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tribute. The Soil Conservation Service has leadership for the Federal part of the National
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Major fieldwork for this soil survey was completed in the period 1968-71. Soil
names and descriptions were approved in 1972, Unless otherwise indicated, statements
in the publication refer 10 conditions in the county in 1970. This survey was made
cooperatively by the Soil Conservation Service; the Iowa Agriculture and Home Economics
Experiment Station and the Cooperative Extension Service, Iowa State University; and
the Department of Soil Conservation, State of Iowa. It is part of the technical assistance
furnished to the Grundy County Soil Conservation District. Funds appropriated by Grundy
County were used to defray part of the cost of this survey.

Soil maps in this survey may be copied without permission, but any enlargement of
these maps could cause misunderstanding of the detail of mapping and result in errone-
ous interpretations. Enlarged maps do not show small areas of contrasting soils that could
have been shown at a larger mapping scale.

HOW TO USE THIS SOIL SURVEY

HIS SOIL SURVEY contains infor-

mation that can be applied in manag-
ing farms; in selecting sites for roads,
ponds, buildings, or other structures;
and in judging the suitability of tracts
of land for farming, industry, and recre-
ation.

Locating Soils

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

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

Finding and Using Informction

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

Individual colored maps showing the
relative suitability or degree of limita-
tion of soils for many specific purposes
can be developed by using the soil map
and the information in the text. Trans-
lucent material can be used as an over-

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

Farmers and those who work with
farmers can learn about use and man-
agement of the soils from the soil de-
scriptions and from the discussions of
interpretive groupings.

Game managers, sportsmen, and oth-
ers concerned with wildlife can find in-
formation about soils and wildlife in the
section “Wildlife.”

Community planners and others con-
cerned with suburban development can
read about the soil properties that affect
the choice of homesites, industrial sites,
schools, and parks in the subsection
“Nonfarm Use of the Soils.”

Engineers and builders can find, under
“Engineering Uses of the Soils,” tables
that give engineering descriptions of
the soils in the county and information
about soil features that affect engineer-
ing practices and structures.

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

Students, teachers, and others can
find information about soils and their
management in various parts of the
text.

Newcomers in Grundy County may
be especially interested in the section
“General Soil Map,” where broad pat-
terns of soils are described. They may
also be interested in the section ‘“Addi-
tional Information About the County.”

Cover:
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SOIL SURVEY OF GRUNDY COUNTY, IOWA

BY WELLS F. ANDREWS, SOIL CONSERVATION SERVICE*

UNITED STATES DEPARTMENT OF AGRICULTURE, SOIL CONSERVATION SERVICE, IN COOPERATION WITH THE
IOWA AGRICULTURE AND HOME ECONOMICS EXPERIMENT STATION AND THE COOPERATIVE EXTENSION SERVICE,
IOWA STATE UNIVERSITY; AND THE DEPARTMENT OF SOIL CONSERVATION, STATE OF IOWA

RUNDY COUNTY is near the central part of Iowa

(fig. 1). It has a total area of 320,640 acres.

Grundy Center, the county seat, is in the center of the
county.

Farming is the main enterprise in Grundy County.
The principal crops are corn, soybeans, oats, hay, and
pasture. Except for seed corn and soybeans, most of
the crops are fed to livestock. Corn, soybeans, seed
corn, beef cattle, hogs, and dairy products are the
principal sources of income.

How This Survey Was Made

Soil scientists made this survey to learn what kinds
of soil are in Grundy County, where they are located,
and how they can be used. The soil scientists went into
the county knowing they likely would find many soils
they had already seen and perhaps some they had not.
They observed the steepness, length, and shape of slopes,
the size and speed of streams, the kinds of native
plants or crops, the kinds of rock, and many facts
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Figure 1.—Location of Grundy County in Iowa,

1 Others who participated in the fieldwork for the soil survey
were CHARLES E. BRANHAM and DARRYL L. TRICKLER, Soil
Conservation Service.

about the soils. They dug many holes to expose soil
profiles. A profile is the sequence of natural layers, or
horizons, in a soil; it extends from the surface down
into the parent material that has not been changed
much by leaching or by the action of plant roots.

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

Soils that have profiles almost alike make up a soil
series. Except for different texture in the surface
layer, all the soils of one series have major horizons
that are similar 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. Garwin and Tama, for example, are the names
of two soil series. All the soils in the United States that
have the same series name are essentially alike in those
characteristics that affect their behavior on the un-
disturbed landscape.

Soils of one series can differ in texture of the surface
layer and in slope, stoniness, or other characteristic
that affects use of the soils by man. On the basis of
such differences, a soil series is divided into phases.
The name of a soil phase indicates a feature that af-
fects management. For example, Tama silty clay loam,
2 to 5 percent slopes, is one of several phases in the
Tama series.

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

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

Some mapping units are made up of soils of different

1



2 SOIL SURVEY

series, or of different phases within one series. One
such kind of mapping unit is shown on the soil map of
Grundy County: the soil complex.

A soil complex consists of areas of two or more
soils that are so intermingled or so small in size that
they cannot be shown separately on the soil map. Each
area of a complex contains some of each of the two or
more dominant soils, and the pattern and relative pro-
portions are about the same in all areas. The name of a
soil complex consists of the names of the dominant
soils, joined by a hyphen. Clyde-Floyd complex, 1 to 4
percent slopes, is an example.

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 soil 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 soil. 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
assembled. The mass of detailed information then
needs to be organized in such a way as to be readily
useful to different groups of users, such as farmers,
homeowners, and engineers.

On the basis of yield and practice tables and other
data, the soil scientists set up trial groups. They test
these groups by further study and by consultation with
farmers, agronomists, engineers, and others, and then
they adj ust the groups accordlng to the results of their
studies and consultation. Thus, the groups that finally
evolve reflect up-to-date knowledge of the soils and
their behavior under present methods of use and man-
agement,

General Soil Map

The general soil map at the back of this survey
shows, in color, the soil associations in Grundy County.
A so0il association is a landscape that has a distinctive
proportional 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, who
want to compare different parts of a county, or who
want to know the location of large tracts that are
suitable for a certain kind of land use. Such a map is
not suitable for planning the management of a farm or
field, because the soils in any one association ordinarily
differ in slope, depth, drainage, or other characteristics
that affect their management.

The seven soil associations in Grundy County are
described in the following pages.

1. Muscatine-Tama-Garwin association

Nearly level to gently sloping, well drained, somewhat
poorly drained, and poorly drained silty soils; on up-
lands

This association consists of broad uplands where dif-

ferences in elevation are 3 to 15 feet (fig. 2). Potholes
and wide, undefined drainageways are common.

This association makes up about 8 percent of the
county. It is about 35 percent Muscatine soils, 25 per-
cent Tama soils, 25 percent Garwin soils, and 15 per-
cent less extensive soils.

Muscatine soils are nearly level on upland divides
and gently sloping on foot slopes adjoining drainage-
ways. These s01ls are somewhat poorly drained. The
surface layer is black light silty clay loam and very
dark brown medium silty clay loam about 16 inches
thick. The subsoil extends to a depth of 48 inches. The
upper part is very dark grayish-brown, friable medium
silty clay loam, and the lower part is dark grayish-
brown, friable medium silty clay loam. The substratum
is calcareous olive-gray, friable silt loam mottled with
strong brown.

Tama soils are nearly level to gently sloping and are
in convex areas on uplands. These soils are well
drained. The surface layer is very dark brown and very
dark grayish-brown silty clay loam about 16 inches
thick. The subsoil extends to a depth of 46 inches. The
upper part is brown to dark-brown, friable medium
silty clay loam, and the lower part is dark yellowish-
brown, friable medium and light silty clay loam. The
substratum is yellowish-brown, friable heavy silt loam.

Garwin soils are nearly level and are in concave
areas on uplands and at the heads of drainageways.
These soils are poorly drained. The surface layer is
black and very dark gray silty clay loam about 13
inches thick. The subsoil extends to a depth of 48
inches. The upper part is dark-gray, friable silty clay
loam that has few distinct and prominent mottles; the
middle part is gray, friable light silty clay loam that
has many prominent mottles; and the lower part is
olive-gray, friable silt loam that has prominent mot-
tles. The substratum is olive-gray and light olive-gray,
friable silt loam that has prominent mottles.

Less extensive in this association are Harpster, Saw-
mill, Sperry, and Garwin soils. The poorly drained
Sawmill and Garwin soils are in drainageways. The
poorly drained, calcareous Harpster soils are in con-
cave depressmns on broad upland divides. The very
poorly drained, slowly permeable Sperry soils are in
small, concave potholes

The soils in this association are well suited to corn,
soybeans, small grain, hay, and other cultivated crops
commonly grown in the county. The organic-matter
content is high, and the available water capacity is
high. The main concerns of management are improv-
ing drainage, maintaining tilth and fertility, and con-
trolling soil blowing.

Nearly all of the acreage is used for cultivated crops,
but a few undrained wet areas are used for permanent
pasture. The main enterprises are growing cash crops
and feeding beef cattle and swine.

2. Tama-Muscatine association

Nearly level to strongly sloping, well drained and some-
what poorly drained silty soils; on uplands

This association consists of upland divides, ridges,
and side slopes where differences in elevation are about
10 to 40 feet. Drainageways are well defined.

The association makes up about 37 percent of the
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Figure 2.—Typical landscape in Muscatine-Tama-Garwin association.

county. It is about 60 percent Tama soils, 14 percent
Muscatine soils, and 26 percent less extensive soils.

Tama soils are nearly level to strongly sloping and
are on uplands. These soils are well drained. The sur-
face layer is very dark brown and very dark grayish-
brown silty clay loam about 16 inches thick. The
subsoil extends to a depth of 46 inches. The upper part
is brown to dark-brown, friable medium sgilty clay
loam, and the lower part is dark yellowish-brown, fri-
able medium light silty clay loam. The substratum is
yellowish-brown, friable heavy silt loam.

Muscatine soils are nearly level on upland divides
and gently sloping on foot slopes adjoining drainage-
ways. These soils are somewhat poorly drained. The
surface layer is black light silty clay loam and very
dark brown medium silty clay loam about 16 inches
thick. The subsoil extends to a depth of 48 inches. The
upper part is very dark grayish-brown, friable medium
silty clay loam, and the lower part is dark grayish-
brown, friable medium silty clay loam, The substratum
is caleareous, olive-gray, friable silt loam mottled with
strong brown.

Less extensive in this association are Bolan, Colo,
Dinsdale, Ely, Garwin, Klinger, and Sawmill soils. The
more permeable Bolan soils are at higher elevations.
The poorly drained Colo and Sawmill soils and the
somewhat poorly drained Ely soils are in drainage-

ways. Garwin soils are in depressions at the heads of
drainageways. Dinsdale and Klinger soils are on up-
land divides, ridges, and back slopes where glacial till
is at a depth of 20 to 40 inches.

The soils in this association are well suited to corn,
soybeans, small grain, hay, and other cultivated crops
commonly grown in the county. The organic-matter
content is moderate to high. The available water ca-
pacity is high in all soils except for Bolan soils that
have a loamy sand substratum. The main concerns of
management are controlling water erosion and soil
blowing, improving drainage, and maintaining tilth
and fertility.

Nearly all of the acreage is used for cultivated crops,
but a few undrained wet areas are used for permanent
pasture. The main enterprises are growing cash crops,
dairying, and feeding beef cattle and swine.

3. Dinsdale-Tama-Klinger association

Nearly level to strongly sloping,. well drained and some-
what poorly drained silty sous that are underlain by
stlty and loamy material; on uplands

This association consists of upland divides, ridges,
and back slopes where differences in elevation are 5 to
40 feet. Drainageways are well defined (fig. 8).

The association makes up 27 percent of the county.
It is about 32 percent Dinsdale soils, 18 percent Tama
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Figure 3.—Typical landscape of Dinsdale and Tama soils. The soils are protected by mulch.

soils, 10 percent Klinger soils, and 40 percent less ex-
tensive soils.

Dinsdale soils are gently sloping to strongly sloping
and are on uplands. These soils are well drained. The
surface layer is black and very dark brown light silty
clay loam about 12 inches thick. The subsoil extends
to a depth of 48 inches. The upper part is dark-brown,
friable silty clay loam, and the lower part is yellowish-
brown, firm heavy loam. The substratum is calcareous,
yellowish-brown, firm loam glacial till.

Tama soils are nearly level to strongly sloping and
are on uplands. These soils are well drained. The sur-
face layer is very dark brown and very dark grayish-
brown silty clay loam about 16 inches thick. The subsoil
extends to a depth of 46 inches. The upper part is brown
to dark-brown, friable medium silty clay loam, and
the lower part is dark yellowish-brown, friable me-
dium and light silty clay loam. The substratum is
yellowish-brown, friable heavy silt loam.

Klinger soils are nearly level on upland divides and
gently sloping on upland foot slopes. These soils are
somewhat poorly drained. The surface layer is black
silty clay loam about 12 inches thick. The upper part
is black, and the lower part is very dark grayish brown.
The subsoil extends to a depth of 47 inches. The upper
part is dark grayish-brown, mottled, friable silty clay
loam; the middle part is grayish-brown, friable silty
clay loam; and the lower part is yellowish-brown, firm

heavy loam. The substratum is calcareous, yellowish-
brown, mottled, firm, loam glacial till.

Less extensive in this association are Colo, Garwin,
Kenyon, Maxfield, Muscatine, and Sawmill soils. The
poorly drained Colo, Garwin, Maxfield, and Sawmill
soils are in waterways and at the heads of drainage-
ways. The somewhat poorly drained Muscatine soils
are nearly level on upland divides and gently sloping
on foot slopes. They are more than 40 inches deep to
loamy glacial till. The loamy Kenyon soils are on up-
lands where glacial till is at a depth of less than 20
inches.

The soils in this association are well suited to corn,
soybeans, small grain, hay, and other cultivated crops
commonly grown in the county. The organic-matter
content is moderate to high, and the available water
capacity is high. The main concerns of management
are controlling water erosion and soil blowing, main-
taining tilth and fertility, and improving drainage on
some of the less extensive soils.

Nearly all of the acreage is used for cultivated crops,
but a few undrained wet areas are used for permanent
pasture. The main enterprises are growing cash crops,
dairying, and feeding beef cattle and swine.

4. Kenyon-Clyde-Floyd association

Nearly level to moderately sloping, moderately well
drained to poorly drained loamy and silty soils that are
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underlain by loamy glacial till; on uplands and in up-
land drainageways

This association consists of upland divides, back
slopes, and upland drainageways. Many areas have
large granlte boulders. Differences in elevation are
about 5 to 35 feet. The steeper slopes are along the few
larger drainageways.

This association makes up about 14 percent of the
county. It is about 40 percent Kenyon soils, 20 percent
Clyde soils, 20 percent Floyd soils, and 20 percent less
extensive soils.

Kenyon soils are gently sloping to strongly sloping
and are on upland divides. These soils are moderately
well drained. The surface layer is very dark brown,
very dark grayish-brown, and dark-brown loam about
18 inches thick. The subsoil extends to a depth of 60
inches. The upper part is dark yellowish-brown, fri-
able heavy loam; the middle part is dark yellowish-
brown, firm heavy loam; and the lower part is
yellowish-brown, firm heavy loam. The substratum is
yellowish-brown, firm loam glacial till.

Clyde soils are nearly level and are in concave areas
in upland drainageways that have occasional boulders.
These soils are poorly drained. The surface layer is
black silty clay loam and clay loam about 24 inches
thick. The subsoil extends to a depth of 60 inches.
The upper part is dark-gray, friable light clay loam;
the middle part is gray, firm light clay loam; and the
lower part is mottled, gray and strong-brown, firm
loam. The substratum is calcareous, gray, friable, loam
glacial till.

Floyd soils are gently sloping and are on foot slopes
along upland drainageways. These soils are somewhat
poorly drained. The surface layer is black heavy loam
about 28 inches thick. The subsoil extends to a depth
of 46 inches. The upper part is dark grayish-brown,
friable light clay loam; the middle part is grayish-
brown, very friable gravelly heavy sandy loam; and
the lower part is mottled, strong-brown and grayish-
brown, firm loam. The substratum is mottled, strong-
brown and gray, firm, loam glacial till.

Less extensive in this association are Dinsdale,
Donnan, Ostrander, and Readlyn soils. The well-
drained Ostrander soils have a very friable subsoil
underlain by glacial till. They are on nose slopes. The
well-drained Dinsdale soils are on upland ridges and
back slopes. These soils are silty clay loam that is 20 to
40 inches deep to glacial till. The moderately well
drained to somewhat poorly drained Donnan soils are
on upland ridges and shoulder slopes. They have a
dense clay subsoil. The somewhat poorly drained
Readlyn soils are nearly level and are on upland
divides.

The soils in this association are well suited to corn,
soybeans, small grain, hay, and other cultivated crops
commonly grown in the county. The organic-matter
content is high to very high in the major soils, and the
available water capacity is high. The main concerns of
management are controlling water erosion, improving
drainage, and maintaining tilth and fertlhty

About 65 percent of the acreage is used for culti-
vated crops. The rest, most of which is undrained wet
areas, is used for permanent pasture. The main enter-
prlses are growing cash crops, dairying, and feeding
beef cattle and swine.

5. Saude-Lilah association

Gently undulating to rolling, well drained and exces-
sively drained loamy and sandy soils that are underlain
by sand and gravel; on uplands

This association consists of distinet upland hills and
high knolls where differences in elevation are 10 to 50
feet. The soils range from gently sloping to strongly
sloping but generally are moderately sloping.

The association makes up less than 1 percent of the
county. It is about 54 percent Saude soils, 28 percent
Lilah soils, and 18 percent less extensive soils.

Saude soils are gently undulating to rolling. These
soils are somewhat excessively drained. The surface
layer is very dark grayish-brown silt loam that is high
in sand. It is about 10 inches thick. The subsoil extends
to a depth of 43 inches. The upper part is brown to
dark-brown, friable silt loam that is high in sand; the
middle part is yellowish-brown, friable silt loam that
is high in sand; and the lower part is yellowish-red,
very friable loamy sand. The substratum is stratified
yellowish-red and yellowish-brown, loose sand.

Lilah soils are gently sloping to moderately sloping
and are on shoulder and nose slopes of uplands. These
soils are excessively drained. The surface layer is very
dark grayish-brown and dark yellowish-brown grav-
elly sandy loam about 7 inches thick. The subsoil ex-
tends to a depth of 35 inches. The upper part is brown
to dark-brown, very friable gravelly sandy loam and
loose loamy sand, and the lower part is strong-brown,
loose loamy sand. The substratum is stratified brown,
yellowish-brown, strong-brown, and pale-brown, loose
gravelly coarse loamy sand and fine to medium sand.

Less extensive in this association are Dinsdale,
Donnan, Palms, and Ostrander soils. Dinsdale soils are
in areas that have more than 20 inches of loess on the
surface. Donnan soils are on lower nose slopes and
have a subsoil of dense, very firm clay glacial till.
Palms soils are in wet, seepy areas on foot slopes.
Ostrander $oils have a subsoil and substratum of fri-
able glacial till.

The soils in this association are not well suited to
corn, soybeans, small grain, hay, or other cultivated
crops commonly grown in the county. The organiec-
matter content is moderate to very low, and the avail-
able water capacity is low to very low. The main
concerns of management are controlling water erosion
and soil blowing and conserving soil water,

Nearly all of the acreage is used for permanent
pasture, but a few small, gently sloping areas are used
for cultivated crops, as are adjoining, more productive
soils. The main enterprises are dairying and raising
and feeding beef cattle and swine.

6. Colo-Wiota-Nevin association

Nearly level to gently sloping, well drained to poorly
drained silty soils; on stream bottoms, benches, and
alluvial fans

This association consists of first and second bottoms
where differences in elevation are 2 to 8 feet. Meander
belts of major streams, alluvial fans, escarpments, and
depressions are common.

This association makes up about 8 percent of the
county. It is about 67 percent Colo soils, 6 percent
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Wiota soils, 6 percent Nevin soils, and 21 percent less
extensive soils.

Colo soils are nearly level and are on stream bottoms.
These soils are poorly drained. The surface layer is
black silty clay loam about 47 inches thick. The sub-
stratum is black and greenish-gray, firm heavy silty
clay loam.

Wiota soils are nearly level and are on stream
benches and alluvial fans, These soils are well drained
and moderately well drained. The surface layer is very
dark brown, very dark grayish-brown, and dark-brown
silt loam and silty clay loam about 18 inches thick. The
subsoil extends to a depth of 69 inches. The upper part
is brown to dark-brown, friable silty clay loam, and the
%ower part is brown to dark-brown, very friable sandy
oam.

Nevin soils are nearly level and are on bottom lands
along major streams. These soils are somewhat poorly
drained. The surface layer is black and very dark
grayish-brown light silty clay loam about 23 inches
thick. The subsoil extends to a depth of about 47
inches. The upper part is dark grayish-brown, friable
silty clay loam; the middle part is grayish-brown, fri-
able silty clay loam; and the lower part is mottled,
grayish-brown, friable silty clay loam. The substratum
is mottled, light brownish-gray, friable clay loam and
loam that has lenses of sand.

Less extensive in this association are Bremer, Calco,
Lawson, Waukee, and Zook soils, The poorly drained
Bremer soils and the deep, silty, somewhat poorly
drained Lawson soils are on low stream benches or
high second bottoms. Calco soils are on first and sec-
ond bottoms and are calcareous. The well drained
Waukee soils are on second bottoms and stream
benches. They are less than 40 inches deep to sand.
The poorly drained Zook soils are in low concave areas
on flood plains adjacent to foot slopes and bench es-
carpments.

The soils in this association are well suited to corn,
soybeans, small grain, hay, and other cultivated crops
commonly grown in the county. The organic-matter
content is moderate to high, and the available water
capacity is high. The main concerns of management
are flooding, improving drainage, and maintaining
tilth and fertility.

About 60 percent of the acreage is used for culti-
vated crops. About 40 percent, most of which is un-
drained wet areas, is used for permanent pasture. The
main enterprises are growing cash crops, dairying, and
feeding beef cattle and swine.

7. Lawler-Marshan-W aukee association

Nearly level to gently sloping, well drained, somewhat
poorly drained, and poorly drained loamy soils that are
underlain by sand and gravel; on stream benches

This association consists of benches and stream bot-
toms along stream channels whete differences in eleva-
tion are 2 to 8 feet. Meander belts of major streams,
alluvial fans, escarpments, and depressions are com-
mon (fig. 4).

The association makes up 5 percent of the county. It
is about 30 percent Lawler soils, 30 percent Marshan
soils, 20 percent Waukee soils, and 20 percent less ex-
tensive soils.

Lawler soils are nearly level and are on stream
benches. These soils are somewhat poorly drained. The
surface layer is very dark brown silt loam that is high
in sand. It is about 14 inches thick. The subsoil extends
to a depth of 36 inches. The upper part is mottled,
dark grayish-brown, friable heavy silt loam that is
high in sand; the middle part is mottled, dark grayish-
brown, friable light silty clay loam and clay loam; and
the lower part is mottled, dark grayish-brown, very
friable gravelly sandy loam. The substratum is mot-
tled, brown to dark-brown, loose gravelly loamy sand.

Marshan soils are nearly level and are on stream
benches. These soils are poorly drained. The surface
layer is black and very dark gray, friable silty clay
loam that is high in sand. It is about 16 inches thick.
The subsoil extends to a depth of 38 inches. The upper
part is very dark gray, friable silty clay loam that is
high in sand; the middle part is prominently mottled,
dark-gray, friable silty clay loam that is high in sand;
and the lower part is gray, very friable loam. The
substratum is brown to dark-brown, loose loamy sand
to a depth of 48 inches and mottled, yellowish-brown
and grayish-brown, loose loamy sand below.

Waukee soils are nearly level to gently sloping and
are on stream benches. These soils are well drained.
The surface layer is black and very dark brown loam
about 17 inches thick. The subsoil extends to a depth
of 37 inches. The upper part is brown, friable loam
and light clay loam; the middle part is dark yellowish-
brown, friable loam; and the lower part is dark
vellowish-brown, very friable light sandy loam. The
substratum is yellowish-brown, loose loamy sand that
has some gravel.

Less extensive in this association are Clyde, Coland,
Colo, and Saude soils. The poorly drained Clyde, Co-
land, and Colo soils are more than 40 inches deep to
sand. The well-drained Saude soils have a substratum
of sand and gravel.

The soils in this association are well suited to corn,
soybeans, small grain, hay, and other cultivated crops
commonly grown in the county. The organic-matter
content is high, and the available water capacity is
moderate to moderately high. The main concerns of
management are improving drainage and maintaining
tilth and fertility.

About 70 percent of the acreage is used for culti-
vated crops. About 30 percent, most of which is un-
drained wet areas, is used for permanent pasture. The
main enterprises are growing cash crops, dairying,
and feeding beef cattle and swine.

Descriptions of the Soils

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

An important part of the description of each soil
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Figure 4.—Typical landscape in Lawler-Marshan-Waukee association.

series is the soil profile; that is, the sequence of layers
from the surface downward to rock or other underly-
ing material. Each series contains two descriptions of
this profile. The first is brief and in terms familiar to
the layman. The second is detailed and in technical
terms; it is for scientists, engineers, and others who
need to make thorough and precise studies of soils.
Unless it is otherwise stated, the colors given in the
descriptions are those of a moist soil.

Preceding the name of each mapping unit is a sym-
bol. This symbol identifies the mapping unit on the de-
tailed soil map. Listed at the end of each description of
a mapping unit is the capability unit in which the map-
ping unit has been placed. The page for the description
of each capability unit can be found by referring to the
“Guide to Mapping Units” at the back of this survey.

The acreage and proportionate extent of each map-
ping unit are shown in table 1. Many of the terms
used in describing soils can be found in the Glossary at
the end of this survey, and more detailed information
about the terminology and methods of soil mapping
can be obtained from the Soil Survey Manual (13).*

Bolan Series

The Bolan series consists of deep, gently sloping,
well-drained soils on upland divides. These soils formed
in loamy eolian material and the underlying sandy

2 Italic numbers in parentheses refer to Literature Cited, p. 82.

eolian material. The native vegetation was prairie
grasses. Slopes are 2 to b percent.

In a representative profile the surface layer is very
dark brown loam about 14 inches thick. The subsoil
extends to a depth of 37 inches. The upper part is very
dark grayish-brown, very friable silty clay loam that is
high in sand; the middle part is dark-brown, very
friable silty clay loam and loam; and the lower part is
dark- yellowish-brown, very friable sandy loam and
loamy sand. The substratum is dark-brown, loose
loamy sand to a depth of 50 inches and mottled
brownish-yellow and strong-brown, loose loamy sand
below.

Bolan soils have moderate permeability to a depth of
about 27 inches and moderately rapid and rapid per-
meability below. Available water capacity is moderate.
The subsoil is very low in available phosphorus and
potassium. The surface layer generally is acid where it
has not been limed within the past 5 years.

Bolan soils are used mainly for cultivated crops and
hay. The main hazard is erosion. These soils are
droughty in places during years of low rainfall or
when rainfall is not timely.

Representative profile of Bolan loam, 2 to 5 percent
slopes, in a cornfield, 1,315 feet south and 200 feet west
gié %}e northeast corner of SE1j4 sec. 32, T. 88 N., R.

Ap—0 to 8 inches, very dark brown (10YR 2/2) loam;

moderate, medium, granular structure; friable;
neutral; clear boundary.
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TABLE 1.—Approximate acreage and proportionate extent of the soils

Soil Area | Extent Soil Area | Extent
Acres Percent Acres Percent
Bolan loam, 2 to 5 percent slopes________._.___ 651 0.2 || Muscatine silty clay loam, 2 to 5 percent
Bremer silty clay loam, 0 to 2 percent slopes__| 1,644 3 slopes _________ 15,614 5.0
Calco silty clay loam, 0 to 2 percent slopes____| 2,914 .9 || Muscatine silty clay loam, benches, 0 to 2
Clyde silty clay loam, 0 to 3 percent slopes____| 11,721 3.7 percent slopes ______________ . 676 2
Clyde-Floyd complex, 1 to 4 percent slopes___| 4,434 1.4 || Nevin silty clay loam, 0 to 2 percent slopes___ 1,827 .6
Coland silty clay loam, 0 to 2 percent slopes__| 2,181 .7 || Ostrander loam, 2 to 5 percent slopes________ 2,815 9
Colo silty clay loam, 0 to 2 percent slopes_____ 13,699 4.4 || Ostrander loam, 5 to 9 percent slopes________ 853 3
Colo silty clay loam, channeled, 0 to 2 per- Ostrander loam, 5 to 9 percent slopes,
cent slopes _____________________________ 4,502 1.4 moderately eroded ____ 1,018 3
Dickinson fine sandy loam, 2 to 5 percent Palms muck, 1 to 3 percent slopes ___________ 526 2
slopes __ 148 ™ Port Byron silt loam, 5 to 9 percent slopes,
Dickinson fine sandy loam, 5to 9 percent moderately eroded 100 Q]
slopes __ 164 .1 || Port Byron silt loam, 9 to 18 percent slopes,
Dinsdale silty clay loam, 2 to 5 percent slopes_| 22,677 7.1 severely eroded _________________________ 135 ™
Dinsdale silty clay loam, 5 to 9 percent slopes_| 2,746 .9 || Readlyn loam, 0 to 2 percent slopes.._________ 1,292 4
Dinsdale silty clay loam, 5 to 9 percent slopes, Saude loam, 0 to 2 percent slopes_.__________ 998 3
moderately evoded ______________________ 4,094 1.3 || Saude loam, 2 to 5 percent slopes____________ 680 2
Dinsdale silty clay loam, 9 to 14 percent slopes, Saude loam, 5 to 9 percent slopes____________ 188 .1
moderately eroded ______________________ 396 .1 || Saude loam, 5 to 9 percent slopes, moderately
Donnan loam, 2 to 6 percent slopes__________ 768 2 eroded —_.___________ 393 1
Ely silty clay loam, 2 to 5 percent slopes______ 1,246 .4 || Saude-Lilah complex, 2 to 5 percent slopes___| 1,642 5
Floyd loam, 1 to 4 percent slopes__.__________ 9,400 2.9 || Saude-Lilah complex, 5 to 14 percent slopes,
Garwin silty clay loam, 0 to 2 percent slopes__.| 6,298 2.0 moderately eroded ___ 139 Q]
Harpster silty clay loam, 0 to 2 percent slopes_| 1,319 4 || Sawmill silty clay loam, 0 to 2 percent slopes__| 2,065 6
Kenyon loam, 2 to 5 percent slopes__________ 19,624 6.1 || Sawmill-Garwin silty clay loams, 1 to 4
Kenyon loam, 5 to 9 percent slopes__________ 642 2 percent slopes ____ 35,937 11.2
Kenyon loam, 5 to 9 percent slopes, Sparta loamy fine sand, 2 to 5 percent slopes__ 306 1
moderately eroded ______________________ 2,195 .7 || Sperry silt loam, 0 to 1 percent slopes________ 231 1
Kenyon loam, 9 to 14 percent slopes, Tama silty clay loam, 0 to 2 percent slopes___| 1,038 3
moderately evoded ______________________ 972 .3 || Tama silty clay loam 2 to 5 percent slopes.__| 76,107 23.6
Klinger silty clay loam, 0 to 2 percent slopes__| 2,559 .8 || Tama silty clay loam 5 to 9 percent slopes___
Klinger silty clay loam, 2 to 5 percent slopes__| 6,549 2.0 || Tama silty clay loam, 5 to 9 percent slopes, 6,553 2.0
Lawler silt loam, deep, 0 to 2 percent slopes__| 3,862 1.2 moderately eroded
Lawler silt loam, moderately deep, 0 to 2 Tama silty clay loam, benches 0 to 2 percent 7577 2.4
percent slopes __ - 309 1 slopes __ 2,643 8
Lawson silt loam, 0 to 2 percent slopes _______ 641 .2 || Thorp silt loam, 0 to 2 percent slopes________ 247 1
Lilah sandy loam, 3 to 9 percent slopes, Turlin loam, 0 to 2 percent slopes___________ 498 1
moderately eroded ______________________ 206 .1 || Waukee loam, 0 to 2 percent slopes__________ 2,408 8
Marshan silty clay loam, deep, 0 to 2 percent Waukee loam, 2 to 5 percent slopes...________ 666 2
sloves e ____ 4,153 1.8 || Wiota silt loam, 0 to 2 percent slopes________ 2,217 7
Maxﬁeld sﬂtv clay loam, 0 to 2 percent slopes_| 2,446 .8 i| Zook silty clay loam, 0 to 1 percent slopes______ 784 2
Muscatine silty clay loam, 0 to 2 percent
slopes - 17,382 5.4 Total 320,640 100.0

* Less than 0.05 percent.

