-
trolled in the pastured areas to keep from losing the cover
of plants. Selective cutting and planting are necessary in
the wooded areas.

If stripcropping is practiced, corn or other row crops can
be grown on this soil 1 year in 6. Pastures are seldom left
longer than 4 years, and a row crop can be grown when a
pasture is renovated.

Yields of corn are variable on this soil, but they are
often below average for the county, even when manage-
ment is good. ILime, manure, and commercial fertilizer
.are needed to obtain a good stand of pasture. However,
response to fertilizer is only moderate to poor (Capabil-
ity unit I'Ve-3)

Whalan loam, 14 to 24 percent slopes, moderately
eroded (WhE2)—This soil generally has a surface layer of
dark-gray or dark grayish-brown loam to silt loam that is
3 to 6 inches thick. In most places the surface layer is
light colored both when moist and when dry. In places,
near the base of slopes, however, the surface layer is
thicker and darker. In still other places, the surface layer
is only 1 to 8 inches thick and is very dark gray. In those
places it is underlain by a light-colored subsurface layer.
Some stones and pebbles are in the subsoil, but they are
generally absent from the surface layer. Depth to the
underlying limestone ranges from 15 to 30 inches.

This soil is on side slopes and on high foot slopes below
Renova, Coggon, and other Whalan soils. In places it is
upslope from areas of Steep rock land on stream benches.
Included in the mapped areas of this soil are a few small
areas of Roseville soils in which depth to material weath-
ered from limestone and depth to limestone bedrock is 30
to 40 inches.

Much of the acreage of this Whalan soil is in permanent
pasture, but some areas are in trees. A good cover of
plants needs to be kept on the surface so that runoff will
not cause erosion. Grazing ought to be controlled in the
pastures. Cutting should be done selectively in the wooded
areas, and trees ought to be replanted. Small areas of this
soil are excellent for wildlife habitats.

Farm equipment can be used on this soil. Therefore,
pastures can be renovated when the stand becomes poor.

Lime, manure, and commercial fertilizer are needed to
help establish a stand of pasture. (Capability unit
VIe-2

Wha)llan loam, 14 to 18 percent slopes, severely eroded
(WhE3}.—The present surface layer of this soil consists of
brown loam to silt loam that was formerly part of the sub-
soil. The surface layer has a somewhat lighter color when
dry than when moist. It is very low in content of organic
matter and is in poor tilth. A few stones and pebbles are
on the surface and in the subsoil. In most places depth to
the underlying limestone is between 15 and 24 inches.

This soil is on side slopes and on escarpments, below
Winneshiek, Waucoma, or other Whalan soils. In places
it is upslope from Nordness soils or Steep rock land. In-
cluded in mapped areas of this soil are small areas in which
depth to material weathered from limestone and depth to
limestone bedrock is between 30 and 40 inches.

Runoff quickly erodes this soil when the surface is only
sparsely protected by plants. Crop residue can be added
to the surface layer to increase the intake of water.

This soil is more suitable for trees or for wildlife habi-
tats than for permanent pasture, but it can be used for
permanent pasture. Grazing must be controlled in the
pastured areas. (Capability unit VIIe-1)

Winneshiek Series

In the Winneshiek series are well-drained soils of the
uplands. These soils formed in 15 to 30 inches of loamy
glacial material over a thin layer of material weathered
from limestone. They contain a distinct, light-colored
subsurface layer. Some pebbles are in the subsoil, and
pebbles are on the surface in places. The slopes range
from O to 18 percent.

These soils are on rather high structural benches and
on convex ridges and side slopes. They are mainly in
the western part of the county, but some areas are adja-
cent to major streams in the eastern part of the county.
The Winneshiek soils are below Waucoma, Racine, and
Bassett soils, and they are adjacent to Whalan, Atkin-
son, Marlean, and Rockton soils in many places. In
places they are upslope from areas of Steep rock land.

Representative profile: ,

0 to 7 inches, very dark gray, friable loam.

7 to 11 inches, brown to dark-brown, friable loam.

11 to 21 inches, dark-brown and dark yellowish-brown, friable
or friable to firm loam and clay loam that contain some
pebbles.

21 to 24 inches, dark-brown, firm clay that is underlain by
fragmented, rather soft limestone.

The surface layer ranges from very dark brown to
very dark gray in color and from 4 to 9 inches in thick-
ness. The subsurface layer ranges from 3 to 6 inches
in thickness.

These soils have very low or low available moisture
capacity: Permeability is moderate above the material
weathered from bedrock. The intake of water is gen-
erally good until the soil is saturated to a depth of 15 to
30 inches.

These soils are susceptible to erosion when the surface
is bare or is only sparsely covered by plants. The less
sloping Winneshiek soils are suited to row crops. The
steep areas are suited to permanent pasture, trees, and
wildlife habitats.
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For some plants, the limestone near the surface limits
the growth of roots. TUnless rains are timely during
summer, crops lack adequate moisture for good growth.

These soils vary in reaction, but legumes that are
grown on them generally need lime. The soils are low
in available nitrogen, phosphorus, and potassium.

Winneshiek loam, 0 to 2 percent slopes (WkA).—The
surface layer of this soil is very dark gray when moist, but
it is somewhat lighter colored when dry. The surface
layer is 6 to 9 inches thick and is underlain by a distinct,
light-colored subsurface layer. Stones and pebbles are in
the subsoil, but the surface is free of them in some places.
Depth to limestone ranges from 20 to 30 inches.

This soil is on convex ridges and on high, nearly level
structural benches. It is upslope from steeper Winneshiek
soils, and it is adjacent to Rockton, Marlean, and Whalan
soils in places. The individual areas are small. There-
fore, much of the acreage is managed with the adjoining
soils.

Little or no runoff takes places on this soil. Because of
the limestone near the surface, not enough moisture is
stored for some crops. Suitable crops for planting are
those that tolerate slight drought.

Corn and other row crops can be grown intensively on
this soil, but yields are not high unless rains are timely.
Lime and fertilizer are required for the optimum growth
of crops. Response to fertilizer is moderate to good.
(Capability unit IIs-1)

Winneshiek loam, 2 to 5 percent slopes {(WkB).—This
soil has a surface layer that is 4 to 8 inches thick. The
surface layer is very dark gray or very dark brown when
moist, but it is somewhat lighter colored when dry. It is
underlain by a distinct, light-colored subsurface layer.
Stones and pebbles are in the subsoil and in a few places
on the surface. In most places depth to limestone is be-
tween 15 and 30 inches. Limestone is at a depth of 36
inches in some places.

This soil is on convex ridges and on structural benches,
both above and below areas of other Winneshiek soils.
In many places it is downslope from Waucoma, Bassett, or
Racine soils.

This soil is somewhat droughty in years when the
amount of rainfall is only average. The root zone is lim-
ited by the limestone near the surface. Some crops will
not grow well because not enough moisture can be stored.

Runoff erodes this soil when the surface is bare or is
only sparsely covered by plants. Tillage ought to be on
the contour when row crops are grown, but this soil is too
shallow for terraces. Corn or other row crops can be
grown 2 years in 4 if they are planted and tilled on the
contour. Where corn is grown, the yields are generally
above average if rains are timely and if management is
good. Lime, manure,and commercial fertilizer are needed,
however, to help to establish the stand. Response to fer-
tilizer is moderate. (Capability unit IIe-6)

Winneshiek loam, 5 to 9 percent slopes (WkC).—Much
of the acreage of this soil is wooded or in pasture. The
surface layer in the wooded or pastured areas is very dark
gray and 1s 4 to 8 inches thick. It is underlain by a light-
colored subsurface layer. The surface is free of stones and
pebbles in some places, but a few stones or pebbles are in
the subsoil. In wooded areas a thin layer of leaf litter
covers the surface in some places. Limestone is generally
at a depth between 15 and 30 inches, but it is mainly below

a depth of 20 inches. The depth is as much as 36 inches in
some places.

This soil is on convex side slopes in the uplands, and it
is also on structural benches. It is downslope from Wau-
coma, Bassett, and other Winneshiek soils and is com-
monly adjacent to Rockton, Marlean, and Whalan soils.

The intake of water is good in most places, but this soil
is easily eroded when the surface is bare. If row crops
are grown, this soil ought to be tilled on the contour or
stripcropped. It is too shallow over limestone to be suita-
ble for terraces.

Lack of moisture limits the growth of crops on this soil
in years when rainfall is only average. Corn or other row
crops can be grown 1 year in 4, however, if this soil is
stripcropped. Yields of corn are variable but are usually
about average for the county. Meadows are generally
renovated after about 3 years.

Areas where the timber is good should not be cleared
but ought to be managed as woodland. The pastures re-
spond to applications of lime, manure, and commercial
fertilizer. (Capability unit I1Te-5)

Winneshiek loam, 5 to 9 percent slopes, moderately
eroded (WkC2).—The surface layer of this soil is 3 to 6
inches thick. It is very dark grayish brown when moist
but is somewhat lighter colored when dry. Stones or
pebbles are in the subsoil and in a few places on the sur-
face. In much of the acreage, the underlying limestone
is at a depth of less than 24 inches, but the depth ranges
from 15 to 30 inches. In some spots this soil is severely
eroded. Those spots are indicated on the soil map by the
symbol for severe erosion.

This soil is on structural benches or on convex side
slopes in the uplands. It is below Bassett and Waucoma
so@%s and both above and below areas of other Winneshiek
soils.

In much of the acreage, this soil is cultivated or was
formerly cultivated. In most places it takes in water well,
but the moisture-storing capacity is limited. As a result,
this soil is quickly saturated, and then runoff occurs. Crop
residue can be left on the surface, and this soil can be
tilled on the contour or stripcropped if corn or other row
crops are grown. Limestone is too near the surface for
this soil to be suitable for terraces.

Where stripcropping is practiced, corn or other row
crops c¢an be grown 1 year in 4. Meadows or pastures
are seldom left for more than 3 years, and a row crop is
grown when they are renovated. The yield of corn is vari-
able. It is usually about average, however, if rainfall is
timely and if management is good. Lime, manure, and
commercial fertilizer are needed to help establish a stand
of legumes. (Capability unit ITTe-5)

Winneshiek loam, 9 to 14 percent slopes (WkD).—This
soil has a very dark gray surface layer that is 4 to 6 inches
thick. Beneath the surface layer 1s a light-colored sub-
surface layer that is about 3 to 6 inches thick. Stones
and pebbles are on the surface in places and are in the sub-
soil. In a few wooded areas, a thin layer of leaf litter is
on the surface. Limestone is at a depth between 15 and
30 inches, but it is below a depth of 24 inches in much of
the acreage.

This soil is on convex side slopes and on high foot
slopes, below Waucoma and other Winneshiek soils. In
places it is adjacent to Whalan and Marlean soils and up-
slope from Sattre soils and areas of Steep rock land. In-
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cluded in mapped areas of this soil are patches in which
the surface layer is dark grayish brown and is only 3 to
6 inches thick.

If this Winneshiek soil is cultivated, it is subject to
erosion unless it is protected. This soil is too shallow over
limestone to be suitable for terraces.

Corn or other row crops can be grown 1 year in 6 or
when a pasture is renovated. Pastures are seldom left
more than 4 years before they are renovated. If corn is
grown, the yields are average or below average, depending
on the amount of rainfall and the kind of management.
Good stands of timber ought to be managed as woodland.
Because of the small size of the areas and the character-
istics of the adjacent soils, some of the areas are better
used as permanent pasture, woodland, or wildlife habitats
than for field crops. Lime, manure, and commercial fer-
tilizer are needed to help establish a stand of pasture or
field crops. (Capability unit IVe-3)

Winneshiek loam, 14 to 18 percent slopes (WkE).—Much
of the acreage of this soil is in permanent pasture or trees.
In the pastured or wooded areas, the surface layer is gen-
erally 4 to 6 inches thick and is very dark gray. Below
the surface layer is a distinet, light-colored subsurface
layer. Some stones or pebbles are on the surface and in
the subsoil in places. In some wooded areas, a thin layer
of leaf litter covers the surface. Limestone is generally
at a depth between 15 and 30 inches, but the depth is less
than 24 inches in much of the acreage. In a few areas,
limestone is at a depth of 30 to 50 inches.

This Winneshiek soil is on convex side slopes, below
Racine, Bassett, Waucoma, Rockton, and other Win-
neshiek soils. It is also on high foot slopes, above areas
of Sattre soils. Included in mapped areas of this soil are
a few areas In which the surface layer is darker and thicker
than typical.

Grazing must be controlled in the pastured areas to pro-
tect the cover of plants. Crop residue should be left on
the surface, for this soil quickly erodes when the surface
is bare. Oats are ordinarily used as a nurse crop when a
pasture is renovated.

Good stands of timber that grow on this soil ought to
be managed as woodland. Small tracts, within areas more
suitable for crops, can be used as wildlife habitats. Lime,
commercial fertilizer, and manure are needed when a
pasture is renovated. (Capability unit VIe-2)

Use and Management of Soils

This section briefly describes the use and management
of the soils in the county for crops and pasture; de-
seribes the system of capability classification used by the
Soil Conservation Service; discusses the use and man-
agement of groups of soils, or capability units; and gives
a table showing management and yield data for all of
the soils in the county. In addition, it discusses wood-
land and names trees suitable for planting on each of
the soils in the county, briefly discusses wildlife, and
gives facts about the soils that affect suitability for engi-
neering practices.

The information given in this section is not a substi-
tute for the detailed advice that can be provided by a
local representative of the Soil Conservation Service or
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by the county extension director. It may, however, help
the farmer or others plan suitable management for the
soils.

COUNTY, IOWA

Use and Management of the Soils for Crops
and Pasture

Farming in Winneshiek County consists mainly of
producing corn, small grains, hay, and pasture. These
products are marketed mainly through the sale of hogs,
cattle, and dairy products. Fertilizer and lime are needed
for optimum yields on many of the soils, however, and
water control is needed in many places. Also, the

ermanent pastures require regular renovation. Some

acts about fertilizer and lime, water control, and per-

manent pastures are given in the following paragraphs.
More specific information is given in the descriptions of
the capability units.

Fertilizer and lime.—The soils of this county furnish
different amounts and kinds of nutrients to plants. Fer-
tilizer and lime are applied to balance and supplement
the natural supply of nutrients. Applying fertilizer and
lime according to the needs indicated by the results of
soil tests is a necessary part of good management.

Examples of soils that contain a fairly large amount of
available phosphorus in their subsoil are the Fayette.
Those soils contain more available phosphorus than the
Kenyon and Bassett soils. Therefore, they need less
phosphate than do those soils. The Tama, Kenyon, and
other dark-colored soils that formed under prairie have
a somewhat larger supply of available nitrogen in their

low layer than do the Fayette and Coggon soils that

ormed under forest. Potassium is needed on most of

the soils. Below the plow layer, the supply of available
potassium generally decreases rapidly with increasing
depth. The Dorchester and Caneek soils contain an ex-
cess of lime, but lime is needed on many of the other
soils of the county.

Water control—Water control consists of slowing and
channeling runoff to protect the soils from erosion. It
also entails protecting the soils from flooding and of
removing the excess water so that plants will have a
favorable environment for optimum growth. Methods
of protection include the use of terraces, stripcropping
(fig. 8), contouring, and close-growing crops.

Many of the soils of bottom lands and colluvial fans,
and some soils of stream terraces, need protection from
flooding. Methods of protection include the use of levees
or dikes, diversion terraces, open ditches, and water re-
tention dams. They also include treatment of the up-
lands in the watershed to reduce and slow down runoff.
More than one of these practices may be necessary.

Many soils that are not well drained can be cultivated
without artificial drainage, but yields are generally be-
low optimum. Some kind of drainage system is neces-
sary to remove the excess water in the Clyde, Floyd, and
other soils that are not well drained. The excess water
can be removed by installing tile drains, open ditches,
grassed waterways, spillways, or diversion terraces. More
than one of these practices may be required.

Permanent pastures—For the soils used for permanent
pastures, regular renovation, if feasible, is needed when
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Figure 8—An aerial view of a field where stripcropping has been
used to protect the soils from erosion.

production declines.  Renovation consists of applying
Iime and fertilizer according to the results of soil tests,
controlling erosion, preparing a good seedbed, using a
combination of adapted legumes and grasses for seed-
ing, controlling weeds, and controlling grazing.

The soils in capability classes I, II, ITI, and IV are
generally not used for permanent pastures but are used
for field crops. When those soils are used for permanent
pastures, and when the pastures are renovated and well
managed, good yields are generally obtained.

If renovation is practical, the soils in capability classes
V, VI, and VII can be used for permanent pastures.
Where complete renovation is not feasible, those prac-
tices that are feasible can be used, or the area should be
kept in trees or used for wildlife..

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
limitations 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 perma-
nent limitation, but without consideration of major and
generally expensive landforming that would change the
slope, depth, or other characteristics of the soils; and
without consideration of possible but unlikely major re-
clamation 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.

Capasuity Crasses, the broadest grouping, are desig-
nated by Roman numerals I through VIII. The num-
erals indicate progressively greater limitations and nar-
rower choices for practical use, defined as follows:

Class I. Soils that have few limitations that re-
strict their use.

Class II. Soils that have some limitations that re-
duce the choice of plants or require moderate
conservation practices.

Class III. Soils that have severe limitations that
reduce the choice of plants, require special con-
servation practices, or both.

Class IV. Soils that have very severe limitations
that restrict the choice of plants, require very
careful management, or both.

Class V. Soils subject to little or no erosion but
that have other limitations, impractical to re-
move, that limit their use largely to pasture,
range, woodland, or wildlife food and cover.
(None in Winneshiek County)

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

Class VII. Soils that have very severe limitations
that make them unsuitable for cultivation and
that restrict their use largely to grazing, wood-
land, or wildlife.

Class VIIL. Soils and landforms that have limita-
tions that preclude their use for commercial
plant production and that restrict their use to
recreation, wildlife, water supply, or esthetic pur-
poses. (None in Winneshiek County)

CapaBILITY SUBCLASSES are soil groups within one class;
they are designated by adding a small letter, ¢, w, s, or
¢, to the class numeral, for example, ITe. The letter e
shows that the main limitation is risk of erosion unless
close-growing plant cover is maintained; w shows that
water in or on the soil interferes with the growth of
plants or with cultivation (in some soils the wetness can
be partly corrected by artificial drainage) ; s shows that
the soil 1s limited, mainly because it is shallow, droughty,
or stony; and ¢, used in only some parts of the United
States, shows that the chief limitation is climate that is
too cold or too dry.

In class I there are no subclasses, because the soils of
this class have few limitations. Class V can contain, at
the most, only subclasses indicated by w, s, and ¢, be-
cause 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 recrea-
tion. ‘

Carapiity UNITs are soil groups within the subclass.
The soils in one capability unit are enough alike to be
suited to the same crops and pasture plants, to require
similar management, and to have similar productivity
and other responses to management. Thus, the capability
unit is a convenient grouping for making many state-
ments about management of soils. Capability units are
generally designated by adding an Arabic numeral to
the subclass symbol, for example, ITe—4 or I1Ie-6. Thus,
in one symbol, the Roman numeral designates the capa-
bility class, or degree of limitation, and the small letter
indicates the subclass, or kind of limitation, as defined in
the foregoing paragraphs. The Arabic numeral specific-
ally identifies the capability unit within each subclass.

In the following pages, the capability units of Win-
neshiek County are described and suggestions for the use
and management of the soils are given. The names of
soil series represented are mentioned in the description
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of each capability unit, but this does not mean that all
the soils of a given series appear in the unit. To find
the names of all of the soils in any given capability unit,
refer to the “Guide to Mapping Units” at the back of
this survey.

CAPABILITY UNIT I-1

In this capability unit are level or nearly level, dark-
colored or light-colored, well-drained soils of the Bert-
rand, Downs, Fayette, Festina, Ostrander, and Racine
series. These soils are on uplands and stream benches.
They have a friable, medium-textured surface layer and
a friable, medium-textured or moderately fine textured
subsoil.

These soils are moderately permeable and have high
water-holding capacity. They are well aerated, warm
up quickly in spring, and can be worked soon after rains.
The content of organic matter ranges from low to high
in the surface layer, but all of these soils are in good
tilth. Areas of these soils that have not been limed are
acid. Except for the Ostrander soils, which are medium
in available nitrogen, all of the soils are low or very low
in available nitrogen. These soils are also low in avail-
able phosphorus, and they range from low to medium in
available potassium.

The soils of this unit are suited to cultivated crops.
They are not susceptible to erosion, and drought or poor
drainage is not a hazard. Water does not pond on the
surface, although the soils are nearly level.

These soils are used for corn, soybeans, oats, hay, and
pasture, and trees grow well on them. Most of the acre-
age is used for cultivated crops, however, and corn is the
major crop. These are among the most productive soils
in the county, and corn and other row crops can be
grown intensively if management is good. Soybeans
are often substituted for corn in the rotation.

Lime is needed for optimum yields, and corn that is
not preceded by a legume responds well to applications
of nitrogen and phosphate fertilizer. Applications of
potash are also desirable.

CAPABILITY UNIT I-2

In this capability unit are level or nearly level, dark-
colored or light-colored, well-drained or somewhat poorly
drained soils of the flood plains. These soils are in the
Arenzville, Chaseburg, Dorchester, Huntsville, Kenne-
bec, Lawson, Spillville, Terrill, and Turlin series. They
have a friable, medium-textured surface layer and subsoil.

These soils are moderately permeable and have high
or very high water-holding capacity. They are occasion-
ally wet because of infrequent flooding or a moderately
high, but variable, water table. All of these soils, except
the Lawson and Turlin, are well aerated, and the Law-
son and Turlin soils are moderately well aerated. The
soils of this unit dry out somewhat more slowly in spring
and after heavy rains than the soils of capability unit I-1.

The content of organic matter is high or very high,
except in the Chaseburg, Dorchester, and Arenzville soils.
In those soils the content of organic matter is very low.
The soils of this unit are medium to very low in avail-
able nitrogen, low in available phosphorus, and only
medium in available potassium. The Dorchester soils
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contain abundant lime, but the other soils are slightly
acid to medium acid.

These are among the most productive soils in the
county. All of them are suitable for cultivated crops,
and they are also suitable for pasture and trees. They
are not droughty and are not subject to erosion, but the
Lawson and Turlin soils need some artificial drainage
so that field operations can be more timely. The other
soils need protection from occasional flooding.

The soils of this unit are used for corn, soybeans, oats,
hay, and pasture, but corn is the crop grown most ex-
tensively. The small areas adjacent to areas less suitable
for cultivation are used for permanent pasture.

Row crops can be grown intensively on these soils if
good management is used. A suitable rotation if
good management is used consists of 3 successive years
of row crops followed by a crop of oats and a crop grown
as green manure. Soybeans are sometimes substituted
for corn in this rotation. ,

For optimum yields, lime is needed on all of these
soils, except the Dorchester. Corn that is not preceded
by a legume responds well to application of a fertilizer
that contains nitrogen and phosphate. Where a high
rate of fertilization is used, potash is.also suggested.

CAPABILITY UNIT I-3

This capability unit is made up of nearly level and
gently sloping, dark colored or moderately dark colored,
somewhat poorly drained or moderately well drained
soils of the Atterberry, Bassett, Canoe, Hayfield, and
Rowley series. These soils are on uplands and stream
benches. They have a friable, medium-textured surface
layer, and all of them, except the Bassett, have a friable,
medium-textured or moderately fine textured subsoil. The
Bassett soil has a friable to firm subsoil.

Permeability is moderate in all of these soils, except
the Bassett, and it is moderately slow in that soil. All
of the soils, except the Hayfield, have high or very high
water-holding capacity, but the water-holding capacity
of the Hayfield soil is medium to high. The soils are
moderately well aerated, but they are wet in some sea-
sons because of the moderately high, but variable, water
table. During wet seasons, farm operations are delayed,
to some extent, by the excess moisture.

The content of organic matter is medium to high, and
most areas of these soils are in good tilth. The reaction
ranges from medium acid to strongly acid. All but the
Atterberry soil, which is medium in available potassium,
are low in available nitrogen, phosphorus, and potassium.

The soils of this unit are suitable for cultivated crops,
and droughtiness is a minor hazard only in the Hayfield
soil. Erosion is not a hazard in most areas, although
water runs off the gently sloping areas. Water some-
times collects on the surface of the nearly level places
for a short period of time. Because the soils are slightly
wet, some artificial drainage will improve them so that
field operations can be more timely.

These are among the most productive soils in the
county if they are well managed. They not only are
suited to field crops and pasture, but trees also grow
well on them. Most of the acreage is in cultivated crops,
and corn is the major crop. Soybeans are also grown,
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however, and part of the acreage is used for oats, hay,
and pasture.

Row crops can be grown intensively on these soils.
Because some areas are small, however, they are man-
aged with the adjoining soils. A satisfactory rotation
is one in which row crops are grown for 3 years and are
followed by a crop of oats and a crop grown as green
manure.

Lime is needed on all of these soils for optimum
yields. Corn that is not preceded by a legume responds
well to applications of nitrogen, phosphate, and potash.
Oats and legumes respond well to applications of phos-
phate and potash fertilizer,

CAPABILITY UNIT I+

In this capability unit are level or nearly level, dark-
colored or light-colored, well-drained soils of the
Camden, Sattre, Waucoma, and Waukegan series.
These soils are on uplands and stream benches, and
they are deep over limestone bedrock or coarse-textured
material. They have a friable, medium-textured sur-
face layer and a friable, medium-textured or moderately
fine textured subsoil. All of these soils, except the Wau-
coma, are underlain by coarse-textured material at a
depth of about 36 to 45 inches. The Waucoma soil is
underlain by bedrock at a depth of 30 to 50 inches.

The surface layer and the subsoil of these soils are
moderately permeable, but permeability is rapid in the
underlying sand and gravel and in the fractured bed-
rock. The water-holding capacity is medium to high.
All of these soils are well aerated.

The content of organic matter is medium to low in
the surface layer of all of the soils except the Waukegan,
but it is high in many areas of that soil. These soils
are generally in good tilth. All of them are acid. Except
for the Sattre and Waukegan soils, all of them are low in
available nitrogen, phosphorus, and potassium. The
Sattre soil is medium in available potassium, and the
Waukegan soil is very low in available potassium.

These soils are suited to cultivated crops, but the bed-
rock or coarse-textured material in the substratum limits
the root development of some crops. Water that falls on
the surface is quickly absorbed, and the soils are slightly
droughty in years when rainfall is below average. These
soils are easily tilled and can be worked soon after rains.
In many places they are managed with the soils of capa-
bility unit ITe-4.,

The soils of this unit are productive. The large areas
are generally used for row crops, but some of the small
areas are in trees or pasture. Corn is the major crop,
but soybeans, oats, and hay are also grown. Grain sorg-
hum can be substituted for corn if the subsoil contains
only a small amount of moisture and if the preceding
crop was a legume. Corn and other row crops can be
grown intensively if good management is used. A suit-
able cropping system is one in which row crops are grown
successively for 8 years and are followed by a crop of
oats and a crop grown as green manure.

Lime and fertilizer are needed on these soils for opti-
mum yields, but the Waukegan soil requires less nitrogen
than the other soils. Corn that is not preceded by a
legume responds well to nitrogen, phosphate, and potash.

CAPABILITY UNIT I-5

In this capability unit are level or nearly level, some-
what poorly drained or moderately well drained soils of
the Lawson, Rowley, and Volney series. These soils are on
flood plains, and they have an overwash of friable,
light-colored, medium-textured sediments on their sur-
face. The soil material beneath the overwash is dark
colored, and it is also friable and medium textured. The
subsoil of the Volney soil contains fragments of lime-
stone that increase in number with increasing depth.

The water-holding capacity of these soils varies, but
it is generally medium to high. Permeability is moderate.
These soils are normally not wet, but they are flooded
occasionally or receive runoff from the soils upslope. In
some places the overwash makes the soils more suitable
for row crops, but it is low in content of organic matter.
The overwash is generally neutral, but it contains lime in
some places. All of the soils of this group are very low
in available nitrogen and low in available phosphorus
and potassium. The former surface layer that has been
buried by sediments is medium to low in available nitro-
gen.

These soils are suitable for row crops if they are pro-
tected from flooding. Artificial drainage is needed in
some of the nearly level areas, but the intake of water
is generally good. Many areas of these soils are man-
aged with the soils of capability unit I-2.

These soils are used for corn, soybeans, oats, hay, and
pasture, and they are also suitable for trees. Most of
the areas are cultivated. The soils are productive, but
yields are more variable than on soils in units I-1, I-2,
and I-8. If management is good, row crops can be grown
intensively. A suitable rotation is 3 consecutive years
of row crops followed by a crop of oats and a green-
manure crop. Soybeans are often substituted for corn
in the rotation.

Lime is generally not needed on the soils of this group,
but the soils respond well to applications of fertilizer.
For optimum yields, corn that is not preceded by a legume
should be fertilized with nitrogen, phosphate, and potash.

CAPABILITY UNIT Ife-1

This capability unit consists of gently sloping, dark-
colored or light-colored soils of the uplands. These soils
are well drained or moderately well drained. They are
in the Bassett, Bertrand, Coggon, Downs, Fayette, Fes-
tina, Kenyon, Orwood, Ostrander, Racine, Renova, and
Tama series. The surface layer is friable and medium
textured. The subsoil is friable to firm and is medium
textured or moderately fine textured.

All of these soils have high water-holding capacity.
All except the Bassett, Coggon, and Kenyon soils are
moderately permeable, but permeability is moderately
slow in the subsoil of the Bassett, Coggon, and Kenyon
soils. The soils take in water well. They absorb much
of the water from rainfall, although some water runs
off. The surface layer of the Bertrand, Fayette, Coggon,
and Renova soils tends to seal during hard rains, and a
crust is likely to form as the surface layer dries.

The soils of this unit vary greatly in content of organic
matter, but most of them have a medium amount of
organic matter in the surface layer. Unless they have
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been limed, they are acid. Except for the Ostrander and
Tama soils, which are low to medium in available nitro-
gen, these soils are low or very low in available nitro-
gen. The Downs and Fayette soils are low to medium
in available potassium and medium to high in available
phosphorus. All of the other soils, except the Tama,
are low in these elements. The Tama soil is low to
medium in available phosphorus and medium in avail-
able potassium.

These soils are suitable for row crops, but they are
subject to some sheet erosion because of their gentle
slopes. Droughtiness and wetness are not hazards. The
soils are subject to water erosion when the surface is
bare or when the cover of plants is sparse.

If these soils are terraced, row crops can be grown in-
tensively. Where they are not terraced but are tilled on
the contour, a rotation that will help to control erosion
consists of row crops grown for 3 consecutive years and
followed by a crop of oats and a crop of meadow. If
practices are not used to control erosion, growing row
crops only 2 years in 4 protects the soils.

If good management is used, these are among the most
productive soils 1n the county. They are suited to corn,
soybeans, oats, hay, and pasture, and trees also grow well
on them. Nearly all of the acreage is cultivated, and
corn is the main crop.

Lime is needed on all of the soils for optimum yields,
and corn that is not preceded by a legume responds well
to nitrogen. Corn, soybeans, and legumes respond well
to applications of phosphate and potash. Many areas
of the Fayette and Downs soils, however, may not need
ph(()isphate, except where a high level of fertilization is
used.

CAPABILITY UNIT Ile-2

Gently sloping, dark-colored or light-colored, well-
drained or somewhat poorly drained soils make up this
capability unit. These soils are at the base of slopes or
in drainageways in the uplands. They are in the Chase-
burg, Dorchester, Huntsville, Lawson, Terril, Turlin,
and Volney series. The surface layer and subsoil of
these soils are friable and medium textured, but the
subsoil of the Volney soils contains fragments of lime-
stone that increase in number with increasing depth.

The soils of this unit are moderately permeable. All
of them, except the Volney, have high or very high
water-holding capacity, but the Volney soils have
medium water-holding capacity. The Lawson and Tur-
lin soils are only moderately well aerated, but the rest
of the soils are well aerated. The soils receive runoff
from the soils upslope. The Lawson and Turlin soils
dry somewhat more slowly in spring and after heavy
rains than do the other soils.