A12—8 to 14 inches, ver

dark brown (10YR 2/2) loam;

black (10YR 2/1) coatings on peds; moderate,

medium, granular structure;
acid; gradual boundary.

friable;

medium

IIC2—50 to 60 inches, mottled brownish-yellow (10YR 6/6)
and strong-brown (7.5YR 5/6) loamy sand; single

grained; loose; medium acid.

The solum ranges from 30 to 48 inches in thickness. The

Bl—14 to 18 inches very dark grayish-brown (10YR 3/2)
silty clay loam that is high in sand; very dark
brown (10YR 2/2) coatings on peds; weak, me-
dium, granular structure; very friable; strongly
acid; gradual boundary.

B21—18 to 22 inches, dark-brown (10YR 4/3) silty clay
loam that is high in sand; dark yellowish-brown
(10YR 3/4) coatings on peds; weak, medium,
granular structure; very friable; very strongly
acid; gradual boundary.

B22—22 to 27 inches, dark-brown (10YR 4/3) loam; weak,
medium, granular structure; very {friable; very
strongly acid; abrupt boundary.

IIB31—27 to 33 1nches dark yellowish-brown (10YR 4/4)
sandy loam; s1ngle grained; loose; very strongly
acid; clear boundary.

IIB32—33 to 37 inches, dark yellowish-brown (10YR 4/4)

loamy sand to sandy loam; single grained; loose;
very strongly acid; clear boundar
IIC1—37 to 50 inches, dark-brown (7. 5YR 4/4) loamy

sand; single grained; loose; strongly acid; clear,

smooth boundary.

A horizon is black (10YR 2/1) or very dark brown
(10YR 2/2) loam to silt loam that is high in sand. It is
10 to 15 inches thick and ranges from neutral to medium
acid. The B2 horizon is brown to dark-brown (10YR 4/3)
light silty clay loam that is high in sand to loam. The IIB3
horizon ranges from sandy loam to loamy sand. The B2 and
IIB3 horizons range from medium acid to very strongly
acid. The IIC horizon has hue of 10YR or 7.5YR, value of
4 to 6, and chroma of 2 to 8. It is loamy sand that has lenses
of silt loam below a depth of 50 inches in some profiles. It
ranges from slightly acid to very strongly acid.

These soils contain a slightly higher content of silt and
clay and are more acid than is defined as within the range
of the series. These differences, however, do not affect the
use and behavior of the soil.

Bolan soils formed in parent material similar to that of
Dickinson and Tama soils. Bolan soils have more clay in
the upper part of the solum than Dickinson soils. They
have more fine and medium sand, particularly in the lower
part of the solum, than Tama soils.

174B—Bolan loam, 2 to 5 percent slopes. This gently
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sloping soil is on upland divides and side slopes above
adjacent Tama soils. Areas are 10 to 30 acres in size
and irregular in shape.

Included with this soil in mapping are some areas of
sandy soils that have low available water capacity and
rapid permeability. These soils are identified on the
soil map by a spot symbol.

This Bolan soil is suited to corn, soybeans, small
grain, and alfalfa. It is droughty during periods of low
rainfall. It is subject to soil blowing and water erosion
when cultivated and unprotected. The organic-matter
content is moderate, Capability unit 1le-2.

Bremer Series

The Bremer series consists of deep, nearly level,
poorly drained soils on first and second bottoms along
major streams. These soils formed in silty alluvium.
The native vegetation was prairie grasses. Slopes are 0
to 2 percent.

In a representative profile the surface layer is black
silty clay loam about 2 inches thick. The subsoil ex-
tends to a depth of 58 inches. The upper part is very
dark gray, firm heavy silty clay loam; the middle part
is olive-gray, firm silty clay that has strong-brown
mottles; and the lower part is gray, firm silty clay
loam that has strong-brown mottles. The substratum
ig stratified, gray clay loam, silty clay loam, and loamy
sand that has strong-brown mottles.

Bremer soils have slow permeability. Available
water capacity is high. The subsoil is low in available
phosphorus and potassium. The surface layer generally
is acid where it has not been limed within the past 5
years,

Bremer soils are used mainly for cultivated crops
and hay. They have a seasonal high water table and
slow runoff and are subject to short periods of flooding
in some years.

Representative profile of Bremer silty clay loam, 0
to 2 percent slopes, in a hayfield, 83 feet east and
1,230 feet south of the northwest corner of SW1j sec.
18, T.87N.,R. 15 W.:

Ap—0 to 8 inches, black (10YR 2/1) silty clay loam; black
(N 2/0) coatings on peds; moderate, medium,
subangular blocky structure; friable; slightly
acid; clear boundary.

A12—8 to 14 inches, black (10YR 2/1) silty clay loam;
black (N 2/0) coatings on peds; strong, fine,
granular structure; friable; slightly acid; grad-
ual boundary.

A13—14 to 22 inches, black (N 2/0) heavy silty clay loam;
moderate, fine, granular structure; firm; meutral;
gradual boundary.

B1—22 to 27 inches, very dark gray (5Y 3/1) heavy silty
clay loam; black (5Y 2/1) coatings on peds;
moderate, very fine, subangular blocky structure;
firm; neutral; clear boundary.

B21g—27 to 30 inches, olive-gray (5Y 4/2) silty clay;
dark-gray (5Y 4/1) coatings on peds; few, fine,
prominent, strong-brown (7.5YR 5/6) mottles;
moderate, fine, subangular blocky structure; firm;
few manganese concretions; neutral; gradual
boundary.

B22g—30 to 38 inches, olive-gray (5Y 5/2) silty clay;
gray (5Y 5/1) coatings on peds; common, medium,
prominent, strong-brown (7.5YR 5/6) mottles;
moderate, medium, subangular blocky structure
parting to moderate, fine, subangular blocky; firm;
few manganese concretions; neutral; clear bound-
ary.

B3g—38 to 58 inches, gray (5Y 5/1) silty clay loam; many,
large, prominent, strong-brown (7.5YR 5/6) mot-
tles; weak, medium, subangular blocky structure;
firm; neutral; few manganese concretions; abrupt
boundary.

C1—58 to 59 inches, gray (5Y 5/1) clay loam that is high
in coarse sand; many, medium, prominent, strong-
brown (7.5YR 5/6) mottles; massive; very fri-
able; neutral; abrupt boundary.

C2—59 to 74 inches, gray (bY 5/1) silty clay loam; few,
fine, prominent, strong-brown (7.5YR 5/6) mot-
tles; massive; friable; neutral; abrupt boundary.

IIC3—74 to 78 inches, gray (5Y 5/1) loamy sand; single
grained; very friable; neutral.

The solum ranges from 40 to 60 inches in thickness. The
A horizon is generally black (10YR 2/1 or N 2/0), but in
places it is very dark gray (5Y 3/1) in the lower part. The
A horizon is silty clay loam to heavy silty clay loam 17 to
22 inches thick and ranges from neutral to medium acid.
The Bg horizon has hue of 5Y, value of 4 or 5, and chroma
of 1 or 2. It is prominently mottled heavy silty clay loam to
light silty clay 18 to 33 inches thick and is slightly acid to
neutral. The C horizon is stratified clay loam, silty clay
loam, and loamy sand.

These soils have less increase in clay content from the
A horizon to the B horizon than is defined as within the
range for the series. This difference, however, does not
alter the use and behavior of the soil.

Bremer soils are near Colo, Sawmill, and Zook soils. They
have a thinner A horizon than Colo soils and have more
clay in the B horizon than Sawmill soils. They have a
thinner A horizon than Zook soils.

43—Bremer silty clay loam, 0 to 2 percent slopes.
This nearly level soil is on bottom lands along major
streams. Areas generally are 20 to 40 acres in size and
irregular in shape.

Included with this soil in mapping in a few concave
depressions are soils that have more clay in the subsoil
than this Bremer soil. These areas are subject to pond-
ing and are difficult to drain.

This Bremer soil is well suited to corn, soybeans,
and alfalfa if adequately drained. It is wet because of a
high water table and slow surface runoff. It is subject
to flooding in lower areas in some years. The organic-
matter content is high. Capability unit ITw-3.

Calco Series

The Calco series consists of deep, nearly level, poorly
drained soils on low benches and flood plains. These
soils formed in calcareous silty alluvium. The native
Vegftation was prairie grasses. Slopes are 0 to 22 per-
cent.

In a representative profile the surface layer is black
silty clay loam about 45 inches thick. The subsoil ex-
tends to a depth of 57 inches. It is very dark gray, fri-
able silty clay loam that is high in sand. The
substratum is mottled olive-gray, gray, and dark-gray,
friable silty clay loam to a depth of 66 inches and gray,
friable sandy clay loam below. The profile is calcareous
from the surface to a depth of 57 inches.

Calco soils have moderately slow permeability.
Available water capacity is high. The subsoil is very
low in available phosphorus and potassium. The sur-
face layer generally is moderately alkaline and gen-
erally does not need lime.

Calco soils are used for cultivated crops and hay
where they are adequately drained. The main limita-
tions are wetness due to a seasonal high water table
and slow surface runoff. The soils contain excess lime.

Representative profile of Calco silty clay loam, 0 to 2
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percent slopes, in a pasture, 412 feet east and 85 feet
south of the northwest corner of SE1/ sec. 5, T. 87 N.,
R. 17T W.:

A11—0 to 7 inches, black (10YR 2/1) light silty clay loam;
strong, medium, granular structure; friable; mod-
erately alkaline; strong effervescence; clear bound-

ary.

to 12 inches, black (10YR 2/1) light silty clay

loam; black (N 2/0) coatings on peds; strong,
medium, granular structure; friable; moderately
alkaline; violent effervescence; clear boundary.

A13—12 to 19 inches, black (N 2/0) silty clay loam; strong,
medium, granular structure; friable; moderately
alkaline; strong effervescence; gradual boundary.

A14—19 to 25 inches, black (N 2/0) silty clay loam;
moderate, medium, granular structure; friable;
moderately alkaline; slight effervescence; clear
boundary.

A15—25 to 31 inches, black (N 2/0) silty clay loam;
moderate, medium, subangular blocky structure;
friable; moderately alkaline; slight effervescence;
gradual boundary.

A16—31 to 45 inches, black (N 2/0) silty clay loam;
strong, medium, subangular blocky structure; fri-
able; moderately alkaline; slight effervescence;
gradual boundary.

Bg—45 to 57 inches, very dark gray (N 3/0) silty clay
loam that is high in sand; black (5Y 2/1) coatings
on peds; strong, medium, subangular blocky struc-
ture; friable; moderately alkaline; slight effer-
vescence; clear boundary.

Clg—>57 to 66 inches, mottled dark-gray (5Y 4/1), gray
(5Y 5/1), and olive-gray (5Y 4/2) silty clay
loam; massive; friable; mildly alkaline; clear
boundary.

IIC2g—66 to 68 inches, gray (5Y 5/1) sandy clay loam;

massive; friable; mildly alkaline,

A12--17

The solum generally is more than 40 inches thick, and its
content of lime decreases as depth increases. The A
horizon is black; hue is 10YR or neutral. It is light to
medium silty clay loam 30 to 50 inches thick. The Bg hori-
zon ranges from very dark gray to gray. It has hue of
10YR, 5Y, or neutral, value of 3 to 5, and chroma of 0 or 1.
It is 5 to 20 inches thick. The Cg horizon has hue of 5Y,
value of 4 or 5, and chroma of 1 or 2. It ranges from loamy
sand to sandy clay loam.

Calco soils are near and similar to Colo and Sawmill
soils and are similar to Harpster soils. They are moderately
alkaline and calcareous throughout the solum, whereas
Colo and Sawmill soils are medium acid to neutral through-
out the solum. Calco soils have a thicker A horizon than
Harpster soils.

733—~Calco silty clay loam, 0 to 2 percent slopes.
This nearly level soil is on stream benches and flood
plains. Areas generally are 5 to 20 acres in size and
irregular in shape.

Included with this soil in mapping are areas of soils
where the surface layer is very high in lime. These
soils respond to potassium and phosphorus fertilizers.

This Calco soil is suited to corn, soybeans, and hay if
adequately drained and fertilized. It is wet because of
a high water table and slow surface runoff. It contains
excess lime. The organic-matter content is high. Capa-
bility unit IIw—4,

Clyde Series

The Clyde series consists of deep, poorly drained
soils in concave upland drainageways that have boul-
ders in places. These soils formed in local alluvium and
the underlying glacial till. The native vegetation was
prairie grasses. Slopes are 0 to 3 percent.

In a representative profile the surface layer is black

silty clay loam and clay loam about 24 inches thick.
The subsoil extends to a depth of 60 inches. The upper
part 1s aark-gray, triable nght clay loam; the middle
part is gray, firm light clay loam ; and the lower part is
mottled gray and strong-brown, firm loam. The sub-
stratum is gray, firm, calcareous, loam glacial till.

Clyde soils have moderate permeability. Available
water capacity is high. The subsoil is very low in
available phosphorus and potassium. The surface layer
generally is slightly acid or neutral and generally does
not need lime.

Clyde soils are used mainly for cultivated crops
where they are drained and are cleared of boulders.
The main limitation is wetness.

Representative profile of Clyde silty clay loam, 0 to
3 percent slopes, in a permanent pasture, 40 feet south
and 400 feet east of the northwest corner of the SW1/,
sec. 3, T.89 N, R. 15 W.:

A11—0 to 7 inches, black (N 2/0) silty clay loam; moder-
ate, medium, subangular blocky structure parting
to moderate, medium, granular; friable; neutral;
gradual boundary.

A12—7 to 19 inches, black (10YR 2/1) clay loam; black
(N 2/0) coatings on peds; moderate, medium,
subangular blocky structure parting to moderate,
medium, granular; friable; neutral; gradual bound-

ary.

A3—19 to 24 inches, black (10YR 2/1) clay loam; moder-
ate, medium, subangular blocky structure; {fri-
able; mildly alkaline; gradual boundary.

B21g—24 to 32 inches, dark-gray (5Y 4/1) light clay
loam; very dark gray (5Y 3/1) coatings on peds;
many, medium, prominent, strong-brown (7.5YR
5/6) mottles; moderate, medium, subangular blocky
structure; friable; mildly alkaline; clear boundary.

B22g—32 to 49 inches, gray (5Y 5/1) light clay loam;
many, medium, prominent, strong-brown (7.5YR
5/6) mottles; weak, medium, prismatic structure;
friable; mildly alkaline; clear boundary.

IIB3g—49 to 60 inches, mottled gray (5Y 5/1) loam and
strong-brown (7.5YR 5/8) loam; weak, coarse,
prismatic structure; firm; mildly alkaline; grad-
ual boundary.

IIC—60 to 78 inches, gray (5Y 5/1) loam; massive; firm;
moderately alkaline; slight effervescence.

The solum ranges from 40 to 60 inches in thickness.
Depth to carbonates ranges from 45 to 70 inches. The A
horizon is black (N 2/0 or 10YR 2/1) in the upper part
and grades to very dark gray' (10YR 3/1) in the lower
part. It ranges from loam to light clay loam and silty clay
loam. It is 20 to 24 inches thick and ranges from slightly
acid to neutral. The B horizon has hue of 5Y or 2.5Y, value
of 4 or 5, and chroma of 1 or 2 and has strong-brown and
yellowish-brown mottles. It is clay loam or loam and shows
some stratification. It is 12 to 38 inches thick and is neutral
to mildly alkaline. The C horizon is mildly alkaline or
moderately alkaline.

Clyde soils are near Colo, Coland, and Marshan soils and
formed in parent material similar to that of Floyd soils.
They contain more sand and have higher color value within
a depth of 36 inches than Colo soils. They have higher
chroma at a shallower depth than Coland soils and lower
chroma in the B horizon than Floyd soils. They are not
underlain by sand and gravel, as are Marshan soils.

84—-Clyde silty clay loam, 0 to 3 percent slopes. This
nearly level soil is in concave upland drainageways. In
most places it is adjacent to Floyd soils and below
Kenyon soils. Areas are 10 to 30 acres in size and long
and irregular in shape.

This soil has the profile described as representative
of the series. Included in mapping are a few areas of
muck and areas of soils that are high in lime, These
soils are identified on the soil map by a spot symbol.
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This Clyde soil is suited to cultivated crops if ade-
quately drained. It is wet because of a seasonal high
water table and runoff from soils above. Stones and
boulders are common in many undrained pastures and
must be removed for this soil to be used for cultivated
crops. They also interfere in places with tile installa-
tion. The organic-matter content is high. Capability
unit IIw-1.

391B—C(lyde-Floyd complex, 1 to 4 percent slopes.
This complex is in upland drainageways. It is about 50
percent Clyde silty clay loam and 50 percent Floyd
loam. Areas are 10 to 30 acres in size and are long,
narrow, and irregular in shape. The Clyde soil is in the
middle of drainageways, and the Floyd soil is at the
edges of drainageways.

Included with this complex in mapping are a few
small areas of sandy soils and some areas where the
surface layer is organic, These soils are identified on
the soil map by a spot symbol.

This complex is well suited to corn, soybeans, small
grain, hay, and pasture if adequately drained. The soils
are wet because of seepage and runoff from adjacent
steeper soils. The Clyde soil has a seasonal high water
table. If cultivated, the soils of this complex are sub-
ject to a slight hazard of erosion in the upper part of
drainageways and siltation in the lower part. Stones
and boulders are common in many undrained pastures
and must be removed for these soils to be used for
cultivated crops. They also interfere with tile installa-
tion. The organic-matter content is high. Capability
unit ITw-2.

Coland Series

The Coland series consists of deep, nearly level,
poorly drained soils. These soils are on bottom lands
and in adjacent drainageways on uplands. They
formed in loamy sediment, The native vegetation was
prairie grasses. Slopes are 0 to 2 percent.

In a representative profile the surface layer is black
light silty clay loam and clay loam about 47 inches
thick. The next layer, to a depth of 55 inches, is very
dark gray, friable clay loam. The substratum is mot-
tled, very dark gray, friable sandy clay loam to a depth
of 62 inches and very dark gray, very friable sandy
loam below.

Coland soils have moderately slow permeability.
Available water capacity is high. The subsoil is low in
available phosphorus and very low in available potas-
sium. The surface layer generally is acid where it has
not been limed within the past 5 years.

Coland soils are used mainly for cultivated crops
where they are adequately drained. Areas that are
subject to flooding generally are in pasture. The main
limitation is wetness because of a seasonal high water
table. The lower lying unprotected areas are subject
to flooding.

Representative profile of Coland silty clay loam, 0 to
2 percent slopes, in a cultivated field 200 feet south and
360 feet west of the northeast corner of NWI14NE1,
sec. 15, T.89 N, R. 17T W.:

Ap—0 to 8 inches, black (10YR 2/1) light silty clay loam
that is high in sand; moderate, fine, granular
structure; friable; neutral; clear, smooth bound-

ary.

Al12—8 to 17 inches, black (10YR 2/1) clay loam; mod-
erate, fine, granular structure; friable; slightly
acid; gradual, smooth boundary.

A13—17 to 27 inches, black (10YR 2/1) light silty clay
loam that is high in sand; moderate, medium,
subangular blocky structure; friable; slightly
acid; gradual, smooth boundary.

A14—27 to 47 inches, black (10YR 2/1) clay loam; mod-
erate, medium, subangular blocky structure; fri-
able; slightly acid; gradual, smooth boundary.

AC—A47 to 55 inches, very dark gray (5Y 3/1) clay loam;
black (10YR 2/1) coatings on peds; few, fine,
prominent, strong-brown (7.5YR 5/6) mottles;
moderate, medium, subangular blocky structure;
friable, few fine manganese and iron concretions;
neutral; clear, smooth boundary.

C1—55 to 62 inches, very dark gray (5Y 3/1) heavy sandy
clay loam; common, medium, prominent, strong-
brown (7.5YR 5/6) mottles; moderate, medium,
subangular blocky structure; friable; common fine
manganese and iron concretions; neutral; abrupt,
smooth boundary.

1IC2—62 to 75 inches, very dark gray (5Y 3/1) sandy
loam; few, medium, prominent, strong-brown
(7.5YR 5/6) mottles; weak, medium, subangular
blocky structure; very friable; slightly acid.

The solum ranges from 36 to 60 inches in thickness. The
A horizon is generally black but is very dark gray in the
lower part in places. Hue is 10YR or neutral. The A
horizon ranges from silty clay loam that is high in sand to
clay loam. It is 86 to 48 inches thick and ranges from
medium acid to neutral. The AC horizon ranges from black
to very dark gray. It has hue of 5Y or neutral and prom-
inent mottles. The AC horizon is 4 to 12 inches thick and
is slightly acid to neutral. The C horizon ranges from
sandy loam to clay loam that has lenses of sand below a
depth of 50 inches.

Coland soils are near Colo, Marshan, and Sawmill soils.
They have more sand throughout than Colo and Sawmill
soils. They are deeper to sand and gravel and have a
thicker dark-colored A horizon than Marshan soils.

135—Coland silty clay loam, 0 to 2 percent slopes.
This nearly level soil is on stream bottoms, in adjacent
upland drainageways, and along stream channels.
Areas are 20 to 40 acres in size and long and narrow
in shape.

Included with this soil in mapping are some areas of
concave depressions and oxbows that are subject to
ponding and are difficult to drain. These areas are
identified on the soil map by a spot symbol.

This Coland soil is well suited to corn, soybeans, and
alfalfa if adequately drained. It is wet because of a
seasonal high water table and slow surface runoff. It is
subject to flooding in the lower areas if unprotected.
ITIhe organic-matter content is high. Capability unit

w-1.

Colo Series

The Colo series consists of deep, nearly level, poorly
drained soils on stream bottoms. These soils formed in
mixed alluvium that is high in silt. The native vegeta-
tion was prairie grasses. Slopes are 0 to 2 percent.

In a representative profile the surface layer is black
silty clay loam about 47 inches thick. The substratum
is firm heavy silty clay loam. It is black to a depth of 60
inches and greenish gray below.

Colo soils have moderately slow permeability. Avail-
able water capacity is high, The subsoil is medium in
available phosphorus and very low in available potas-
sium. The surface layer generally is acid where it has
not been limed within the past 5 years.
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Colo soils are used mainly for cultivated row crops,
hay, and pasture where they are adequately drained.
The main limitations are wetness and occasional
flooding. .

Representative profile of Colo silty clay loam, 0 to 2
percent slopes, in a hayfield, 450 feet west and 420
feet south of the northeast corner of NW14 sec. 7, T.
87N, R.16 W.:

Ap—0 to 7 inches, black (N 2/0) light silty clay loam;
moderate, fine, subangular blocky structure; fri-
able; neutral; clear boundary.

A12—7 to 17 inches, black (N 2/0) light silty clay loam;
moderate, medium, subangular blocky structure;
friable; neutral; gradual boundary.

A13—17 to 27 inches, black (N 2/0) silty clay loam; mod-
erate, very fine, subangular blocky structure; fri-
able; slightly acid; clear boundary.

A14—27 to 39 inches, black (N 2/0) silty clay loam; weak,
medium, prismatic structure parting to moderate,
fine and medium, subangular blocky; friable;
slightly acid; clear boundary.

AC—39 to 47 inches, black (N 2/0) heavy silty clay loam;
weak, medium, prismatic structure parting to
weak, medium, subangular blocky; firm; neutral;
clear boundary.

C1—A47T to 60 inches, black (N 2/0) heavy silty clay loam;
massive; firm; neutral; abrupt boundary.

C2—60 to 65 inches, greenish-gray (5BG 5/1) heavy silty
clay loam; massive; firm; neutral.

The solum ranges from 36 to 50 inches in thickness.
Depth to carbonates is 60 inches or more. The A horizon
ranges from black (N 2/0) to very dark gray (10YR 3/1)
and from silty clay loam to heavy silt loam. It is 36 to 50
inches thick and neutral to slightly acid. The C horizon
ranges from black (N 2/0) to dark gray (10YR 4/1) and
greenish gray (5BG 5/1). The C horizon ranges from silt
loam to heavy silty clay loam that has lenses of sandy loam
and clay loam below a depth of 40 inches. The C horizon is
slightly acid to neutral.

Colo soils are near Bremer, Calco, Ely, Sawmill, and
Zook soils and formed in similar parent material. They
have a thicker dark-colored A horizon than Bremer, Ely,
and Sawmill soils. Colo soils are neutral to slightly acid
throughout the solum, whereas Calco soils are moderately
alkaline and are calcareous throughout the solum. They
contain less clay than Zook soils.

133—Colo silty clay loam, 0 to 2 percent slopes. This
nearly level soil is on stream bottoms in upland drain-
ageways and along major streams. Areas generally are
10 to 30 acres in size and long and narrow to mod-
erately wide in shape. ) ]

This soil has the profile desgrlbed as representative
of the series. Included in mapping are some small, very
wet areas that have lime and are more than 25 per-
cent organic matter and some areas of sandy soils.
These soils are identified on the soil map by a spot
symbol. Also included are some small areas of concave
depressions that are subject to ponding and are diffi-
cult to drain. The depressional areas are identified on
the soil map by a spot symbol.

This Colo soil is well suited to corn, soybeans, small
grain, and alfalfa if adequately drained. It is wet be-
cause of a seasonal high water table and slow surface
runoff. The organic-matter content is high. Capability
unit IIw-1.

C133—Colo silty clay loam, channeled, 0 to 2 per-
cent slopes. This nearly level soil is on bottom lands
along meander belts of major streams and in old
stream channels. Areas generally are 20 to 30 acres in
size and are long, narrow, and irregular in shape. They
have many potholes and old stream channels that pond
water for long periods.

This soil has a profile similar to the one described as
representative of the series, but the upper 8 to 10
inches of the surface layer is very dark gray heavy silt
loam or silty clay loam. Included in mapping are small
areas of soils that are high in lime or muck, or are
marshy. These soils are identified on the soil map by a
spot symbol. Also included are a few areas of soils that
stay wet longer because they are high in clay to a
depth of 40 inches and a few areas that have sand and
gravel at a depth of 3 to 4 feet and are more easily
drained.

This Colo soil is used for pasture because it has
many channels and is frequently flooded. Some areas
must be cleared of brush and young trees to make
suitable pasture. This soil has a seasonal high water
table and slow surface runoff and is subject to flooding.
'\l‘fhe 1organic-matter content is high. Capability unit

w-1.

Dickinson Series

The Dickinson series consists of deep, gently sloping
to moderately sloping, somewhat excessively drained
soils on upland ridges and stream benches. These soils
formed in dominantly eolian sand. The native vegeta-
tion was prairie grasses. Slopes are 2 to 9 percent.

In a representative profile the surface layer is very
dark brown fine sandy loam, but it is very dark grayish
brown in the lower part. It is about 22 inches thick.
The subsoil extends to a depth of 46 inches. The upper
part is dark-brown, very friable fine sandy loam; the
middle part is brown to dark-brown, very friable fine
sandy loam; and the lower part is yellowish-brown,
loose loamy fine sand. The substratum is stratified
yellowish-brown and light yellowish-brown sand.

Dickinson soils have moderately rapid permeability.
Available water capacity is moderate. Content of avail-
able phosphorus and available potassium is very low.
The surface layer generally is acid where it has not
been limed in the past 5 years.

Dickinson soils are used mainly for cultivated crops
and pasture. The main limitation is moderate available
water capacity, These soils are subject to soil blowing
and water erosion if they are unprotected.

Representative profile of Dickinson fine sandy loam,
2 to 5 percent slopes, in an old orchard, 130 feet south
and 40 feet east of the northwest corner of NE1/ sec.
1, T.8 N, R. 15 W.:

A11—0 to 14 inches, very dark brown (10YR 2/2) fine
sandy loam; weak, medium, subangular blocky
structure; very friable; medium acid; gradual
boundary.

Al12—14 to 18 inches, very dark brown (10YR 2/2) fine
sandy loam; weak, medium, subangular blocky
structure parting to weak, fine, granular; very
friable; medium acid; gradual boundary.

A3—18 to 22 inches, very dark grayish-brown (10YR 3/2)
fine sandy loam; weak, medium, subangular blocky
structure; very friable; medium acid; gradual
boundary.

B1—22 to 30 inches, dark-brown (10YR 3/3) fine sandy
loam; weak, medium, subangular blocky structure;
very friable; medium acid; gradual boundary.

B2—30 to 37 inches, brown to dark-brown (10YR 4/3) fine
sandy loam; weak, medium, subangular blocky
structure; very friable; medium acid; abrupt
boundary.

B3—37 to 46 inches, yellowish-brown (10YR 5/4) loamy
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fine sand; weak, medium, subangular blocky struc-
ture; loose; medium acid; clear boundary.

C—46 to 60 inches, stratified yellowish-brown (10YR 5/6)
and light yellowish-brown (10YR 6/4) sand; sin-
gle grained; loose; medium acid.