In general, these soils are in good tilth, even though
the content of organic matter in their surface layer
ranges from very low to high. The Chaseburg and
Volney soils are medium acid, but the rest of the soils
are slightly acid or neutral. The Terril, Lawson, and
Turlin soils are medium in available nitrogen, but the
other soils are low or very low in that element. All of
the soils, except the Volney, are low in available phos-
phorus, and the Volney soils are very low. The soils
are medium in available potassium.
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These soils are suited to cultivated crops, but they are
subject to occasional overflow and to some sheet erosion.
Because the soils are at the base of slopes, they receive
about as much soil material through runoff from the
slopes above as they lose through erosion. Artificial
drainage is needed in some areas of the Lawson and Tur-
lin soils, which are slightly wet. Many areas of these
soils are managed with the soils of capability units I-2
and I-5.

If these soils are well managed, they are productive.
They are used for corn, soybeans, hay, and pasture, and
trees grow well on them. Most of the acreage is used for
cultivated crops, but a smaller proportion of the Volney
acreage is cultivated than of other soils in the unit. Corn
is the main crop, but soybeans can be substituted for corn
in the rotation.

These soils can be used intensively for row crops if they
are tilled on the contour and diversion terraces are placed
upslope. A suitable cropping system is one in which row
crops are grown successively for 8 years and are followed
by a crop of oats and a crop grown as green manure. Tile
drainage is needed in some areas of the Lawson and Tur-
lin soils so that field operations can be more timely.

Lime is not needed, except on the Chaseburg and Terril
soils. For optimum yields, corn that is not preceded by a
legume should receive nitrogen and phosphate. ILess
nitrogen fertilizer is needed on the Terril, Lawson,
Huntsville, and Turlin soils, however, than on the other
soils. The Volney soils need more phosphate than do the
other soils. Potash is likely to be needed where the level
of fertilization is high.

CAPABILITY UNIT Ile-3

Gently sloping, dark colored or moderately dark col-
ored soils that are somewhat poorly drained or moderate-
ly well drained are in this capability unit. These soils
are in the Franklin, Oran, and Riceville series. They
have a medium-textured surface layer and a medium-tex-
tured to moderately fine textured subsoil that is firm or
friable to firm. Permeability is moderately slow in the
subsoil, and the movement of water and air is somewhat
restricted In these soils.

These soils have high or very high water-holding ca-
pacity. The water table varies in height. Normally, it is
moderately high, which somewhat limits the intake of
water. These soils absorb most of the water from rain-
fall, however, if the amount is moderate. Because of the
gentle slopes, some runoff takes place.

The soils of this unit have a moderately high content of
organic matter and are medium acid to strongly acid.
Except for the Franklin soil, which is medium in avail-
able potassium, the soils are low in available nitrogen,
phosphorus, and potassium.

These soils are suited to cultivated crops, but they are
slightly wet and are slightly susceptible to sheet erosion.
Wetness is more of a problem in spring than during the
growing season. Therefore, artificial drainage can be
used to make field operations more timely.

Cultivated crops are grown on the soils of this unit.
Corn and soybeans are the major crops, but corn is grown
more extensively than soybeans. The soils not only are
suited to corn and soybeans, but they are also suited to
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oats, hay, and pasture. They are productive under good
management.

If these soils are terraced, and if tile drains are in-
stalled in some places, row crops can be grown inten-
sively. Row crops can be grown 3 years in 5 if these soils
are tilled on the contour. Where practices are not used to
control erosion, row crops should be grown only 2 years
in 5.

Lime is needed on all of these soils for optimum yields;
legumes are difficult to establish unless these soils receive
lime and fertilizer. Corn that is not preceded by a leg-
ume needs nitrogen, and corn, soybeans, oats, and legumes
need phosphate and potash. Less potash is required on
the Franklin soil, however, than on the other soils.

CAPABILITY UNIT Ile—4

In this capability unit are gently sloping, dark-colored
or light-colored soils that are well drained. These soils
are on uplands and stream benches and are deep over bed-
rock or coarse-textured material. They are in the Atkin-
son, Calmar, Camden, Sattre, Waucoma, and Waukegan
series. Except for the Calmar soil, which has a moder-
ately fine textured surface layer, all of the soils have a
friable, medium-textured surface layer and a friable, me-
dium-textured to moderately fine textured subsoil. The
Camden, Sattre, and Waukegan soils are underlain by
coarse-textured material at a depth of about 36 to 45
inches. The other soils of the unit, except the Calmar,
are underlain either by limestone or by material weath-
ered from limestone at a depth of 30 to 50 inches. In the
Calmar soil, limestone mixed with some soil material is
at a depth between 24 and 40 inches.

Permeability is moderate in the surface layer and sub-
soil of these soils, but it is rapid in the underlying frac-
tured limestone and in the sand and gravel. The Calmar
soil has low to medium water-holding capacity, but the
water-holding capacity is generally medium in the other
soils.

The intake of water is generally good in these soils, and
the movement of air and water is good in the profile. The
surface layer of most of these solls tends to seal during
hard rains, however, and a crust forms as the soils dry.
The surface layer of the Calmar soil is likely to puddle if
it is worked when wet. Because of the gentle slopes, some
runoff takes place on these soils.

Except for the Atkinson, Calmar, and Waukegan soils,
which have a high content of organic matter, all of the
soils of this unit are low to very low in content of organic
matter. The Calmar is low to medium in available nitro-
gen, but the other soils are low or very low in available
nitrogen. All of the soils are low in available phospho-
rus. The Sattre soils are medium and the other soils are
low or very low in available potassium. These soils are
acid. Lime is needed for optimum yields.

The soils of this unit are suitable for cultivated crops
but are subject to erosion. Also, the underlying limestone
bedrock or sand and gravel limit, to some extent, the
root development of some crops. The soils are slightly
droughty in years when rainfall is below average. Some
areas of these soils are in poor tilth. The surface layer of
all but the Calmar soil, however, is generally easy to
work. A seedbed may be difficult to prepare in the Cal-
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mar soil in years when rainfall is above average. A few
areas of these soils are managed with the soils of capa-
bility units I-4 and ITTe-2.

These soils are used for corn, soybeans, oats, hay, and
pasture, and they are also suited to trees. Nearly all of
the acreage is in cultivated crops. Where the subsoil
moisture 1s low and the preceding crop was a legume,
grain sorghum can be substituted for corn in the crop-
ping system.

Row crops can be grown intensively if these soils are
terraced. When the terraces are constructed, cuts and
fills should be held to a minimum so that bedrock or
coarse-textured material will not be exposed in the chan-
nel of the terrace. If the Camden, Sattre, and Waukegan
soils are tilled on the contour, a suitable rotation is 3 sue-
cessive years of row crops followed by a crop of oats and
a green-manure crop. On the other soils, tillage should
be on the contour and a meadow crop ought to be grown 1
year in 5. 'Where practices that control erosion are not
used, row crops can be grown on the Camden, Sattre, and
Waukegan soils 2 years in 4. One additional year of
meadow is desirable on the other soils.

Response is good to applications of lime and fertilizer
on these soils. Corn that is not preceded by a legume
needs nitrogen, and all the crops respond to applications
of phosphate.

CAPABILITY UNIT Ile-5

In this capability unit are gently sloping, dark colored
or moderately dark colored soils that are moderately well
drained or somewhat poorly drained. These soils are in
the Donnan and Jacwin series. They are on uplands and
benches and are moderately deep or deep over shale or
fine-textured material. The surface layer of these soils is
fine textured and friable. The subsoil 1s also fine textured
and is firm or very firm.

These soils have high water-holding capacity. Because
of their high content of clay, however, not all of this
moisture is available for plants. The subsoil is slowly or
very slowly permeable. The movement of water and air
is somewhat restricted in the subsoil. Where these soils
are in good tilth, the intake of water is generally good,
but the surface layer puddles easily if the soils are
worked when wet. Some runoff takes place.

These soils are low in available phosphorus and potas-
sium. The Donnan soil is low to medium and the Jacwin
soil is medium in available phosphorus. The Donnan soil
is medium acid to strongly acid, and the Jacwin soil is
slightly acid or neutral in reaction.

The soils of this unit are slightly wet and are slightly
susceptible to erosion. If they are protected from erosion
and the excess water is removed, they are suited to row
crops. Artificial drainage is needed in the Jacwin soil so
that field operations can be more timely. Tile drains do
not function properly in some places, however, because of
the slowly permeable clayey material in the subsoil and
substratum. In spring the soils contain a perched water
table, but the water table is lower during the growing
season. L v

These soils are moderately productive if they are well
managed. They are suited to corn, soybeans, oats, hay,
and pasture, and adapted species of trees also grow well.
Most of the acreage is used for cultivated crops.
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If these soils are tilled on the contour and tile drained
where feasible, row crops can be grown for 3 consecutive
years. They should be followed by a crop of oats and a
crop of meadow. Where erosion control practices are not
used but where wetness is controlled, the soils can be used
for row crops 2 years in 5. If the soils are in poor tilth,
meadow should make up a larger part of the rotation.
These soils are generally not suitable for terraces, because
of their clayey subsoil.

These soils are low in available phosphorus and potas-
sium. The Donnan soil is low to medium and the Jacwin
soil is medium in available phosphorus. The Donnan soil
is medium acid to strongly acid, and the Jacwin soil is
slightly acid or neutral.

For optimum yields, corn that is not preceded by a leg-
ume needs nitrogen. Corn, soybeans, oats, and meadow
crops grown on these soils respond to applications of
phosphate and potash. Lime is generally not needed on
the Jacwin soil, but crops grown on the Donnan soil re-
spond to applications of lime.

CAPABILITY UNIT Ie-6

In this capability unit are gently sloping, dark-colored
or light-colored, well-drained soils of the Bixby, Rockton,
Sattre, Waukegan, Whalan, and Winneshiek series. It
also includes the till subsoil variant of the Lamont series.
These soils are on uplands and stream benches. The La-
mont variant is moderately coarse textured and is under-
lain by glacial material. The other soils are medium
textured and are moderately deep over bedrock or coarse-
textured material.

All of these soils, except the Lamont variant, have a
friable, medium-textured surface layer and a friable, me-
dium-textured or moderately fine textured subsoil. The
Lamont variant has a very friable, moderately coarse tex-
tured surface layer and subsoil, and 1t is underlain by
loamy glacial material at a depth of 15 to 36 inches. The
Rockton, Whalan, and Winneshiek soils are underlain by
limestone bedrock at a depth of 15 to 30 inches. The
Bixby, Sattre, and Waukegan soils are underlain by sand
and gravel at a depth of about 24 to 36 inches.

All of the soils of this unit, except the Lamont variant,
have a moderately permeable surface layer and subsoil
and are underlain by rapidly permeable coarse-textured
material or fractured bedrock. The Lamont variant,
however, has moderately rapid permeability in the upper
part of the profile and moderate permeability in the lower
part of the subsoil and in the substratum. The water-
holding capacity of the Waukegan and Lamont variant
1s medium. It is very low or low in the other soils. All
of these soils are well aerated. They absorb much of the
rain that falls on the surface, but part of this water is lost
through deep percolation. Because of the gentle slopes,
some water 1s also lost through runoff.

" These soils are in good tilth, even though the content of
organic matter is medium to very low. They are acid.
The supply of available nitrogen is low or very low, and
the supply of available phosphorus is low.

The soils of this unit are suitable for cultivated crops,
but they are slightly droughty. They are also subject to
erosion when the surface is bare or the cover of vegeta-
tion is sparse. In years when rainfall is average or below,
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crops do not have enough moisture to make good growth.
These soils are easily tilled and can be worked soon after
rains. They are often managed with the soils of capabil-
ity unit ITs-1.

These soils are productive if they are well managed.
They are suited to corn, soybeans, oats, hay, and pasture,
and they are also suitable for trees. Most of the acreage
is cultivated.

If the Bixby, Lamont variant, Sattre, and Waukegan
soils of this unit are tilled on the contour, row crops can
be grown successively for 8 years but should be followed
by a crop of oats and a green-manure crop. Row crops
ought to be grown on the other soils only 2 years in 4
where those soils are tilled on the contour. If no prac-
tices are used to control erosion, the Bixby, Lamont vari-
ant, Sattre, and Waukegan soils should be used for row
crops only 2 years in 4, and the other soils, only 1 year in
4. Many of the areas are not suitable for terraces, be-
cause of the bedrock or coarse-textured material near the
surface. The Lamont variant can be terraced, however,
because it is underlain by glacial till.

Lime and fertilizer are needed on these soils for opti-
mum yields. Corn that is not preceded by a legume
responds well to nitrogen, and corn, soybeans, oats, and
legumes respond well to applications of phosphate and
potash. Less potash is needed on the Sattre than on the
other soils.

CAPABILITY UNIT IIs-1

In this capability unit are level or nearly level, dark-
colored or light-colored soils that are well drained or
somewhat poorly drained. These soils are on uplands and
stream benches and are moderately deep over bedrock or
coarse-textured material. They are in the Bixby, Hay-
field, Kato, Rockton, Sattre, Volney, Waukegan, and
Winneshiek series.

The surface layer of these soils is medium textured and
is friable or very friable. The subsoil is also friable and
is medium textured or moderately fine textured. The
Rockton, Winneshiek, and Volney soils are underlain by
limestone bedrock at a depth of about 15 to 80 inches.
The bedrock underlying the Volney soil is more frag-
mented, however, than that underlying the Rockton and
Winneshiek soils, and it contains some soil material. The
Bixby, Hayfield, Kato, Sattre, and Waukegan soils are
underlain by sand and gravel at a depth of about 24 to 36
inches.

The soils of this unit have a moderately permeable sur-
face layer and subsoil and are underlain by rapidly per-
meable material. The Rockton and Winneshiek soils
have very low or low water-holding capacity, but the
water-holding capucity of the other soils is medium. The
movement of water and air is good in these soils. All of
the water that falls on the surface is absorbed, but some is
lost through deep percolation. No water stands on the
surface. The Kato soil has a fluctuating water table that
is moderately high in spring. This water table drops
rapidly during the growing season.

The Kato soil of this unit is slightly acid to neutral,
and the Volney soil contains abundant lime. All of the
other soils are acid. All of these soils are low in available
nitrogen, except the Bixby and Kato soils. The Bixby
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soil is very low and the Kato is medium in available nitro-
gen. The Volney soil is very low in available phos-
phorus, and the other soils are low in that element. All
of the soils are very low to medium in available po-
tassium.

The soils of this unit are suited to cultivated crops, but
they are slightly droughty. Droughtiness is a hazard,
especially in years of average or below-average rainfall,
The soils are generally in good tilth and are easily tilled.
They also warm up quickly in spring and can usually be
worked soon after rains. The Kato soil, however, may be
slightly wet during seasons when rainfall is above aver-
age. Nearly all of the acreage of soils in this unit is
managed with the soils of capability unit ITe-6.

The soils of this unit are productive, but the yields
depend on the amount and timeliness of rainfall. Most
of the acreage is cultivated, and corn is the main crop.
The soils are also suited to soybeans, oats, hay, and pas-
ture, however, and they are suitable for trees. Grain
sorghum can be substituted for corn in the rotation if the
supply of subsoil moisture is low or if the preceding crop
was a legume.

Row crops can be grown intensively on these soils if
good management is used. A commonly used rotation is
3 years of row crops grown consecutively, followed by a
crop of oats and a green-manure crop.

Except on the Volney and Kato soils, lime is needed on
these soils for optimum yields. Corn that is not preceded
by a legume responds well to applications of nitrogen.
Corn, oats, and legumes need phosphate and potash.
Little or no potash is needed on the Sattre and Volney
soils unless a high rate of fertilization is used.

CAPABILITY UNIT Iw-1

Soils that are nearly level or gently sloping, dark col-
ored or light colored, and very poorly drained or some-
what poorly drained malke up this capability unit. These
soils are on uplands and stream benches. They are in the
Clyde, Floyd, Kato, and Oran series. Their surface layer
is friable and medium textured, and their subsoil is fri-
able or friable to firm and is medium textured or moder-
ately fine textured.

All of these soils have high water-holding capacity.
Permeability is moderate in the Clyde, Floyd, and Kato
soils and moderately slow in the Oran soil. A high water
table slightly restricts aeration in these soils, and water
ponds on the surface of the Clyde soils for short periods
of time. The soils dry out somewhat slowly in spring
and cannot be worked soon after rains. The Clyde and
Floyd soils have some stones and boulders on the surface.