The solum ranges from 30 to 50 inches in thickness.
Depth to loamy sand and sand is 24 to 40 inches, The Al
horizon ranges from very dark brown (10YR 2/2) to
very dark grayish-brown (10YR 3/2) sandy loam to loam
and is less than 18 percent clay. It is 16 to 20 inches thick
and is slightly acid to medium acid. The B horizon generally
ranges from brown (10YR 5/3) to dark brown (10YR 3/3)
but is yellowish brown (10YR 5/4) in the lower part. It is
15 to 25 inches thick and ranges from slightly acid to
strongly acid. The C horizon is stratified and has hue of
10YR, value of 5 or 6, and chroma of 4 to 8.

Dickinson soils are near Sparta and Tama soils and
formed in parent material similar to that of Bolan soils.
They have more sand throughout than Tama soils, less
sand in the A and B horizons than Sparta soils, and more
sand in the A and B horizons than Bolan soils.

175B—Dickinson fine sandy loam, 2 te 5 percent
slopes. This soil is on convex slopes of upland ridges
and stream benches. Areas are 5 to 20 acres in size and
irregular in shape. .

This soil has the profile described as representative
of the series. Included in mapping are a few areas of
soils north of Wellsburg that have lenses of silt at a
depth of about 36 to 40 inches. Available water capac-
ity is moderate to high, and permeability is moderate.
. This Dickinson soil is suited to cultivated row crops
if rainfall is normal and timely. It is somewhat ex-
cessively drained and is droughty if rainfall is below
normal or is untimely. It is subject to soil blowing and
water erosion if unprotected. The organic-matter con-
tent is medium. Capability unit I1Ie-3.

175C—Dickinson fine sandy loam, 5 to 9 percent
slopes. This soil is on convex upland side slopes and
benches. Areas are 5 to 10 acres in size and irregular
in shape.

This soil has a profile similar to the one described as
representative of the series, but the surface layer is
12 to 16 inches thick. Included in mapping are a few
areas of soils north of Wellsburg that have lenses of
silt at a depth of 36 to 40 inches. Available water ca-
pacity is moderate to high and permeability is mod-
erate in these included soils.

This Dickinson soil is moderately well suited to culti-
vated row crops if rainfall is normal and is timely. It is
somewhat excessively drained and is droughty if rain-
fall is below normal or is untimely. It is subject to soil
blowing and a slight to moderate hazard of water
erosion if unprotected. The organic-matter content is
medium. Capability unit I1Te-3.

Dinsdale Series

The Dinsdale series consists of deep, gently sloping
to strongly sloping, well-drained soils on uplands.
These soils formed in loess and the underlying glacial
till. The native vegetation was prairie grasses. Slopes
are 2 to 14 percent.

In a representative profile the surface layer is black
and very dark-brown light silty clay loam about 12
inches thick. The subsoil extends to a depth of 48
inches. The upper part is dark-brown, friable silty
clay loam, and the lower part is yellowish-brown, firm,
heavy loam. The substratum is calcareous, yellowish-
brown, firm, loam glacial till.

Dinsdale soils have moderate permeability to a depth
of about 30 inches and moderately slow permeability
below. Available water capacity is high. The subsoil is
low in available phosphorus and very low in available
potassium, The surface layer generally is acid where it
has not been limed within the past 5 years.

Dinsdale soils are used mainly for cultivated crops
and hay. The main limitation to cultivation is erosion.

Representative profile of Dinsdale silty clay loam, 2
to 5 percent slopes, in an alfalfa hayfield, 537 feet east
and 539 feet south of the northwest corner of NE1j
sec. 20, T. 88 N, R. 15 W.:

Ap—o0 to 6 inches, black (10YR 2/1) light silty clay loam;
cloddy parting to weak, fine, subangular blocky
and to weak, fine, granular; friable; medium acid;
gradual boundary.

A3—6 to 12 inches, very dark brown (10YR 2/2) silty clay
loam; many black (L0YR 2/1) coatings on peds
and worm casts; compound structure of moderate,
very fine, subangular blocky and moderate, fine,
granular; friable; strongly acid; gradual bound-

ary.

B1—12 to 16 inches, dark-brown (10YR 3/3) silty clay
loam; few, fine, black (10YR 2/1) coatings on
peds; moderate, fine and very fine, subangular
blocky structure; friable; strongly acid; gradual
boundary.

B21t—16 to 21 inches, dark-brown (10YR 4/3) silty clay
loam; moderate, fine, subangular blocky structure;
friable; few, faint, discontinuous clay films on
faces of peds; strongly acid; gradual boundary.

B22t—21 to 26 inches, dark-brown (10YR 4/3), light silty
clay loam; weak, medium, prismatic structure
parting to medium, fine, subangular blocky; fri-
able; few, faint, discontinuous clay films on faces
of peds; strongly acid; gradual boundary.

B23t—26 to 30 inches, dark-brown (10YR 4/3) light silty
clay loam; weak, medium, prismatic structure
parting to weak and moderate, fine, subangular
blocky; friable; few, faint clay films in some root
channels; strongly acid; clear boundary.

IIB24t—30 to 37 inches, yellowish-brown (10YR 5/4)
heavy loam; brown (10YR 5/3) coatings on peds;
few, fine, faint, yellowish-brown (10YR 5/6) mot-
tles and few fine, distinct, strong-brown (7.5YR
5/8) mottles; weak, medium, prismatic structure
parting to weak, medium and coarse, subangular
blocky; firm; few pebbles 1 to 3 inches in diameter
in the upper 3 inches; medium acid; gradual
boundary.

IIB31—37 to 44 inches, yellowish-brown (10YR 5/4) heavy
loam; dark-brown (10YR 4/3) coatings on peds;
few, fine, distinct, strong-brown (7.5YR 5/8) mot-
tles; weak, medium to coarse, prismatic structure
parting to very weak, coarse, subangular blocky;
firm; neutral; gradual boundary.

I1IB32—44 to 48 inches, yellowish-brown (10YR 5/4) heavy
loam; dark-brown (10YR 4/3) coatings on peds;
few, fine, distinct, strong-brown (7.5YR 5/8) mot-
tles; weak, medium to coarse, prismatic structure
parting to very weak, coarse, subangular blocky;
firm; mildly alkaline; gradual boundary.

I1C1—48 to 58 inches, yellowish-brown (10YR 5/6) me-
dium loam; few, fine, distinct, grayish-brown
(2.6YR 5/2) and strong-brown (7.5YR 5/6) mot-
tles; massive; discontinuous vertical cleavage
planes having common, medium, dark reddish-
brown (5YR 3/2) stains on faces of peds; firm;
moderately alkaline; slight effervescence; gradual
boundary.

II1C2—58 to 70 inches, yellowish-brown (10YR 5/6) loam;
common, fine, distinet, grayish-brown (2.5YR 5/2)
mottles and few, fine, distinct, strong-brown
(7.5YR 5/8) mottles; massive; faint, discontinuous,
vertical cleavage planes having medium, distinct,
very dark gray (10YR 3/1) stains on faces of
planes; firm; moderately alkaline.
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The solum ranges from 42 to 60 inches in thickness. The
loess ranges from 22 to 38 inches in thickness. The A hori-
zon ranges from black (10YR 2/1) to very dark brown
(10YR 2/2) and very dark grayish brown (10YR 3/2)
and from light silty clay loam to medium silty clay
loam. It is 10 to 20 inches thick and is medium acid
to strongly acid. The B horizon has hue of 10YR, value
of 3 or 4, and chroma of 3 or 4. The B horizon is light silty
clay loam or medium silty clay loam 12 to 24 inches thick
and is medium acid to strongly acid. The IIB horizon has
hue of 10YR, value of 5, and chroma of 4 to 8. The IIB
horizon is heavy loam to sandy clay loam or light clay
loam 8 to 18 inches thick and ranges from mildly alkaline
to strongly acid. The IIC horizon has hue of 10YR, value
of 5 or 6, and chroma of 4 to 8. The IIC horizon ranges from
loam to sandy clay loam that has lenses of sand and is neu-
tral to moderately alkaline.

Dinsdale soils are near Klinger, Kenyon, and Tama soils
and formed in parent material similar to that of Klinger
soils. They are deeper to glacial till and have less sand
in the A horizon than Kenyon soils. They are shallower
to glacial till than Tama soils and higher in chroma in
the upper part of the B horizon than Klinger soils.

377B—Dinsdale silty clay loam, 2 to 5 percent slopes.
This soil is on upland divides and side slopes. Areas
are 20 to 40 acres in size and irregular in shape.

This soil has the profile described as representative
of the series. Included in mapping are a few small,
severely eroded areas of soils where the surface layer is
sandy or gravelly or where glacial till is exposed. Avail-
able water capacity is moderate, and organic-matter
content is moderate to low in these included soils.
These soils are identified on the soil map by a spot
symbol.

This Dinsdale soil is well suited to corn, soybeans,
small grain, and alfalfa. It is subject to soil blowing
and a slight hazard of erosion if unprotected. The
organic-matter content is high. Capability unit Ile-1.

377C—Dinsdale silty clay loam, 3 to 9 percent slopes.
This moderately sloping soil is on upland side slopes.
Areas are 10 to 20 acres in size and irregular in shape.

This soil has a profile similar to the one described as
representative of the series, but depth to glacial till is
less. Included in mapping are a few small, severely
eroded areas of soils where the surface layer is sandy
or where glacial till is exposed. Available water capac-
ity is moderate and organic-matter content is low in
these included soils. These soils are identified on the
soil map by a spot symbol.

This Dinsdale soil is moderately well suited to corn,
soybeans, small grain, and alfalfa. It is subject to soil
blowing and a moderate hazard of erosion if unpro-
tected. The organic-matter content is moderate to
high. Capability unit I1Ie-1.

377C2—Dinsdale silty clay loam, 5 to 9 percent
slopes, moderately eroded. This moderately sloping soil
is on upland side slopes. Areas are less than 10 acres in
size.

This soil has a profile similar to the one described as
representative of the series, but the surface layer is
thinner and depth to glacial till is less. Included in
mapping are a few small, severely eroded areas of
soils where the surface layer is sandy or gravelly or
where glacial till is exposed. Available water capacity
is moderate and organic-matter content is low in these
included soils. These soils are identified on the soil map
by a spot symbol.

This Dinsdale soil is moderately well suited to corn,
soybeans, small grain, and alfalfa. It is subject to soil

blowing and a moderate hazard of erosion. The
organic-matter content is moderate to moderately low.
Capability unit 11Ie-1.

377D2—Dinsdale silty clay loam, 9 to 14 percent
slopes, moderately eroded. This strongly sloping soil
is on upland side slopes. Areas are less than 10 acres in
size and irregular in shape.

This soil has a profile similar to the one described as
representative of the series, but the surface layer is
thinner and depth to glacial till is less. Included in
mapping are a few severely eroded areas of soils where
glacial till or sand and gravel are exposed. Available
water capacity is moderate and organic-matter content
is low to very low in these included soils. These soils
are identified on the soil map by a spot symbol.

This Dinsdale soil is moderately well suited to corn,
soybeans, small grain, and alfalfa. It is subject to soil
blowing and a moderate to severe hazard of erosion
and has rapid runoff. The organic-matter content is
moderate to moderately low. Capability unit I1le-2.

Donnan Series

The Donnan series consists of deep, somewhat
poorly drained to moderately well-drained soils. These
soils are on gently sloping, convex ridges and side
slopes of uplands. They formed in loamy material 20
to 36 inches deep and the underlying highly weathered
glacial till. The native vegetation was deciduous trees
and prairie grasses. Slopes are 2 to 6 percent.

In a representative profile the surface layer is very
dark gray and dark grayish-brown loam and clay loam
about 11 inches thick. The subsoil extends to a depth of
66 inches. The upper part, to a depth of about 24
inches, is brown, friable clay loam; the middle part, to
a depth of 52 inches, is olive-gray and gray, very firm
silty clay; and the lower part, to a depth of 66 inches,
is mottled gray, olive, light olive-brown, and yellowish-
brown clay.

Donnan soils have moderate or moderately slow per-
meability in the upper part of the subsoil and very
slow permeability in the lower part. Available water
capacity is high. The subsoil is very low in available
phosphorus and potassium, The surface layer generally
is acid where it has not been limed within the past 5
years.

Donnan soils are used mainly for cultivated crops
and pasture. They are subject to a moderate hazard of
erosion and a wetness problem caused by a seasonal
high water table that is perched over the very slowly
permeable lower part of the subsoil.

Representative profile of Donnan loam, 2 to 6 per-
cent slopes, in a pasture, 640 feet east and 900 feet
north of the southwest corner of SEL, sec. 26, T. 88
N,R. 15 W.:

Ap—0 to 7 inches, very dark gray (10YR 3/1) loam; black
(10YR 2/1) coatings on peds; moderate, fine, sub-
angular blocky structure; friable; slightly acid;
abrupt boundary.

A3—T7 to 11 inches, dark grayish-brown (10YR 4/2) clay
loam; very dark grayish-brown (10YR 3/2) coat-
ings on peds; moderate, medium, subangular blocky
structure parting to moderate, fine, granular; fri-
able; medium acid; abrupt, smooth boundary.

B1-—11 to 16 inches, brown (10YR 4/3) clay loam; dark
grayish-brown (10YR 4/2) coatings on peds; mod-
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erate, fine, subangular blocky structure; friable;
strongly acid; gradual, smooth boundary.

B21t—16 to 24 inches, brown (10YR 5/3) clay loam; dark
grayish-brown (2.5Y 4/2) coatings on peds;
strong, fine, subangular blocky structure; friable;
many thin clay films on faces of peds and in
pores; strongly acid; abrupt, wavy boundary.

IIB22t—24 to 27 inches, gray (10YR 5/1) silty clay that
is high in sand; dark grayish-brown (10YR 4/2)
coatings on peds; strong, very fine to fine, sub-
angular blocky structure; firm; many thin clay
films as bridges; light-gray (N 7/0) sand and silt
grains on faces of peds; medium acid; clear,
smooth boundary.

IIB23t—27 to 38 inches, olive-gray (5Y 5/2) silty clay;
strong, coarse, prismatic structure; very firm; con-
tinuous clay films on faces of peds and in pores;
medium acid; clear, smooth boundary.

IIB24t—38 to 52 inches, olive-gray (5Y 5/2) silty clay;
gray (bY 5/1) coatings on peds; strong, coarse,
prismatic structure; very firm; continuous clay
films on faces of peds and in pores; medium acid;
gradual, smooth boundary.

IIB3t—52 to 66 inches, mottled gray (5Y 5/1), olive
(5Y 5/4), light olive-brown (2.5Y 5/4), and
yellowish-brown (10YR 5/6) clay; strong, coarse,
prismatic structure; very firm; continuous clay
films on faces of peds and in pores; medium acid.

The solum ranges from 40 to 80 inches in thickness.
The depth to the clayey part of the profile ranges from
20 to 36 inches. The A horizon ranges from very dark
gray (10YR 3/1) to very dark grayish brown (10Y¥{ 3/2)
in the upper part and dark grayish brown (10YR 4/2) in
the lower part. The A horizon ranges from loam or silt
loam to clay loam. It is 6 to 11 inches thick and ranges
from neutral to strongly acid. The B2t horizon has hue
of 10YR to 7.5YR, value of 4 or 5, and chroma of 3 or 4.
It is loam to light silty clay loam or light clay loam 8 to
10 inches thick and is medium acid to strongly acid. The
IIB2t horizon has hue of 10YR to 5Y, value of 5 or 6,
and chroma of 1 or 2 and has prominent mottles. It is clay
or silty clay that is 24 to 48 inches thick and is slightly
acid. The IIB3t horizon is mottled clay or heavy clay loam.
It ranges from neutral to medium acid.

These soils have less increase in content of clay in the
upper part of the IIB horizon than is defined as within
the range for the series. This difference, however, does
not alter the use and behavior of the soil.

Donnan soils are near Kenyon, Ostrander, and Readlyn
soils. They have a firmer, more clayey B horizon than
Kenyon, Ostrander, and Readlyn soils.

782B—Donnan loam, 2 to 6 percent slopes. This

gently sloping soil is on convex upland ridges. Areas
are 10 to 30 acres in size and irregular in shape.

Included with this soil in mapping are a few areas of
moderately well-drained soils where depth to a clayey
subsoil is more than 36 inches.

This Donnan soil is moderately well suited to corn,
soybeans, small grain, or pasture if adequately
drained. It is subject to a slight to moderate hazard of
erosion and is wet because the very slowly permeable
lower part of the subsoil restricts internal drainage.
The organic-matter content is moderately low. Capa-
bility unit ITe—4.

Ely Series

The Ely series consists of deep, gently sloping, some-
what poorly drained soils on foot slopes and in upland
drainageways adjacent to perennial streams. These
soils formed in silty alluvium. The native vegetation
was prairie grasses. Slopes are 2 to 5 percent.

In a representative profile the surface layer is very
dark brown, light silty clay loam about 26 inches thick.

The subsoil extends to a depth of 60 inches. The upper
part is very dark grayish-brown, friable light silty
clay loam; the middle part is dark grayish-brown, fri-
able silty clay loam; and the lower part is mottled,
grayish-brown, friable silty clay loam.

Ely soils have moderate permeability. Available
water capacity is high. The subsoil is very low in
available phosphorus and potassium. The surface
layer generally is acid where it has not been limed
within the past 5 years.

Ely soils are used mainly for cultivated crops, hay,
and pasture. They are subject to a slight hazard of
deposition in places and are wet because of an inter-
mittent seasonal high water table and runoff from
soils upslope.

Representative profile of Ely silty clay loam, 2 to 5
percent slopes, in an asparagus field, 30 feet west and
500 feet south of the northwest corner of SWi4NE1/
sec. 15, T.87 N., R. 15 W.:

Ap—0 to 8 inches, very dark brown (10YR 2/2) light
silty clay loam; black (10YR 2/1) coatings on
peds; moderate, medium to fine, subangular blocky
structure parting to moderate, medium, granular;
friable; medium acid; gradual, smooth boundary.

A12—8 to 18 inches, very dark brown (10YR 2/2) light
silty clay loam; black (10YR 2/1) coatings on
peds; moderate, medium to fine, subangular blocky
structure; friable; medium acid; gradual, smooth
boundary.

A3—18 to 26 inches, very dark grayish-brown (10YR 3/2)
light silty clay loam; very dark gray (10YR 3/1)
coatings on peds; moderate, medium to fine, sub-
angular blocky structure; friable; medium acid;
clear, smooth boundary.

B1—26 to 31 inches, very dark grayish-brown (10YR 3/2)
light silty clay loam; very dark gray (10YR 3/1)
coatings on peds; common, fine, faint, dark
grayish-brown (10YR 4/2) and dark yellowish-
brown (10YR 4/4) mottles; moderate, medium,
subangular blocky structure; friable; medium
acid; clear, smooth boundary.

B21—31 to 38 inches, dark grayish-brown (10YR 4/2)
light silty clay loam; very dark grayish-brown
(10YR 3/2) coatings on peds; many, fine, distinct,
yellowish-brown (10YR 5/4) mottles; strong, me-
dium, subangular blocky structure; friable;
slightly acid; clear, smooth boundary.

B22--38 to 48 inches, dark-brown (10YR 4/3) silty clay
loam; dark grayish-brown (10YR 4/2) coatings
on peds; many, fine, distinct, light brownish-gray
(10YR 6/2) and yellowish-brown (10YR 5/4)
mottles and few, fine, distinet, strong-brown (7.5YR
5/6) mottles; strong, medium, subangular blocky
structure; friable; few soft manganese concretions;
neutral; clear, smooth boundary.

B3—48 to 60 inches, grayish-brown (2.5Y 5/2) light silty
clay loam; common, fine, distinet, strong-brown
(7.5YR 5/6) and yellowish-brown (10YR 5/4)
mottles; weak, medium, subangular blocky struc-
ture; friable; few soft iron and manganese con-
cretions; neutral.

The solum ranges from 40 to 66 inches in thickness. The
A horizon ranges from black (10YR 2/1) to very dark
brown (10YR 2/2) and is silt loam or light silty clay
loam. It is 20 to 26 inches thick and ranges from neutral
to medium acid. The B2 horizon has hue of 10YR to 2.5Y,
value of 4 or 5, and chroma of 2 or 3 and has mottles.
It is light or medium silty clay loam 10 to 20 inches thick
and ranges from neutral to medium acid.

Ely soils are near Muscatine soils and formed in parent
material similar to that of Colo, Lawson, Nevin, and Saw-
mill soils. They have a thinner A horizon and a browner
B horizon than Colo soils. They have more clay in the B
horizon than Lawson soils and have a thicker A horizon
than Muscatine soils. They have less contrast in clay con-
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tent between the A and B horizons than Nevin soils. Ely
soils are better drained and have a browner B horizon
than Sawmill soils.

428B—Ely silty clay loam, 2 to 5 percent slopes.
This gently sloping soil is on upland foot slopes and in
upland drainageways adjacent to perennial streams.
Areas are 10 to 30 acres in size and long and irregular
in shape.

Included with this soil in mapping are a few areas of
Colo soils that are more poorly drained than this Ely
soil.

This Ely soil is well suited to corn, soybeans, small
grain, and alfalfa. It is subject to a slight hazard of
deposition if the soils above erode. It is wet because of
an intermittent seasonal high water table and seepage
and runoff from soils above. The organic-matter con-
tent is high. Capability unit Ile-5.

Floyd Series

The Floyd series consists of deep, gently sloping,
somewhat poorly drained soils on concave foot slopes
along upland drainageways. These soils formed in local
alluvium and the underlying glacial till. The native
vegetation was prairie grasses. Slopes are 1 to 4 per-
cent.

In a representative profile the surface layey is black
heavy loam about 23 inches thick. The subsoil extends
to a depth of 46 inches. The upper part is dark grayish-
brown, friable light clay loam; the middle part is
grayish-brown, very friable gravelly heavy sandy
loam; and the lower part is mottled strong-brown and
grayish-brown, firm loam. The substratum is mottled
strong-brown and light-brownish gray, firm, loam
glacial till. . )

Floyd soils have moderate permeability. Available
water capacity is high. Content of available phospho-
rus and potassium is very low. The surface layer gen-
erally is acid where it has not been limed within the
past 5 years. ) ]

Floyd soils are used mainly for cultivated row crops,
hay, and pasture. The main limitation is wetness be-
cause of seepage from soils upslope and a seasonal high
water table. The hazard of erosion is slight in places
when these soils are unprotected.

Representative profile of Floyd loam, 1 to 4 percent
slopes, in a hayfield, 200 feet west and 305 feet north
of the southeast corner of SW14SE1/ sec. 30, T. 89 N,
R. 15 W.:

Ap—O0 to 8 inches, black (N 2/0) heavy loam; moderate,
medium, subangular blocky structure parting to
moderate, medium, granular; friable; slightly
acid; clear, smooth boundary.

A12—8 to 14 inches, black (10YR 2/1) heavy loam; black
(N 2/0) coatings on peds; moderate, medium to
fine, subangular blocky structure; friable; slightly
acid; gradual, smooth boundary.

A13—14 to 18 inches, very dark gray (10YR 3/1) heavy
loam; black (10YR 2/1) coatings on peds; mod-
erate, medium to fine, subangular blocky struc-
ture; friable; slightly acid; gradual smooth
boundary.
to 23 inches, very dark grayish-brown (10YR
3/2) light clay loam; very dark gray (10YR 3/1)
coatings on peds; moderate, medium, subangular
blocky structure; friable; neutral; clear, smooth
boundary.

B21—23 to 28 inches, dark grayish-brown (2.5Y 4/2) light
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clay loam; dark-gray (10YR 4/1) coatings on peds;
common, fine, prominent, strong-brown (7.5YI€
5/6) mottles; moderate, medium, subangular blocky
structure; friable; few iron and manganese con-
cretions; neutral; abrupt, smooth boundary.

B22—28 to 35 inches, grayish-brown (2.5Y 5/2) gravelly
heavy sandy loam; dark grayish-brown (2.5Y
4/2) coatings on peds; common, medium, promi-
nent, strong-brown (7.5YR 5/8) and dark-brown
(7.5YR 4/4) mottles; moderate, medium, subangu-
lar blocky structure; very friable; neutral; abrupt,
smooth boundary. ’

ITB3—35 to 46 inches, mottled grayish-brown (25Y 5/2)
and strong-brown (7.5YR 5/6) loam; weak, me-
dium, subangular blocky structure; firm; neutral;
gradual, smooth boundary.

IIC1—46 to 57 inches, mottled light brownish-gray (2.5Y
6/2) and strong-brown (7.5YR 5/6) loam; mas-
sive; firm; neutral; gradual, smooth boundary.

IIC2—57 to 70 inches, light brownish-gray (2.5Y 6/2)
loam; many, medium, prominent, strong-brown
(7.5YR 5/6) mottles; massive; firm; neutral.

The solum ranges from 40 to 55 inches in thickness.
Depth to firm glacial till ranges from 30 to 45 inches. The
A horizon generally is black (N 2/0 or 10YR 2/1) but
becomes very dark gray (I0YR 3/1) or very dark grayish
brown (10YR 3/2 or 2.5Y 3/2) with depth. The A horizon
ranges from loam to light silty clay loam that is high in
sand. It is 16 to 24 inches thick and ranges from slightly
acid to neutral. The B2 horizon has hue of 10YR to 2.5Y,
value of 4 or 5, and chroma of 2. The B2 horizon ranges
from clay loam to loam and in places has gravelly sandy
loam in the lower part. It is 10 to 20 inches thick and
ranges from slightly acid to neutral. The IIB horizon
ranges from olive brown (2.5Y 4/4) to grayish brown
(2.5Y 5/2) and has prominent mottles. It ranges from
loam or clay loam to gravelly sandy eclay loam and is 7
to 20 inches thick. The IIC horizon ranges from yellowish
brown (10YR 5/6) to grayish brown (2.5Y 5/2) and has
prominent mottles. It ranges from neutral to moderately
alkaline.

Floyd soils are near Kenyon, Ostrander, and Readlyn
soils and formed in parent material similar to that of
Clyde soils. They are more stratified and deeper to glacial
till than Kenyon and Readlyn soils and are more poorly
drained than Ostrander soils. They have a browner B
horizon than Clyde soils.

198B—Floyd loam, 1 to 4 percent slopes. This gently
sloping soil is on concave foot slopes along drainage-
ways and at the heads of upland drainageways, It is
below Kenyon, Ostrander, and Readlyn soils and above
Clyde soils. Areas are 20 to 30 acres in size and long
and 1_rregglar in shape. .

This soil has the profile described as representative
of the series. Included in mapping are a few areas of
soils that are poorly drained and have a dense clay
_subso.ll that is very‘slowly permeable. These soils are
identified on the soil map by a spot symbol. Also in-
cluded are some areas of soils where the surface layer
is sandy.

This Floyd soil is well suited to corn, soybeans, small
grain, and hay if adequately drained. It is wet because
of a seasonal high water table and seepage from soils
above. It is subject to a slight hazard of erosion in
some areas when unprotected. The organic-matter con-
tent is high. Capability unit IIw-2.

Garwin Series

The Garwin series consists of deep, nearly level,
poorly drained soils on concave uplands and at the
heads of upland drainageways. These soils formed in
loess. The native vegetation was tall grasses. Slopes
are 0 to 2 percent.
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In a representative profile the surface layer is black
and very dark gray silty clay loam about 18 inches
thick. The subsoil extends to a depth of 48 inches. The
upper part is dark-gray, friable silty clay loam that
has a few distinet and prominent mottles; the middle
part is gray, friable light silty clay loam that has
prominent mottles; and the lower part is olive-gray,
friable silt loam that has prominent mottles. The sub-
stratum is olive-gray and light olive-gray, friable silt
loam that has prominent mottles.

Garwin soils have moderately slow permeability.
Available water capacity is high. The subsoil is very
low in available phosphorus and potassium. The sur-
face layer generally is acid where it has not been limed
within the past 5 years.

Garwin soils are used mainly for cultivated crops
and hay. The main limitation is wetness because of a
seasonal high water table and slow surface runoff.

Representative profile of Garwin silty clay loam, 0
to 2 percent slopes, in a cultivated field, 1,200 feet west
and 208 feet north of the southeast corner of SWij
sec. 29, T. 87 N., R. 17 W.:

Ap—O0 to 7 inches, black (N 2/0) silty clay loam; mod-
erate, fine and medium, granular structure; fri-
able; medium acid; clear, smooth boundary.

A12—7 to 12 inches, black (10YR 2/1) silty clay loam;
moderate, fine and medium, granular structure;
friable; medium acid; gradual, smooth boundary.

A3—12 to 18 inches, very dark gray (10YR 3/1) heavy
silty clay loam; moderate, fine and medium, gran-
ular structure; friable; slightly acid; gradual,
smooth boundary.

Blg—18 to 22 inches, dark-gray (10YR 4/1) silty clay
loam; very dark gray (10YR 3/1) coating on
faces of peds; few, fine, distinct, yellowish-brown
(10YR 5/4) mottles; moderate, fine, subangular
blocky structure parting to moderate, medium,
granular; friable; slightly acid; gradual, smooth
boundary.

B21g—22 to 27 inches, dark-gray (5Y 4/1) silty clay
loam; very dark gray (10YR 3/1) coatings on
faces of peds; few, fine, distinet, yellowish-brown
(10YR 5/4) mottles; moderate, very fine and fine,
subangular blocky structure; friable; slightly
acid; gradual, smooth boundary.

B22g—27 to 86 inches, dark-gray (5Y 4/1) silty clay
loam; common, fine, prominent, yellowish-brown
(10YR 5/6) mottles; moderate, very fine and
fine, subangular blocky structure; friable; few
fine, black manganese concretions; slightly acid;
gradual, smooth boundary.

B31g—36 to 42 inches, gray (5Y 5/1) light silty clay loam;
common, fine, prominent, yellowish-brown (10YR
5/6) mottles; weak, medium, prismatic structure
parting to weak, fine and medium, subangular
blocky; friable; neutral; gradual, smooth bound-

ary.

B32g—42 to 48 inches, olive-gray (5Y 5/2) silt loam;
many, fine, prominent, strong-brown (7.5YR 5/6)
mottles; weak, medium, prismatic structure part-
ing to weak, fine and medium, subangular blocky;
friable; few, fine, black manganese concretions;
neutral; gradual, smooth boundary.

C1—48 to 60 inches, olive-gray (5Y 5/2) silt loam; many,
medium, prominent, strong-brown (7.5YR 5/6)
mottles; weak, coarse, prismatic structure grading
to massive with depth; friable; few, fine, black
manganese concretions; darker coatings on edge
of filled crawfish hole from 54 to 60 inches; de-
oxidized and leached weathering zone; neutral;
gradual, smooth boundary.

C2—60 to 75 inches, light olive-gray (5Y 6/2) silt loam;
few, medium, prominent, strong-brown (7.5YR
5/6) and yellowish-red (6YR 5/6) mottles; mas-
sive; friable; common, fine, black manganese con-

cretions; deoxidized and leached weathering zone;
neutral.

The solum ranges from 40 to 60 inches in thickness. The
A1l horizon is black (10YR 2/1 or N 2/0) medium silty
clay loam or light silty clay loam that is 13 to 24 inches
thick and ranges from neutral to medium acid. The B
horizon has dominant hue of 5Y, value of 3 to 5, and
chroma of 1 or 2, and has distinct and prominent mottles.
The B horizon is medium silty clay loam or light silty
clay loam that is 21 to 48 inches thick and neutral or
slightly acid. The C horizon is olive gray (5Y 5/2) or
gray (5Y 5/1) and has distinct or prominent mottles. It
is silt loam or light silty clay loam and is neutral in re-
action.

Garwin soils are near Colo and Sawmill soils and formed
in parent material similar to that of Harpster, Muscatine,
and Sperry soils. They are in the same drainage class as
Maxfield soils. They have a thinner A horizon than Colo
and Sawmill soils. Garwin soils are acid, whereas Harpster
soils are moderately alkaline. They have a grayer B hori-
zon and are more poorly drained than Muscatine soils.
They have less clay in the B horizon than Sperry soils and
are deeper to glacial till than Maxfield soils.

118—Garwin silty clay loam, 0 to 2 percent slopes.
This nearly level soil is on concave uplands and at the
heads of upland drainageways. Areas generally are 5
to 40 acres in size and irregular in shape.

Included with this soil in mapping are some areas of
soils on loess-covered benches along perennial streams.
Also included are some areas of soils that have a dense
clay subsoil, are subject to ponding, and are difficult to
drain. These soils are identified on the soil map by a
spot symbol.

This Garwin soil is well suited to corn, soybeans,
small grain, and alfalfa. It is wet because of a high
water table and slow surface runoff. Artificial drainage
is needed for optimum production. The organic-matter
content is high. Capability unit ITw-1.

Harpster Series

The Harpster series consists of deep, nearly level,
poorly drained, calcareous soils on generally slightly
concave uplands. These soils formed in loess. The na-
tive vegetation was prairie grasses. Slopes are 0 to 2
percent.

In a representative profile the surface layer is black
silty clay loam about 23 inches thick. The subsoil ex-
tends to a depth of 48 inches. The upper part is dark
olive-gray, friable silty clay loam; the middle part is
olive-gray, friable silty clay loam; and the lower part
is gray, friable silty clay loam. The substratum is gray,
friable, calcareous silt loam,

Harpster soils have moderately slow permeability.
Available water capacity is high. The subsoil is very
low in available phosphorus and potassium. These soils
are calcareous throughout.

Harpster soils are used mainly for cultivated crops.
il_‘he main limitations for crops are wetness and excess
ime,

Representative profile of Harpster silty clay loam,
0 to 2 percent slopes, in a cultivated field, 911 feet
south and 500 feet west of the northeast corner of
SW1/ sec. 20, T. 87 N., R. 17 W.:

Apca—0 to 7 inches, black (N 2/0) silty clay loam; mod-
erate, fine to medium, granular structure; friable;
moderately alkaline; violent effervescence; clear
boundary.

Al12ca—7 to 12 inches, black (10YR 2/1) silty clay loam;
moderate, medium, subangular blocky structure;
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friable; moderately alkaline; violent effervescence;
gradual boundary.

Al13ca—12 to 23 inches, black (10YR 2/1) silty clay loam;
weak, fine, subangular blocky structure parting to
weak, fine, granular; friable; moderately alkaline;
violent effervescence; gradual boundary.

Blgca—23 to 27 inches, dark olive-gray (5Y 3/2) silty
clay loam; few, fine, prominent, strong-brown
(7.5YR 5/6) mottles; moderate, medium, granular
structure; friable; moderately alkaline; violent ef-
fervescence; clear boundary.

B2lgea—27 to 30 inches, olive-gray (5Y 4/2) and olive
(5 Y 4/3) silty clay loam; common, fine, promi-
nent, strong-brown (7.5YR 5/6) mottles; moderate,
medium, granular structure; friable; moderately
alkaline; violent effervescence; clear boundary.

B22gca—30 to 39 inches, olive-gray (5Y 5/2) silty clay
loam; many medium, prominent, strong-brown
(7.5YR 5/6) mottles; moderate, medium, suban-
gular blocky structure; friable; moderately alka-

" line; violent effervescence; clear boundary.

B3gca—39 to 48 inches, gray (5Y 5/1) silty clay loam;
common, medium, prominent, strong-brown (7.5YR
5/6) mottles; moderate, medium, prismatic struc-
ture; friable; maganese and lime concretions;
moderately alkaline; violent effervescence; clear
boundary.

Cgca—48 to 60 inches, gray (5Y 5/1) silt loam; common,
medium, prominent, strong-brown (7.5YR 5/6)
mottles; massive; friable; manganese and lime
concretions; moderately alkaline; violent efferves-
cence.

The solum ranges from 40 to 50 inches in thickness. The
Apca horizon is black (10YR 2/1 or N 2/0) light silty
clay loam or medium silty clay loam 10 to 25 inches thick.
The Bgea horizon ranges from very dark gray (10YR 3/1)
to gray (bY 5/1). It is light silty clay loam or medium

silty clay loam that is 18 to 30 inches thick. The Cgca hori-
zon is gray (N 5/0) to light olive-gray (5Y 6/2) light
silty clay loam or silt loam.

These soils are dark-colored to a greater depth than is
defined as within the range for the series, but this dif-
ference does not affect the use and behavior of the soil.

Harpster soils are near Garwin, Muscatine, Sperry, and
Tama soils and formed in similar parent material. They are
similar to Calco soils. They are more calcareous than Gar-
win, Muscatine, Sperry, and Tama soils and have a thinner
A horizon than Calco soils.

595—Harpster silty clay loam, 0 to 2 percent slopes.
This nearly level soil is on concave uplands. Areas gen-
erally are 10 acres or less in size and irregular in
shape. There is a large area, of about 200 acres, south
and west of Conrad (fig. 5).

Included with this soil in mapping are a few small
areas of soils that have less lime than this Harpster
soil. Also included are depressional areas that are sub-
ject to ponding and are difficult to drain. These areas
are indicated on the soil map by a special symbol.

This Harpster soil is well suited to corn, soybeans,
and alfalfa when adequately drained and fertilized. It
is wet because of a seasonal high water table and slow
surface runoff. It is subject to ponding and is difficult
to drain. The soil contains excess lime. The organic-
matter content is high. Capability unit IIw-4.

Kenyon Series

The Kenyon series consists of deep, gently sloping
to strongly sloping, moderately well-drained soils on

Figure 5.—An area of Harpster and Garwin soils, Harpster soils, which are high in lime, are in the light-colored areas.
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long, convex upland divides and side slopes. These soils
formed in loamy material and the underlying firm
glacial till. The native vegetation was prairie grasses.
Slopes are 2 to 14 percent.

In a representative profile the surface layer is very
dark brown, very dark grayish-brown, and dark-
brown loam about 18 inches thick. The subsoil extends
to a depth of 60 inches. The upper part is dark
yellowish-brown, friable heavy loam; the middle part
1s dark yellowish-brown, firm heavy loam; and the
lower part is yellowish-brown, firm heavy loam. The
substratum is yellowish-brown, firm, loam glacial till.

Kenyon soils have moderately slow permeability.
Available water capacity is high. The subsoil is very
low in available phosphorus and potassium. The sur-
face layer generally is acid where it has not been limed
within the past 5 years.

Kenyon soils are used mainly for cultivated crops
and hay. The main limitation is a slight to moderate
hazard of erosion.

Representative profile of Kenyon loam, 2 to 5 percent
slopes, in a meadow, 845 feet west and 87 feet north of
southeast corner of NE14 sec. 8, T. 89 N., R. 15 W.:

Ap—O0 to 7 inches, very dark brown (10YR 2/2) heavy
loam; black (10YR 2/1) coatings on peds; mod-
erate, medium, subangular blocky structure; fri-
able; slightly acid; clear boundary.

A12—17 to 18 inches, very dark grayish-brown (10YR 3/2)
heavy loam; very dark brown (10YR 2/2) coat-
ings on peds; moderate, fine, subangular blocky
structure; friable; medium acid; clear boundary.

A3—13 to 18 inches, dark-brown (10YR 3/3) heavy loam;
very dark grayish-brown (10YR 3/2) coat-
ings on peds; moderate, medium, subangular blocky
structure; friable; medium acid; clear boundary.

B21—18 to 21 inches, dark yellowish-brown (10YR 4/4)
heavy loam; dark-brown (10YR 3/3) coatings on
peds; moderate, medium, subangular blocky struc-
ture; friable; strongly acid; clear boundary.

IIB22—21 to 31 inches, dark yellowish-brown (10YR 4/4)
heavy loam; dark-brown (10YR 4/3) coatings on
peds; moderate, coarse, subangular blocky struec-
ture; friable; strongly acid; abrupt boundary.

1IB23—31 to 42 inches, dark yellowish-brown (10YR 4/4)
heavy loam; few, fine, faint, grayish-brown (2.5Y
5/2) mottles; moderate, medium, subangular blocky
structure; firm; slightly acid; abrupt boundary.

IIB3—42 to 60 inches, yellowish-brown (10YR 5/6) heavy
loam; few, fine, prominent, yellowish-red (5YR
5/8) mottles; common, medium, distinct, grayish-
brown (2.5Y 5/2) mottles on ped surfaces; mod-
erate, coarse, angular blocky structure; firm;
neutral; abrupt boundary.

IIC—60 to 62 inches, yellowish-brown (10YR 5/4) loam;
many, medium, distinet, grayish-brown (2.5Y 5/2)
mottles; massive; firm; moderately alkaline.

The solum ranges from 45 to 66 inches in thickness. The
Al horizon is black (10YR 2/1) or very dark brown
(10YR 2/2) loam to light clay loam or silt loam that is
high in sand. It is 14 to 20 inches thick and ranges from
slightly acid to medium acid. The B horizon has hue of
10YR, value of 3 to 5, and chroma of 2 to 6. The B
horizon ranges from medium clay loam to heavy loam. It
is 31 to 46 inches thick and ranges from neutral to strongly
acid. The C horizon is yellowish-brown (10YR 5/6) to light
brownish-gray (10YR 6/2) medium to heavy loam. It is
slightly acid to moderately alkaline.

Kenyon soils are near Floyd and Dinsdale soils and
formed in parent material similar to that of Ostrander and
Readlyn soils. They have a firmer B horizon than Floyd
and Ostrander soils. They have more sand in the A horizon
and are shallower to glacial till than Dinsdale soils. They
are browner in the upper part of the B horizon than
Floyd and Readlyn soils. -

83B—Kenyon loam, 2 to 5 percent slopes. This
gently sloping soil is on convex upland ridges and side
slopes. Areas generally are 10 to 30 acres in size and
irregular in shape.

This soil has the profile described as representative
of the series. Included in mapping are a few small areas
of soils that are eroded. Organic-matter content and
fertility are lower than those of this Kenyon soil. Also
included are a few areas of soils that have a dense clay
subsoil similar to that of Donnan soils and that gen-
erally benefit from drainage. These soils are identified
on the soil map by a spot symbol.

This Kenyon soil is well suited to corn, soybeans,
small grain, and alfalfa. It is subject to a slight hazard
of erosion when cultivated. The organic-matter content
is high. Capability unit IIe-1.

83C—Kenyon loam, 5 to 9 percent slopes. This
moderately sloping soil is on convex upland ridges and
side slopes. Areas generally are less than 10 acres in
size and narrow and irregular in shape.

This soil has a profile similar to the one described
as representative of the series, but the surface layer is
thinner and is heavy loam that has a few more pebbles
and small stones. Included in mapping are a few areas
of soils that are eroded. Organic-matter content, fer-
tility, and productivity are lower than those of this
Kenyon soil. These soils are identified on the soil map
by a spot symbol. Also included are a few areas of soils
that have a dense clay subsoil similar to that of Donnan
soils and that generally benefit from drainage.

This Kenyon soil is moderately well suited to corn,
soybeans, small grain, and alfalfa if properly managed.
It is subject to medium runoff and a moderate hazard
of erosion when cultivated and unprotected. The
i)f]:g'axiic-matter content is moderate. Capability unit

e-1.

83C2—Kenyon loam, 5 to 9 percent slopes, moder-
ately eroded. This moderately sloping soil is on con-
vex upland ridges and side slopes. Areas are less than
10 acres in size and irregular in shape.

This soil has a profile similar to the one deseribed as
representative of the series, but the surface layer is
thinner and is gravelly loam or light clay loam. In-
cluded in mapping are a few areas of soils that are
severely eroded; organic-matter content and fertility
are very low. These soils are identified on the soil map
by a spot symbol. Also included are a few areas of soils
that have a dense clay subsoil similar to that of Donnan
soils and that generally benefit from drainage.

This Kenyon soil is suited to corn, soybeans, small
grain, and hay if properly managed. It is subject to
medium runoff and a moderate to severe hazard of
erosion when cultivated and unprotected. The organiec-
matter content is moderately low. Capability unit
I1Te-1.

83D2—Kenyon loam, 9 to 14 percent slopes, mod-
erately eroded. This strongly sloping soil is on convex
upland side slopes. Areas are less than 10 acres in size
and narrow and irregular in shape.

This soil has a profile similar to the one deseribed as
representative of the series, but the surface layer is
thinner and is gravelly loam or gravelly light clay loam.
Included in mapping are a few severely eroded areas of
soils that have a sandy and gravelly surface layer and
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are less productive than this Kenyon soil. These soils
are identified on the soil map by a spot symbol.

This Kenyon soil is suited to corn, soybeans, small
grain, and hay if properly managed and if erosion is
controlled. It is subject to medium runoff and a severe
hazard of erosion when cultivated and unprotected.
’II‘IIie organic-matter content is low. Capability unit

e~2.

Klinger Series

The Klinger series consists of deep, somewhat poorly
drained soils. These soils are nearly level on upland
divides and gently sloping on foot slopes of uplands.
They formed in loess and the underlying glacial till.
The native vegetation was prairie grasses. Slopes are
0 to 5 percent.

In a representative profile the surface layer is clay
loam about 21 inches thick. It is black in the upper 14
inches and very dark grayish brown below. The subsoil
extends to a depth of 47 inches. The upper part is
mottled, dark grayish-brown, friable silty clay loam;
the middle part is mottled, grayish-brown, friable silty
clay loam; and the lower part is yellowish-brown, firm
heavy loam. The substratum is mottled, yellowish-
brown, firm, calcareous, loam glacial till.

Klinger soils have moderate permeability to a depth
of about 30 inches and moderately slow permeability
below. Available water capacity is high. The subsoil is
very low in available phosphorus and available potas-
sium. The surface layer generally is acid where it has
not been limed within the past 5 years.

Klinger soils are used mainly for cultivated crops
and hay. The gently sloping areas of these soils receive
runoff from soils upslope.

Representative profile of Klinger silty clay loam, 0
to 2 percent slopes, in a small grainfield, 60 feet south
and 380 feet west of the northeast corner of SE14
sec. 1, T. 89 N., R. 17T W.:

Ap—0 to 8 inches, black (10YR 2/1) silty clay loam;
moderate, medium, subangular blocky structure;
friable; neutral; clear boundary.

A12—8 to 14 inches, black (10YR 2/1) silty clay loam;
moderate, medium, subangular blocky structure;
friable; medium acid; clear boundary.

A13—14 to 21 inches, very dark grayish-brown (10YR 3/2)
silty clay loam; very dark brown (10YR 2/2)
coatings on peds; strong, fine, subangular blocky
structure; friable; medium acid; clear boundary.

B1—21 to 26 inches, dark grayish-brown (2.5Y 4/2) silty
clay loam; very dark grayish-brown (2.5Y 3/2)
coatings on peds; common, fine, prominent, strong-
brown (7.5YR 5/8) mottles and common, medium,
fine, olive-brown (2.5Y 4/4) mottles; strong,
medium, subangular blocky structure; friable;
medium acid; clear boundary.

B21t—26 to 30 inches, grayish-brown (2.5Y 5/2) silty clay
loam; dark grayish-brown (2.5Y 4/2) coatings on
peds; many, medium, prominent, strong-brown
(7.5YR 5/6) mottles and many, medium, distinct,
olive (5Y 5/3) mottles; strong, medium, suban-
bular blocky structure; friable; many moderately
thick clay films in pores; few manganese concre-
tions; medium acid; abrupt boundary.

1IB22t—30 to 40 inches, yellowish-brown (10YR 5/6)
heavy loam; gray (5Y 5/1) coatings on peds;
moderate, medium, subangular blocky structure;
firm; many moderately thick clay films in pores;
few manganese concretions; neutral; clear bound-

ary.
IIB3—40 to 47 inches, yellowish-brown (10YR 5/4) heavy

loam; common, medium, prominent, strong-brown
(7.5YR 5/6) mottles; weak, medium, prismatic
structure; firm; few manganese concretions; mod-
erately alkaline; strongly effervescent lime in
seams; clear boundary.

IIC—47 to 64 inches, yellowish-brown (10YR 5/6) loam;
few, fine, prominent, strong-brown (7.5YR 5/6)
mottles; weak, medium, prismatic structure; firm;
few manganese concretions; moderately alkaline;
strongly effervescent lime in seams.

The solum ranges from 40 to 60 inches in thickness.
Depth to glacial till ranges from 20 to 40 inches. The A1l
horizon generally ranges from black (10YR 2/1) to very
dark brown (10YR 2/2) but is very dark grayish brown
(10YR 3/2) in the lower part. The Al horizon is 14 to
22 inches thick and is medium acid to strongly acid unless
limed. The Bt horizon has hue of 10YR to 2.5Y, value of
4 or 5, and chroma of 2 to 4. The Bt horizon is 5 to 15
inches thick and is medium acid to strongly acid. The IIBt
horizon has hue of 10YR to 2.5Y, value of 5 or 6, and
chroma of 2 to 6. It ranges from loam to clay loam and is
8 to 20 inches thick. The IIC horizon has chroma of 4 to 6.

Klinger soils are near Dinsdale, Kenyon, Maxfield, Mus-
catine, and Tama soils. They have a grayer B horizon and
are more poorly drained than Dinsdale, Kenyon, and Tama
soils. They have a browner B horizon and are better
drained than Maxfield soils. They have more sand in the
lower part of the B horizon and are shallower to glacial
till than Muscatine soils.

184—Klinger silty clay loam, 0 to 2 percent slopes.
This nearly level soil is on slightly convex upland di-
vides above Dinsdale and Maxfield soils. Areas gener-
ally are 20 to 40 areas in size and are irregular in
shape.

This soil has the profile described as representative
of the series. Included in mapping are a few areas of
soils that are wet and that generally benefit from drain-
age. These soils are identified on the soil map by a spot
symbol. Also included are some areas of soils that have
a sandy surface layer. Available water capacity is
lower than that of this Klinger soil.

This Klinger soil is well suited to corn, soybeans,
small grain, and hay. Surface runoff is slow, and the
flatter areas generally benefit from tile drainage in wet
years. The organic-matter content is high. Capability
unit I-1.

184B—XKlinger silty clay loam, 2 to 5 percent slopes.
This gently sloping soil is on slightly concave upland
foot slopes below Dinsdale soils. Areas are 10 to 30
acres in size and long and irregular in shape.

This soil has a profile similar to the one deseribed as
representative of the series, but depth to glacial till is
less and the substratum is grayer. Included in mapping
are a few small, wet areas of soils that are high in
organic-matter content and generally benefit from
drainage. These soils are identified on the soil map by
a spot symbol. Also included are some small areas of
soils that have a sandy surface layer. Available water
capacity is lower than that of this Klinger soil.

This Klinger soil is well suited to corn, soybeans,
small grain, and hay. Runoff and seepage from soils
above generally delay farming operations in wet years.
Tile drainage makes earlier field operations possible.
'Il‘Ihe organic-matter content is high. Capability unit

e--D.

Lawler Series

The Lawler series consists of nearly level, somewhat
poorly drained soils that are deep to moderately deep
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over sand and gravel. These soils are on benches along
major streams. They formed in loamy alluvium and the
underlying sand and gravel. The native vegetation
was prairie grasses. Slopes are 0 to 2 percent.

In a representative profile the surface layer is about
14 inches of very dark brown silt loam that is high in
sand. The subsoil extends to a depth of 36 inches. The
upper part is mottled, dark grayish-brown, friable silt
loam that is high in sand; the middle part is mottled,
dark grayish-brown, friable silty clay loam and clay
loam; and the lower part is mottled, dark grayish-
brown, very friable gravelly sandy loam. The substra-
tum is mottled, brown to dark-brown, loose gravelly
loamy sand.

Lawler soils have moderate permeability in the
loamy upper part of the profile and rapid permeability
in the underlying sand and gravel. Available water ca-
pacity is moderate to low. The subsoil is very low in
available phosphorus and potassium. The surface layer
generally is acid where it has not been limed within
the past 5 years.

Lawler soils are used mainly for cultivated crops
and hay. Field operations are delayed at times because
of wetness. During periods of below-normal rainfall,
these soils are droughty at times, especially where they
are less than 30 inches deep to sand and gravel.

Representative profile of Lawler silt loam, deep, 0
to 2 percent slopes, in a cornfield, 100 feet east and
470 feet south of the northeast corner of SE1j4 sec.
5 T.88 N.,R.15 W.: :

Ap—0 to 8 inches, very dark brown (10YR 2/2) silt loam
that is high in sand; black (10YR 2/1) coatings
on peds; moderate, medium, subangular Dblocky
structure parting to moderate, fine, granular; fri-
able; neutral; clear, smooth boundary.

Al12—8 to 14 inches, very dark brown (10YR 2/2) silt
loam that is high in sand; black (10YR 2/1) coat-
ings on peds; moderate, medium, subangular
blocky structure; friable; medium acid; -clear,
smooth boundary.

B1—14 to 19 inches, dark grayish-brown (10YR 4/2) silt
loam that is high in sand; very dark grayish-
brown (10YR 3/2) coatings on peds; moderate,
medium, subangular blocky structure; friable; me-
dium acid; clear, smooth boundary.

B21—19 to 25 inches, dark grayish-brown (10YR 4/2)
silty clay loam that is high in sand; moderate,
medium, subangular blocky structure; friable; me-
dium acid; clear, smooth boundary.

B22—25 to 32 inches, dark grayish-brown (10YR 4/2)
clay loam; few, fine, distinct, dark grayish-brown
(2.5Y 4/2), brown to dark-brown (7.5YR 4/4),
and strong-brown (7.5YR 5/6) mottles; moderate,
medium, subangular blocky structure; friable;
medium acid; abrupt, smooth boundary.

1IB3—32 to 36 inches, dark grayish-brown (10YR 4/2)

gravelly sandy loam; common, fine, distinct, brown

to dark-brown (7.5YR 4/4) mottles; weak, me-
dium, subangular blocky structure; very friable;
medium acid; abrupt, smooth boundary.

to 60 inches, brown to dark-brown (10YR 4/3)

gravelly loamy sand; common, fine, faint, brown

to dark-brown (7.5YR 4/4) and dark grayish-
brown (10YR 4/2) mottles; single grained; loose;
slightly acid.

Depth to sand and gravel ranges mainly from 24 to 40
inches, but for the moderately deep phase it is 20 to 30
inches. The solum extends into the upper part of sand and
gravel strata. The Al horizon ranges from black (10YR
2/1) to very dark gray (10YR 3/1) or very dark brown
(10YR 2/2). It ranges from silt loam or loam to light
silty clay loam that is high in sand. It is 12 to 20 inches
thick and ranges from neutral to medium acid. The B2

IIC—36

horizon has hue of 10YR to 2.5Y, value of 3 to 5, and chroma
of 2 to 4, and it has mottles. The B2 horizon ranges from
loam to light sandy clay loam or silty clay loam that is
high in sand. It is 8 to 16 inches thick and ranges from
slightly acid to strongly acid. The IIB3 horizon ranges from
loamy sand to coarse sandy loam. The IIC horizon has hue
of 10YR to 2.5Y, value of 4 to 5, and chroma of 2 to 4, and
it has mottles. The IIC horizon ranges from gravelly loamy
sand to sand and some gravel is neutral to medium acid.

Lawler soils are mnear Marshan, Saude, and Waukee
soils and formed in similar parent material. They are not
so gray in the upper part of the B horizon as poorly
drained Marshan soils and are grayer in the B horizon
than well-drained Saude and Waukee soils.

226—Lawler silt loam, deep, 0 to 2 percent slopes.
This nearly level soil is on stream benches along major
streams. Areas generally are 10 to 20 acres in size and
are long and narrow or irregular in shape.

This soil has the profile described as representative
of the series. Included in mapping are a few poorly
drained spots and marshy areas that generally benefit
from tile drainage. These areas are identified on the
soil map by a spot symbol. Also included are a few
areas of soils that are sandy or gravelly and are
droughty.

This Lawler soil is well suited to corn, soybeans,
small grain, and alfalfa. Available water capacity is
moderate. The soil generally has a slight wetness lim-
itation in years when rainfall is above normal, and it
tends to be droughty in years when rainfall is below
normal. The organic-matter content is high. Capability
unit I-2.

225—Lawler silt loam, moderately deep, 0 to 2 per-
cent slopes. This nearly level soil is on stream benches
along major streams. Areas are less than 10 acres in
size and are long and narrow or irregular in shape.

This soil has a profile similar to the one described as
representative of the series, but depth to sand and
gravel is 20 to 30 inches. Included in mapping are a
few poorly drained spots that benefit from artificial
drainage. These areas are identified on the soil map by
a spot symbol. Also included are a few areas of soils
that are sandy or gravelly and are droughty.

This Lawler soil is moderately well suited to corn,
soybeans, small grain, and alfalfa. Available water ca-
pacity is low, and the soil is droughty if rainfall is
average or below average or is untimely. It is subject
to wetness because of a high water table. The organic-
matter content is high. Capability unit IIs—1.

Lawson Series

The Lawson series consists of deep, nearly level,
somewhat poorly drained soils on first and second bot-
toms along major streams. These soils formed in silty
alluvium. The native vegetation was prairie grasses.
Slopes are 0 to 2 percent.

In a representative profile the surface layer is silt
loam about 32 inches thick. It is black and very dark
brown in the upper part and very dark grayish brown
in the lower part. The subsoil extends to a depth of 45
inches. It is mottled, dark grayish-brown, friable silt
loam and loam. The substratum is mottled, dark
grayish-brown, very friable sandy loam.

Lawson soils have moderate permeability. Available
water capacity is high. The subsoil is low in available
phosphorus and very low in available potassium. The
surface layer generally is slightly acid to neutral.
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Lawson soils are used mainly for cultivated row
crops. They have a seasonal high water table in places
and are subject to flooding.

Representative profile of Lawson silt loam, 0 to 2
percent slopes, in a hayfield, 700 feet west and 1,000
feet south of the northeast corner of NW1j sec. 14,
T.87N,R.16 W.:

Ap—O0 to 7 inches, black (10YR 2/1) silt loam; moderate,
medium, subangular blocky structure; friable;
slightly acid; clear boundary.

A12—7 to 13 inches, very dark brown (10YR 2/2) silt
loam; black (10YR 2/1) coatings on peds; mod-
erate, fine, subangular blocky structure; friable;
slightly acid; gradual boundary.

A13—13 to 20 inches, very dark grayish-brown (10YR 3/2)
silt loam; very dark brown (10YR 2/2) coatings
on peds; moderate, medium to fine, subangular
blocky structure; friable; slightly acid; clear
boundary.

A14—-20 to 32 inches, very dark grayish-brown (10YR 3/2)
silt loam; very dark gray (10YR 3/1) coatings
on peds; few, fine, distinct, strong-brown (7.5YR
5/8) mottles; moderate, fine, subangular blocky
structure; friable; slightly acid; gradual bound-

ary.

B2—32 to 41 inches, dark grayish-brown (10YR 4/2) silt
loam; very dark gray (10YR 3/1) coatings on
peds; few, fine, distinet strong-brown (7.5YR
5/6) mottles; moderate, medium, subangular
blocky structure; friable; common fine manganese
concretions; slightly acid; clear boundary.

B3—41 to 45 inches, dark grayish-brown (2.5Y 4/2) loam;
common, fine, distinct, strong-brown (7.5YR 5/6)
mottles; moderate, medium, subangular blocky
structure; friable; common fine manganese con-
cretions; neutral; clear boundary. )

C—45 to 60 inches, dark grayish-brown (2.5Y 4/2) sandy
loam; many medium, prominent, strong-brown
(7.5YR 5/6) mottles; massive; very friable; com-
mon fine manganese concretions; neutral.

The solum ranges from 40 to 60 inches in thickness. The
A1l horizon ranges from black (10YR 2/1) to very dark
gray (10YR 3/1), very dark grayish brown (10YR 3/2),
and very dark brown (10YR 2/2). It is silt loam to light
silty clay loam 24 to 40 inches thick and is slightly acid
to neutral. The B horizon ranges from dark grayish brown
(10YR or 2.5Y 4/2) to grayish brown (10YR 5/2) and
has mottles. The B horizon generally ranges from silt
loam to silty clay loam but in places is loam below a depth
of 40 inches. It is 0 to 13 inches thick. The C horizon has
hue of 10YR to 2.5Y, value of 4 or 5, and chroma of 2 or
3, and it has mottles. It ranges from silt loam to sandy
loam.

Lawson soils are near Colo, Ely, and Nevin soils and
formed in similar parent material. They have less clay
in the lower part of the solum than Colo, Ely, and Nevin
soils.

484—Lawson silt loam, 0 to 2 pereent slopes. This
nearly level soil is on first and second bottoms that are
subject to flooding. Areas are 10 to 20 acres in size
and irregular in shape. )

Included with this soil in mapping are a few areas
of soils that have a silty clay subsoil that is wet and
difficult to drain. )

This Lawson soil is well suited to corn,_soybeans,
small grain, and hay. It has a seasonal high water
table in some places that delays farming operations in
some wet years. Tiling improves timeliness of field op-
erations in areas that need it. The organic-matter con-
tent is high. Capability unit I-1.

Lilah Series
The Lilah series concists of gently sloping and mod-

erately sloping, excessively drained soils on shoulder

and nose slopes of uplands. They are shallow to sandy

material. They formed in stratified sandy loam mate-
rial and the underlying gravelly loamy sand or sand.

The native vegetation was grasses. Slopes are 3 to 9

percent.

In a representative profile the surface layer is very
dark grayish-brown and dark yellowish-brown sandy
loam about 7 inches thick. The subsoil extends to a
depth of 35 inches. The upper part is brown to dark-
brown, very friable gravelly sandy loam and loose
loamy sand, and the lower part is strong-brown, loose
loamy sand. The substratum is stratified brown,
vellowish-brown, strong-brown, and pale-brown, loose
gravelly coarse loamy sand and fine to medium sand.