Except for the Oran soil, which is low in available
nitrogen, the soils are medium in available nitrogen. All
of them are low in available phosphorus and potassium.
The Clyde and Floyd soils are nearly neutral, but the
other soils are slightly acid to medium acid. The con-
tent of organic matter is medium to high in the surface
layer of most of the soils, but it is low in the surface
layer of the Oran soil.

The soils of this unit are wet, but they are suited to
corn, soybeans, oats, and legumes after they have been
drained. Many of the areas have been artificially drained
in recent years, but drainage still needs to be improved in
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many of the areas. These soils puddle easily if worked
when wet, and some runoff takes place in the sloping
areas. Plowmg in fall is often desirable to prevent plant-
ing from being delayed in spring.

These soils are highly productive if they are well man-
aged. The areas that have been drained are used for row
crops, but the undrained areas are in permanent pasture
Adapted species of trees grow well.

Where tile drains have been installed, these soils can be
used intensively for row crops. The gently sloping areas
should be tile drained and tilled on the contour. In those
areas a suitable rotation is one in which row crops are
grown for 3 years and are followed by a crop of oats and
a green-manure crop. In some places tile outlets are dif-
ficult to establish in the Clyde and Floyd soils. The
drainageways need improvement in some places.

Lime and fertilizer are needed for optimum yields on
these soils. Corn that is not preceded by a legume needs
nitrogen, and corn, soybeans, oats, and legumes need
phosphate and potash.

CAPABILITY UNIT IIw-2

In this capability unit are level or nearly level, dark-
colored or light-colored soils that are poorly drained or
somewhat poorly drained. These soils are on flood plains
and are in the Caneek, Colo, Lawson, Ossian, and Otter
series. All of these soils, but the Colo, have a friable, me-
dium-textured surface layer and subsoil. The Colo soil
has a moderately fine textured, friable to firm surface
layer and subsoil.

Permeability is moderately slow in the Colo soil, but it
ismoderate in the other soils. The water-holding ca,pa,clty
is high or very high. The high water table, occasional
flooding, and slow surface runoff make these soils wet.
The movement of air and water is somewhat restricted in
the profile; therefore, these soils dry out slowly in spring,
and they cannot be worked soon after rains. In general,
tilth is good, but the surface layer puddles if the soils are
worked when wet. All of the soils, except the Caneek, are
high in content of organic matter.

The Caneek soil contains abundant lime, but the other
soils of this unit are slightly acid to neutral. Except for
the Caneek soil, the soils are medium in available nitro-
gen and low in available phosphorus. The Caneek soil is
very low in available nitrogen and phosphorus. All of
the soils are medium in available potassium.

These soils are well suited to cultivation, but artificial
drainage and protection from overflow are required.
Where areas of these soils have not been protected from
overflow, water from runoff collects and runs across them.
In places crops are damaged by sediment and excess
water. Some of the areas have been drained and are used
for row crops. Corn, soybeans, oats, and legumes are the
crops commonly grown. The areas that have not been
drained are used for pasture or are idle.

If these soils have been drained and protected from
overflow, they are suited to intensive use for row crops.
A suitable rotation is one in which row crops are grown
for 8 successive years and are followed by a crop of oats
and a green-manure crop.

Tile drains are generally used to remove the excess
water, and outlets can be established in most areas of
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these soils. The development of drainageways is needed
in some places. Where these soils are near the base of
upland slopes, diversion terraces should be placed upslope
to protect them from runoff from the higher lying soils.
Some fields are plowed in spring, especially where plant-
ing is delayed because the soils are wet.

If these soils are used intensively for row crops, fertil-
izer is needed for continued optimum yields. Lime is
generally not needed. Corn that is not preceded by a leg-
ume responds well to applications of nitrogen. Corn, soy-
beans, oats, and legumes need phosphate. Potash is
needed on the Otter soils, and it is needed on all of the
soils if a high level of fertilization is used.

CAPABILITY UNIT IIw-3

A nearly level, poorly drained organic soil, Peaty
muck, overwashed, 1s in this capability unit. This soil
is in upland drainageways and on flood plains. It gen-
erally consists of 6 to 20 inches of light-colored, medium-
textured overwash that is underlain by dark-colored,
spongy organic material. In some areas, however, the
overwash is as much as 40 inches thick.

Permeability is moderate in the overwash material, but
it is rapid in the organic material where this soil has been
artificially drained. The intake of water is generally
slow because this soil is saturated. The water-holding
capacity is very high.

This soil is wet because of the high water table and
occasional overflow. Areas in which the overwash is only
about 20 inches thick are less wet, however, than those in
which it is only about 6 inches thick. This soil dries out
slowly in spring and cannot be worked soon after rains.
The organic material settles unevenly in some places
‘Wwhere this soil has been artificially drained.

In areas where the layer of overwash is recent, this ma-
terial is very low in content of organic matter and pud-
dles if it is worked when wet. This soil is neutral in re-
action. Itis medium in available nitrogen but very low in
available phosphorus and potassium.

If this soil 1s artificially drained, it is suited to corn,
soybeans, oats, and legumes, although oats may lodge in
places. Some protection from overflow is needed, or new
seedlings may be covered with sediment. The areas that
have not been drained are left idle or used for pasture.
Varieties of crops that mature early should be used for
planting. This is because crops grown on this soil are
more susceptible to damage from frost than are crops
grown in most other areas in the county. This soil is
productive if good management is used.

This soil is suited to intensive use for row crops if it is
tile drained and protected from overflow. The tile lines
should be placed in the underlying soil material. If they
are placed in the organic material, their alinement may
be altered when the peaty muck shrinks. Then, the tile
will not drain properly.

A large amount of phosphate and potash are required
on this soil for optimum yields, but lime is not needed.
Corn that is not preceded by a legume needs nitrogen.

CAPABILITY UNIT IIw-4
Level or nearly level, dark-colored, somewhat poorly
drained soils that are on uplands and benches and that
are moderately deep or deep over shale are in this capa-
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bility unit. These soils are in the Jacwin and Kato series.
They have a surface layer that is friable and medium
textured. The Jacwin soil has a subsoil that is fine tex-
tured and very firm. The Kato soil has a subsoil that is
friable, but is has a fine-textured, very firm substratum.

Permeability is moderate in the loamy material and
slow or very slow in the underlying shaly material. Both
soils have high water-holding capacity, but not all of the
moisture is available to plants. Seepage and a tempo-
rary perched water table make these soils wet, and aera-
tion is somewhat restricted. Surface runoff is slow, and
water is ponded on the surface in some places after heavy
rains. These soils dry out slowly in spring. If they are
worked when wet, the surface layer puddles easily.

These soils are slightly acid to neutral. The content of
organic matter is medium to high, but these soils are in
poor tilth in places. They are medium in available nitro-
gen and low in available phosphorus and potassium.

These soils are suited to cultivated crops, but farming
can be more timely if drainage is provided. The soils
have a perched water table in spring, but this water table
recedes during the growing season. In years when rain-
fall is above average, management of these soils is diffi-
cult. Some of the fields in which these soils occur are
plowed in fall, so that planting will not be delayed in
spring.

These soils are often managed with the soils of capa-
bility unit ITe-5, which are gently sloping, and most of
the acreage is used for cultivated crops. The soils are
suited to corn, soybeans, oats, and hay or pasture. Corn
is the major crop, and yields are favorable under good
management.

The Kato soil is suited to intensive use for row crops.
If some areas are tile drained, the Jacwin soil is suited to
row crops 3 years in 5. Placement of tile drains is im-
portant in these soils because of the slowly permeable
clay near the surface. Interceptor tile drains are gener-
ally used.

Fertilizer is needed for optimum yields, but lime is
generally not needed. Corn that is not preceded by a leg-
ume responds to applications of nitrogen. Corn, soy-
beans, oats, and hay respond well to phosphate and pot-
ash. CAPABILITY UNIT Ilfe-1

Moderately sloping, dark-colored or light-colored, well
drained or moderately well drained soils of the uplands
make up this capability unit. These soils are in the Bas-
sett, Coggon, Downs, Fayette, Orwood, Ostrander, Ra-
cine, Renova, and Tama series. Some of them are
moderately or severely eroded. These soils have a friable,
medium-textured surface layer. In most places their sub-
soil is also friable and is medium textured or moderately
fine textured.

All of these soils have high water-holding capacity. In
the Bassett, Coggon, and Racine soils, permeability is
moderately slow, but the other soils are moderately per-
meable. These soils are well aerated, and all of them,
except the severely eroded Fayette soil, are in good tilth.
The content of organic matter ranges from high to very
low. All of these soils are easily tilled. It may be neces-
sary to remove some stones from the surface of all but the
Downs, Fayette, Orwood, and Tama soils. The intake of
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water is generally good, but some runoff takes place be-
cause of the moderate slopes.

The soils of this group are acid. Except for the Os-
trander soil, which is medium in available nitrogen, they
are low or very low in available nitrogen. All but the
Downs and Fayette soils are low in available phosphorus,
but the supply of available phosphorus is medium or me-
dium to high in those soils. All of the soils are low or
medium to low in available potassium.

These soils are moderately well suited to cultivated
crops. The hazard of further erosion is severe, but these
soils are not wet or droughty. Runoff causes erosion
when the surface is bare or is only sparsely covered by
plants. Many of these soils are managed with the soils of
capability units ITe-1 and IIIe-3.

The soils of this unit are productive if they are well
managed. They are suited to corn, soybeans, oats, hay,
and pasture, and they are also suitable for trees. Culti-
vated crops are grown on most of the acreage, and corn is
the major crop.

If they are terraced or stripcropped, the moderately
eroded Bassett, Coggon, and Renova soils and the severe-
ly eroded Fayette soil can be used for row crops 2 years
in 4. The other soils can be used for row crops 3 years in
5 if they are terraced or stripcropped. Row crops can be
grown on all of the soils 2 years in 5 if tillage is on the
contour. They can be grown only 1 year in 4 or 5 if no
practices are used to control erosion. Soybeans can be
substituted for corn in the rotation. In places the drain-
ageways in side valleys need to be shaped and reseeded.

Lime and fertilizer are needed for optimum yields on
these soils. In the severely eroded areas and in the chan-
nels of the terraces, manure should be applied. On most
of the soils, except the Fayette and Downs, phosphate is
needed. If a large amount of nitrogen is applied, how-
ever, some phosphate and potash is required on all of the

soils.
CAPABILITY UNIT Ille-2

In this capability unit are moderately sloping, dark-
colored or light-colored, well-drained soils of uplands and
stream benches. These soils are in the Camden, Nasset,
Palsgrove, Sattre, and Waucoma series. They are deep
over bedrock or coarse-textured material. Their surface
layer is friable and medium textured, and their subsoil is
also friable and is medium textured or moderately fine tex-
tured. The Palsgrove and Waucoma soils are underlain
by limestone bedrock at a depth between 30 and 50 inches.
The other soils are underlain by sand and gravel at a
depth between 36 and 45 inches. Some of these soils are
moderately eroded.

The soils of this unit are moderately permeable, but the
underlying fractured limestone, sand, and gravel are rap-
idly permeable. The Sattre soil has medium to high
water-holding capacity, but the other soils have medium
water-holding capacity.

Air and water move freely through these soils. In
most places the intake of water is good, but some run-
off takes place. The surface layer in the Sattre and Pals-
grove soils tends to seal during hard rains, and a crust
forms when these soils dry. All of these soils are easily
tilled, warm up quickly in spring, and can be worked
soon after rains.
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These soils are acid. In general, they are low in avail-
able nitrogen and phosphorus, but the Palsgrove soil is
very low in available nitrogen. The Nasset, Palsgrove,
and Sattre soils are medium to low in available potas-
sium, but the other soils are low in that element.

The soils of this unit are moderately well suited to
cultivated crops, but the hazard of further erosion is
severe. Bedrock or the underlying droughty sand and
gravel limit the growth of roots of some plants. These
soils are somewhat droughty in years when the amount of
rainfall is below average. Some of the areas are man-
aged with the soils of units ITe—4 or IITe-4. If these soils
are well managed, they are productive. They are suited
to corn, soybeans, oats, hay, and pasture, and they are
also suitable for trees. Cultivated crops are grown on
more than half of the acreage, but some areas are in per-
manent pasture or trees. In the cultivated areas, corn is
the major crop.

All of the soils, but the Palsgrove, are suited to row
crops 2 years in 4 if they are terraced or stripcropped,
or they can be used for row crops 2 years in 6 if they are
tilled on the contour. The Palsgrove soil is suited to row
crops 2 years in 5 if it is terraced or stripcropped. It is
suited to row crops 1 year in 4 if it is tilled on the con-
tour. If practices are not used to control erosion, these
soils should be kept in long-term meadow. A row crop
can be grown for 1 year, however, when a meadow is ren-
ovated. The surface needs to be protected by crop resi-
due. Because of the bedrock or sand and gravel near the
surface, the cuts and fills required in constructing ter-
races ought to be held to a minimum. Manure should
be applied, especially in the channels of the terraces.

Lime and fertilizer are necessary for optimum yields
on these soils. Corn that is not preceded by a legume
needs nitrogen, and corn, soybeans, oats, and legumes
need phosphate and potash. Less potash is required on
the Nasset, Palsgrove, and Sattre than on the other soils.

CAPABILITY UNIT Iile-3

Strongly sloping, moderately dark colored or light-
colored, well-drained soils of the uplands are in this capa-
bility unit. These soils are in the Downs, Tama, Fayette,
Orwood, Racine, and Renova seéries. The surface layer of
these soils is friable and medium textured. The subsoil
is friable and medium textured or moderately fine tex-
tured. Most of these soils are moderately eroded.

These soils have high water-holding capacity. They
are moderately permeable, and air and water move freely
through the profile. Because of the steep slopes and the
somewhat poor granulation of the surface soil, however,
all of these soils are susceptible to severe erosion. In the
soils that are already moderately eroded, the surface lay-
er tends to seal during heavy rains and a crust forms
when the soil dries. The soils can be easily tilled, even
though tilth is fair to poor in places. They warm up
quickly in spring and can be worked soon after rains.
Removing a few stones from the surface of the Racine
and Renova soils may be necessary.

All of the soils of this unit are acid. All of them are
very low or low in available nitrogen. All but the
Downs, Fayette, and Orwood are low in available phos-
phorus and potassium. The Downs and Fayette soils are
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medium to high in available phosphorus and medium to
low in available potassium. The Orwood soil is low in
available phosphorus and medium in available potassium.

The use of these soils is seriously limited by erosion,
but the soils are moderately well suited to cultivated
crops if erosion is controlled. Wetness or drought are not
hazards. Leaving crop residue on the surface increases
the intake of water and reduces runoff. In many places
these soils are managed with the soils of capability unit
ITTe-1.

The soils of this unit are moderately productive if they
are well managed. All of the moderately eroded soils are
used for cultivated crops, and the slightly eroded areas
are used for cultivated crops to some extent. A few areas
are in permanent pasture or trees. These soils are suited
to corn, oats, hay, and pasture, and they are also suitable
for trees. Soybeans are usually not grown.

All of these soils, except the Racine and Renova, can be
used for row crops 2 years in 6 if they are terraced or
stripcropped. If the same soils are tilled on the contour,
they can be used for row crops 1 year in 5. Row crops
can be grown 1 year in 4 if the Racine and Renova soils
are terraced or stripcropped, and they can be grown 1
year in 6 if those soils are tilled on the contour. The
soils of this unit should be used for long-term meadow,
unless practices are used to control erosion. In places
the drainageways that cut into sidehills need to be
shaped and reseeded.

Lime and fertilizer are necessary for optimum yields
on these soils. Manure should be applied, especially in
the channels of the terraces. Nitrogen is needed for corn
that is not preceded by a legume. Corn, oats, and leg-
umes respond to applications of phosphate and potash.
Less phosphate is needed on the Downs and Fayette soils,
however, than on the other soils.

CAPABILITY UNIT IlIe—4

In this capability unit are strongly sloping, moderately
dark colored or light-colored, well-drained soils of up-
lands and stream benches. These soils are in the Calmar,
Nagset, Palsgrove, and Waucoma series. They are deep
over bedrock or coarse-textured material. The Calmar
soil has a moderately fine textured surface layer, but the
surface layer of the other soils is friable and medium tex-
tured. In most places all of these soils have a friable,
medium-textured or moderately fine textured subsoil. All
of these soils, except the Calmar, are underlain by lime-
stone bedrock at a depth between 30 and 50 inches. The
Calmar soil is underlain by limestone and by some soil
material at a depth between 24 and 40 inches. Some of
these soils are moderately eroded.

All of these soils are moderately permeable, but the
underlying fractured limestone is rapidly permeable. The
Calmar soil has low to medium water-holding capacity,
but the water-holding capacity of the other soils is me-
dium to high.

These soils are well aerated. In cultivated areas, how-
ever, the surface layer is somewhat poorly granulated. In
those areas the surface layer tends to seal during hard
rains, and a crust forms when the soil dries. Therefore,
crop residue ought to be left on the surface. All of these
soils, except the Calmar, are easily tilled, even though the

soil tilth is fair to poor in places. The Calmar soil is
sometimes difficult to till in years when the amount of
rainfall is above average. The soils of this unit warm up
quickly in spring and can be worked soon after rains.
All of these soils are highly susceptible to severe erosion.

The Calmar soil of this unit is neutral in reaction, but
the other soils are acid. Most of the soils are low or very
low in available nitrogen and low in available phosphorus.
The Calmar soil, however, is low to medium in available
nitrogen. The Waucoma soil is low in available potas-
sium, but the supply of that element is medium to low in
the other soils.

The use of these soils is seriously limited by erosion,
but the soils are moderately well suited to cultivated
crops if erosion is controlled. Wetness is not a hazard,
but these soils are somewhat droughty in years when
rainfall is below average. The underlying limestone bed-
rock limits the growth of roots of some plants. In places
ii}ieise soils are managed with the soils of capability unit

e—2.

The soils of this unit are moderately productive if
they are properly managed. Although much of the acre-
age 1s In permanent pasture or trees, all of the moderately
eroded soils and some areas of the soils that are not
eroded are used ‘for cultivated crops. The soils are suited
to corn, oats, hay, and pasture, and they are also suited
to trees. Corn is the major row crop grown. Soybeans
are generally not grown.

If these soils are terraced or stripcropped, a suitable
rotation is 1 year of corn, 1 year of oats, and 8 years of
meadow. If tillage is on the contour, a row crop can be
grown for 1 year when a long-term meadow is renovated.
Because of the bedrock or sand and gravel near the sur-
face, terraces should be constructed so that the cuts and
fills are held to a minimum. Manure is needed in the
channels of the terraces.

Lime and fertilizer are needed for optimum yields on
these soils, and corn that is not preceded by a legume also
needs nitrogen. Corn, oats, and legumes respond well to
applications of phosphate and potash. Less potash is
generally needed on the Nasset and Palsgrove than on the
other soils. ,

CAPABILITY UNIT Ille-5

Moderately sloping, dark-colored or light-colored, well-
drained soils of the Bixby, Dubuque, Frankville, Rock-
ton, Sattre, Whalan, and Winneshiek series are in this
capability unit. These soils are on uplands and stream
benches, and they are moderately deep over bedrock or
coarse-textured material. All of these soils have a fri-
able, medium-textured surface layer and a friable, me-
dium-textured or moderately fine textured subsoil. The
Bixby and Sattre soils are underlain by sand and gravel
at a depth of about 24 to 36 inches. The other soils are
underlain by limestone bedrock at a depth of 15 to 30
inches. All of these soils but the Frankville, Rockton,
and Winneshiek are moderately eroded.

The upper part of the profile of these soils is moder-
ately permeable, and the lower part is rapidly permeable.
The water-holding capacity is very low to medium. The
movement of air and water is good, and the intake of
water is generally good. Because of the moderate slopes,
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however, runoff takes places. The surface layer of the
moderately eroded soils tends to seal during hard rains,
and a slight crust forms when the soil dries. Crop resi-
due can be left on the surface to increase the intake of
water and to prevent sealing of the surface soil.

The content of organic matter is medium to high in the
surface layer of the Rockton soil, but it is medium to low
in the surface layers of the other soils. These soils are
acid. They are low or very low in available nitrogen and
low in available phosphorus. The supply of available
potassium is low to medium in the Dubuque, Sattre, and
Frankville soils. It is low in the other soils.

These soils are moderately well suited to cultivated
crops. They are susceptible to severe erosion, however,
and there is also a slight hazard of drought. In years
when rainfall is average or below, crops do not have
enough moisture to grow well. All of these soils are
easily tilled, warm up quickly in spring, and can be
worked soon after rains. Some of the areas are managed
with the soils in unit ITe-6. All of the moderately eroded
soils and some areas of the soils that are not eroded are
used for cultivated crops, but a few areas are wooded
or in permanent pasture. Corn is the major row crop,
but soybeans, oats, and hay are also grown. Good man-
agement is needed if moderate yields are to be obtained.

Except for the Sattre and Bixby soils, a suitable rota-
tion for these soils consists of growing row crops 1 year
in 4 if the areas are stripcropped or terraced, or 1 year
in 5 if tillage is on the contour. Row crops can be grown
for 1 additional year on the Sattre and Bixby soils. If
no practices are used to control erosion, the soils ought
to be used for long-term meadow. Most areas of these
soils are not suitable for terraces, because of the bedrock
or coarse-textured material near the surface.

Lime and fertilizer are needed for optimum yields on
these soils. Corn that is not preceded by a legume re-
sponds to applications of nitrogen. Corn, soybeans, oats,
and legumes respond to applications of phosphate and
potash. However, less potash is needed on the Dubuque,
Frankville, and Sattre soils of this unit than on the

other soils.
CAPABILITY UNIT Iile-6

Soils that are gently sloping to strongly sloping, dark
colored or moderately dark colored, and somewhat poor-
ly drained make up this capability unit. These soils
are in the Jacwin and Kato series. They are on uplands
and benches and are moderately deep or deep over shale.
Their surface layer is friable and medium textured, and
their subsoil is firm or very firm and fine textured.

These soils have slow or very slow permeability and
high water-holding capacity. Because of the high con-
tent of clay, however, not all of the moisture is available
for plants. Movement of air and water through the pro-
file is somewhat restricted. The soils take in water well
when their subsoil is not saturated. They dry out some-
what slowly in spring and cannot be worked soon after
rains. The slopes are strong enough that much of the
water runs off. The soils are slightly acid to neutral.
They are low in available phosphorus and potassium and
medium to low in available nitrogen.

The soils of this capability unit are moderately well
suited to cultivation, but they are susceptible to erosion.
Wetness is also a slight hazard because of the perched
water table. The water table is generally lower during
the growing season than it is in winter and early in
spring. Tile drainage is needed in some places, so that
farming can be more timely. Tile drains do not function
properly in some areas, because of the slowly permeable
clay near the surface.

These soils are suited to corn, soybeans, oats, hay, and
pasture, and nearly all of the acreage is used for culti-
vated crops. The soils are moderately productive under
good management.

If these soils are stripcropped, and if tile drainage is
installed where needed, a suitable cropping system con-
sists of 2 years of row crops, 1 year of oats, and 2 years
of meadow. Where tillage is on the contour and some
tile drainage is provided, a cropping system in which
row crops are grown 1 year in 4 is satisfactory. The
Jacwin soil is generally not suitable for terraces, because
of the clay in the subsoil and substratum. The Kato soil
could be used because it is deep over clay.

Lime is generally not needed on these soils, but ferti-
lizer usually improves yields. Corn that is not preceded
by a legume needs nitrogen. Corn, oats, and soybeans
and other legumes respond to applications of phosphate
and potash.

CAPABILITY UNIT IIe—7

In this capability unit are gently sloping or moderately
sloping, dark-colored or light-colored, well-drained to ex-
cessively drained soils of uplands and stream benches.
These soils are in the Dickinson and Lamont series.
Their surface layer is moderately coarse textured, and
the upper part of their subsoil is moderately coarse tex-
tured. The soil material grades to coarse textured, how-
ever, with increasing depth.

All of these soils have low water-holding capacity and
are rapidly permeable. They readily absorb rainfall,
but they hold little moisture available for plants. Some
water is lost through deep percolation, and some water
runs off. The soils are easily tilled, warm up early in
spring, and can be worked soon after rains.

The soils of this unit are acid. They are very low in
available nitrogen and low in available phosphorus and
potassium. The surface layer is medium to very low in
content of organic matter, but soil tilth is not a problem.

Use of these soils is limited by their slopes and drough-
tiness. In places blowing sand is likely to damage young
crops. Crop residue can be left on the surface to reduce
erosion caused by wind and water.

The productivity of these soils is variable and depends
on the amount of rainfall. In years when rainfall is
average, average yields can be obtained if management
is good. The soils are suited to corn, soybeans, oats, hay,
and pasture, and they are also suitable for trees. Culti-
vated crops are grown on most of the acreage, and corn
is the main crop.

If the gently sloping areas of these soils are terraced
or stripcropped, row crops can be grown intensively.
Where these soils are tilled on the contour, they are
suited to 3 years of row crops, followed by a crop of oats
and a crop grown for green manure. For the moderately
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sloping areas, a good rotation where the soils are ter-
raced or stripcropped is 2 years of row crops in 4. If
tillage is on the contour, the more sloping areas are also
suited to row crops grown 1 year in 3.

Lime and fertilizer are needed on these soils for opti-
mum yields. Corn that is not preceded by a legume needs
nitrogen. Corn, soybeans, oats, and legumes need phos-
phate and potash.

CAPABILITY UNIT IfIs-1

Only Dickinson sandy loam, 0 to 2 percent slopes,
which is on uplands and benches, is in this capability
unit. This soil is dark colored to light colored, is well
drained to excessively drained, and is moderately deep
over coarse-textured material. The surface layer is mod-
erately coarse textured and is very friable. The sub-
soil, like the surface layer, is moderately coarse textured,
gut 1}11; grades to coarse-textured material with increasing

epth.

The water-holding capacity is low, and this soil is
rapidly permeable. Moisture is lost through deep perco-
lation, but the intake of water is good and no runoff
occurs. This soil is easily tilled, warms up quickly in
spring, and can be worked soon after rains.

This soil is medium acid to strongly acid. It is very
low in available nitrogen and low 1in available phos-
phorus and potassium. The content of organic matter is
medium.

Droughtiness limits the use of this soil for crops, and
wind erosion is also a hazard when the surface is bare
or is only sparsely covered by plants. Blowing sand
sometimes damages newly seeded crops. However, crop
residue left on the surface will provide protection.

Although the yields are variable, this soil is moderate-
ly productive in years when rainfall is average. It is
suited to corn, soybeans, oats, hay, and pasture, and it is
also suitable for trees. Row crops are grown on most of
the acreage. Corn and soybeans are the major crops.

This soil can be used intensively for row crops. It is
well suited to irrigation, but in many places an ample
supply of water is not available.

Lime and fertilizer are needed for optimum yields.
If row crops are grown intensively, large amounts of
nitrogen, phosphate, and potash are required.

CAPABILITY UNIT IlIw-1

Nearly level or gently sloping, dark-colored Calamine
soils that are poorly drained are in this capability unit.
These soils occur at the base of upland slopes and benches
and are moderately deep over shale. They have a friable,
moderately fine textured surface layer and a firm, fine-
textured subsoil. The subsoil grades to very firm, moder-
ately fine textured shaly material with increasing depth.

These soils have medium water-holding capacity. Not
all of the moisture is available for plants, however, be-
cause of the high content of clay. Permeability is slow
or very slow in the subsoil. Some runoff takes place in
the gently sloping areas, but no runoff occurs in the
nearly level areas.

The intake of water is moderate. The movement of
air and water is restricted in the soil profile, and the
fine-textured subsoil limits the development of roots of
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some plants. These soils are seepy because they have a
high, perched water table. They are slow to warm u% in
spring and cannot be worked soon after rains. The
surface layer puddles easily if the soils are worked when
wet.

These soils are neutral. They are medium in available
nitrogen and low in available phosphorus and potassium.
The surface layer is medium to high in content of or-
ganic matter, but the soil tilth is only fair in most
cultivated areas.

Wetness limits the use of these soils, but the soils are
moderately well suited to cultivated crops if they are
artificially drained. The placement of tile drains and
the kind of material used for backfill are important be-
cause of the slow permeability of the clay subsoil. Tile
drains will not function properly in some places. In
years when rainfall is above average, these soils are
difficult to manage. Some fields are plowed in fall to
prevent delay of spring planting.

Part of the acreage is used for cultivated crops, and
part is in permanent pasture. The areas that have been
drained are suited to corn, soybeans, oats, hay, and pas-
ture, but corn is the major cultivated crop. The areas
that have not been drained should be used for pasture.
These soils are moderately productive if they are well
managed.

If tile drains have been installed in these soils, a suit-
able rotation for the nearly level areas is 8 consecutive
years of row crops, followed by a crop of oats and a crop
grown for green manure. If the gently sloping areas
are tile drained and tilled on the contour, they are suited
to row crops 2 years in 4. The soils are not well suited
to alfalfa or to similar legumes, because those crops may
drown out or winterkill in places.

Fertilizer is needed for optimum yields. Corn that is
not preceded by a legume needs nitrogen. Corn, soy-
beans, oats, and legumes respond to applications of
phosphate and potash.

CAPABILITY UNIT HIw-2

Only the miscellaneous land type, Alluvial land, which
is nearly level or undulating, is in this capability unit.
This land type is on flood plains of streams where it is
frequently flooded. It varies in color.  The texture
ranges from coarse to fine, but it is generally moderately
coarse or medium. The water-holding capacity and per-
meability are also variable.

This land type is frequently flooded. In many places
new, infertile sediments are deposited on the surface
every year. In most places the areas contain old, mean-
dering channels or oxbows. In many places water is
ponded during part of the year, and the water table is
high in many of the areas.

This land type is slightly acid to neutral in reaction.
The supply of plant nutrients varies, but the supply of
available nitrogen is very low in most places. In most
areas the content of organic matter is very low.

Because of frequent flooding, wetness is a severe limita-
tion, but it can be controlled in some places by improving
the channel and building dikes. Land leveling or surface
drainage is needed in many places if cultivated crops are
grown.
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Most areas of this land type are in permanent pasture
or in second-growth stands of trees. In a few small
areas, the land is cultivated with areas of adjacent soils.
If this land type is protected from frequent flooding, it
is suited to the same cultivated crops as are grown on
the adjacent soils. The areas that are not protected
from flooding are not suitable for cultivated crops and
are poorly suited to pasture. The trees that grow in
some places have little value, for they are generally small
and are of undesirable species.

In the areas used for cultivated crops, the same kinds
and amounts of fertilizer are applied as are applied on
the adjoining soils. Adding fertilizer to the unimproved
pastures, however, is not considered worth while.

CAPABILITY UNIT IIIw-3

In this capability unit is a nearly level, dark-colored,
very poorly drained organic soil, Peaty muck, on flood
plains and in upland drainageways. This soil has a
thick, spongy surface layer that consists mainly of organ-
ic matter. Beneath the surface layer is soil material that
is very friable and that is medium textured or moderately
fine textured.

This soil has very high water-holding capacity. Its
surface layer is rapidly permeable, however, if this soil
is artificially drained.

Seepage and a high water table make this soil very
wet. The areas that have not been drained are wet all
year, for the water table remains high during the grow-
ing season. Because the surface is irregular, water stands
in places. If this soil is artificially drained, the organic
material settles.

This soil is neutral. It is medium in available nitrogen
but very low in available phosphorus and potassium.

This soil is moderately productive if it is well managed,
but its use is limited by wetness, by the hazard of frost,
and by low fertility. Where the areas are artificially
drained, cultivated crops can be grown. The areas that
have not been drained are poorly suited to plants, even
to plants grown for pasture. Where the excess moisture
is controlled, this soil is suitable for corn, soybeans, and
vegetables. It is also suitable for oats, but the oats are
subject to lodging. Early maturing varieties of crops
should be grown because of the hazard of frost.

Where tile drains have been installed and where this
soil has been fertilized, it can be used intensively for
row crops. The tile drains should be placed in the under-
lying mineral soil material, however, below the organic
material. If the tile are placed above the mineral soil
material, shrinkage of the organic material alters the
alinement and the tile drains will not function properly.
Unless these soils are artificially drained, they are poorly
suited to pasture and are generally left idle. The spongy
material ‘in the undrained areas will not withstand the
traflic of grazing livestock.