Lilah soils have rapid permeability in the subsoil
and very rapid permeability in the substratum. Avail-
able water capacity is very low. Content of available
phosphorus and available potassium is very low. The
surface layer generally is acid where it has not been
limed in the past 5 years.

Lilah soils are used mainly for pasture, but some
areas are cultivated in connection with neighboring
soils. The main limitations are very low available water
capacity and very low fertility.

Representative profile of Lilah sandy loam, 3 to 9
percent slopes, moderately eroded, in a pasture, 500
feet east and 600 feet north of the southwest corner
of sec. 34, T. 89 N, R. 16 W.:

Ap—0 to 4 inches, very dark grayish-brown (10YR 3/2)
heavy sandy loam; some small pebbles; weak,
medium, subangular blocky structure; friable;
neutral; abrupt boundary.

B&A—4 to 7 inches, dark yellowish-brown (10YR 4/4)
gravelly sandy loam; weak, fine, subangular blocky
structure; very friable; medium acid; abrupt
boundary.

B1—7 to 15 inches, brown to dark-brown (7.5YR 4/4)
gravelly sandy loam; weak, fine, granular struc-
ture; very friable; strongly acid; gradual bound-

ary.

B21t—15 to 21 inches, brown to dark-brown (7.5YR 4/4)
gravelly heavy loamy sand; weak, medium, sub-
angular blocky structure parting to single grained;
loose; clay bridging between sand grains; strongly
acid; abrupt boundary.

B22t—21 to 25 inches, strong-brown (7.5YR 5/6) light
loamy sand; weak, medium or fine, subangular
blocky structure parting to single grained; loose;
clay bridging between sand grains; strongly acid;
abrupt boundary.

B31t—25 to 30 inches, strong-brown (7.5YR 5/8) heavy
loamy sand; weak., medium, subangular blocky
structure parting to single grained; loose; clay
bridging between sand grains; medium acid;
abrupt boundary.

B32t—30 to 35 inches, stratified strong-brown (7.5YR 5/6)
and yellowish-brown (10YR 5/4) loamy sand and
heavy loamy sand; single grained; loose; clay
films on sand grains; iron bands in strata; me-
dium acid; abrupt boundary.

C1—35 to 49 inches, brown to dark-brown (7.5YR 4/4)
gravelly coarse loamy sand; single grained; loose;
medium acid; abrupt boundary.

C2—49 to 54 inches, strong-brown (7.5YR 5/6) medium
loamy sand; single grained; loose; medium acid;
abrupt boundary.

C3—54 to 61 inches, yellowish-brown (10YR 5/6) medium
to coarse loamy sand; single grained; loose; me-
dium acid; abrupt boundary.

C4—61 to 70 inches, mottled yellowish-brown (10YR 5/6)
and pale-brown (10YR 6/3) medium to fine sand:
single grained; loose; medium acid.
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The solum ranges from 30 to 45 inches in thickness. The
A1 horizon ranges from very dark brown (10YR 2/2) to
very dark grayish brown (10YR 3/2) in the upper part
and from dark yellowish brown (10YR 4/4) to dark brown
(10YR 3/3) in the lower part. The Al horizon ranges from
gravelly sandy loam to loam 4 to 8 inches thick. It ranges
from medium acid to neutral. The Bt horizon ranges from
dark brown (10YR 4/3) to brown (7.5YR 4/4) and from
light loamy sand to heavy loamy sand that has gravel strata.
The Bt horizon is 15 to 35 inches thick and ranges from me-
dium acid to very strongly acid. The C horizon is stratified
and has hue of 10YR to 5YR, value of 4 to 6, and chroma of
3 to 6. It is stratified loamy sand to sand and has few peb-
bles.

The Lilah soils in the Saude-Lilah complex, 2 to § per-
cent slopes, and in the Saude-Lilah complex, 5 to 14 percent
slopes, moderately eroded, have a redder B horizon thgm is
defined as within the range for the Lilah series. This differ-
ence, however, does not affect the use and behavior of the
soil.

Lilah soils are near Saude soils and formed in similar
parent material. They are shallower to sandy material and
have a thinner A horizon then Saude soils.

776C2—Lilah sandy loam, 3 to 9 percent slopes,
moderately eroded. This gently sloping to moderately
sloping soil is on upland shoulder slopes and nose slopes.
Areas generally are less than 10 acres in size and ir-
regular in shape. ° .

This soil has the profile described as representative
of the series. Included in mapping are some severely
eroded areas of soils that have a high concentration of
pebbles and cobbles and have very sparse vegetation.

This Lilah soil is poorly suited to cultivated crops
and is used mainly for pasture. It is subject to soil
blowing and a hazard of water erosion .and is very
droughty. The organic-matter content is low to very
low. Capability unit IVs-2.

Marshan Series

The Marshan series consists of deep, nearly level,
poorly drained soils on stream benches. These soils
formed in moderately fine-textured alluvium and the
underlying sand and gravel. The native vegetation was
prairie grasses. Slopes are 0 to 2 percent.

In a representative profile the surface layer is black
and very dark gray silty clay loam that is high in sand.
1t is about 16 inches thick. The subsoil extends to a
depth of 38 inches. The upper part is very dark gray,
friable silty clay loam that is high in sand; the middle
part is prominently mottled, dark-gray, friable silty
clay loam that is high in sand; and the lower part is
gray, very friable loam. The substratum is brown to
dark-brown, loose loamy sand to a depth of 48 inches
and mottled yellowish-brown and grayish-brown, loose
loamy sand below.

Marshan soils have moderate permeability to a depth
of about 33 inches and moderately rapid to rapid per-
meability below. Available water capacity is moderate.
The subsoil is very low in available phosphorus and
potassium. These soils generally are neutral to slightly
acid throughout.

Marshan soils are used mainly for cultivated crops,
hay, and pasture. The main limitation is wetness.

Representative profile of Marshan silty clay loam,
deep, 0 to 2 percent slopes, in a hayfield, 1,280 feet
south and 102 feet east of the northwest corner of sec.
31, T.89 N., R. 15 W, 108 feet south of the railroad:

Ap—0 to 7 inches, black (10YR 2/1) silty clay loam that
is high in sand; strong, coarse, subangular blocky
structure; friable; neutral; clear boundary.

Al12—7 to 12 inches, verﬁ dark gray (10YR 3/1) silty
clay loam that is high in sand; black (10YR 2/1)

coatings on peds; moderate, coarse, subangular
blocky structure; friable; neutral; clear boundary.
to 16 inches, very dark gray (10YR 3/1) silty
clay loam that is high in sand; weak, medium,
subangular blocky structure; friable; neutral;
gradual boundary.

B1—16 to 20 inches, very dark gray (10YR 3/1) silty
clay loam that is high in sand; few fine, distinct,
olive-gray (5Y 5/2) mottles; weak, medium, sub-
angular blocky structure; friable; neutral; clear
boundary.

B2g—20 to 33 inches, dark-gray (5Y 4/1) silty clay loam
that is high in sand; many fine, prominent,
yellowish-brown (10YR 5/6) mottles; weak, me-
dium, prismatic structure; friable; neutral;
abrupt boundary.

B3g—33 to 38 inches, gray (5Y 5/1) loam; many medium,
prominent, yellowish-brown (10YR 5/6) mottles;
weak, medium, subangular blocky structure; very
friable; neutral; abrupt boundary.

IIC1—38 to 48 inches, brown (10YR 4/3) loamy sand;
single grained; loose; neutral; abrupt boundary.

I1C2—48 to 60 inches, mottled yellowish-brown (10YR
5/4-5/6) and grayish-brown (2.5Y 5/2) loamy
sand; single grained; loose; neutral.

The thickness of the solum and the depth to coarse-
textured materials range from about 32 to 40 inches. The
Al horizon ranges from black (N 2/0 or 10YR 2/1)
in the upper part to very dark gray (10YR 3/1) in the
lower part. It is 12 to 24 inches thick and ranges from
neutral to slightly acid. The B2g horizon has hue of 5Y,
value of 4 or 5, and chroma of 1 or 2, and it has distinct,
prominent mottles. It ranges from silty clay loam that is
high in sand to loam or sandy clay loam, The B2g horizon
is 6 to 24 inches thick and ranges from neutral to slightly
acid. The IIC horizon has hue of 10YR to 5Y, value of 5 or
6, and chroma of 1 to 6. In places it has prominent
mottles that have hue of 7.5YR, The IIC horizon ranges
‘frq(rin loamy sand to gravelly sand and is neutral to slightly
acid,

Marshan soils are near Bremer, Clyde, Coland, and Colo
soils and formed in parent material similar to that of
Lawler soils. They are sandier than Bremer and Colo
soils and have a thinner dark-colored A horizon than
Colo soils. They have a coarser C horizon than Clyde and
Coland soils and have lower chroma in the upper part of
the B horizon than Lawler soils.

A3—12

152—Marshan silty clay loam, deep, O to 2 percent
slopes. This soil is on stream benches. Areas are 30
acres or less in size and are long, narrow, and ir-
regular in shape.

Included with this soil in mapping are a few small
areas of soils where the surface layer has lime, where
the surface layer is more than 25 percent organic mat-
ter, or that have a dense clayey subsoil. Also included
are a few areas of soils where depth to sand and gravel
is 24 inches; their available water capacity is lower
than that of this Marshan soil.

This Marshan soil is moderately well suited to corn,
soybeans, small grain, and hay if adequately drained.
It is subject to wetness because of a seasonal high
water table and occasional flooding. The organic-matter
content is high. Capability unit IIw-5.

Maxfield Series

The Maxfield series consists of deep, nearly level,
poorly drained soils on broad upland divides and at
heads of drainageways. These soils formed in loess and
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the underlying glacial till. The native vegetation was
prairie grasses. Slopes are 0 to 2 percent.

In a representative profile the surface layer is black
and very dark gray, friable silty clay loam about 22
inches thick. The subsoil extends to a depth of 56
inches. The upper part is mottled, olive-gray, friable
silty clay loam; the middle part is mottled, olive-gray,
friable sandy clay loam and heavy loam ; and the lower
part is mottled, strong-brown and gray, firm loam. The
substratum is mottled strong-brown and gray, firm,
calcareous, loam glacial till.

Maxfield soils have moderately slow permeability.
Available water capacity is high. Content of available
phosphorus and potassium is very low. The surface
layer generally is neutral.

Maxfield soils are used mainly for cultivated crops.
The main limitation is wetness because of a seasonal
high water table and slow runoff.

Representative profile of Maxfield silty clay loam,
0 to 2 percent slopes, in an oatfield, 150 feet south and
1,100 feet west of the northeast corner of SE14 sec.
1, T.89 N,,R. 17T W.:

Ap—0 to 10 inches, black (N 2/0) silty clay loam; mod-
erate, medium, subangular blocky structure; fri-
able; neutral; clear boundary.

A12—16 to 16 inches, black (10YR 2/1) silty clay loam;
few, fine, prominent, strong-brown (7.5YR 5/6)
mottles; strong, fine, subangular blocky structure
parting to strong, medium, granular; friable; neu-
tral; gradual boundary.

A3—16 to 22 inches, very dark gray (10YR 3/1) silty
clay loam; black (5Y 2/1) coatings on peds; com-
mon, fine, prominent, strong-brown (7.5YR 5/6)
mottles; strong, fine, subangular blocky structure
parting to strong, medium, granular; friable; neu-
tral; clear boundary.

B21g—22 to 380 inches, olive-gray (5Y 4/2) silty clay
loam; common, medium, prominent, strong-brown
(7.5YR 5/6) mottles and moderate, medium, dis-
tinct, olive (5Y 5/4) mottles; strong, fine, sub-
angular blocky structure; friable; few manganese
concretions; neutral; abrupt boundary.

11B22g—30 to 34 inches, olive-gray (5Y 4/2) sandy clay
loam; many, large, prominent, strong-brown (7.5YR
5/6) mottles; moderate, medium, subangular blocky
structure; friable; few to common manganese con-
cretions; neutral; clear boundary.

1IB23g—34 to 40 inches, mottled strong-brown (7.5YR
5/6) and olive-gray (5Y 5/2) heavy loam; mod-
erate, medium, subangular blocky structure; firm;
many manganese concretions; neutral; abrupt
boundary.

1IB24—40 to 44 inches, yellowish-brown (10YR 5/4) heavy
sandy loam; weak, medium to fine, subangular
blocky structure; very friable; few manganese
concretions; neutral; abrupt boundary.

IIB3—44 to 56 inches, mottled strong-brown (7.5YR 5/6)

and gray (5Y 6/1) heavy loam; weak, medium,

subangular blocky structure; firm; common manga-
nese concretions; mildly alkaline; clear boundary.

to 70 inches, mottled strong-brown (7.5YR 5/6)

and gray (5Y 6/1) loam; massive; firm; common

manganese and lime concretions; moderately alka-
line; slight effervescence.

The solum ranges from 35 to 56 inches in thickness.
Depth to glacial till ranges from 24 to 35 inches. The Al
horizon ranges from black (N 2/0 or 10YR 2/1) to very
dark gray (10YR 3/1) and has mottles in the lower part.
It is 16 to 24 inches thick. The Bg horizon ranges from
olive gray (5Y 4/2 or 5/2) to gray (5Y 5/1) and has
prominent mottles. It is 8 to 12 inches thick. The IIBg
horizon is olive gray (5Y 4/2 or 5/2) and has prominent
mottles. It ranges from loam to clay loam and sandy clay
loam and is 5 to 10 inches thick. The IIB and C horizons
are yellowish-brown (10YR 5/6 or 5/4) to brown (10YR

I1C—56

5/3) loam that has lenses of sandy loam and clay. These
horizons are mottled strong brown (7.5YR 5/6 or 5/8) and
gray (5Y 6/1).

Maxfield soils are near Dinsdale and Klinger soils and
formed in similar parent material. They are in the same
drainage class as Garwin soils. They have a grayer B
horizon than Dinsdale and Klinger soils and are shallower
to glacial till than Garwin soils.

382—Maxfield silty clay loam, 0 to 2 percent slopes.
This nearly level soil is on upland divides or at the
heads of upland drainageways. Areas generally are 10
to 30 acres in size and irregular in shape.

Included with this soil in mapping are a few areas of
soils that are high in lime and that benefit from special
applications of fertilizer. These soils are identified on
the soil map by a spot symbol. Also included are some
areas of soils that have a subsoil of dense clay glacial
tﬂ'll and are more difficult to drain than this Maxfield
soil.

This Maxfield soil is well suited to corn, soybeans,
small grain, and hay if adequately drained. It is wet
because of a high water table and slow surface runoff.
;I‘Ihe organic-matter content is high. Capability unit

w-1.

Muscatine Series

This series consists of deep, somewhat poorly drained
soils. These soils are nearly level on upland divides and
gently sloping on foot slopes of uplands. They formed
in loess. The native vegetation was prairie grasses.
Slopes are 0 to 5 percent.

In a representative profile the surface layer is black
light silty clay loam and very dark brown medium silty
clay loam about 16 inches thick. The subsoil extends to
a depth of 48 inches. The upper part is very dark
grayish-brown, friable medium silty clay loam, and
the lower part is dark grayish-brown, friable medium
silty clay loam. The substratum is olive-gray, friable,
calcareous silt loam that has strong-brown mottles.

Muscatine soils have moderate permeability. Avail-
able water capacity is high. The subsoil is low in avail-
able phosphorus and very low in available potassium.
The surface layer generally is acid where it has not
been limed within the past 5 years.

Muscatine soils are used mainly for cultivated crops
and hay. They have in places a slight wetness limita-
tion in wet years, particularly in areas on foot slopes.

Representative profile of Muscatine silty clay loam,
0 to 2 percent slopes, in a cultivated field, 33 feet west
and 190 feet south of the northeast corner of SW1j,
sec. 29, T. 87 N., R. 17T W.:

Ap—0 to 7 inches, black (10YR 2/1) light silty clay loam;
moderate, fine and medium, granular structure;
friable; strongly acid; abrupt, smooth boundary.

A12—7 to 12 inches, black (10YR 2/1) light to medium
silty clay loam; moderate, fine and medium, granu-
lar structure; friable; strongly acid; gradual,
smooth boundary.

A13—12 to 16 inches, very dark brown (10YR 2/2) medium

silty elay loam; moderate, fine and medium, granu-

lar structure; friable; strongly acid; gradual,
smooth boundary.

to 20 inches, very dark grayish-brown (10YR

3/2) medium silty clay loam; moderate, fine and

very fine, subangular blocky structure; friable;

few very dark brown to black organic coats on
peds; strongly acid; gradual, smooth boundary.

B21t—20 to 26 inches, dark grayish-brown (10YR 4/2)

B1—-16
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medium silty clay loam; weak, medium, prismatic
structure parting to moderate, fine and medium,
subangular blocky; friable; discontinuous thin clay
films; very dark grayish-brown organic coats on
peds; medium acid; gradual, smooth boundary.
B22t—26 to 32 inches, dark grayish-brown (10YR 4/2)
medium silty clay loam; weak, medium, prismatic
structure parting to moderate, fine and medium,
subangular blocky; friable; discontinuous thin
clay films; medium acid; gradual, smooth bound-

ary.

B31t—32 to 42 inches, dark grayish-brown (10YR-2.5Y
4/2) medium silty clay loam; few, fine, strong-
brown (7.5YR 5/6) mottles; weak, medium,
prismatic structure parting to weak, medium, sub-
angular blocky; friable; slightly acid; gradual,
smooth boundary. .

B32—42 to 48 inches, grayish-brown (2.5Y 5/2) to light
olive-brown (2.5Y 5/4) heavy silt loam; few,
fine, yellowish-red (YR 4/6) mottles and com-
mon, fine, strong-brown (7.5YR 5/6) mottles; very
weak, medium, prismatic structure; friable; many,
fine, soft, dark-colored oxides; neutral; gradual,
smooth boundary.

C—48 to 64 inches, olive-gray (5Y 5/2) to light olive-gray
(5Y 6/2) silt loam; many, fine, strong-brown
(7.5YR 5/6) mottles; some vertical cleavage; fri-
able; krotovina at a depth of 60 to 65 inches;
mildly alkaline.

The solum ranges from 40 to 60 inches in thickness. The
A horizon is black (10YR 2/1) or very dark brown (10YR
2/2) medium silty clay loam or silt loam 14 to 20 inches
thick and is medium acid to strongly acid. The B horizon is
dark grayish brown (10YR or 2.5Y 4/2) in the upper part
and has value of 5 or 6 and chroma of 2 to 4 in the lower
part. The B horizon is medium silty clay loam in the upper
part and heavy silt loam in the lower part. It is 30 to 40
inches thick and is medium acid to strongly acid in the
upper part and medium acid to neutral in the lower part.
The C horizon has dominant hue of 2.5Y or 5Y, value of
5 or 6, and chroma of 2, and its mottles have hue of 10YR,
75YR, or 5YR and high value and chroma. The C horizon
is silt loam or light silty clay loam.

Muscatine soils are near Sawmill soils and formed in
parent material similar to that of Tama and Garwin soils.
They are in the same drainage class as Klinger soils.
Muscatine soils have a grayer B horizon than the well-
drained Tama soils and a browner B horizon than the
poorly drained Garwin and Sawmill soils. They are deeper
to glacial till than Klinger soils.

119—Musecatine silty clay loam, O to 2 percent slopes.
This nearly level soil is on broad, slightly convex up-
land divides. Areas are more than 30 acres in size and
irregular in shape.

This soil has the profile described as representative
of the series. Included in mapping are a few small areas
of soils that are more poorly drained than this Musca-
tine soil and that benefit from artificial drainage. These
areas are identified on the soil map by a special symbol.

This Muscatine soil is well suited to corn, soybeans,
and alfalfa. It has a seasonal high water table that
delays field operations in some wet years. The organic-
matter content is high. Capability unit I-1.

119B—Muscatine silty clay loam, 2 to 5 percent
slopes. This gently sloping soil is on slightly concave
upland foot slopes. It is below Tama soils and above
Sawmill and Garwin silty clay loams. Areas are 10 to
30 acres in size and irregular in shape.

This soil has a profile similar to the one described as
representative of the series, but the surface layer is
thicker.

This Muscatine soil is well suited to corn, soybeans,
and alfalfa. It is subject to seepage and runoff from
soils above, and it requires drainage for optimum pro-

duction in wet years. The organic-matter content is
high. Capability unit Ile-5.

T119—Muscatine silty clay loam, benches, 0 to 2
percent slopes. This nearly level soil is on loess-covered
stream benches. Areas generally are 10 fo 30 acres in
size and oblong in shape.

This soil has a profile similar to the one described as
representative of the series, but in places it contains
some very fine and fine sand. It commonly is underlain
by sand and gravel below a depth of about 75 inches
and has very rapid permeability. Included in mapping
are a few small areas of soils that are sandier through-
out and have lower available water capacity than this
Muscatine soil.

This Muscatine soil is well suited to corn, soybeans,
small grain, and alfalfa. It has a seasonal high water
table that delays field operations in some wet years.
’II‘he organic-matter content is high. Capability unit

-1.

Nevin Series

The Nevin series consists of deep, nearly level, some-
what poorly drained soils on bottom lands along major
streams., These soils formed in alluvium, mainly from
a loess source. The native vegetation was prairie
grasses. Slopes are 0 to 2 percent.

In a representative profile the surface layer is black
and very dark grayish-brown light silty clay loam
about 23 inches thick. The subsoil extends to a depth
of 47 inches. The upper part is dark grayish-brown,
friable silty clay loam; the middle part is grayish-
brown, friable silty clay loam; and the lower part is
mottled, grayish-brown, friable silty clay loam. The
substratum is mottled, light brownish-gray, friable
clay loam and loam that has lenses of sand.

Nevin soils have moderately slow permeability.
Available water capacity is high. The subsoil is me-
dium in available phosphorus and high in available
potassium. The surface layer generally is acid where
it has not been limed within the past 5 years.

Nevin soils are used mainly for cultivated crops.
Farming operations are delayed in places because of
wetness in years of above normal rainfall.

Representative profile of Nevin silty clay loam, 0 to
2 percent slopes, in a soybean field, 1,250 feet south
and 1,320 feet east of the northwest corner of sec. 13,
T. 87 N., R. 156 W., 70 feet north of T intersection.

Ap—0 to 7 inches, black (10YR 2/1) light silty clay loam;
moderate, fine, subangular blocky structure; fri-
able; slightly acid; clear boundary.

A12—T to 13 inches, black (10YR 2/1) light silty clay
loam; moderate, fine, subangular blocky structure;
friable; slightly acid; clear boundary.

A13—13 to 17 inches, very dark brown (10YR 2/2) light
silty clay loam; black (10YR 2/1) coatings on
peds; moderate, fine, subangular blocky structure;
friable; medium acid; clear boundary.

A3—17 to 23 inches, very dark grayish-brown (10YR 3/2)
light silty clay loam; very dark gray (10YR 3/1)
coatings on peds; moderate, fine, subangular
blocky structure; friable; few light-gray sand and
silt grains on faces of peds; medium acid; clear
boundary.

B21—23 to 30 inches, dark grayish-brown (10YR 4/2)
silty clay loam; very dark grayish-brown (10YR
3/2) coatings on peds; moderate, fine, subangular
blocky structure; friable; medium acid; gradual
boundary.
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B22t—30 to 34 inches, grayish-brown (10YR 5/2) silty
clay loam; dark grayish-brown (10YR 4/2) coat-
ings on peds; moderate, fine, subangular blocky
structure; friable; few thin clay films on faces of
peds and in pores; few manganese concretions;
medium acid; clear boundary.

B23t—34 to 40 inches, grayish-brown (2.5Y 5/2) silty clay
loam; common, fine, prominent, strong-brown
(7.5YR 5/6) mottles; moderate, medium, prismatic
structure; friable; few thin clay films on faces
of peds and common, moderately thick clay films
in pores; few manganese concretions; medium
acid; gradual boundary.

B3t—40 to 47 inches, grayish-brown (2.5Y 5/2) silty clay
loam; many, fine, prominent, strong-brown (7.5YR
5/6) mottles; moderate, medium, subangular blocky
structure; friable; few thin clay films in pores;
few manganese concretions; medium acid; abrupt
boundary.

C1—A47 to 50 inches, light brownish-gray (2.5Y 6/2) light
clay loam; many, fine, prominent, strong-brown
(7.5YR 5/6) mottles; massive; friable; few man-
ganese concretions; medium acid; abrupt bound-

ary.

C2—50 to 60 inches, light brownish-gray (2.5Y 6/2) loam,
with sand lenses; many, fine, prominent, strong-
brown (7.5YR 5/6) mottles; massive; friable; few
manganese concretions; medium acid.

The solum ranges from 40 to 48 inches in thickness. The
A horizon is black (10YR 2/1) or very dark brown (10YR
2/2) silt loam to light silty clay loam. It is 18 to 24 inches
thick and is medium acid to slightly acid. The B horizon has
dominant hue of 10YR or 2.5Y, value of 4 to 6, and chroma
of 1 or 2. It is 18 to 88 inches thick and is medium acid to
slightly acid. The C horizon generally has hue of 2.5Y or
5Y, value of 5 or 6, and chroma of 2 and has prominent
mottles. It ranges from silty clay loam to silt loam and has
lenses of loamy sand and sand below a depth of 50 inches.
It is medium acid.

Nevin soils are near Lawler soils and formed in parent
material similar to that of Bremer, Ely, Lawson, Sawmill,
and Wiota soils. They have a thinner A horizon than the
somewhat poorly drained Ely and Lawson soils and the
poorly drained Sawmill soils. They have less clay and are
better drained than Bremer soils. They are more silty and
are deeper to stratified loamy material than Lawler soils.
They have a thicker and darker colored A horizon and a
grayer B horizon than the moderately well drained Wiota
soils.

88—Nevin silty clay loam, O to 2 percent slopes. This
nearly level soil is on second bottoms and alluvial fans.
Areas generally are less than 10 acres in size and ir-
regular in shape.

Included with this soil in mapping are a few areas
of soils that are wetter than this Nevin soil and benefit
from artificial drainage. These soils are identified on
the soil map by a spot symbol. Also included are a few
areas of soils that have a slowly permeable subsoil and
are wet and difficult to drain.

This Nevin soil is very well suited to corn, soybeans,
small grain, and alfalfa. It is subject to wetness that
delays farm operations in some years. The organic-
matter content is high. Capability unit I-1.

Ostrander Series

The Ostrander series consists of deep, gently sloping
to moderately sloping, well-drained soils on convex nose
slopes and side slopes of uplands, downslope from Ken-
yon and Readlyn soils. These soils formed in loamy
material and the underlying friable glacial till. The
native vegetation was prairie grasses. Slopes are 2 to
9 percent.

In a representative profile the surface layer is very
dark brown and very dark grayish-brown, friable loam
about 14 inches thick. The subsoil extends to a depth
of 44 inches. The upper part is brown to dark-brown,
friable loam ; the middle part is dark yellowish-brown,
very friable sandy loam; and the lower part is
yellowish-brown, friable loam. The substratum is
yellowish-brown, firm loam.

Ostrander soils have moderate permeability to a
depth of about 20 inches, moderately rapid permeabil-
ity between depths of 20 and 36 inches, and mod-
erately slow permeability below a depth of 36 inches.
Available water capacity is high. Content of available
phosphorus and potassium is very low. The surface
layer generally is acid where it has not been limed
within the past 5 years.

Ostrander soils are used mainly for cultivated crops.
The main hazard is erosion. The soils are droughty at
times in years of below normal rainfall.

Representative profile of Ostrander loam, 2 to 5 per-
cent slopes, in a hayfield, 246 feet west and 100 feet
south of the northeast corner of SE1} of sec. 9, T. 89
N, R. 15 W.:

Ap—0 to 7 inches, very dark brown (10YR 2/2) loam;
black (10YR 2/1) coatings on peds; moderate,
medium, granular structure; friable; slightly acid;
clear boundary.

A12—7 to 10 inches, very dark brown (10YR 2/2) loam;
moderate, medium, granular structure; friable;
slightly acid; clear boundary.

A13-—10 to 14 inches, very dark grayish-brown (10YR 3/2)
loam; very dark brown (10YR 2/2) coatings on
peds; moderate, medium, subangular blocky struec-
ture; friable; slightly acid; gradual boundary.

B1—14 to 20 inches, brown to dark-brown (10YR 4/3)
loam; very dark grayish-brown (10YR 3/2) coat-

ings on peds; moderate, medium, subangular
blocky structure; friable; slightly acid; clear
boundary.

IIB21—-20 to 29 inches, dark yellowish-brown (10YR 4/4)
heavy sandy loam; dark-brown (10YR 4/3) coat-
ings on peds; weak, medium, subangular blocky
structure; very friable; 2 to 5 percent 2-millimeter
pebbles; medium acid; clear boundary.

IIB22-—29 to 36 inches, dark yellowish-brown (10YR 4/4)
sandy loam; dark-brown (10YR 4/3) coatings on
peds; weak, medium, subangular blocky structure;
2 to b percent 2-millimeter pebbles; very friable;
medium acid; abrupt boundary.

IIB23—36 to 44 inches, yellowish-brown (10YR 5/4) light
loam; moderate to medium, subangular blocky
structure; friable; neutral; abrupt boundary.

IIIC—44 to 60 inches, yellowish-brown (10YR 5/4) loam;
few, medium, distinet, strong-brown (7.5YR 5/6)
and light brownish-gray (2.5Y 6/2) mottles; weak,
medium, subangular blocky structure; firm; mod-
erately alkaline.

The solum ranges from 44 to 65 inches in thickness. The
Al horizon ranges from black (10YR 2/t or N 2/0) to
very dark brown (10YR 2/2). It is loam to light silty clay
loam that is high in sand. It is 10 to 20 inches thick and is
slightly acid to medium acid. The Bl horizon is brown or
dark-brown (10YR 4/3 to 3/3) loam to light clay loam
that is 4 to 6 inches thick and is slightly acid to medium
acid. The IIB horizon has hue of 10YR, value of 4 or 5,
and chroma of 4 to 8. It is sandy loam to light clay loam
that is 15 to 30 inches thick and is slightly acid to strongly
acid. The IIIC horizon ranges from loam to clay loam and
sandy clay loam and is neutral to moderately alkaline.

Ostrander soils are near Clyde, Floyd, Kenyon, and
Readlyn soils. They have a browner B horizon than the
more poorly drained Clyde, Floyd, and Readlyn soils. They
have a more friable B horizon that has fewer mottles than
the B horizon of Kenyon soils.
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394B—O0strander loam, 2 to 5 percent slopes. This
gently sloping soil is on convex upland nose slopes and
side slopes. Areas generally are 10 to 20 acres in size
and irregular in shape.

This soil has the profile described as representative
of the series. Included in mapping are a few areas of
severely eroded soils that have lower organic-matter
content and fertility than this Ostrander soil. Also
included are some areas of soils that have a sandy sub-
soil 20 to 25 inches thick. Available water capacity is
moderate to low in these included soils.