Lime is not needed on this soil, but large amounts of
phosphate and potash are necessary for optimum yields.
Nitrogen is needed for corn that is not preceded by a
legume or by a crop grown as green manure.

CAPABILITY UNIT IVe-1
Moderately steep, moderately dark colored or light-
colored, well-drained soils of the uplands are in this
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capability unit. The unit consists of soils of the Downs,
Fayette, Nasset, Orwood, Palsgrove, and Renova series
and of Loamy colluvial land. Most of the soils are mod-
erately eroded. Their surface layer is friable and medium
textured, and their subsoil is friable and medium tex-
tured or moderately fine textured. The Nasset and Pals-
grove soils are underlain by limestone bedrock at a depth
between 80 and 50 inches. The other soils are generally
deeper.

All of the soils of this unit are moderately permeable;
water and air move readily through them. Except for
the Nasset and Palsgrove soils, which have medium water-
holding capacity, all of the soils have high water-holding
capacity. The content of organic matter is very low or
low. Soil tilth is somewhat poor in many of the moder-
ately eroded areas, but in general, the soils are easily
tilled. Runoff causes further erosion when the surface
is bare or is only sparsely covered by plants.

The soils of this unit are acid and are low or very low
in available nitrogen. The Downs and Fayette soils are
medium to high in available phosphorus, but all of the
other soils are low in that element. The Renova soil is
low and the other soils are medium to low in available
potassium.

These soils are poorly suited to cultivated crops. The
hazard of further erosion is very severe, and drainage-
ways or gullies have already dissected the areas in places.
Also, because of the bedrock near the surface, the Nas-
set and Palsgrove soils are likely to be somewhat droughty
in years when rainfall is below average.

The soils of this unit are moderately productive if they
are well managed. Part of the acreage is still cultivated.
Many of the moderately eroded areas that were formerly
used for row crops are now in hay or pasture. The areas
that have always been used for permanent pasture or
trees are not eroded.

These soils are suited to oats, hay, and pasture, and
they are also suitable for trees. Semipermanent hay or
pasture is a good use. A row crop can be grown 1 year
in 6 if the field is stripcropped. These soils are generally
used for row crops, however, only when a pasture or
meadow needs renovation. Corn, instead of soybeans, is
the usual row crop grown. Diversion terraces have been
placed in a few of the areas to protect the soils down-
slope. The gullies and the drainageways that have cut
into sidehills need to be shaped and reseeded in places.

Manure, lime, and commercial fertilizer are needed if
a meadow is to be established. Mixtures of grasses and
legumes respond well to applications of phosphate and
potash, but less phosphate is needed on the Downs and
Fayette than on the other soils. Pastures that consist
mainly of grass respond well to the applications of
nitrogen.

CAPABILITY UNIT IVe-2

Strongly sloping, severely eroded, light-colored soils
of the uplands are in this capability unit. These soils
are well drained. They are in the Fayette, Palsgrove,
and Renova series. Their surface layer is friable and
medium textured, and their subsoil is friable and medium
textured or moderately fine textured. The Palsgrove soil
is underlain by limestone bedrock at a depth between 30
and 50 inches, but the other soils are deeper.
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The soils of this unit are moderately permeable. The
Fayette and Renova soils have high water-holding capa-
city, but the water-holding capacity of the Palsgrove
soil is only medium. The soils are in poor tilth, but they
generally are not difficult to till. The surface layer tends
to seal during rains, and a crust forms when the soil
dries. The surface sealing and steep slopes restrict the
intake of water to some extent. Therefore, much of the
water is lost through runoff. The content of organic
matter is very low.

These soils are medium acid to strongly acid and are
very low in available nitrogen. The Fayette soil is
medium and the Palsgrove and Renova soils are low in
available phosphorus. The Renova soil is low in avail-
able potassium, but the other soils are generally medium
to low in that element.

Additional very severe erosion is a hazard on the soils
of this unit. The Palsgrove soil is likely to be somewhat
droughty in years when rainfall is below average. In
the Palsgrove soil, the root growth of some plants is
limited by the bedrock near the surface.

The soils of this unit are poorly suited to cultivation,
but cultivated crops have been grown on most of the
acreage. The soils are suitable for hay or pasture, and
trees grow well on them. They are also suitable for oats.

If these soils are terraced or stripcropped, a row crop
can be grown on the Palsgrove and Renova soils 1 year
in 6 and on the Fayette so1l 1 year in 4. A row crop is
often grown, however, when a pasture is renovated, or
about once in 4 to 8 years. When a row crop is grown,

crop residue should be left on the surface and manure -

ought to be applied.

Lime, manure, and commercial fertilizer are needed
when a meadow is to be established. Legumes respond
well to applications of lime and phosphate, and grasses
respond well to nitrogen and lime.

CAPABILITY UNIT IVe-3

Strongly sloping, dark-colored or light-colored, well-
drained soils of uplands and stream benches are in this
capability unit. These soils are moderately deep over
bedrock or coarse-textured material. They belong to the
Dubuque, Frankville, Rockton, Sattre, Whalan, and Win-
neshiek series. Most of the soils are moderately eroded.
Their surface layer is friable and medium textured, and
their subsoil is friable and medium textured or moderate-
ly fine textured. The Sattre soil is underlain by sand
and gravel at a depth between 24 and 36 inches. The
other soils are underlain by limestone bedrock at a depth
between 15 and 30 inches.

The water-holding capacity is very low or low. Per-
meability is moderate in the surface layer and subsoil.
It is rapid in the underlying fractured limestone, sand,
and gravel.

The intake of water is generally good, but runoff takes
place because of the strong slopes. Also, some moisture
may be lost through deep percolation. These soils warm
up quickly in spring, and farm equipment can be moved
over them fairly soon after rains.

These soils are acid. They are low or very low in
available nitrogen and low in available phosphorus. The
-Sattre, Dubuque, and Frankville soils are low to medium
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and the Rockton, Whalan, and Winneshiek soils are low
in available potassium.

The soils of this unit are susceptible to additional very
severe erosion, and they are somewhat droughty. In
years when the amount of rainfall is average or below,
crops grown on them do not get enough moisture for
good growth. These soils are moderate to low in pro-
ductivity.

Most areas of the moderately eroded Dubuque, Frank-
ville, Sattre, and Whalan soils of this unit have been
cultivated, although the soils are not well suited to culti-
vated crops. The other soils are in permanent pasture or
trees. Corn, oats, legumes, and grasses can be grown,
and these solls are also suitable for trees. Soybeans are
usually not substituted for corn in the rotation where
cultivated crops are grown.

If the Sattre soil is stripcropped, a suitable rotation
is 1 year of corn, 1 year of oats, and 2 years of meadow.
If the other soils are stripcropped, row crops can be
grown 1 year in 6. A row crop is usually grown, how-
ever, only when a pasture needs renovation. The soils
are suitable for long-term hay or pasture, but it may be
necessary to limit grazing during the dry parts of the
year. Limestone bedrock or sand and gravel are too near
the surface for these soils to be suitable for terraces.

Lime and fertilizer are needed for optimum yields on
these soils. Mixtures of grasses and legumes respond
well to applications of phosphate, lime, and potash, and
grasses also need nitrogen.

CAPABILITY UNIT IVe—4

In this capability unit are strongly sloping, dark-colored
or light-colored, well-drained to excessively drained soils
of uplands and stream benches. These soils are in the
Dickinson and Lamont series. They have a very friable,
moderately coarse textured surface layer and subsoil. The
material in the subsoil grades to coarse-textured material
with increasing depth.

The water-holding capacity of these soils is low, and
permeability is rapid. The soils are well aerated. They
take in water well, but part of the moisture that is ab-
sorbed is lost through deep percolation. Because of the
strong slopes, runoff is moderate. These soils are easily
eroded by wind and water when their surface is bare or is
only sparsely covered by plants. Blowing sand damages
crops 1n some places. The soils are easily tilled, however,
warm up quickly in spring, and can be worked soon after
rains. The content of organic matter ranges from medium
to very low, but the soils are in good tilth.

The soils of this unit are acid. They are very low in
available nitrogen and low in available phosphorus and
potassium. :

These soils are not well suited to cultivation, because
they are subject to erosion and are droughty. In years
when rainfall is only average, crops grown on them lack
moisture for adequate growth. The soils can be used for
corn, oats, hay, or pasture, however, and some kinds of
trees do well. Grain sorghum can be substituted for corn
in years when the subsoil contains only a small amount
of moisture. Part of the acreage is used for cultivated
crops, and part is in permanent pasture or trees. If
cultivated crops are grown, crop residue ought to be left
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on the surface to reduce erosion by wind and water. The
soils are moderate to low in productivity. Yields are
variable and depend on the amount of rainfall and on the
level of fertilization.

Although these soils are more suitable for long-term
meadow than for row crops, a rotation consisting of 1
year of row crops followed by a crop of oats and then by
3 years of meadow is suitable if the soils are terraced or
stripcropped. The soils are generally not suitable for
terraces, however, because of the loamy sand and sand
near the surface. Good stands of legumes or of grasses
and legumes are often left for 3 to 8 years before the
area is renovated. Gophers are harmful to old seedings.

Lime and fertilizer are needed for optimum yields on
these soils. Corn, oats, and legumes respond to applica-
tions of phosphate or potash. Pastures that consist main-
ly of grass respond to nitrogen, phosphate, and potash.

CAPABILITY UNIT IVe-5

In this capability unit is only one soil, Jacwin loam, 9
to 14 percent slopes, which is dark colored or moderate-
ly dark colored and is somewhat poorly drained. This
soil is on the uplands, where it is underlain by shaly mate-
rial at a moderate depth. It has a friable, medium-tex-
tured surface layer and a firm or very firm, fine-textured
subsoil.

The water-holding capacity of this soil is medium to
high. Because of the high content of clay, however, not
all of the moisture is available to plants. This soil con-
tains a perched water table. The permeability of the
subsoil is slow or very slow.

The intake of water is somewhat limited in this soil
because of the slow movement of air and water through
the profile and because of the large amount of runoff.
This soil is likely to be seepy in spring or when the
amount of rainfall is highér than average. The water
table is variable. The surface layer dries slowly, and
farm equipment cannot be moved over these soils soon
after rains. The surface layer puddles easily if it is
worked when wet.

This soil is only slightly acid. It is low in available
phosphorus and potassium and only medium in available
nitrogen.

This soil is poorly suited to cultivated crops. It is
slightly wet, and there is a severe hazard of erosion.
The water table is usually high in spring, but it is lower
during the growing season. Artificial drainage is needed
if field crops are grown.

Most of the acreage is in permanent pasture, but a few
areas are cultivated. This soil can be used for corn,
oats, hay, or pasture, and it is suited to some species of
trees. Productivity is moderate to low, even if manage-
ment is good.

This soil is suitable for hay or pasture. A row crop
can be grown 1 year in 6 if stripcropping is practiced
and tile drains are installed. As a rule, however, the re-
turns from tile drainage generally do not justify the cost.
When a meadow is renovated, a crop of oats can be grown,
even though the soil has not been drained.

Legumes grown on this soil respond to applications of
phosphate and potash. Pastures that consist mainly of
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grass respond to applications of nitrogen, phosphate, and
potash.
CAPABILITY UNIT IVs-1

In this capability unit are nearly level or gently slop-
ing, dark-colored or light-colored, excessively drained
soils of uplands and stream benches. These soils are
shallow over bedrock or coarse-textured material. They
are in the Backbone, Burkhardt, Chelsea, and Hagener
series.

These soils have a loose or very friable, moderately
coarse textured or coarse textured surface layer and sub-
soil. The Backbone soil is underlain by limestone bed-
rock at a depth between 20 and 40 inches, and the Burk-
hardt soils are underlain by gravelly sand at a depth be-
tween 15 and 24 inches. The other soils have a subsoil
that grades to sand with increasing depth.

The water-holding capacity is low or very low. Perme-
ability is very rapid.

These soils absorb moisture readily. They hold only
a small amount of moisture available for plants, however,
and much of the moisture is lost through deep percola-
tion. In years when only the average amount of rainfall
is receive(f: the soil generally does not hold enough mois-
ture for a crop to grow well. Sheet erosion is generally
not a problem on these soils. Wind erosion is a hazard
when the surface is bare or is only sparsely covered by
plants. The soils of this unit warm up quickly in spring
and can be worked soon after rains.

These soils are acid. The Backbone soil is low in
available nitrogen, phosphorus, and potassium, but the
other soils are very low in those elements.

Droughtiness and susceptibility to erosion limit the use
of these soils. Wind erosion is a more serious hazard
on the Chelsea and Hagener soils than on the other soils.
Blowing sand is likely to damage newly seeded crops
on these and on adjacent soils. These soils need to have
crop residue left on the surface to reduce wind erosion.
They are too porous for it to be practical to try to build
up the content of organic matter. Manure or other resi-
due decomposes rapidly in these soils. In the Backbone
soil, the root growth of some plants is limited by the
bedrock near the surface. Productivity is only moderate
to low, even if management is good. The yields obtained
depend on the kinds and amounts of fertilizer applied
and on the timeliness of rains during the growing season.

Part of the acreage is in cultivated crops, and some
areas are in pasture. Corn, soybeans, oats, and hay can
be grown, and these soils are suitable for pasture.

If the gently sloping areas are tilled on the contour,
a suitable rotation is one in which corn is grown for 2
years and is followed by a crop of oats and by a crop
of meadow. Where these gently sloping areas are not
tilled on the contour, a row crop can be grown 1 year
in 3 or 4. Row crops can be grown more intensively,
however, on the nearly level Hagener soil than on the
other soils. The soils of this unit are suited to irriga-
tion, but an ample supply of water is usually not avail-
able. A few of the areas are kept in hay or pasture and
are not used for row crops.

Crops grown on these soils need large amounts of
fertilizer and lime. Corn that is not preceded by a
legume is likely to need nitrogen, and all crops need
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lime, phosphate, and potash. Because these soils are
droughty, however, large applications of fertilizer gen-
erally are not worth while.

CAPABILITY UNIT IVs-2

Moderately sloping to strongly sloping, dark-colored
or light-colored, excessively drained soils of uplands and
stream benches make up this capability unit. These
soils are shallow over bedrock or coarse-textured material.
They are in the Backbone, Burkhardt, Chelsea, and
Hagener series. The soils have a loose or very friable
surface layer and subsoil of moderately coarse textured
or coarse textured material. Limestone bedrock under-
lies the Backbone soil at a depth between 20 and 40
inches, and gravelly sand underlies the Burkhardt soils
at a depth between 15 and 24 inches. The soil material
in the other soils grades to sand with increasing depth.

The water-holding capacity of these soils is low or very
low. Permeability is very rapid.

The intake of water is good, but these soils hold only
a small amount of moisture for the use of plants. Much
of the moisture is lost through deep percolation, and part
of it is lost through runoff. These soils are subject to
both sheet erosion and wind erosion when their surface
is bare or is only sparsely covered by plants. They are
easily tilled, warm up quickly in spring, and can be
worked soon after rains.

These soils are medium acid to strongly acid. They
are very low in available nitrogen, phosphorus, and
potassium.

Droughtiness and susceptibility to erosion are very
severe limitations to use of these soils. During years
when rainfall is only average, the soils generally do not
contain enough moisture for crops to grow well. Both
sheet erosion and wind erosion are hazards; newly seeded
crops on these and on adjoining soils are often damaged
by blowing sand. The soils need to have crop residue
left on the surface to reduce erosion. They are too po-
rous for it to be practical to try to build up the content
of organic matter. The limestone bedrock underlying
the Backbone soil limits the development of roots of some
plants.

The soils of this unit can be used for corn, oats, hay, or
pasture, and they are suitable for some kinds of trees.
Part of the acreage is used for cultivated crops, and
other areas are in pasture or trees. Corn is the major
row crop grown. These soils are low in productivity.

If these soils are stripcropped, a suitable rotation is
one in which row crops are grown only 2 years in 5. If
practices are not used to control erosion, the soils are
used for hay or pasture. A row crop can be grown for
1 year when a pasture is renovated. Terraces are gen-
erally not built on these sandy soils.

Lime and fertilizer are needed on the soils of this unit.
Adding a large amount of fertilizer is generally not worth
while, however, because these soils are droughty. Lime,
nitrogen, phosphate, and potash are needed for corn, oats,
and grass. Manure is likely to be needed to help estab-
lish a stand of legumes. Trying to build up the content
of organic matter is impractical; the soils are too porous,
and the organic residue decomposes readily.

CAPABILITY UNIT IVs-3

In this capability unit are gently sloping or moderately
sloping, dark colored or moderately dark colored, exces-
sively drained soils of the Marlean series. These soils
are on uplands and are shallow or very shallow over
fragmented material or hard bedrock. They have a fri-
able, medium-textured surface layer and subsoil and are
underlain by soft limestone bedrock. In the areas where
these soils are underlain by fragmented material, the
f}x;agments of limestone have some soil material between
them.

The water-holding capacity is very low. Permeability
is moderate, but the underlying fragmented or fractured
bedrock is rapidly permeable in most places.

These soils are well aerated. The intake of water is
generally good, but much of the moisture is lost through
runoff and deep percolation. In most places the soils
are easily tilled, but cultivation turns up fragments of
limestone. These soils warm up quickly in spring and
can be worked soon after rains. '

Lime is abundant in many of the areas. These soils
are generally very low in available nitrogen, phosphorus,
and potassium, but the uneroded Marlean soils are medi-
um in available nitrogen.

The fragmented material or bedrock near the surface

and the susceptibility to erosion are very severe limita-
tions to the use of these soils. The soils are very droughty,
and they do not store enough moisture for plants to grow
well. Bedrock near the surface limits the root growth
of nearly all crops.
- In some places these soils are used for cultivated
crops, and they are cultivated with the adjoining soils
in many places. Corn, oats, legumes, and grasses are
grown, and trees also grow in some areas. These soils
are not very productive, but the gently sloping areas
are more productive than the others.

If the gently sloping areas of Marlean soils are strip-
cropped, they can be used for row crops 2 years in 5.
If these same areas are tilled on the contour, a row
crop can be grown 1 year in 5. Where the more sloping
areas are stripcropped, a row crop can be grown 1 year
in 6. A row crop is usually grown when a meadow or
pasture needs renovation. Corn is the main row crop.
The limestone near the surface makes these soils unsuit-
able for terraces.

Lime is generally not needed to establish a stand of
legumes on these soils. Corn, oats, and grass need
nitrogen, phosphate, and potash, and legumes respond
to applications of phosphate and potash. However,
large applications of fertilizer are generally not worth

while.
CAPABILITY UNIT Vie-1

In this capability unit are moderately steep, light-
colored, well-drained, severely eroded soils of the up-
lands. These soils are in the Dow, Fayette, Orwood,
Palsgrove, and Renova series. Their surface layer is
friable and medium textured, and their subsoil is friable
and is medium textured or moderately fine textured.
The Palsgrove soil is underlain by limestone bedrock
at a depth between 30 and 50 inches.
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The water-holding capacity of the Palsgrove soil is
medium, but the water-holding capacity of the other
soils is high. Permeability is moderate.

Although air and water move readily through these
soils, tilth is poor. Also, the surface of these soils
sometimes seals during hard rains. Because of the sur-
face sealing and the large amount of runoff, the soils
are extremely erodible. They warm up quickly in
spring, and farm equipment can be moved over them
fairly soon after rains. The content of organic matter
is very low.

All of these soils, but the Dow, are acid. The soils
are very low in available nitrogen. The Fayette soil is
medium to high in available phosphorus, but the other
soils are low to medium in that element. The Renova
soil is low in available potassium, but the other soils
are medium to low.

The soils of this unit are generally not suitable for
cultivated crops. They are moderately well suited to
permanent pasture and trees, however, and they can be
used for wildlife habitats. The soils are subject to ad-
ditional very severe erosion, and they are generally low
in fertility. The Palsgrove soil is somewhat droughty
in places during years when rainfall is below average.

Most areas of these soils were formerly cultivated,
but the present trend is to seed the soils to permanent
pasture. A crop of oats can be grown when the pas-
tures are renovated. In most places farm machinery
can be operated safely. Some gullies and drainageways
that have cut into sidehills need to be shaped and re-
seeded. Diversion terraces are needed in areas of these
soils to protect other soils downslope.

Lime, manure, and commercial fertilizer are needed
where a stand of grasses and legumes is to be established.
Legumes grown on these soils generally respond well to
applications of lime and phosphate, but little or no
phosphate is needed on the Fayette soil. Oats and grass
pastures respond to applications of lime, nitrogen, and
phosphate.

CAPABILITY UNIT Vle-2

In this capability unit are strongly sloping and
moderately steep, moderately dark colored or light-
colored soils of the uplands. These soils are well
drained and are moderately deep over bedrock. They
are in the Dubuque, Frankville, Whalan, and Winne-
shiek series. Most of these soils are moderately or se-
verely eroded. They have a medium-textured surface
layer that is friable in most places, and a medium-
textured or moderately fine textured subsoil. ILimestone
bedrock is at a depth between 15 and 30 inches.

The water-holding capacity of these soils is very low
or low. Permeability is moderate in the soil material
above the limestone.

These soils are well aerated. The intake of water is
somewhat restricted in the severely eroded Dubuque
soil, however, because of surface sealing during heavy
rains. A large amount of moisture runs off these soils,
and some moisture is lost through deep percolation.
The soils warm up quickly in spring, and farm equip-
ment can be moved over them soon after rains. The
severely eroded Dubuque soil is very low in content of
organic matter and is in poor tilth. Also in poor tilth
are some of the moderately eroded soils.

All of the soils of this unit are acid. The soils are
low or very low in available nitrogen and low to medium
in available phosphorus.

These soils are highly susceptible to further erosion
and are very droughty. They are not suited to culti-
vated crops, but a crop of oats can be grown when a
pasture is renovated. The bedrock near the surface
limits the root growth of some crops. In years when
the amount of rainfall is only average, these soils lack
sufficient moisture for crops to make satisfactory growth.

The severely eroded Dubuque soil was formerly culti-
vated, but the present trend is toward using these soils
for pasture. Many of the areas that are not eroded are
in permanent pasture or are wooded. In those places
these soils are moderately well suited to pasture, trees,
and wildlife habitats.

Farm machinery can be used safely on the soils of
this unit. Therefore, bluegrass pastures ought to be
renovated and the areas should be seeded to more pro-
ductive grasses and legumes. QOats can be grown as a
cover crop. The pastures need to be clipped or grazed
lightly the first year, and they should have grazing
limited during dry seasons, or about midsummer. Lime,
manure, and commercial fertilizer are required to help
establish a stand of pasture.

CAPABILITY UNIT VIe-3

In this capability unit are steep, moderately dark
colored or light-colored, well-drained soils of uplands
and stream benches. The unit consists of Downs, Fay-
ette, Orwood, and Palsgrove soils and of Loamy terrace
escarpments and Loamy colluvial land. The surface
layer of these soils is friable and medium textured, and
their subsoil is friable and medium textured or moder-
ately fine textured. The soils are moderately or severely
eroded. The Palsgrove soil is underlain by limestone
bedrock at a depth between 30 and 50 inches.

These soils are moderately permeable. The Palsgrove
soil has only medium water-holding capacity, but the
water-holding capacity of the other soils is high.

Runoff quickly erodes these soils, and gullies form in
places when the surface is bare or is only sparsely
covered by plants. The soils are porous. Only a small
amount of moisture is absorbed, however, because much
of the water runs off. The severely eroded Fayette soil
and some of the moderately eroded soils are in poor
tilth. The surface tends to seal during hard rains when
it is not protected by crop residue or by a cover of
plants. The steep slopes and the drainageways make
the operation of farm machinery difficult on these soils.

These soils are acid. IExcept for the Downs, Fayette,
and Palsgrove soils, they are generally low or very low
in available nitrogen, phosphorus, and potassium. The
Downs, Fayette, and Palsgrove soils are medium to high
in available phosphorus.

The soils of this unit are not suited to cultivation and
are only moderately well suited to pasture. If a pas-
ture is renovated, the old seeding should not be de-
stroyed. In areas where farm machinery can be used
safely, the pastures meed to be clipped or sprayed to
destroy the weeds. The pastures need to have grazing
controlled to prevent losing the cover of plants. Di-
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version terraces placed in some areas of these soils will
protect the soils downslope.

The soils of this unit can be used for permanent pas-
ture, as woodland, or as habitats for wildlife. Small
areas that occur with soils more suitable for cultivation
are excellent for wildlife habitats. The areas in trees
need good management.

Lime and some fertilizer are needed on the permanent
pastures. Applying a large amount of fertilizer, how-
ever, seldom pays.

CAPABILITY UNIT Vis-1

Strongly sloping, dark colored or moderately dark
colored, excessively drained soils of the uplands are in
this capability unit. These soils are in the Backbone,
Marlean, and Nordness series, and they are shallow or
very shallow over bedrock or coarse-textured material.
The Marlean soil is moderately eroded. The Backbone
soil has a very friable, coarse-textured surface layer,
and the Marlean and Nordness soils have a medium-
textured surface layer. All of these soils are underlain
by fragmented or fractured limestone bedrock.

The water-holding capacity of these soils is low or
very low. Permeability is moderate in the soil material
above the fractured limestone or coarse-textured ma-
terial, but it is generally rapid in those materials.

A large part of the moisture received through rain-
fall runs off these soils. Most of the water that is ab-
sorbed is lost through deep percolation. These soils
warm up quickly in spring, and farm machinery can be
moved over them soon after rains.

The Backbone soil is acid, but lime is not needed on
the Marlean and Nordness soils. All of these soils are
very low in fertility, but applying fertilizer generally
does not pay.

The soils of this unit are very severely limited by
droughtiness and by the strong slopes. They do not
store enough moisture for crops to make satisfactory
growth. The bedrock near the surface limits the growth
of roots of most plants. Soil material lies between the
fragments of limestone, however, in the bedrock under-
lying the Marlean soil. Therefore, that soil is more
suitable for plants than are the other soils.

The soils of this unit are not suited to cultivation and
are not well suited to pasture or trees. In places, how-
ever, adapted species of trees grow moderately well.
Small areas are often left idle or are used as habitats
for wildlife. Also, part of the acreage is in permanent
pasture and part 1s wooded. In the pastures, grazing
needs to be controlled and weeds and brush should be
clipped or sprayed. The wooded areas need protection
from grazing.

Fertilizer is needed on these soils. The soils are
generally too droughty, however, for a large amount
of fertilizer to be worth while,

CAPABILITY UNIT VIle-1

-Moderately steep to very steep, light-colored, well-

drained soils of the uplands are in this unit. These
soils are in the Dubuque, Fayette, and Whalan series.
The Dubuque and Whalan soils are moderately or se-
verely eroded. In places the soils contain gullies, and

-are visiting those areas each year.
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deep drainageways have cut into sidehills in places.
The surface layer of these soils is friable and medium
textured, and their subsoil is friable and medium tex-
tured or moderately fine textured. The Dubuque soils
are underlain by limestone bedrock at a depth of only
15 to 30 inches.

The Fayette soil has high water-holding capacity.
The water-holding capacity of the Dubuque and Whalan
soils, however, is very low or low.

Much of the water from rainfall runs off the soils of
this unit, and some surface sealing takes place in the
severely eroded Dubuque and Whalan soils. Therefore,
the intake of water is somewhat low. Farm equipment
cannot be used safely in many of the areas.

These soils are acid and are somewhat low in fertility.
Because of the difficulty of using equipment on the steep
slopes and because applying fertilizer normally does not
pay, lime and fertilizer generally, are not applied.

These soils are poorly suited to pasture but are suit-
able for trees and for wildlife habitats. The wooded
areas should not be grazed. The pastured areas need to
have the brush cleared and the weeds controlled. Also,
grazing should be limited. Many areas of these soils
are left idle and make excellent habitats for wildlife.

CAPABILITY UNIT VIIs-1

Strongly sloping or very steep soils of the uplands are
in this capability unit. These soils are very shallow
or shallow over bedrock. They are in the Marlean and
Nordness series and include a large acreage of Steep
rock land. The surface layer of the Marlean and Nord-
ness soils is thin and is friable and medium textured.
Beneath the surface layer is fragmented or fractured
limestone bedrock. Little soil material is on the surface
of Steep rock land, but soil material is between the frag-
ments of limestone and in the fractures in the bedrock.
In the soils of this unit, the layer of soil material is so
thin that only a small amount of water is held for the
use of plants.

Because of the steep slopes and shallow soil material,
nearly all of the water that falls on the surface of these
soils runs off. More water is absorbed by the Marlean
soils, however, than is absorbed by the Nordness soil or
by Steep rock land. The steep slopes restrict the size
of fields and the accessibility of adjacent areas of soils.
Some of the very steep areas cannot be grazed by
livestock.

Use of these soils for agriculture is extremely limited.
Where the pastures can be improved, however, yields of
forage are fair to good. The soils are less well suited
to trees than are deeper soils. The north-facing slopes
and other areas of Nordness and Marlean soils have
some woodland cover, and in those places the growth
of timber is surprisingly good. Steep rock land has
some scenic value, and an increasing number of tourists
Some limestone
quarries are located in the areas of Steep rock land and
in the areas of Nordness soil. A description of typical
areas of the soils of this unit is given in the description
of association 6 near the front of the survey, as well as
in the soil descriptions.
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CAPABILITY UNIT VIIs-2

Only a miscellaneous land type, Steep sandy land,
14 to 30 percent slopes, is in this capability unit. This
land type is on uplands and benches. It is coarse tex-
tured, 1s very rapidly permeable, and has very low
water-holding capacity.

This land type is extremely droughty and low in fer-
tility, and it 1s easily eroded. In many places it limits
the size and use of areas of adjacent soils. In some of
the areas, farm machinery cannot be safely operated.

This land type is of little value as permanent pasture,
but a few areas are in trees. Grazing needs to be con-
trolled in the pastured areas. There are a few sand
pits, but the commercial value of the sand is likely to
be low because the particles are too fine. Small areas
of this land type are generally idle.

Predicted Yields

Table 2 gives the estimated yields of the principal
crops grown in the county under a high level of manage-
ment. For all estimates of yields, it 1s assumed that this
level of management has been used for at least 10 years,

and that the yields reflect the major effects of good
management practices. A high level of management in-
cludes the following practices:

1. Draining wet soils adequately with tile or sur-
face drainage.

2. Using suitable varieties of crops.

8. Effectively controlling weeds, diseases, and in-

sects.

Controlling erosion.

Planting the amount of seed that will produce a

plant population no greater than the available

moisture will support.

6. Applying the kinds and amounts of fertilizer
indicated by the results of soil tests so that the
soil reaches the levels of fertilization and re-
action approaching those suggested by the soil
testing laboratory of the Iowa State University.

7. Planting, cultivating, and harvesting at the
proper time.

8. Planting alfalfa and bromegrass or orchardgrass
for hay on suitable soils, to obtain three cuttings
a year.

o

TaBLE 2.—Management and yield data for soils

[Dashed lines indicate that the crop is not suited to the soil or is not generally grown on it]

Expected yields per acre
under high-level management
Map Soil Soil limitations Crop rotation Management
symbol and other uses practices
Corn| Soy- |Oats) Hay | Pas-
beans ture
Animal-
unit-
Bu. Bu. | Bu. | Tons | days?
Ab Alluvial land_ . ________ Very wet and subject to | Row crops where | Protection from 62 | 22|47 | 2.5 125
frequent flooding and feasible or long- flooding.
some ponding and term meadow.?
channeling; has a high
water table; slow
runoff.
Ar Arenzville silt loam______ Occasional flooding_ _.___ Intensive row Protection from 851 30| 64 | 3.4 170
cropping.? flooding. .
AtB Atkinson loam, 2 to 5 Slightly erodible: some- RROMM4_______ None_ - ooo___ 8| 29|62 3.3 165
percent slopes. what limited root RRROM.___._____ Contouring_ . ___ 82 29 | 62 | 3.3 165
zone. Intensive row Terracing- - _._ 82| 29|62 3.3 165
cropping.
AyA Atterberry silt loam, Slightly wet; has a Intensive row Some tile 96 34172 | 3.8 190
1 to 4 percent slopes. water table at cropping. drainage.
variable depths.
BaB Backbone loamy sand, Very droughty; slightly ROMM.________. Muleh tillage_ .- - 50 18 | 37 | 2.0 100
2 to 5 percent slopes. erodible; limited root RROM___.______ Contouring and 50 18 | 37 | 2.0 100
zone; low in fertility. mulch tillage.
BaC Backbone loamy sand, Very droughty; moder- Hay or pasture.___| None. __ . _|-co___|-___ - 1.7 89
5 to 9 percent slopes. ately erodible; limited | ROMMM___..___ Contouring and 42 15| 32 | 1.7 89
root zone; low in mulch tillage.
fertility. RROMM.____.___ Striperopping and 42 15| 32| 1.7 89
mulch tillage.
BaD Backbone loamy sand, Very droughty; highly Permanent Controlled |-—oo_.f-aaoo- .. 1.2 60
9 to 14 percent slopes. erodible; limited root pasture.5 grazing.
zone; low in fertility.
BeA Bassett loam, 0 to 2 Slightly wet in some Intensive row Some tile 91 32 | 68| 3.6 180
percent slopes. years. cropping. drainage.