This Ostrander soil is well suited to corn, soybeans,
small grain, and hay. It is subject to a slight hazard of
erosion when cultivated. This soil is droughty in some
years of Dbelow-normal rainfall. The organic-matter
content is moderate to high. Capability unit Ile-2.

394C~-Ostrander loam, 5 to 9 percent slopes. This
moderately sloping soil is on convex upland mnose
slopes and side slopes. Areas generally are 5 to 20 acres
in size and irregular in shape.

This soil has a profile similar to the one described as
representative of the series, but the surface layer is
thinner and is very dark grayish brown in color. In-
cluded in mapping are a few areas of eroded soils that
have lower organic-matter content and fertility than
this Ostrander soil. Also included are some areas of soils
that have a sandy subsoil 20 to 25 inches thick. Avail-
ab_lle water capacity is moderate to low in these included
soils.

This Ostrander soil is moderately well suited to corn,
soybeans, small grain, and hay. It is subject to a slight
to moderate hazard of erosion when cultivated. This
soil is droughty in years of low rainfall. The organic-
matter content is moderate to- high. Capability unit
IIIe-3.

394C2—Ostrander loam, 5 to 9 percent slopes, mod-
erately eroded. This moderately sloping soil is on con-
vex upland nose slopes and side slopes. Areas generally
are b to 20 acres in size and irregular in shape.

This soil has a profile similar to the one described
as representative of the series, but it is moderately
eroded and the surface layer is thinner and is dark
brown in color. Included in mapping are a few areas of
soils that have a dense clay subsoil and are very slowly
permeable and somewhat poorly drained. These soils
are identified on the soil map by a spot symbol. Also
included are some areas of severely eroded soils that
are low in organic-matter content and fertility and
some areas of soils that have a sandy subsoil 20 to 25
inches thick and are moderate to low in available water
capacity.

This Ostrander soil is suited to corn, soybeans, small
grain, and hay if properly managed. It is subject to a
moderate hazard of erosion when cultivated. This soil
is droughty in years of low rainfall. The organic-matter
content is moderately low. Capability unit 1ITe-3.

Palms Series

The Palms series consists of nearly level, very poorly
drained organic soils that are 16 to 48 inches thick
over mineral soil material. These soils are in upland
drainageways, on sidehill seeps, and on stream
benches. They formed in organic material over alluvial
sediment or glacial till. The native vegetation was

grasses, sedges, and other water-tolerant plants.
Slopes are 1 to 3 percent.

In a representative profile the organic surface layer
is black and very dark brown muck about 18 inches
thick. The underlying mineral material extends to a
depth of 63 inches. The upper part is 4 inches of very
dark gray, friable silty clay loam; the middle part is
14 inches of olive-gray, friable light silty clay loam
and heavy silt loam; and the lower part is 27 inches of
greenish-gray and dark greenish-gray, friable heavy
silt loam.

Palms soils have moderately rapid to rapid perme-
ability in the organic material and moderately slow to
moderate permeability in the underlying mineral soil
material. Available water capacity is very high. Con-
tent of available phosphorus and potassium is very low.
;I"he surface layer is slightly acid to moderately alka-
ine.

Palms soils are used mainly for cultivated crops
where they are adequately drained. The main limita-
tion is wetness.

Representative profile of Palms muck, 1 to 3 percent
slopes, in a pasture, 1,290 feet west and 1,200 feet
Iﬁortéx Olf the southeast corner of NW14, of sec. 19, T. 88

., R.I8W.:

Oal—0 to 7 inches, black (10YR 2/1, broken face and
pressed) and very dark gray (10YR 3/1, rubbed)
muck sapric material; less than 10 percent un-
disturbed fiber content; 60 percent mineral con-
tent; common fine to very fine roots and many
micro roots; very friable; moderately alkaline;
clear boundary.

0a2—7 to 13 inches, very dark brown (10YR 2/2, broken
face and pressed) and very dark grayish-brown
(10YR 38/2, rubbed) muck sapric material; less
than 10 percent undisturbed fiber content; 60 per-
cent mineral content; common fine and micro
roots; very friable; moderately alkaline; abrupt
boundary.

0a8—13 to 18 inches, black (N 2/0 broken face) and black
(10YR 2/1 rubbed and pressed) muck sapric ma-
terial; less than 10 percent undisturbed fiber con-
tent; 65 percent mineral content; many very fine
to micro roots; friable; neutral; clear boundary.

ITA1b—18 to 22 inches, very dark gray (5Y 3/1) silty
clay loam; common, medium, prominent, yellowish-
brown (10YR 5/6) mottles; strong, medium, sub-
angular Dblocky structure; friable; neutral;
abrupt boundary. ’

IIB21g—22 to 27 inches, olive-gray (5Y 4/2) light silty
clay loam; many, medium, prominent, yellowish-
brown (10YR 5/6) mottles; strong, medium, sub-
angular blocky structure; friable; neutral; abrupt
boundary.

I1IB22g—27 to 36 inches, gray (5Y 5/1) heavy silt loam;
strong, medium, subangular blocky structure; fri-
able; neutral; abrupt boundary.

TIC1g—36 to 55 inches, greenish-gray (5BG 5/1) heavy
silt loam; massive; friable; moderately alkaline;
gradual boundary.

IIC2g—55 to 63 inches, dark greenish-gray (5BG 4/1)
}lle?'vy silt loam; massive; friable; moderately al-
aline.

The organic material generally ranges from 16 to 40
inches in thickness, but in places it is as thick as 48 inches.
It is black (10YR 2/1 or N 2/0) to dark brown (10YR 3/3).
The underlying material ranges from black (10YR 2/1)
to olive gray and light olive gray (5Y 6/2 to 5/2). This
material is variable in texture but is typically silty clay
loam, loam, or silt loam. It has sand strata in places. It is
typically neutral but ranges from slightly acid to moder-
ately alkaline.

Palms soils are near Clyde, Colo, Marshan, and Sawmill
soils. They have an Oa horizon of decomposed organic
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material more than 16 inches thick that is not present in
Clyde, Colo, Marshan, or Sawmill soils. They are more
poorly drained than any of these soils.

221—Palms muck, 1 to 3 percent slopes. This soil
generally occurs on seepy, wet upland foot slopes, in
broad upland drainageways, and on stream benches.
It is near Clyde and Sawmill soils in upland drainage-
ways, Marshan and Colo soils along streams, and Dick-
inson, Saude variant, or Ostrander soils on sidehill
seeps.

Included with this soil in mapping are a few areas of
soils that have been drained and that have a thinner
organic surface layer than this Palms soil.

This Palms soil is moderately suited to cultivated
row crops if drained. If not, it generally is used for
permanent pasture or is left idle. The water table is at
or near the surface during much of the year. Out-
lets for drainage are difficult to obtain in some areas.
Considerable settling takes place when this goil is
drained. The organic-matter content is very high. Ca-
pability unit I1Iw-1.

Port Byron Series

The Port Byron series consists of deep, gently roll-
ing to hilly, well-drained soils on ridges and side slopes
high on the landscape. These soils formed in loess. The
native vegetation was prairie grasses. Slopes are 5 to
18 percent,

In a representative profile the surface layer is very
dark brown and very dark grayish-brown silt loam
about 12 inches thick. The subsoil extends to a depth of
41 inches. The upper part is brown to dark-brown,
friable silt loam; the middle part is dark yellowish-
brown, friable silt loam; and the lower part is
vellowish-brown, friable silt loam. The substratum is
mottled, yellowish-brown and dark yellowish-brown,
friable silt loam.

Port Byron soils have moderate permeability. Avail-
able water capacity is high. Content of available phos-
phorus is medium, and content of available potassium
is very low. The surface layer generally is acid where
it has not been limed within the past 5 years.

Port Byron soils are used mainly for cultivated crops
and pasture. The main hazard is erosion.

Representative profile of Port Byron silt loam, 5 to
9 percent slopes, moderately eroded, in an uneroded
area in pasture, 100 feet north and 200 feet west of the
southeast corner of SW14NELl] sec. 12, T. 89 N.,, R.
18 W.:

Al11—0 to 7 inches, very dark brown (10YR 2/2) silt loam;
black (10YR 2/1) coatings on peds; strong, me-
dium, granular structure; friable; medium acid;
clear boundary.

A12—7 to 12 inches, very dark grayish-brown (10YR 3/2)
silt loam; very dark brown (10YR 2/2) coatings
on peds; strong, medium, granular structure;
friable; slightly acid; clear boundary.

B1—12 to 18 inches, brown (10YR 4/3) silt loam; very
dark grayish-brown (10YR 3/2) coatings on peds;
moderate, medium, granular structure; friable;
slightly acid; gradual boundary.

B2—18 to 28 inches, dark yellowish-brown (10YR 4/4)
silt loam; brown to dark-brown (10YR 4/3)
coatings on peds; moderate, medium, subangular
blocky structure; friable; slightly acid; gradual
boundary.

B3—28 to 41 inches, yellowish-brown (10YR 5/6) silt
loam; brown to dark-brown (10YR 4/3) coatings
on peds; few, fine, distinct, strong-brown (7.5YR
5/8) mottles; moderate, coarse, subangular blocky
structure; friable; slightly acid; clear boundary.
to 48 inches, yellowish-brown (10YR 5/4) silt
loam; dark yellowish-brown (10YR 4/4) coatings
on peds; few, fine, distinet, strong-brown (7.5YR
5/8) mottles; weak, medium, subangular blocky
structure; friable; light-gray very fine sand grains
on faces of peds; medium acid; abrupt boundary.
to 51 inches, mottled reddish-brown (5YR 5/4)
and yellowish-brown (10YR 5/6) silt loam; weak,
medium, subangular blocky structure; friable;
slightly acid; abrupt boundary.
C3—51 to 63 inches, dark yellowish-brown (10YR 4/4) silt
loam; many, large, prominent, strong-brown (7.5YR
5/6) mottles; weak, medium, subangular blocky
structure; friable; neutral.

Cl—41

C2—48

The solum ranges from 36 to 60 inches in thickness. The
Al horizon is very dark brown (10YR 2/2) or very dark
grayish brown (10YR 3/2). It is 10 to 14 inches thick and
1s medium acid to slightly acid. The B horizon ranges from
brown (10YR 4/3) to dark yellowish brown (10YR 4/4)
and yellowish brown (10YR 5/4). It is 26 to 46 inches
thick and ranges from medium acid to neutral, The C
horizon ranges from dark yellowish brown (10YR 4/4) to
yellowish brown (10YR 5/4 to 5/8) and rveddish brown
(5YR 4/4) and has mottles. It ranges from slightly acid to
moderately alkaline.

Port Byron silt loam, 9 to 18 percent slopes, severely
eroded, has a thinner, darker colored A horizon than is de-
fined as within the range for the series. This difference,
however, does not affect the use and behavior of the soil.

Port Byron soils formed in parent material similar to
that of Tama soils. They. have less clay in the B horizon
than Tama soils.

620C2—Port Byron silt loam, 5 to 9 percent slopes,
moderately eroded. This moderately sloping soil is on
ridgetops on gently rolling to hilly uplands. Areas are
10 to 40 acres in size and irregular in shape.

A profile of this soil in an uneroded area has
the profile described as representative of the series.
Included in mapping are a few small areas of soils
that are severely eroded or are high in sand and benefit
from additional fertilizer. These soils are identified on
the soil map by a spot symbol. Also included are a few
areas of noneroded soils on ridgetops.

This Port Byron soil is moderately well suited to
cultivated crops if properly managed. It is subject to
soil blowing and has a moderate hazard of erosion when
cultivated. The subsoil responds very well to fertilizer.
The organic-matter content is moderate. Capability
unit I1Te-1.

620E3—Port Byron silt loam, 9 to 18 percent slopes,
severely eroded. This moderately steep soil is on side
slopes on hilly uplands. Areas generally are 10 to 30
acres in size and irregular in shape.

This soil has a profile similar to the one described as
representative of the series, but the surface layer is
severely eroded, and the present surface layer generally
is brown. Included in mapping are a few areas of soils
where the surface layer has lime. These soils require
more phosphate than this Port Byron soil but do not
require lime.

This Port Byron soil is better suited to pasture than
to cultivated crops. It is subject to soil blowing and a
severe hazard of erosion if cultivated or if the pasture
is overgrazed. The organic-matter content is moder-
ately low. Capability unit VIe-1.
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Readlyn Series

The Readlyn series consists of deep, nearly level,
somewhat poorly drained soils on upland divides. These
soils formed in loamy material and the underlying
glacial till. The native vegetation was prairie grasses.
Slopes are 0 to 2 percent.

In a representative profile the surface layer is black
and very dark grayish-brown loam about 23 inches
thick. The subsoil extends to a depth of 45 inches. The
upper part is mottled, grayish-brown, firm heavy loam.
The substratum is mottled strong-brown and olive-
gray, firm, loamy, calcareous till.

Readlyn soils have moderately slow permeability.
Available water capacity is high. The subsoil is very
low in available phosphorus and potassium. The surface
layer generally is acid where it has not been limed
within the past 5 years.

Readlyn soils are used mainly for cultivated crops
and hay. Farming operations are delayed in places be-
cause of wetness in some years.

Representative profile of Readlyn loam, 0 to 2 per-
cent slopes, in a cultivated field, 75 feet west and 75
feet south of the northeast corner of SE1j sec. 24, T.
89N, R. 156 W.:

Ap—0 to 9 inches, black (10YR 2/1) heavy loam; moder-
ate, medium, subangular blocky structure; friable;
medium acid; clear boundary.

A12—9 to 16 inches, very dark gray (10YR 3/1) heavy
loam; black (10YR 2/1) coatings on peds; mod-
erate, medium, subangular blocky structure; fri-
able; medium acid; clear boundary.

A3—16 to 23 inches, very dark grayish-brown (10YR 3/2)
heavy loam; black (10YR 2/1) coatings on peds;
strong, medium, subangular blocky structure; fri-
able; medium acid; clear boundary.

1IB2—23 to 381 inches, dark grayish-brown (2.5Y 4/2)
heavy loam; common, fine, prominent, strong-
brown (7.5YR 5/6) mottles; moderate, medium,
subangular blocky structure; friable; medium acid;
clear boundary.

IIB3—31 to 45 inches, grayish-brown (2.5Y 5/2) heavy
loam; dark grayish-brown (2.5Y 4/2) coatings on
peds; many, medium, prominent, strong-brown
(7.5YR 5/6) mottles; moderate, medium, prismatic
structure; firm; few, soft, black oxides; slightly
acid; abrupt boundary.

IIC—45 to 60 inches, mottled strong-brown (7.5YR 5/6)
and olive-gray (5Y 5/2) loam; massive; firm;
few, soft, black oxides; moderately alkaline;
slightly effervescent.

The solum ranges from 42 to 60 inches in thickness. The
A horizon is black (10YR 2/1) to very dark grayish-
brown (10YR 3/2) hght silty clay loam or loam. It is
14 to 24 inches thick and is slightly acid to medium acid.
The IIB horizon has hue of 10YR to 2.5Y, value of 4 to
5, and chroma of 2 to 8. It ranges from heavy loam to light
clay loam 26 to 44 inches thick and is medium acid to
strongly acid. The IIC horizon has mottles that have hue of
7.5Y to 5Y, value of 5 or 6, and chroma of 2 to 8. It ranges
from loam to light clay loam or sandy clay loam and is
neutral to moderately alkaline.

Readlyn soils are near Clyde and Floyd soils and formed
in parent material similar to that of Kenyon soils. They
have a browner B horizon than Clyde soils. They have a
firmer B2 horizon than Floyd soils and are shallow to
glacial till. They have lower chroma in the upper part of
the Bdhorizon than Kenyon soils and are more poorly
drained.

399—Readlyn loam, 0 to 2 percent slopes. This
nearly level soil is on upland divides. Areas generally
are 10 to 80 acres in size and irregular in shape.

Included with this soil in mapping are a few small
areas of soils that have concave slopes and are poorly
drained.

The Readlyn soil is well suited to corn, soybeans,
small grain, and alfalfa. It has slow runoff, and wet-
ness delays farming operations in some years. The
organic-matter content is high. Capability unit I-1.

Saude Series

The Saude series consists of nearly level to mod-
erately sloping, well-drained soils that are moderately
deep to sand and gravel. These soils are on stream
terraces and escarpments along major streams. They
formed in loamy alluvial material and the underlying
sand and gravel. The native vegetation was prairie
grasses. Slopes are 0 to 9 percent.

In a representative profile the surface layer is very
dark brown, very dark grayish-brown, and dark-brown
loam about 21 inches thick. The subsoil extends to a
depth of 37 inches. The upper part is brown to dark-
brown, very friable light loam, and the lower part is
dark yellowish-brown, loose gravelly loamy sand. The
substratum is stratified very dark yellowish-brown,
yellowish-brown, and light yellowish-brown, loose grav-
elly loamy sand and fine to very coarse sand.

Saude soils have moderate to moderately rapid per-
meability to a depth of about 30 inches and rapid to
very rapid permeability below. Available water capac-
ity is moderate to low. Content of available phosphorus
is low, and content of available potassium is very low.
The surface layer generally is acid where it has not
been limed within the past 5 years.

Saude soils are used mainly for cultivated crops. The
main limitation is low available water capacity. The
gently sloping to moderately sloping soils are subject
to a slight to moderate hazard of erosion.

Representative profile of Saude loam, 0 to 2 percent
slopes, in a hayfield, 1,100 feet north and 55 feet east
og ‘{i}e southwest corner of SE1/4 sec. 6, T. 88 N., R.
1 .2

Ap—0 to 8 inches, very dark brown (10YR 2/2) loam;
black (10YR 2/1) coatings on peds; weak, me-
dium, subangular blocky structure; friable; me-
dium acid; clear boundary.

A12—8 to 16 inches, very dark grayish-brown (10YR 3/2)
loam; very dark brown (10YR 2/2) coatings on
peds; moderate, medium to fine, granular struc-
ture; friable; medium acid; clear boundary.

A3—16 to 21 inches, dark-brown (10YR 38/3) loam; very
dark grayish-brown (10YR 3/2) coatings on peds;
moderate, medium, subangular blocky structure
parting to strong, medium, granular; very friable;
medium acid; clear boundary.

B2-—-21 to 30 inches, brown to dark-brown (10YR 4/3)
light loam; moderate, medium, subangular blocky
structure; very friable; medium acid; abrupt
boundary.

IIB3—30 to 37 inches, dark yellowish-brown (10YR 4/4)
gravelly loamy sand; weak. medium, subangular
blocky structure parting to . ngle grained; loose;
slightly acid; abrupt bounday.

IIC1—37 to 50 inches, dark yellowish-brown (10YR 4/4)
gravelly coarse sand to medium loamy sand; single
grained; loose; neutral; abrupt boundary.

IIC2—50 to 60 inches, mottled yellowish-brown (10YR
5/4) and light yellowish-brown (10YR 6/4) me-
dxur? tlo very coarse sand; single grained; loose;
neutral.

The solum ranges from 20 to 45 inches in thickness:
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Depth to sand and gravel ranges from 20 to 36 inches.
The A1l horizon ranges from black (10YR 2/1) to very
dark brown (10YR 2/2) and very dark grayish brown
(10YR 3/2). It is 11 to 16 inches thick and is medium
acid to neutral. The B2 horizon ranges from brown or dark
brown (10YR 4/3 or 7.5YR 4/4) to dark yellowish brown
(10YR 4/4) and from light loam to sandy loam. It is 7 to
12 inches thick and slightly acid to strongly acid. The IIB
horizon ranges from gravelly sandy loam to loamy sand.
The C horizon ranges from dark yellowish brown (10YR
4/4) to light yellowish brown (10YR 6/4) and is gravelly
loamy sand or fine sand to very coarse sand.

Saude soils are near Lawler, Marshan, Waukee, and
Wiota soils and formed in parent material similar to that
of Lawler, Marshan, and Waukee soils. They are shal-
lower to sand and gravel and contain more sand in the A
horizon than Wiota soils. They have a browner B horizon
than Lawler and Marshan soils and are shallower to sand
and gravel than Waukee soils.

177—Saude loam, O to 2 percent slopes. This nearly
level soil is on terraces along major streams. Areas
generally are 5 to 20 acres in size and irregular in
shape, but some are more than 40 acres.

This soil has the profile described as representative
of the series. Included in mapping are a few areas of
soils where the surface layer is sandy and available
water capacity is very low.

This Saude soil is well suited to corn, soybeans,
small grain, and pasture. It is droughty in years when
rainfall is average or below-normal or is untimely. The
organic-matter content is high. Capability unit Ils-1.

177B—Saude loam, 2 to 5 percent slopes. This gently
sloping soil is on terraces along major streams. Areas
are 5 to 20 acres in size and irregular in shape.

This soil has a profile similar to the one described as

representative of the series, but the surface layer is
thinner. Included in mapping are a few areas of soils
where the surface layer is sandy or gravelly. Organic-
matter content, fertility, and available water capacity
are lower in these soils than in this Saude soil.

This Saude soil is well suited to corn, soybeans, small
grain, and pasture. 1t is droughty in years when rain-
fall is average or below normal or is untimely. It is
subject to a slight hazard of erosion when cultivated.
The organic-matter content is high. Capability unit
ITe-3.

177C—Saude loam, 5 to 9 percent slopes. This mod-
erately sloping soil is on stream terraces and on es-
carpments along major streams. Areas generally are
5 to 10 acres in size and irregular in shape.

This soil has a profile similar to the one described as
representative of the series, but the surface layer is
thinner and depth to sand and gravel is less. Included
in mapping are some areas of soils where the surface
layer is sandy or gravelly, organic-matter content and
fertility are lower than those of this Saude soil, and
available water capacity is low.

This Saude soil is moderately well suited to corn,
soybeans, small grain, and pasture. It is subject to a
slight to moderate hazard of erosion when cultivated.
It is droughty in years when rainfall is average or below
normal or is untimely. The organic-matter content is
moderate, Capability unit I1Ie-3.

177C2—Saude loam, 5 to 9 percent slopes, mod-
erately eroded. This moderately sloping soil is on stream
terrace escarpments along major streams. Areas gen-
erally are 5 to 20 acres in size and long and narrow in
shape.

This soil has a profile similar to the one described as
representative of the series, but it is moderately eroded.
The surface layer is thinner, sandier, and dark brown
and dark yellowish brown in color. Included in map-
ping are a few severely eroded areas of soils where the
surface layer is sandy and gravelly, organic-matter
content and fertility are lower than those of this Saude
soil, and available water capacity is low.

This Saude soil is moderately well suited to corn,
soybeans, small grain, and pasture. It is subject to a
moderate hazard of erosion when cultivated. It is
droughty in years when rainfall is average or below
normal or is untimely. The organic-matter content is
moderately low. Capability unit I1Ie-3.

241B—Saude-Lilah complex, 2 to 5 percent slopes.
This complex is on upland ridgetops, knolls, and side
slopes. It is about 60 percent Saude silt loam and about
25 percent Lilah sandy loam. Areas are 5 to 10 acres
in size and irregular in shape. The Saude soil is on
gently sloping ridgetops and side slopes, and the Lilah
soil is on shoulders and nose slopes. The Saude soil has
a profile similar to the one described as representative
of the series, but the surface layer and the upper part
of the subsoil are silt loam, and the subsoil is redder.

Included with this complex in mapping are a number
of areas from which sand and gravel have been quar-
ried, leaving depressions. Some of these have been
smoothed over and are being farmed or pastured, but
they are quite distinet on the landscape. The depres-
sional areas are identified on the soil map by a special
symbol.

This complex is poorly suited to cultivated row crops
and is used mainly for pasture. It is subject to erosion
when cultivated, and it is droughty. The organic-
matter content is moderately low to low. Capability
unit IVe-1.

241C2—Saude-Lilah complex, 5 to 14 percent slopes,
moderately eroded. This complex is on side slopes of
upland ridges and knolls. It is about 55 percent Saude
silt loam, about 35 percent Lilah sandy loam, and 10
percent areas of soils where the surface layer is very
gravelly sand. Areas are 5 to 15 acres in size and irregu-
lar in shape. The Saude silt loam is on side slopes, and
the Lilah sandy loam is on shoulders and nose slopes.

The Saude soil has a profile similar to the one de-
scribed as representative of the series, but the surface
layer and the upper part of the subsoil are silt loam,
and the subsoil is redder. Included in mapping are a
few depressional areas from which sand and gravel
have been quarried. Some of these areas have been
smoothed out and planted to pasture. The depressional
areas are identified on the soil map by a special symbol.

This complex is not suited to cultivated row crops.
It is used mainly for pasture. Available water capacity
is moderate to very low, and the soils are very
droughty. The soils are subject to a moderate hazard
of erosion if pastures are overgrazed. The organic-
matter content is low. Capability unit VIs—1.

Sawmill Series

The Sawmill series consists of deep, nearly level,
poorly drained soils on alluvial fans in upland drain-

ageways and on bottom lands along perennial streams.
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These soils formed in silty alluvium. The native vege-
tation was prairie grasses. Slopes are 0 to 4 percent.

In a representative profile the surface layer is black
silty clay loam about 27 inches thick. The subsoil ex-
tends to a depth of 52 inches. The upper part is dark-
gray, friable silty clay loam, and the lower part is
gray, friable gilty clay loam. The substratum is gray,
friable silty clay loam that is high in sand.

Sawmill soils have moderately slow permeability.
Available water capacity is high. The subsoil is medium
in available phosphorus and very low in available potas-
sium. The surface layer is neutral to medium acid
where it has not been limed in the past 5 years.

Sawmill soils are used mainly for cultivated crops
and hay. The main limitation is wetness.

Representative profile of Sawmill silty clay loam, 0
to 2 percent slopes, in a pasture, 280 feet north and 100
feet east of the southwest corner of NW1/, sec. 16, T.
88 N,,R. 15 W.:

A11—0 to 9 inches, black (N 2/0) silty clay loam; moder-
ate, fine, granular structure; friable; neutral;
clear boundary.

A12—9 to 15 inches, black (N 2/0) silty clay loam; moder-
ate, medium, subangular blocky structure parting
to moderate, fine, granular; friable; neutral; clear
boundary.

A13—15 to 27 inches, black (10YR 2/1) silty clay loam;
black (N 2/0) coatings on peds; moderate, me-
dium, subangular blocky structure; friable; neu-
tral; clear boundary.

B1—27 to 36 inches, dark-gray (5Y 4/1) silty clay loam;
very dark gray (10YR 3/1) coatings on peds;
moderate, medium to fine, subangular blocky struc-
ture; friable; neutral; clear boundary.

B21g—36 to 41 inches, gray (5Y 5/1) silty clay loam;
dark-gray (5Y 4/1) coatings on peds; common,
fine, prominent, strong-brown (7.5YR 5/6) mot-
tles; moderate, medium, subangular blocky struc-
ture; friable; few fine iron and manganese
concretions; neutral; clear boundary.

B22g—41 to 46 mches, gray (5Y 5/1) sxlty clay loam;
many, medium, prominent, strong-brown (7.5YR
5/6) mottles; moderate, medium, subangular
blocky structure; friable; few fine iron and man-
ganese concretxons neutral clear boundary.

B3g—46 to 52 inches, gray (5Y 5/1) silty clay loam;
common, medium, prominent, strong-brown (7.5YR
5/6) wmottles; weak, medium, subangular blocky
structure; fnable, few fine iron and manganese
concretions neutral; clear boundary.

Cg—b52 to 63 1nches gray (5Y 5/1) silty clay loam that is
high in sand few, medium, prominent, strong-
brown (7. 5YR 5/6) mottles; massive; friable;
few fine iron and manganese concretions; neutral.

The solum ranges from 40 to 60 inches in thickness. The
A horizon ranges from black (N 2/0) to very dark brown
(10YR 2/2), is 24 to 36 inches thick, and is neutral to
medium acid. The Bg horizon has hue of 10YR to 5Y, value
of 4 to 5, and chroma of 1 or 2, and it has prominent mottles.
The Bg horizon ranges from heavy silt loam to medium
silty clay loam. It is 10 to 30 inches thick and is slightly
acid to neutral. The Cg horizon has hue of 2.5Y to 5G,
value of 4 to 6, and chroma of 0 to 2. It ranges from silt
loam to heavy silty clay loam. Strata of sandy loam to clay
are below a depth of 50 inches in places. The Cg horizon
ranges from neutral to moderately alkaline.

Sawmill soils are near Garwin soils and formed in parent
material similar to that of Bremer, Colo, and Ely soils.
They have a thicker A horizon than Garwin soils, less clay
in the B horizon than Bremer soils, and a thinner A
horizon than Colo soils. They have lower chroma in the
upper part of the B horizon than Ely soils.

933—Sawmill silty clay loam, O to 2 percent slopes.
This nearly level soil is on alluvial fans and bottom

lands along perennial streams. Areas are 10 to 30 acres
in size and generally long and irregular in shape.

This soil has the profile described as representative
of the series. Included in mapping are a few areas of
soils that are calcareous, and some areas of soils that
have sand and are better drained than this Sawmill
soil. These soils are identified on the soil map by a spot
symbol. Also included are some areas of soils where
the surface layer is less than 20 inches thick.

This Sawmill soil is well suited to corn, soybeans,
small grain, and alfalfa if adequately drained. It is
subject to wetness and siltation if the soils above erode.
;I‘Ihe organic-matter content is high. Capability unit

w-1.

933B—Sawmill-Garwin silty clay loams, 1 to 4 per-
cent slopes. This complex is in upland drainageways.
It is about 60 percent Sawmill silty clay loam and
about 40 percent Garwin silty clay loam. Acres are 10
to 30 acres in size and long and narrow in shape. The
Sawmill soil is in the lower part of drainageways, and
the Garwin soil is at the heads of drainageways. The
Sawmill soil has a thicker surface layer than the Gar-
win soil.

The Sawmill and Garwin soils in this complex have
profiles similar to those described as representative of
their respective series. Included in mapping are a few
small areas of soils that are high in lime and do not
require liming; they have a sandy surface layer that
has lower available water capacity or a mucky surface
layer that is more difficult to drain than these Sawmill
and Garwin soils. These included soils are identified on
the soil map by a spot symbol.

This complex is well suited to corn, soybeans, small
grain, and alfalfa if adequately drained. It is wet be-
cause of a seasonal high water table and seepage and
overflow from steeper soils. The organic-matter content
is high. Capability unit ITw-2.

Sparta Series

The Sparta series consists of deep, gently sloping,
excessively drained soils on uplands and stream
benches. These soils formed in sand deposited by wind
on uplands and by water on stream benches. The native
vegetation was prairie grasses. Slopes are 2 to 5 percent.

In a representative profile the surface layer is very
dark brown and very dark grayish-brown, loose loamy
fine sand and fine sand about 37 inches thick. The
subsoil extends to a depth of 44 inches. It is dark-
brown, loose fine sand. The substratum is stratified
brown to dark-brown and dark yellowish-brown fine
sand that has strong-brown iron bands below a depth
of 60 inches.