See footnotes at end of table.
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TaBLE 2.—Management and yield data for soils—Continued
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Expected yields per acre
under high-level management

See footnotes at end of table,

Map Soil Soil limitations Crop rotation Management
symbol and other uses practices
Cornj Soy- |Oats| Hay | Pas-
beans ture
Animal-
unit-
Bu. Bu. | Bu. | Tons | days!

BeB Bassett loam, 2 to 5 Slightly erodible..___...._ RROM________.__ None_____.___._ 8 | 30 (65| 3.4 170

percent slopes. RRROM___.______ Contouring_ .. ____ 8 | 30| 65| 3.4 170
Intensive row Terracing.__._._.__ 8 | 30| 65| 3.4 170
cropping.

BeC Bassett loam, 5 to 9 Moderately erodible_____ ROMM___._.___. None___.________ 78 | 27| 58 | 3.1 155
percent slopes. RROMM._______. Contouring.. ._____ 78 1 27 | 58 | 3.1 155

RRROM_____.___ Terracing or 78 | 271581 3.1 155
stripcropping.

BeC2 Bagsett loam, 5 to 9 Moderately erodible_ .. __ ROMM.__________ None.____._____ 731 25| 55| 2.9 145
percent slopes, RROMM._______ Contouring.._____ 731 25| 551 2.9 145
moderately eroded. RROM . _____.___ Terracing or 73 25| 55 | 2.9 145

striperopping.

BIB Bassett silt loam, 2 to 5 | Slightly erodible._____.__ RROM________._ None_ - - o= 881t 31|66 | 3.5 175
percent slopes. RRROM_________ Contouring_ . .____ 88| 31| 66| 3.5 175

Intensive row Terracing._ . ..___ 88| 31|66 | 3.5 175
cropping.

BIC Bassett silt loam, 5 to 9 | Moderately erodible__.__ ROMM.__________ None_ __ .- 80| 28|60 3.2 160
percent slopes. RROMM________ Contouring. .. __.. 80 | 28| 60 3.2 160

RRROM...______ Terracing or 80 | 28|60 | 3.2 160
striperopping.
BnA Bertrand silt loam, None...ooceceeaceco--__| Intensive row None_ - cooooeeoo 94| 33|71 3.8 190
0 to 2 percent slopes. cropping.
.BnB Bertrand silt loam, Slightly erodible.______.__ RROM . ___._____ None_ - _ ... 89| 31|67 3.5 175
2 to 5 percent slopes. : RRROM__....___ Contouring._ .- __-- 89| 31|67 | 3.5 175
Intensive row Terracing_ - .____ 89 31| 67| 3.5 175

cropping.

BoA Bixby loam, 0 to 2 Limited root zone; Intensive row None_ .- 77 27 | 68 | 3.1 155
percent slopes. slightly droughty. cropping.

BoB Bixby loam, 2 to 5 Slightly erodible; RROM.__.___.___ None. oo e o| 72 251 541 2.9 145
percent slopes. limited root zone; RRROX. oo Contouring- - —___ 72 251 54| 2.9 145

slightly droughty.

BoC2 Bixby loam, 5 to 9 Moderately erodible; Long-term None_ - _ oo eaeen ee-| 2.4 120
percent slopes, limited root zone; meadow. Contouring. . ____ 60 21| 45| 2.4 120
moderately eroded. slightly droughty. RROMMM.______ Terracing or strip- | 60 | 21 | 45 | 2.4 120

RROMS_______ cropping.

BuB Burkhardt soils, 0 to 5 Very droughty; slightly ROMM.__._______ Muleh tillage_ - - -- 42 15| 32 | 1.7 89
percent slopes. erodible; low in RROMM.__..____. Contouring and 42 15| 32 | 1.7 89

fertility. mulch tillage.

BuC2 Burkhardt soils, 5 to 14 | Very droughty; moder- Hay or pasture____| None_________.___|____|._____ ——--| L.3 65
percent slopes, ately erodible; low RO Moo Contouring and 32 11241 1.3 65
moderately eroded. in fertility. mulch tillage.

RROMMM.____. Striperopping and 32 11|24 1.3 65
mulch tillage.

CaA Calamine silty clay Very wet; seepy; has a RRROx_.___.__.__ Tile drainage in 66 | 2314926 130
loam, 0 to 2 percent high perched water places.
slopes. table; somewhat

limited root zone,

CaB Calamine silty clay Very wet; seepy; has a RROM______.___ Tile drainage in 64| 22|48 | 2.6 130
loam, 2 to 5 percent high perched water places.
slopes. table; slightly erod- RRROx._________ Contouring and 64 22 | 481 2.6 130

ible; somewhat drainage.
limited root zone.
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Ezxpected yields per acre
under high-level management

Map Soil Soil limitations Crop rotation Management
symbol and other uses practices
Corn| Soy- |Oats| Hay | Pas-
beans ture
Animal-
unit-
Bu. Bu. | Bu. | Tons | days!
CcB Calmar clay loam, 2 to Slightly erodible_._____._._ RROMM______._ None_ .. _________ 80| 2860 3.2 160
5 percent slopes. RRROM ___._____ Contouring . - __.__ 80 28| 60| 3.2 160
Intensive row Terracing____._..._ 80| 28|60 3.2 160
cropping.
CcC Calmar clay loam, 5 to Moderately erodible_ . ___ Long-term None. oo | |aeoas | 2.7 135
14 percent slopes. meadow,
ROMMM________ Terracing or 681 245127 135
striperopping.
CdA Camden silt loam, 0 to Somewhat limited root Intensive row None_.._________ 82 29 | 61 | 3.3 165
2 percent slopes. zone. cropping.
CdB Camden silt loam, 2 to Slightly erodible; some- RROM_____._____ None_.__________ 76 | 27 157130 150
5 percent slopes. what limited root RRROx._______._ Contouring_ _____. 76 | 27 | 57| 3.0 150
zone. Intensive row Terracing . __ ... 76 27| 57| 38.0 150
cropping.
CdC Camden silt loam, 5 to Moderately erodible; ROMMM________ None. .o ____ 70| 24152128 140
9 percent slopes. somewhat limited RROMMM______ Contouring. ______ 701 24|52 28 140
root zone. RROM 6_________ Terracing or 70 245228 140
stripcropping.
Ce Caneek silt loam________ Moderately wet; has a Intensive row Some tile drain- 84| 30|63 | 3.4 170
variable water table; cropping. age; protection
occasionally flooded; from overflow.
slow runoff.
Cf Canoe silt loam (0 to 3 Slightly wet; has a vari- | Intensive row Some tile drain- 93 337037 185
percent slopes). able water table. cropping. age.
ChA Chaseburg silt loam, 0 Occasionally flooded_____| Intensive row | Some diversion 82 20 | 61 3.3 165
to 2 percent slopes. cropping. terraces.
ChB Chaseburg silt loam, 2 Slightly erodible; occa- RRROM . ._______ None_...___.._____ 80 28 | 60 | 3.2 160
to 5 percent slopes. sionally flooded. RRROx_________. Contouring_ ._____ 80| 281 60! 3.2 160
o Intensive row Some diversion 80 28 | 60 ¢ 3.2 160
cropping. terraces.
CiB Chelsea loamy fine sand, | Very droughty; slightly ROM____________ Mulch tillage_ __ - 45 15 33| 1.8 90
1 to 5 percent slopes. erodible; low in fer- RROM__________{ Contouring and 45 15| 33| 1.8 90
tility. mulch tillage,
CID Chelsea loamy fine sand, | Very droughty; moder- Hay or pasture____.| None____________| ____|.____ | L2 60
5 to 14 percent slopes. ately erodible; low in ROMMM________ Contouring and 30 [--.-_ 231 1.2 60
fertility. mulch tillage.
RROMM_._______ Striperopping and 30 ... 23| 1.2 60
mulch tillage.
CmB Clyde silt loam, 0 to 4 Very wet; has a high Intensive row Tile drainage__ _ - - 78 | 27|58 |31 155
percent slopes. water table; contains cropping.
some stones.
CoB Coggon loam, 2 to 5 Slightly erodible____._____ RROM__________ None_.__________ 78| 27|58 |31 155
percent slopes. RRROM._________ Contouring .. _.__ 781 27 58] 3.1 155
Intensive row Terracing ... .- 78| 27|58 |31 155
cropping.
CoC2 Coggon loam, 5 to 9 Moderately erodible_ _ - _. ROMMM ________ None_ . ______._. 68 | 24|51 |27 135
percent slopes, moder- RROMM._______ Contouring_ ... ._ 68 | 24|51 |27 135
ately eroded. RROM 6_________ Terracing or 68 | 245127 135
striperopping.

See footnotes at end of table,
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Expected yields per acre
under high-level management

See footnotes at end of table,

cropping.

Map Soil Soil limitations Crop rotation Management
symbol and other uses practices
Corn| Soy- |Oats| Hay | Pas-
beans ture
Animal-
unit-
Bu. Bu. | Bu. | Tons | dayst
Cs Colo and Otter silt loams_| Very wet; has a high Intensive row Tile drainage; 80 | 28| 60 3. 160
water table; occa- cropping. protection from
sionally flooded; slow overflow.
runoff.
Ct Colo-Otter-Ossian com- Very wet; occasionally Intensive row Tile drainage; 85| 30| 64| 3.4 170
plex (0 to 4 percent flooded; has a high cropping. protection from
slopes). water table. flooding.
DcA Dickinson sandy loam, Moderately droughty.___| Intensive row Mulch tillage_ _ . __ 70| 245228 140
0 to 2 percent slopes. cropping.
DcB Dickinson sandy loam, Slightly erodible; moder- | ROMM__________ Mulch tillage. - - __ 65| 23|48 | 2.6 130
2 to 5 percent slopes. ately droughty. RRROx_____._____ Contouring and 65| 23! 48| 2.6 130
muleh tillage.
Intensive row Terracing and 65| 23|48 26 130
cropping. mulch tillage.
DcC Dickinson sandy loam, Moderately erodible; ROMMM.________ Mulch tillage. __ - 581 20| 43| 2.3 115
5 to 9 percent slopes. moderately droughty, | ROM____________ Contouring and 58 | 20|43 |23 115
mulch tillage.
RROM S_________ Terracing or 58 | 20 43| 2.3 115
stripcropping
and mulch
tillage.
DcD Dickinson sandy loam, Very erodible; moder- Hay or pasture.__.| None____________|..___|-——-. .--1 2.0 100
9 to 14 percent slopes. ately droughty. ROMMM.________ Terracing or 50 |--_._ 37120 100
stripcropping
. and mulch
tillage.
DdB Donnan loam, 2 to 5 Slightly erodible; RROMM_______. None____________ 70| 24|52 28 140
percent slopes. slightly wet in some RRROM_________ Contouring_ .. ____ 70| 24 52|28 140
years.
De Dorchester silt loam_____ Occasionally flooded._ . . __ Intensive row Protection from 86 30 [ 65 3. 4 170
cropping. overflow.
DgB Dorchester-Chaseburg- Occasionally flooded._ _ . __ RRROM___.______ None___.____-___ 78 | 27 | 58 | 3.1 155
Volney complex, 2 to RRROx_____..____ Contouring. ____._ 78 27 1 58 | 3.1 155
5 percent slopes. Intensive row Some diversion 78 | 27158131 155
cropping. terraces.
DhE3 Dow silt loam, 14 to 24 | Extremely erodible; in Permanent Controlled IS T P, .- 2.0 100
percent slopes, poor tilth; low in pasture.’ grazing.
severely eroded. fertility.
DoA Downs silt loam, 0to2 | None. . ____..__________ Intensive row None___.___.___. 98 | 34|73 |39 195
percent slopes. cropping.
DoB Downs silt loam, 2 to 5 Slightly erodible_________ RROM._____.____ None.__ . _______ 93| 337037 185
percent slopes.
RRROM_._______ Contouring_ ______ 93| 337037 185
Intensive row Terracing.___...__ 93 337037 185
cropping.
DoC Downs silt loam, 5 to 9 Moderately erodible_ . ___ ROMM__________ None____.._____ 88 | 31|66 | 3.5 175
percent slopes. RROMM________ Contouring_ - ___. 88| 31|66 |35 175
RRROM_________ Terracing or strip- | 88 | 31| 66 | 3.5 175
cropping.
DoD Downs silt loam, 9 to 14 | Highly erodible_ - .. _____ Long-term None_ _ oo |eea|aaeas ceea| 3.2 160
percent slopes. meadow.
ROMMM________ Contouring_______ 80 |----- 60 | 3.2 160
RROMMM.______ Terracing or strip-| 80 |-____ 60| 3.2 160
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SOIL SURVEY

TaBLE 2.—Management and yield data for soils—Continued

Expected yields per acre
under high-level management

Map Soil Soil limitations Crop rotation Management
symbol and other uses practices
Corn| Soy- |Oats| Hay | Pas-
beans ture
Animal-
unit-
Bu. Bu. | Bu. | Tons | dayst

DoE2 Downs silt loam, 14 to Highly erodible. .- __.__ Long-term None_ _ o |ocoo}aaeoC 27 135
18 percent slopes, meadow.
moderately eroded. ROMMM________ Striperopping. .- - 68 |-~ 51| 2.7 135

DoF2 Downs silt loam, 18 to Extremely erodible_ .. ___ Permanent Controlled grazing |- . __|--_-_ .- 20 100
24 percent slopes, pasture.®
moderately eroded.

DtB Downs and Tama silt Slightly erodible..__..___ RROM__.___._____ None. ____._____ 95 33|72 38 190
loams, 2 to 5 percent RRROM______.___ Contouring.. .. ____ 95 33|72 3.8 190
slopes. Intensive row Terracing_________ 95| 33|72 38 190

cropping.

DtC Downs and Tama silt Moderately erodible._._ .. ROMM.__________ None_ ooemooo 90| 31|67) 3.6 180
loams, 5 to 9 percent RROMM._______ Contouring_ .. .___ 90| 31|67} 3.6 180
slopes. RRROM _________ Terracing or 90| 31|67/ 3.6 180

striperopping.

DtC2 Downs and Tama silt Moderately erodible_..__ ROMM.__________ Nomne. . _______.__. 88| 3116635 175
loams, 5 to 9 percent RROMM._.._____ Contouring._ . ____ 88 | 31 (66|35 175
slopes, moderately RRROM ___.__.__ Terracing or 88| 31|66 3.5 175
eroded. striperopping.

DtD2 Downs and Tama silt Highly erodible. ... _____ Long-term None. o o oo feee e amee e _..-133 165
loams, 9 to 14 percent meadow.
slopes, moderately ROMMM.__..____ Contouring_ .. ____ 82 |..._. 61 3.3 165
eroded. ROM___._______.__ Terracing________. 82 [__... 61| 3.3 165

RROMMM.______ Striperopping_ _._.] 82 |_____ 611} 3.3 165

DuC2 Dubuque silt loam, 5 to | Moderately erodible; Long-term None_ .o jofao- el 2.4 120
9 percent slopes, limited root zone; meadow.
moderately eroded. slightly droughty. ROMM.__________ Contouring_ ... ._ 60 21