Sparta soils have rapid permeability. Available
water capacity is very low, Content of available phos-
phorus and potassium is very low. The surface layer
generally is acid where it has not been limed in the
past b years.

Sparta soils are used mainly for cultivated crops.
The main limitation is very low available water capac-
ity. These soils are subject to both soil blowing and
water erosion if they are unprotected.

Representative profile of Sparta loamy fine sand, 2
to 5 percent slopes, in a pasture, 50 feet east and 520
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feet south of the northwest corner of sec. 2, T. 89 N, R.
15 W.:

Ap—0 to 6 inches, very dark brown (10YR 2/2) loamy fine
sand; weak, medium, subangular blocky structure;
very friable; medium acid; diffuse boundary.

A12—6 to 11 inches, very dark brown (10YR 2/2) loamy
fine sand; weak, medium, subangular blocky struc-
ture; very friable; neutral; diffuse boundary.

A13—11 to 21 inches, very dark grayish-brown (10YR 3/2)
fine sand; weak, medium, subangular blocky
structure; loose; strongly acid; gradual bound-

ary.

A3—21 to 37 inches, very dark grayish-brown (10YR 3/2)
fine sand; weak, medium, subangular blocky struc-
ture parting to single grained; loose; medium
acid; gradual boundary.

B—37 to 44 inches, dark-brown (10YR 3/3) fine sand;
weak, medium, subangular blocky structure part-
ing to single grained; loose; medium acid; gradual
boundary.

C—44 to 77 inches, stratified brown to dark-brown (10YR
4/3) and dark yellowish-brown (10YR 4/4) fine
sand; strong-brown (7.5YR 5/6) iron bands be-
low a depth of 60 inches; single grained; loose;
slightly acid.

The solum ranges from 30 to 45 inches in thickness. The
A1l horizon is very dark brown (10YR 2/2) or very dark
grayish brown (10YR 3/2) loamy sand to fine sand and is
16 to 24 inches thick and medium acid to neutral. The A3
horizon is fine sand or sand. The B horizon is dark brown
(10YR 3/8) or dark yellowish brown (10YR 3/4) and
ranges from slightly acid to strongly acid. The C horizon
has hue of 10YR or 7.5YR, value of 4 or 5, and chroma of
3 to 6. It contains strong-brown (7.5YR 5/6) to yellowish-
red (5YR 5/6) iron bands in the lower part.

Sparta soils are near Saude and Waukee soils on the
stream benches and formed in parent material similar to
that of Dickinson soils on uplands. They have more sand
in the upper part of the profile than Dickinson, Saude,
and Waukee soils.

41B—Sparta loamy fine sand, 2 to 5 percent slopes.
This gently sloping soil is on uplands and stream
benches. Areas are 5 to 20 acres in size and irregular
in shape.

Included with this soil in mapping are a few soils on
stream benches that are underlain by silt loam above a
depth of 40 inches. Available water capacity is higher
than that of this Sparta soil. Also included are areas
of soils, on stream benches, that have a surface layer
of coarse sand.

This Sparta soil is poorly suited to cultivated row
crops. The amount and timeliness of the rainfall deter-
mine production. This soil is droughty and is subject
to soil blowing and a slight hazard of water erosion if
not protected. The organic-matter content is moder-
ately low. Capability unit IVs-1.

Sperry Series

The Sperry series consists of deep, nearly level, very
poorly drained soils on concave upland divides. These
soils formed in loess. The native vegetation was prairie
grasses. Slopes are 0 to 1 percent.

In a representative profile the surface layer is black
and very dark gray silt loam about 10 inches thick.
The subsurface layer is grayish-brown and light
brownish-gray, friable silt loam about 8 inches thick.
The subsoil extends to a depth of 48 inches. The upper
part is gray, firm heavy silty clay loam; the middle
part is gray, firm silty clay; and the lower part is
dark-gray and olive-gray, firm light silty clay and

heavy silty clay loam. The substratum is olive-gray,
firm light silty clay loam.

Sperry soils have slow permeability. Available water
capacity is high. The subsoil is very low in available
phosphorus and potassium. The surface layer gener-
ally is acid where it has not been limed within the
past b years.

Sperry soils are used mainly for cultivated crops.
The main limitations are wetness because of ponding
and very slow permeability.

Representative profile of Sperry silt loam, 0 to 1
percent slopes, in a hayfield, 53 feet north and 540 feet
\I:}fest};{ of t}‘lﬁ_ southeast corner of SW1/ sec. 27, T. 87

5 R.17T W.:

Ap—0 to 7 inches, black (10YR 2/1) silt loam, moderate,
fine, subangular blocky structure; friable; neu-
tral; clear boundary.

A12—7 to 10 inches, very dark gray (10YR 3/1) silt
loam; moderate, fine, platy structure; friable;
slightly acid; abrupt boundary.

A21—10 to 16 inches, grayish-brown (10YR 5/2) silt loam;
dark-gray (10YR 4/1) coatings on peds; common,
fine, distinct, yellowish-brown (10YR 5/8) mot-
tles; moderate, medium, platy structure; friable;
medium acid; abrupt boundary.

A22—16 to 18 inches, light brownish-gray (10YR 6/2)
silt loam; gray (10YR 5/1) coatings on peds;
few, fine, distinet, yellowish-brown (10YR 5/6)
mottles; moderate, medium, subangular blocky
structure; friable; strongly acid; abrupt bound-

ary.

B21tg-—18 to 23 inches, gray (10YR 5/1) heavy silty

: clay loam; very dark gray (10YR 3/1) coatings
on peds; common, fine, distinct, yellowish-brown
(10YR 5/6) mottles; strong, fine, angular blocky
structure; firm, continuous, moderately thick clay
films on faces of peds and in pores; strongly acid;
abrupt boundary.

B22tg—23 to 31 inches, gray (5Y 5/1) silty clay; very dark
gray (10YR 3/1) coatings on peds; many, me-
dium, prominent, strong-brown (7.5YR 5/6) mot-
tles; strong, fine, prismatic structure; firm; many
moderately thick clay films on faces of peds and in
pores; very strongly acid; gradual boundary.

B23tg—a31 to 40 inches, dark-gray (5Y 4/1) light silty clay;
many, large, prominent, strong-brown (7.5YR
5/6) mottles; moderate, fine, prismatic structure;
firm; many moderately thick clay films on faces of
peds and in pores; strongly acid; gradual bound-
ary. )

B3tg—40 to 48 inches, olive-gray (5Y 5/2) heavy silty
clay loam; common, large, prominent, strong-
brown (7.5YR 5/6) mottles; moderate, medium,
prismatic structure; firm; continuous thin clay
films on faces of peds and continuous moderately
thick clay films in pores; medium acid; gradual
boundary.

Cg—48 to 60 inches, olive-gray (5Y 5/2) light silty clay
loam; common, large, prominent, strong-brown
(7.5YR ©5/8) mottles; weak, coarse, prismatic
structure; firm; neutral.

The solum ranges from 40 to 68 inches in thickness. The
Ap horizon ranges from very dark gray (10YR 8/1) to
black (10YR 2/1). The Ap and Al horizons combined are
7 to 12 inches thick and range from medium acid to neutral.
The A2 horizon ranges from dark gray (10YR 4/1) to
light brownish gray (10YR 6/2) and has distinct mottles.
It is 6 to 8 inches thick and ranges from strongly acid to
medium acid. The B2tg horizon has hue of 10YR to 5Y,
value of 4 to 5, and chroma of 1. It ranges from heavy
silty clay loam to silty clay, is 17 to 30 inches thick, and is
medium_ acid to very strongly acid. The C horizon is olive-
gray silty clay loam to silt loam and is slightly acid to
neutral.

These Sperry soils do not have an abrupt textural change
between the A and B horizons and, in places, have a thinner
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dark-colored A horizon than is defined as within the range
for the series, but these differences do not affect the use
and behavior of the soil.

Sperry soils are near Garwin, Harpster, and Muscatine
soils. Unlike these soils, they have an A2 horizon. They
have more clay in the B horizon than Garwin, Harpster,
and Muscatine soils.

122—Sperry silt loam, 0 to 1 percent slopes. This
nearly level soil is on concave uplands. Areas are less
than 5 acres in size and rounded in shape.

This Sperry soil is suited to corn, soybeans, and
alfalfa if adequately drained. It is subject to wetness
and a hazard of ponding. It has a very slowly permeable
subsoil and is difficult to drain. The organic-matter
content is medium to high. Capability unit ITTw-2.

Tama Series

The Tama series consists of deep, well-drained soils.
These soils are nearly level to moderately sloping on
broad convex uplands and nearly level on loess-covered
stream benches. They formed in deep loess. The native
vegetation was prairie grasses. Slopes are 0 to 9 per-
cent.

In a representative profile the surface layer is very
dark brown and very dark grayish-brown silty clay
loam about 16 inches thick. The subsoil extends to a
depth of 46 inches. The upper part is brown to dark-
brown, friable medium silty clay loam, and the lower
part is dark yellowish-brown, friable medium and light
silty clay loam. The substratum is yellowish-brown,
friable heavy silt loam.

Tama soils have moderate permeability. Available
water capacity is high. The subsoil is medium in avail-
able phosphorus and very low in available potassium.
The surface layer generally is acid where it has not
been limed within the past 5 years.

Tama soils are used mainly for cultivated crops and
hay. The main hazard when they are cultivated is
erosion in the sloping areas.

Representative profile of Tama silty clay loam, 2 to
5 percent slopes, in a cultivated field, 22 feet south and
140 feet west of the northeast corner of SW1/ sec.
29, T.87 N.,R. 17T W.:

Ap—O0 to 7 inches, very dark brown (10YR 2/2) light silty
clay loam; moderate, medium, granular structure;
friable; strongly acid; abrupt boundary.

A12—7 to 11 inches, very dark brown (10YR 2/2) me-
dium silty clay loam; moderate, fine and medium,
granular structure; friable; strongly acid; clear
boundary.

A3—11 to 16 inches, very dark grayish-brown (10YR 3/2)
medium silty eclay loam; moderate, medium, gran-
ular structure; friable; strongly acid; gradual
boundary.

B21—16 to 25 inches, brown to dark-brown (10YR 4/3)
medium silty clay loam; dark-brown (10YR 3/3)
coatings on peds; weak, medium and coarse, pris-
matic structure parting to moderate, fine and me-
dium, subangular blocky; friable; few gray very
fine sand and silt grains on peds; strongly acid;
gradual boundary.

B22—25 to 29 inches, dark yellowish-brown (10YR 4/4)
medium silty clay loam; brown (10YR 4/3) coat-
ings on peds; weak, medium and coarse, prismatic
structure parting to moderate, medium, subangulgr
blocky; friable; few gray very fine sand and silt
grains on peds when dry; strongly acid; gradual
boundary.

B23—29 to 34 inches, dark yellowish-brown (10YR 4/4)
medium silty clay loam; few, fine, faint, yellowish-

brown (10YR 5/4) mottles; weak, medium and
coarse, prismatic structure parting to moderate,
medium, subangular blocky; friable; few fine man-
ganese concretions; few gray very fine sand and
silt grains on peds when dry; medium acid; grad-
ual boundary.

B31—34 to 40 inches, dark yellowish-brown (10YR 4/4)
light silty clay loam; few, fine, faint, yellowish-
brown (10YR 5/4) mottles; weak, medium and
coarse, prismatic structure parting to weak, me-
dium, subangular blocky; friable; few fine man-
ganese concretions; few gray very fine sand and
silt grains on peds when dry; medium acid; grad-
ual boundary.

B32—40 to 46 inches, dark yellowish-brown (10YR 4/4)
and yellowish-brown (10YR 5/4) light silty clay
loam; common, fine, distinct, strong-brown (7.5YR
5/6) mottles and few, medium, distinct, light
brownish-gray (10YR 6/2) mottles; weak, me-
dium, prismatic structure; friable; many fine
manganese concretions; continuous gray very fine
sand silt grains on faces of prisms when dry; me-
dium acid; gradual boundary.

C—46 to 60 inches, yellowish-brown (10YR 5/4) heavy
silt loam; weak, coarse, prismatic structure; fri-
able; many fine manganese concretions; continu-
ous gray very fine sand and silt grains on faces of
prisms when dry; slightly acid.

The solum ranges from 36 to 60 inches or more in thick-
ness. The A horizon is black (10YR 2/1) or very dark
brown (10YR 2/2) in the upper part and very dark brown
(10YR 2/2) or very dark grayish brown (10YR 3/2) in
the lower part. The A horizon ranges from heavy silt loam
to medium silty clay loam. It is 10 to 20 inches thick and is
medium acid to strongly acid. The B2 horizon is brown
(10YR 4/3), dark yellowish-brown (10YR 4/4), or
yellowish-brown (10YR 5/4) light or medium silty clay
loam. It is 22 to 44 inches thick and is medium acid or
strongly acid. The C horizon has hue of 10YR, value of
4 or 5, and chroma of 3 to 6. It is silt loam or light silty
clay loam and is medium acid to neutral.

Tama soils are near Dinsdale, Garwin, Klinger, and Mus-
catine soils and formed in parent material similar to that
of Garwin and Muscatine soils. They are deeper to till than
Dinsdale and Klinger soils, and they have higher chroma in
thg1 upper part of the B horizon than Garwin and Muscatine
soils.

120—Tama silty clay loam, 0 to 2 percent slopes.
This nearly level soil is on upland divides. Areas are
less than 10 acres in size and irregular in shape.

This soil has a profile similar to the one described as
representative of the series, but the surface layer is
16 to 20 inches thick. Included in mapping are a few
small areas of soils that are somewhat poorly drained.

This Tama soil is well suited to corn, soybeans, small
grain, and alfalfa. It is subject to soil blowing if un-
protected. The organic-matter content is high. Capa-
bility unit I-1.

120B—Tama silty clay loam, 2 to 5 percent slopes.
This gently sloping soil is on upland divides. Areas are
more than 30 acres in size and irregular in shape.

This soil has the profile described as representative
of the series. Included in mapping are a few small areas
of soils that are somewhat poorly drained.

This Tama soil is well suited to corn, soybeans, small
grain, and alfalfa. It is subject to soil blowing and a
slight hazard of erosion when cultivated. The organic-
matter content is high. Capability unit ITe-1.

120C—Tama silty clay loam, 5 to 9 percent slopes.
This moderately sloping soil is on upland side slopes.
Areas are 10 to 30 acres in size and long and irregular
in shape.

This soil has a profile similar to the one described as
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representative of the series, but the surface layer is
thinner. Included in mapping are a few small areas of
soils that are eroded. They have exposures of glacial
till or sandy spots. Organic-matter content is lower
than that of this Tama soil, and additional fertilizer
is needed in these included soils.

This Tama soil is well suited to corn, soybeans, small
grain, and alfalfa. It is subject to soil blowing and a
slight to moderate hazard of water erosion when cul-
tivated. The organic-matter content is high. Capability
unit I1Te—1.

120C2—Tama silty clay loam, 5 to 9 percent slopes,
moderately eroded. This moderately sloping soil is on
upland side slopes. Areas are 10 to 30 acres in size and
long and irregular in shape.

This soil has a profile similar to the one described
as representative of the series, but the surface layer is
thinner and is dark grayish brown in ecolor. Included
in mapping are a few small, severely eroded areas of
soils where glacial till is exposed. Organic-matter con-
tent is lower than that of this Tama soil, and additional
fertilizer is needed in these included soils. These soils
are identified on the soil map by a spot symbol.

This Tama soil is well suited to corn, soybeans, small
grain, alfalfa, or pasture. It is subject to soil blowing
and a moderate hazard of erosion when cultivated.
The organic-matter content is moderate, Capability
unit ITle-1.

T120—Tama silty clay loam, benches, 0 to 2 percent
slopes. This nearly level soil is on loess-covered benches
along major streams. Areas are 10 fo 20 acres in size
and irregular in shape.

This soil has a profile similar to the one described
as representative of the series, but the surface layer is
thicker, and coarse-textured material is present in
places below a depth of 48 inches. Included in map-
ping are a few areas of soils that are poorly drained
and require artificial drainage for crop production.
These soils are identified on the soil map by a spot
symbol.

This Tama soil is well suited to corn, soybeans, small
grain, and alfalfa. It is subject to soil blowing if un-
protected. The organic-matter content is high. Capa-
bility unit I-1.

Thorp Series

The Thorp series consists of deep, nearly level, poorly
drained soils in concave depressions on stream benches.
These soils formed in mixed alluvium. The native veg-
etation was grasses and scattered trees. Slopes are 0
to 2 percent.

In a representative profile the surface layer is very
dark grayish-brown heavy silt loam about 10 inches
thick. The subsurface layer is dark grayish-brown,
friable silt loam about 8 inches thick. The subsoil ex-
tends to a depth of 60 inches. The upper part is mottled,
dark grayish-brown, friable light silty clay loam; the
middle part is mottled, dark grayish-brown and
grayish-brown, very firm silty clay loam; and the lower
part is mottled strong-brown and dark grayish-brown,
friable sandy loam.

Thorp soils have slow permeability. Available water
capacity is high. Content of available phosphorus is
low, and content of available potassium is very low.

The surface layer generally is acid where 1t has not
been limed within the past 5 years.

Thorp soils are used mainly for cultivated crops and
pasture. The main limitation is wetness.

Representative profile of Thorp silt loam, 0 to 2 per-
cent slopes, in a permanent pasture, with scattered
trees, 51 feet west and 350 feet south of the northeast
corner of NW1/ sec. 23, T. 87 N,, R. 15 W.:

A11—0 to 6 inches, very dark grayish-brown (10YR 3/2)
heavy silt loam; very dark gray (10YR 3/1)
coatings on peds; strong, fine, granular structure;
friable; slightly acid; clear, smooth boundary.

A12—6 to 10 inches, very dark grayish-brown (10YR 3/2)
heavy silt loam; very dark gray (10YR 3/1)
coatings on peds; strong, medium to fine, sub-
angular blocky structure; friable; medium acid;
abrupt, smooth boundary.

A2—10 to 18 inches, dark grayish-brown (10YR 4/2) silt
loam; dark-gray (10YR 4/1) coatings on peds;
few, fine, distinct, yellowish-brown (10YR 5/6)
mottles; moderate, thin, platy structure; friable;
light-gray (10YR 6/1) sand and silt grains on
faces of peds; medium acid; abrupt, smooth bound-

ary.

B1—18 to 24 inches, dark grayish-brown (10YR 4/2) silty
clay loam; dark-gray (10YR 4/1) coatings on
peds; strong, medium, angular blocky structure;
friable; light-gray (10YR 7/1) silt grains on
faces of peds; medium acid; abrupt, smooth bound-

ary. .

B21tg—24 to 35 inches, dark grayish-brown (10YR 4/2)
heavy silty clay loam; dark-gray (10YR 4/1)
coatings on peds; many, fine, prominent, strong-
brown (7.5YR 5/6) mottles; moderate, medium,
prismatic structure parting to moderate, medium,
angular blocky; very firm; many moderately thick
clay films on faces of peds; common fine iron
and manganese concretions; medium acid; clear,
smooth boundary.

B22tg—35 to 48 inches, grayish-brown (2.5Y 5/2) silty
clay loam; dark-gray (10YR 4/1) coatings on
peds; many, medium, prominent, strong-brown
(75YR 5/6) mottles; strong, medium to coarse,
angular blocky structure; very firm; many thick
clay films on faces of peds; many fine iron and
manganese concretions; medium acid; clear,
smooth boundary.

B23tg—48 to 56 inches, grayish-brown (25YR 5/2) light
silty clay loam; olive-gray (5Y 5/2) coatings on
peds; many, medium, prominent, strong-brown
(7.5YR 5/6) mottles; strong, medium to coarse,
subangular blocky structure; very firm; many mod-
erately thick clay films on faces of peds; many fine
iron and manganese concretions; medium acid;
abrupt, smooth boundary.

IIB3tg—56 to 60 inches, mottled strong-brown {(7.5YR
5/6) and dark-gray (5Y 4/1) sandy loam; weak,
medium, subangular blocky structure; friable;
common thin clay films on faces of peds; many
fine manganese concretions; medium acid.

The solum ranges from 45 to 65 inches in thickness.
Depth to stratified alluvium is 55 inches or more. The Al
horizon ranges from very dark gray (10YR 3/1) to very
dark brown (10YR 2/2). It is 9 to 13 inches thick and
medium acid to slightly acid. The A2 horizon ranges from
dark gray (10YR 4/1) to gray (10YR 5/1), dark grayish
brown (10YR 4/2), or grayish brown (10YR 5/2). It is
6 to 9 inches thick and is medium acid to strongly acid.
The B2tg horizon has hue of 10YR to 5Y, value of 4 or 5,
and chroma of 1 or 2, and it has prominent mottles. It
ranges from silty clay loam to heavy silty clay loam 20 to
40 inches thick and is slightly acid to medium acid.

These Thorp soils are slightly deeper to stratified loamy
material than is defined as within the range for the series,
b}‘llt thils difference does not affect the use and behavior of
the soil.

Thorp soils are near Lawler, Marshan, Nevin, and Wau-
kee soils, Unlike these soils, they have an A2 horizon. They
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contain more clay in the B horizon than Lawler, Marshan,
and Waukee soils, and they have a firmer B horizon and
are shallower to stratified loamy material than Nevin soils.

404—Thorp silt loam, 0 to 2 percent slopes. This
nearly level soil is on concave stream benches. Areas
generally are less than 10 acres in size and rounded in
shape.

Included with this soil in mapping are a few areas of
soils that have been filled in and have a thicker surface
layer than this Thorp soil. These soils have better sur-
face drainage because they do not pond water.

This Thorp soil is suited to corn, soybeans, and small
grain if adequately drained. It is wet because of poor
internal drainage caused by the slowly permeable sub-
soil, very slow surface runoff, and ponding. The organic-
matter content is high. Capability unit IIIw-2.

Turlin Series

The Turlin series consists of deep, nearly level, some-
what poorly drained soils on bottom lands along peren-
nial streams. These soils formed in loamy alluvial
sediment. The native vegetation was prairie grasses.
Slopes are 0 to 2 percent.

In a representative profile the surface layer is very
dark brown and very dark grayish-brown loam about
25 inches thick. The subsoil extends to a depth of 53
inches. The upper part is very dark grayish-brown, fri-
able loam; the middle part is brown and olive-brown,
friable light silty clay loam and light clay loam; and
the lower part is olive-gray, friable light clay loam.
The substratum is brown to dark-brown, loose loamy
sand.

Turlin soils have moderate permeability. Available
water capacity is high. Content of available phosphorus
and potassium is very low. The surface layer is medium
acid to neutral and requires lime in places.

Turlin soils are used mainly for cultivated crops.
They are wet at times because of a seasonal high water
table and slow runoff. Flooding occurs in lower areas
in some years if they are not protected.

Representative profile of Turlin loam, 0 to 2 percent
slopes, in a beanfield, 270 feet west and 213 feet south
of the northeast corner of SW14,NE1j sec. 1, T. 89 N.,
R. 15 W.:

Ap—O0 to 7 inches, very dark brown (10YR 2/2) loam;
black (10YR 2/1) coatings on peds; weak, mod-
erate to fine, granular structure; friable; slightly
acid; clear boundary.

A12—7 to 15 inches, very dark brown (10YR 2/2) loam;
black (10YR 2/1) coatings on peds; moderate,
fine, subangular blocky structure parting to mod-
erate, medium, granular; friable; medium acid;
gradual boundary.

A13—15 to 25 inches, very dark grayish-brown (10YR 3/2)
loam; black (10YR 2/1) coatings on peds; mod-
erate, fine, subangular blocky structure parting to
moderate, medium, granular; friable; medium
acid; gradual boundary.

B1—25 to 33 inches, very dark grayish-brown (10YR 3/2)
loam; strong, medium to fine, subangular blocky
structure; friable; medium acid; clear boundary.

B21—33 to 38 inches, brown (10YR 4/3) light silty clay
loam that is high in sand; dark grayish-brown
(10YR 4/2) coatings on peds; few, fine, promi-
nent, strong-brown (7.5YR 5/6) mottles; strong,
medium to fine, subangular blocky structure; fri-

able; medium acid; clear boundary.
B22—38 to 46 inches, olive-brown (2.5Y 4/4) light clay

loam; dark grayish-brown (10YR 4/2) coatings
on peds; common, fine, prominent, strong-brown
(7.5YR 5/6) mottles; strong, medium to fine, sub-
angular blocky structure; friable; medium acid;
clear boundary.
B3—46 to 53 inches, olive-gray (5Y 5/2) light clay loam;
common, fine, prominent, strong-brown (7.5YR
5/6) mottles; moderate, medium, angular blocky
structure; friable; few manganese concretions;
slightly acid; abrupt boundary.
to 63 inches, brown to dark-brown (10YR 4/3)
loamy sand; weak, medium, subangular blocky
structure parting to single grained; loose; me-
dium acid.

IIC—53

The solum ranges from 40 to 60 inches in thickness.
Depth to coarse-textured material is more than 50 inches.
The A1 horizon is black (10YR 2/1 or 2/0) or ver
dark brown (10YR 2/2) in the upper part and very dar
gray (10YR 3/1) or very dark grayish brown (10YR
3/2) in the lower part. The Al horizon ranges from loam
to light silty clay loam that is high in sand. It is 24 to
30 inches thick and ranges from medium acid to neutral.
The B horizon is dark very grayish brown (10YR 8/2) or
dark grayish brown (10YR 4/2 or 2.5Y 4/2) in the upper
part. It dominantly is grayish brown (10YR 5/2 or 2.5Y
5/2) and has prominent mottles in the lower part, but it
is olive gray (5Y 5/2) below a depth of 40 inches. The
B horizon ranges from loam to light silty clay loam that
is high in sand and light clay loam. It is 20 to 30 inches
thick and ranges from medium acid to neutral.

Turlin soils are near Lawler and Marshan soils and
formed in parent material similar to that of Coland soils.
They have a thicker A horizon and are deeper to coarse-
textured or contrasting material than Lawler and Marshan
soils. They have a thinner A horizon and a browner B
horizon than Coland soils.

96—Turlin loam, 0 to 2 percent slopes. This nearly
level soil is on bottom lands along perennial streams.
Areas generally are b to 10 acres in size and irregular
in shape.

Included with this soil in mapping are a few small
areas of soils that have sand throughout and are low
in available water capacity. Also included are some
areas of wet, poorly drained soils that require artificial
drainage.

This Turlin soil is well suited to corn, soybeans,
small grain, and hay. Farming operations are delayed
in some years because of wetness caused by a seasonal
high water table, slow surface runoff, or occasional
flooding in the lower unprotected areas. The organic-
matter content is high. Capability unit I-1.

Waukee Series

The Waukee series consists of deep, nearly level to
gently sloping, well-drained soils on stream benches.
These soils formed in loamy alluvium and the under-
lying sand and gravel. The native vegetation was prairie
grasses. Slopes are 0 to 5 percent.

In a representative profile the surface layer is black
and very dark brown loam about 17 inches thick. The
subsoil extends to a depth of 37 inches. The upper part
is brown, friable loam and light clay loam; the middle
part is dark yellowish-brown, friable loam; and the
lower part is dark yellowish-brown, very friable light
sandy loam. The substratum is yellowish-brown, loose,
loamy sand that has some gravel.

Waukee soils have moderate permeability in the sur-
face layer and subsoil and rapid to very rapid per-
meability in the substratum. Available water capacity
is moderate. The subsoil is low in available phosphorus
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and very low in available potassium. The surface layer
generally is acid where it has not been limed within
the past 5 years.

Waukee soils are used mainly for cultivated crops
and hay. The gently sloping areas are subject to a
slight hazard of erosion. These soils are droughty in
places during years of below-normal rainfall.

Representative profile of Waukee loam, 0 to 2 percent
slopes, in a hayfield, 410 feet north and 123 feet east of
the southwest corner of NW1/ sec. 31, T. 89 N., R.
15 W.:

Ap—O0 to 7 inches, black (10YR 2/1) loam; moderate, me-
dium, subangular Dblocky structure; {friable;
slightly acid; clear boundary.

A12—7 to 17 inches, very dark brown (10YR 2/2) loam;
strong, very fine to fine, subangular blocky struc-
ture; friable; strongly acid; clear boundary.

B1—17 to 25 inches, brown (10YR 4/3) loam; very dark
grayish-brown (10YR 8/2) coatings on peds;
moderate, fine, subangular blocky structure; fri-
able; strongly acid; clear boundary.

B21—25 to 29 inches, brown (10YR 4/3) light clay loam;
moderate, medium, subangular blocky structure;
friable; medium acid; gradual boundary.

B22—29 to 33 inches, dark yellowish-brown (10YR 4/4)
loam; brown (10YR 4/8) coatings on peds; mod-
erate, medium, subangular blocky structure; fri-
able; medium acid; abrupt boundary.

B3—33 to 37 inches, dark yellowish-brown (10YR 4/4)
light sandy loam; weak, coarse, subangular blocky
structure; very friable; strongly acid; abrupt
boundary.

IIC—37 to 60 inches, yellowish-brown (10YR 5/6) loamy
sand that has some gravel; single grained; loose;
strongly acid.

The solum ranges from 24 to 48 inches in thickness.
Depth to sand and gravel ranges from 24 to 40 inches.
The A horizon is black (10YR 2/1) or very dark brown
(10YR 2/2) loam or silt loam that is high in sand. It is
12 to 20 inches thick and is slightly acid to medium acid.
The B horizon has hue of 10YR, value of 4 or 5, and
chroma of 3 to 6. It generally ranges from light sandy
loam to loam, light clay loam, or sandy clay loam, but in
places it is loamy sand in the lower part. The B horizon
is 15 to 20 inches thick and is medium acid to strongly
acid. The IIC horizon has hue of 10YR or 7.5YR, value of
5 or 6, and chroma of 3 to 8. It ranges from loamy sand to
gravelly sand and is slightly acid to strongly acid.

Waukee soils are near Lawson, Nevin, Turlin, and Wiota
soils and formed in parent material similar to that of
Lawler and Saude soils. They have more sand and gravel
within a depth of 40 inches than Lawson, Nevin, Turlin,
and Wiota soils. They have higher chroma in the upper
part of the B horizon than Lawler soils and have more
clay in the A horizon and upper part of the B horizon than
Saude soils.

178—Waukee loam, 0 to 2 percent slopes. This
nearly level soil is on stream benches along major
streams. Areas generally are less than 10 acres in size
and irregular in shape.

This soil has the profile described as representative
of the series. Included in mapping are a few small
areas of soils that are sandy. Available water capacity
is lower than that of this Waukee soil. These soils are
1dentified on the soil map by a spot symbol.

This Waukee soil is well suited to corn, soybeans,
small grain, and alfalfa. It is droughty in years when
rainfall is below normal or is untimely. Available water
capacity is moderate. The organic-matter content is
high. Capability unit I-2.

178B—Waukee loam, 2 to 5 percent slopes. This
gently sloping soil is on stream benches along major

streams. Areas generally are less than 10 acres in size
and irregular in shape.

This soil has a profile similar to the one described as
representative of the series, but the surface layer is
about 10 inches thick. Included in mapping are a few
small areas of soils that have a sandy surface layer and
are low in available water capacity.

This Waukee soil is well suited to corn, soybeans,
small grain, and alfalfa. It is subject to a slight hazard
of erosion and generally is droughty in years when
rainfall is below normal or is untimely. Available water
capacity is moderate. The organic-matter content is
high. Capability unit Ile-2.

Wiota Series

The Wiota series consists of deep, nearly level, well-
drained and moderately well-drained soils on stream
benches and alluvial fans above flood plains. These soils
formed in silty alluvium. The native vegetation was
prairie grasses. Slopes are 0 to 2 percent.

In a representative profile the surface layer is very
dark brown, very dark grayish-brown, and dark-brown
silt loam and silty clay loam about 18 inches thick. The
upper part of the subsoil, to a depth of 59 inches, is
brown to dark-brown, very friable sandy loam.

Wiota soils have moderate permeability. Available
water capacity is high. Content of available phosphorus
is very low, and content of available potassium is low.
The surface layer generally is acid where it has not
been limed within the past 5 years.

Wiota soils are used mainly for cultivated row crops,
small grain, and hay. They are not subject to any
significant hazards or limitations.

Representative profile of Wiota silt loam, 0 to 2 per-
cent slopes, in an asparagus field, 66 feet north and
1,040 feet west of the southeast corner of SELlj sec.
18, T.87 N., R. 15 W.:

Ap—0 to 8 inches, very dark brown (10YR 2/2) silt
loam; black (10YR 2/1) coatings on peds; mod-
erate, medium, subangular blocky structure part-
ing to weak, medium, granular; friable; neutral;
clear, smooth boundary.

A12—8 to 13 inches, very dark grayish-brown (10YR 3/2)
light silty clay loam; very dark gray (10YR 3/1)
coatings on peds; moderate, medium, subangular
blocky structure; friable; medium acid; clear;
smooth boundary.

A3—13 to 18 inches, dark-brown (10YR 3/3) silty clay
loam; very dark grayish-brown (10YR 3/2) coat-
ings on peds; moderate, medium, subangular
blocky structure; friable; medium acid; clear,
smooth boundary.

B1—18 to 25 inches, brown to dark-brown (10YR 4/3)
silty clay loam; dark-brown (10YR 3/38) coatings

on peds; moderate, medium, subangular blocky
structure; friable; medium acid; clear, smooth
boundary.

B21t—25 to 35 inches. brown to dark-brown (10YR 4/3)
silty clay loam; weak, coarse, prismatic structure
parting to moderate, medium, subangular blocky;
friable; many thin clay films on faces of peds and
in pores; few, light-gray very fine sand and silt
grains on faces of peds when dry; medium acid;
clear, smooth boundary.

B22t—35 to 45 inches, brown to dark-brown (10YR 4/38)
silty clay loam; few fine, distinct, strong-brown
(7.5YR 5/6) mottles; moderate, medium, suban-
gular blocky structure; friable; many thin clay
films on faces of peds and in pores; common,
light-gray (10YR 7/1) very fine sand and silt
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grains on faces of peds when dry; medium acid;
clear, smooth boundary.

B28t—45 to 53 inches, brown to dark-brown (10YR 4/3)
silty eclay loam; few, fine, distinct, strong-brown
(7.5YR 5/6) mottles; moderate, medium, suban-
gular blocky structure; friable; many thin clay
films on faces of peds and in pores; many, light-
gray (10YR 7/1) very fine sand and silt grains on
faces of peds when dry; medium acid; clear
smooth boundary.

B31—53 to 59 inches, brown to dark-brown (10YR 4/3)
silty clay loam; weak, medium, subangular blocky
structure; friable; common thin clay films on
faces of peds and in pores; many, light-gray
(10YR 7/1) very fine sand and silt grains on
faces of peds when dry; medium acid; abrupt,
smooth boundary.

I1IB32—59 to 69 inches, brown to dark-brown (10YR 4/3)
sandy loam; weak, medium, subangular blocky
structure; very friable; medium acid.

The solum ranges from 36 inches to more than 60 inches
in thickness. Depth to coarse-textured material is more
than 50 inches. The A1l horizon ranges from black (10YR
2/1 or N 2/0) to very dark brown (10YR 2/2) in the up-
per part and very dark gray (10YR 3/1) to dark brown
(10YR 3/3) in the lower part. It is silt loam to silty clay
loam 8 to 24 inches thick and ranges from slightly acid to
strongly acid unless limed. The B2t horizon is 10 to 30
inches thick and is slightly acid or medium acid. The B3
horizon ranges from silt loam to silty clay loam and in
places has sandy strata below a depth of 50 inches.

These Wiota soils have less increase in content of clay
from the A horizon to the B horizon than is defined as
within the range for the series, but this difference does
not affect the use and behavior of the soil.

Wiota soils are near Bremer, Colo, Lawson, and the
bench phase of Tama soils and formed in parent ma-
terial similar to that of Nevin soils. They have a browner
B horizon than poorly drained Bremer and Colo soils and
somewhat poorly drained Lawson and Nevin soils. They con-
tain more very fine sand than Tama soils.

7—VWiota silt loam, 0 to 2 percent slopes. This nearly
level soil is on stream benches and alluvial fans. Areas
generally are 10 to 30 acres in size and irregular in
shape.

Included with this soil in mapping are a few small
areas of soils that have loamy sand throughout or have
a sandy substratum within a depth of 40 inches. These
soils are somewhat excessively drained and are
droughty. Also included are a few areas of wet soils
that delay farming operations in places and require
artificial drainage.

This Wiota soil is very well suited to corn, soybeans,
small grain, and hay. The organic-matter content is
high. Capability unit I-1.

Zook Series

The Zook series consists of deep, nearly level, poorly
drained soils on concave bottom land at the foot of
escarpments. These soils formed in silty alluvium that
contains less than 15 percent sand. The native vegeta-
tion was prairie grasses. Slopes are 0 to 1 percent.

In a representative profile the surface layer is black
heavy silty clay loam and silty clay about 28 inches
thick. The subsoil extends to a depth of 60 inches. The
upper part is black, firm silty clay that has distinct
mottles, and the lower part is black, firm heavy silty
clay loam that has distinct mottles.

Zook soils have slow permeability. Available water
capacity is high. The subsoil is low in available phos-
phorus and very low in available potassium. The sur-

face layer generally is acid where it has not been limed
within the past 5 years.

Zook soils are used mainly for cultivated crops, hay,
and pasture. The main limitations are wetness and
occasional ponding or flooding.

Representative profile of Zook silty clay loam, 0 to 1
percent slopes, in a hayfield, 260 feet west and 300 feet
south of the northeast corner of SEV4NW1/4 sec. 7, T.
87T N, R.16 W.:

Ap—0 to 7 inches, black (N 2/0) heavy silty clay loam;
moderate, medium, subangular blocky structure;
friable; neutral; clear boundary.

A12—7 to 11 inches, black (N 2/0) silty clay; moderate,
fine, granular structure; friable; slightly acid;
gradual boundary.

A13—11 to 20 inches, black (N 2/0) silty clay; moderate,
fine, granular structure; friable; neutral; clear
boundary.

A3—20 to 28 inches, black (N 2/0) silty clay; strong,
fine, prismatic structure parting to strong, fine,
subangular blocky; firm; sheen on faces of peds;
neutral; gradual boundary.

B2g—28 to 42 inches, black (5Y 2/1) silty clay; few, fine,
distinet, olive-gray (5Y 5/2) mottles; strong, me-
dium, prismatic structure parting to moderate, me-
dium, angular and subangular blocky; firm; sheen
on faces of peds; neutral; diffuse boundary.

B3g—42 to 60 inches, mottled black (5Y 2/1) and olive
(5Y 5/6) heavy silty clay loam; common, fine,
prominent, strong-brown (7.5YR 5/8) mottles;
weak, medium, prismatic structure parting to mod-
erate, medium, angular and subangular blocky;
sheen on faces of peds; neutral.

The solum ranges from 36 to 64 inches in thickness. The
A horizon is black (10YR 2/1 or N 2/0) silty clay loam
to silty clay 26 to 40 inches thick and is neutral to me-
dium acid. The B horizon ranges from black (5Y 2/2 or
2/1) to very dark gray (10YR 3/1) or dark gray (10YR
4/1). It is 10 or more inches thick and ranges from me-
dium acid to mildly alkaline.

Zook soils are near Bremer and Colo soils and formed in
similar parent material. They have more clay in the A
horizon and lower color value in the B horizon than Bremer
soils. They have more clay throughout than Colo soils.

54—Zook silty elay loam, 0 to 1 percent slopes. This
nearly level soil is on concave bottoms adjacent to up-
land foot slopes or bench escarpments. Areas are less
than 10 acres in size and long and narrow in shape.

This Zook soil is moderately well suited to corn, soy-
beans, small grain, asparagus, and hay if adequately
drained. It is subject to wetness because of a high water
table, ponding, and occasional flooding. Tile may not
sufficiently _draln the areas in places. In these places,
surface drains may be needed. The organic-matter con-
tent is high, Capability unit ITw-3.

Use and Management of the Soils

This section briefly discusses the use and manage-
ment of the soils in the county for crops and pasture.
It explains the capability classfication system used by
the Soil Conservation Service; describes the use and
management of groups of soils by capability units;
and gives predicted yields for the principal crops
grown in the county. In addition, it briefly discusses
wildlife and gives facts about the soils that affect their
suitability for engineering (fig. 6) and some nonfarm
uses.

The information given in this section is not a sub-
stitute for the detailed advice that can be provided by



38 SOIL SURVEY

Figure 6.—Pollution-control structure designed for cattle-feeding operation.

a local representative of the Soil Conservation Service
or by the County Extension Director. It may, however,
help farmers or others plan suitable management for
the soils.

General Management for Crops

According to the 1970 census, 98 percent of Grundy
County, or 315,234 acres, is in farms, of which 235,750
acres is used for crops. More than 99 percent of the
cropland is in corn, soybeans, oats, and hay.

The main concerns in management are controlling
erosion and soil blowing, draining wet areas, and main-
taining tilth and the level of fertility.

Most pastures are in permanent bluegrass. They are
naturally wet, but many are drained and used for crops
each year. The Clyde-Floyd complex and the Clyde,
Coland, Colo, Garwin, Marshan, and Sawmill silty clay
loams are the main soils that benefit from tile drainage.
Many of these soils have been drained.

Erosion control is needed mainly on Dickinson,
Dinsdale, Kenyon, Lilah, Ostrander, Port Byron,
Saude, and Tama soils (fig. 7). The most effective
erosion-control measures are use of terraces that have
tile outlets, minimum tillage (fig. 8), crop-residue man-
agement, contour farming, and grassed waterways.

Stones need to be removed before soils in the Clyde-
Floyd complex can be cropped. Lime is needed on some
soils.

Capability grouping

Capability grouping shows, in a general way, the
suitability of soils for most kinds of field erops. The
soils are grouped according to their limitations when
used for field crops, the risk of damage when they are
used, and the way they respond to treatment. The
grouping does not take into account major and gen-
nerally expensive landforming that would change slope,
depth, or other characteristics of the soils; does not
take into consideration possible but unlikely major rec-
lamation projects; and does not apply to rice, cran-
berries, horticultural crops, or other crops requiring
special management.

Those familiar with the capability classification can
infer from it much about the behavior of soils when
used for other purposes, but this classification is not a
substitute for interpretations designed to show suit-
ability and limitations of groups of soils for range, for
forest trees, or for engineering. A complete discussion
of the capability classification is given in Agriculture
Handbook 210, Land Capability Classification (15).

In the capability system, the kinds of soil are
grouped at three levels: the capability class, the sub-
class, and the unit. These are discussed in the following
paragraphs.

CAPABILITY CLASSES, the broadest groups, are des-
ignated by Roman numerals I through VIII. The nu-
merals indicate progressively greater limitations and
narrower choices for practical use, defined as follows:
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Figure 7.—Rill erosion on Dinsdale silty clay loam, 5 to 9 percent
slopes, moderately eroded.

Class I soils have few limitations that restrict
their use.

Class II soils have moderate limitations that re-
duce the choice of plants or that require mod-
erate conservation practices.

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

Class IV soils have very severe limitations that
reduce the choice of plants, require very careful
management, or both.

Class V soils are subject to little or no erosion but
have other limitations, impractical to remove,
that limit their use largely to pasture or range,
woodland, or wildlife habitat.

Class VI soils have severe limitations that make
them generally unsuited to cultivation and
limit their use largely to pasture or range, wood-
land, or wildlife habitat.

Class VII soils have very severe limitations that
make them unsuited to cultivation and that re-
strict their use largely to pasture or range,
woodland, or wildlife habitat. (None in Grundy
County)

Class VIII soils and landforms have limitations

that preclude their use for commercial crop pro-
duction and restrict their use to recreation,
wildlife habitat, water supply, or esthetic pur-
poses. (None in Grundy County)

CAPABILITY SUBCLASSES are soil groups within one
class; they are designated by adding a small letter,
e, w, 8, or ¢, to the class numeral, for example, IIe. The
letter e shows that the main limitation is risk of ero-
sion unless close-growing plant cover is maintained;
w shows that water in or on the soil interferes with
plant growth or cultivation (in some soils the wetness
can be partly corrected by artificial drainage) ; s shows
that the soil is limited mainly because it is shallow,
droughty, or stony; and ¢, used in some parts of the
United States but not in Iowa, shows that the chief
limitation is climate that is too cold or too dry.

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

CAPABILITY UNITS are soil groups within the sub-
classes. The soils in one capability unit are enough
alike to be suited to the same crops and pasture plants,
to require similar management, and to have similar
productivity and other responses to management.
Thus, the capability unit is a convenient grouping for
making many statements about management of soils.
Capability units are generally designated by adding an
Arabic numeral to the subeclass symbol, for example,
ITe-1 or IIIs-3. Thus, in one symbol, the Roman
numeral designates the capability class, or degree of
limitation; the small letter indicates the subclass, or
kind of limitation, as defined in the foregoing para-
graphs; and the Arabic numeral specifically identifies
the capability unit within each subclass.

In the following pages the capability units in
Grundy County are described, and suggestions for the
management of the soils are given. The names of soil
series are mentioned in the description of each capa-
bility unit, but this does not mean that all the soils of a
given series are in the unit.

CAPABILITY UNIT I-1

This unit consists of deep, nearly level, well drained
to somewhat poorly drained soils of the Klinger, Law-
son, Muscatine, Nevin, Readlyn, Tama, Turlin, and
Wiota series. These soils have a surface layer of loam,
silty clay loam, or silt loam. The subsoil is loam, clay
loam, silt loam, or silty clay loam. Available water
capacity is high, and permeability is moderate or mod-
erately slow. Runoff is slow to medium. Turlin soils are
subject to occasional flooding.

The soils in this unit have good tilth. Klinger, Law-
son, Muscatine, Nevin, Readlyn, and Turlin soils bene-
fit from tile drainage in some years.

These soils are used mainly for corn and soybeans.
They are occasionally used for small grain and alfalfa.

CAPABILITY UNIT I-2
This unit consists of deep, nearly level, well drained

to somewhat poorly drained soils of the Lawler and
Waukee series. These soils have a surface layer of
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Figure 8.—Contour minimum tillage on T ama silty clay loam, 2 to 5 percent slopes.

loam or silt loam and a subsoil of heavy sandy loam,
stratum is loamy sand or gravelly loamy sand. Avail-
able water capacity is moderate. Permeability is
moderate in the upper part of the profile and rapid to
very rapid in the lower part. Runoff is slow to medium.

The soils in this unit have good tilth. Lawler soils
benefit from tile drainage in some years when rainfall
is above normal. The soils in this unit are droughty in
some years when rainfall is below normal.

These soils are used mainly for corn, soybeans, small
grain, and alfalfa.

CAPABILITY UNIT Ile-1

This unit consists of deep, gently sloping, well
drained to moderately well drained soils of the Dins-
dale, Kenyon, and Tama series. These soils have a
surface layer of loam, silt loam, or silty clay loam. The
subsoil is loam, clay loam, or silty clay loam. Available
water capacity is high. Permeability is moderate and
moderately slow. Runoff is medium.

The soils in this unit generally have good tilth,
which is maintained by returning crop residue to the
soil. Water erosion and soil blowing are hazards on all
of these soils (fig. 9). Terrace cuts should be held to a
minimum to avoid exposure of the less productive gla-
cial till subsoil of the Kenyon soils.

These soils are used mainly for corn, soybeans, small
grain, and alfalfa.

CAPABILITY UNIT Ile-2
This unit consists of deep, gently sloping, well-
drained soils of the Bolan, Ostrander, and Waukee
series. These soils have a surface layer of loam or silt

loam and a subsoil of sandy loam, loam, silt loam, silty
clay loam, or clay loam. The substratum is loam, sandy
loam, or loamy sand. Available water capacity is mod-
erate. Permeability is moderate in the upper part of
the Bolan and Waukee soils and moderately rapid to
very rapid in the lower part. The Ostrander soils are
moderately permeable to a depth of about 20 inches,
moderately rapidly permeable between depths of 20
and 36 inches, and moderately slowly permeable below.
Runoff is medium.

The soils in this unit generally have good tilth,
which is maintained by returning crop residue to the
soil. Water erosion and soil blowing are hazards on all
of these soils. These soils are droughty in some years
when rainfall is below normal or is untimely.

These soils are used mainly for corn, soybeans, small
grain, and alfalfa.

CAPABILITY UNIT Ile-3

This unit consists of moderately deep, gently slop-
ing, well-drained Saude loam, 2 to 5 percent slopes. This
soil has a surface layer of loam and a subsoil of light
loam and gravelly loamy sand. The substratum is grav-
elly loamy sand or sand. Available water capacity is
low. Permeability is moderate to moderately rapid in
the upper part of the profile and rapid to very rapid in
the lower part. Runoff is medium.

The soil in this unit generally has good tilth, which
is maintained by returning plant residue to the soil.
It is droughty in years when rainfall is average or be-
low normal. Water erosion is a slight hazard.

This soil is used mainly for corn, soybeans, small
grain, and pasture.
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Figure 9.—Soil blowing in area of Dinsdale soils.

CAPABILITY UNIT Ile-4

This unit consists of deep, gently sloping, somewhat
poorly drained Donnan loam, 2 to 6 percent slopes. This
soil has a surface layer of loam and clay loam. The sub-
soil is clay loam and silty clay. Available water capacity
is high. Permeability is moderate to moderately slow in
the upper part of the subsoil and very slow in the lower
part. Runoff is slow to medium.

The soil in this unit is difficult to work, and it
stays wet for a longer period than its associated
soils. Tile drainage is difficult unless the tile is placed
above the very slowly permeable lower part of the sub-
soil. Water erosion is a slight to moderate hazard. The
problems of providing adequate drainage and controll-
ing erosion are difficult because they conflict to some
extent.

This soil is used mainly for corn, soybeans, small
grain, and pasture.

CAPABILITY UNIT Ile-3

This unit consists of deep, gently sloping, somewhat
poorly drained soils of the Ely, Klinger, and Muscatine
series. These soils have a surface layer of silty clay
loam. The subsoil is silty clay loam and clay loam.
Available water capacity is high, and permeability is
moderate to moderately slow, These soils receive me-
dium runoff from soils above.

The soils in this unit have good tilth, which is main-
tained by returning crop residue to the soil. Seepage
and runoff from soils above cause a wetness problem
in some years. Water erosion is a slight hazard when
these soils are cultivated. The more nearly level slopes
are subject to siltation when the soils above erode.

These soils are used mainly for corn, soybeans, small
grain, and hay.

CAPABILITY UNIT IIw-1

This unit consists of deep, nearly level, poorly
drained soils of the Clyde, Coland, Colo, Garwin, Max-
field, and Sawmill series. These soils have a surface
layer of silty clay loam and clay loam and a subsoil of
clay loam, sandy clay loam, or silty clay loam. The
substratum is loam, silt loam, silty clay loam, clay
loam, or sandy clay loam. Strata of sand occur in
places below a depth of 50 inches. Available water
capacity is high, and permeability is moderate to mod-
erately slow. Runoff is slow.

The soils in this unit are difficult to work, and tillage
must be performed at the proper moisture content to
achieve good tilth, Artificial drainage is beneficial on
all of these soils (fig. 10). The Clyde soils have stones
and boulders in places that require removal before
cultivation is practical.

These soils are used mainly for corn, soybeans, small
grain, and hay when adequately drained. The un-
drained areas of Clyde, Coland, Colo, and Sawmill soils
generally are in permanent pasture.

CAPABILITY UNIT Hw-2

This unit consists of deep, gently sloping, poorly
drained to somewhat poorly drained soils of the Clyde,
Floyd, Garwin, and Sawmill series. These soils have a
surface layer of loam, silt loam, or silty clay loam, The
subsoil is sandy loam, sandy clay loam, light clay loam,
or silty clay loam. Available water capacity is high, and
permeability is moderate to moderately slow. Runoff is
slow to medium.

The soils in this unit require artificial drainage, and
tillage must be performed at the proper moisture con-
tent to achieve good tilth. Water erosion is a slight
hazard on all of these soils, and siltation is a problem
on the more level slopes (fig. 11). The Clyde-Floyd
complex has stones and boulders in many undrained
arleas that require removal before cultivation is practi-
cal.

These soils are used mainly for corn, soybeans, and
small grain or grassed waterways when drained (fig.
12). Undrained areas are generally in permanent pas-
ture (fig. 13).

CAPABILITY UNIT IIw-3

This unit consists of deep, nearly level, poorly
drained soils of the Bremer and Zook series. These soils
have a surface layer of silty clay loam. The subsoil is
heavy silty clay loam or silty clay. Available water
capacity is high, and permeability is slow. Runoff is
slow to very slow.

The soils in this unit are difficult to work, and tillage
must be performed at the proper moisture content to
achieve good tilth, Artificial drainage is beneficial on
these soils.

These soils are used mainly for corn, soybeans, as-
paragus, small grain, and hay when adequately
drained. The undrained areas generally are in perma-
nent pasture.

CAPABILITY UNIT Ilw-4

This unit consists of deep, nearly level, poorly
drained soils of the Calco and Harpster series. These
soils have a surface layer and subsoil of silty clay
loam. They are highly calcareous. Available water ca-
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Figure 10.—Drainage tile ready for installation on Sawmill-Garwin silty clay loams. Muscatine and Tama soils are in the background.

pacity is high, and permeability is moderately slow.
Runoff is very slow.

The soils in this unit require artificial drainage, and
tillage must be performed at the proper moisture con-
tent to keep good tilth. These soils contain excess lime
and require special applications of phosphorus and
potassium fertilizer.

These soils are used mainly for corn, soybeans, small
grain, and hay when adequately drained. Undrained
areas of Calco soils are used mainly for pasture.

CAPABILITY UNIT IIw-5

This unit consists of deep, nearly level, poorly
drained Marshan silty clay loam, deep, 0 to 2 percent
slopes. This soil has a surface layer of silty clay loam to
clay loam and a subsoil of light clay loam and sandy
loam. The substratum is loose gravelly loamy sand.
Available water capacity is moderate. Permeability is
moderate in the upper part of the profile and moder-
ately rapid in the lower part. Runoff is very slow.

The soil in this unit requires artificial drainage, and
tillage must be performed at the proper moisture con-

tent to achieve good tilth. This soil is flooded at times in:

the lower, unprotected areas.

This soil is used mainly for corn, soybeans, small
grain, and hay when adequately drained. The un-
drained areas are used mainly for pasture.

CAPABILITY UNIT IIs-1

This unit consists of moderately deep, nearly level,
well drained or somewhat poorly drained soils of the
Lawler and Saude series. These soils have a surface
layer of silt loam and loam. The subsoil is light silty
clay loam to loam in the upper part and gravelly loamy
sand in the lower part. Available water capacity is low
or moderate. Permeability is moderate in the upper
part of the profile and rapid to very rapid in the lower
part. Runoff is slow.

The soils in this unit generally have good tilth,
which is maintained or improved by returning crop
residue to the soil. These soils are droughty in years
when rainfall is average or below normal. Field opera-
tions on the Lawler soils are delayed because of wet-
ness in some years.

These soils are used mainly for corn, soybeans, small
grain, and hay.

CAPABILITY UNIT Iile-1

This unit consists of deep, moderately sloping, well
drained and moderately well drained soils of the Dins-
dale, Kenyon, Port Byron, and Tama series. These
soils have a surface layer of loam, silt loam, and silty
clay loam. The subsoil is loam, clay loam, and silty clay
loam. Available water capacity is high, and perme-
ability is moderate and moderately slow. Runoff is
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Figure 12.—Grassed waterway, drop structure, and tile outlet on Sawmill-Garwin silty clay loams.
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Figure 13.—Poorly drained areas of Clyde-Floyd complex used for permanent pasture.

medium to rapid. Some of these soils are moderately
eroded. _

The soils in this unit generally have good tilth, which
is maintained by returning crop residue to the soil.
Water erosion is a moderate hazard on all of these
soils. Conservation practices are necessary to control
erosion and prevent siltation (fig. 14) when these soils
are used for row crops.

These soils are used mainly for corn, soybeans, small
grain, and alfalfa.

CAPABILITY UNIT Ille-2

This unit consists of deep, strongly sloping, well-
drained soils of the Dinsdale and Kenyon series. These
soils have a surface layer of silty clay loam and loam.
The subsoil is loam, clay loam, or silty clay loam.
Available water capacity is high, and permeability is
moderate and moderately slow. Runoff is rapid. These
soils are moderately eroded.

The soils in this unit have fairly good tilth, which is
maintained and improved by returning crop residue to
the soil. Water erosion is a moderate to severe hazard
on all of these soils. Conservation practices are neces-
sary to control erosion and reduce siltation when these
soils are used for row crops.

These soils are used mainly for corn, soybeans, small
grain, and alfalfa.

CAPABILITY UNIT Ille-3

This unit consists of moderately deep to deep, gently
sloping to moderately sloping, well drained to some-
what excessively drained soils of the Dickinson,
Ostrander, and Saude series. These soils have a surface
layer of fine sandy loam and loam, and a subsoil of
loam, sandy loam, and gravelly loamy sand. The sub-
stratum is loam, sand, and gravelly coarse sand. Avail-
able water capacity is moderate to low. Permeability
of the Dickinson and Saude soils is moderate or mod-
erately rapid in the upper part of the profile and rapid
to very rapid in the lower part. The Ostrander soils
are moderately permeable to a depth of 20 inches,
moderately rapidly permeable between depths of 20
and 36 inches, and moderately slowly permeable below.
Runoff is medium. Some of these soils are moderately
eroded.

The soils in this unit generally have good tilth,
which is maintained or improved by returning crop
residue to the soil. These soils are droughty. Water
erosion is a slight hazard on the gently sloping Dickin-
son soils and a slight to moderate hazard on all of the
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Figure 14.—Parallel terraces provided with tile outlets on T ama soils. The backslope of the terraces is seeded to grass.

other soils. Soil blowing is also a slight hazard on the
Dickinson soils.

These soils are used for corn, soybeans, small grain,
and pasture.

CAPABILITY UNIT IlIw-1

This unit consists only of Palms muck, 1 to 3 percent
slopes. This is a deep, concave, nearly level to gently
sloping, very poorly drained, organic soil. The surface
layer is muck. The underlying mineral soil material is
silty clay loam. Available water capacity is very high.
Permeability is moderately rapid to rapid in the organic
material and moderately slow to moderate in the under-
lying mineral soil material. Runoff is very slow, and
ponding is frequent.

This soil is very difficult to till unless it is drained
(fig. 15). Artificial drainage is difficult but beneficial
on this soil.

This soil is used mainly for pasture and is suited to
other less intensive uses. When sufficiently drained it
is suited to corn, soybeans, small grain, and hay.

CAPABILITY UNIT IIw-2

This unit consists of deep, concave, nearly level,
poorly drained to very poorly drained soils of the
Sperry and Thorp series. These soils have a surface
layer of silt loam. The subsoil is silty clay or heavy
silty clay loam. Available water capacity is high, and
permeability is slow. Runoff is very slow, and ponding
is frequent.

The soils in this unit are difficult to work, and tillage
must be performed at the proper moisture content to
achieve good tilth. Artificial drainage on these soils is
necessary for good production.

These soils are used mainly for the same crops as
adjoining soils. They are moderately well suited to
corn, soybeans, small grain, and hay when adequately
drained. The undrained areas are suited to pasture
and to other less intensive uses.

CAPABILITY UNIT IVe-1

This unit consists of moderately deep to shallow,
gently sloping to moderately sloping, somewhat ex-
cessively drained to excessively drained soils of the
Saude-Lilah complex, 2 to 5 percent slopes. These soils
have a surface layer and subsoil of silt loam that is
high in sand and of gravelly sandy loam. The substra-
tum is loamy sand to fine and coarse sand. Available
water capacity is moderate to very low. Permeability
is moderate to rapid in the upper part of the profile
and rapid to very rapid in the lower part. Runoff is
medium to slow. These soils are moderately eroded.

The soils in this unit generally have good tilth,
which is maintained or improved by returning crop
residue to the soil. These soils are droughty, and water
erosion is a moderate to severe hazard. Conservation
practices are necessary to control erosion and conserve
moisture for optimum production. Exposure of the sub-
soil in terrace construction should be avoided, because
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Figure 15.—Undrained area of Palms muck.

it is very droughty and does not respond well to fer-
tilization.

These soils are used mainly for pasture. They are
poorly suited to row crops and hay.

CAPABILITY UNIT IVe~1

This unit consists of deep, gently sloping, excessively
drained Sparta loamy fine sand, 2 to 5 percent slopes.
This soil has a surface layer of loamy fine sand. The
subsoil is fine sand. Available water capacity is very
low, and permeability is rapid. Runoff is slow.

The soil in this unit generally has good tilth, which
is improved by returning crop residue to the soil. This
soil is droughty. Soil blowing is a moderate hazard, and
water erosion is a slight hazard. Practices to conserve
moisture and control soil blowing are beneficial on this
soil.

This soil is used mainly for pasture. It is poorly
suited to row crops and hay.

CAPABILITY UNIT 1Vs-2

This unit consists of shallow, gently sloping to mod-
erately sloping, excessively drained Lilah sandy loam, 3
to 9 percent slopes, moderately eroded. This soil has a
surface layer of gravelly sandy loam and a subsoil of
gravelly loamy sand and loamy sand. The substratum

is gravelly loamy sand and fine to medium sand. Avail-
able water capacity is very low. Permeability is rapid
in the upper part of the profile and very rapid in the
lower part. Runoff is slow. Some areas of the moder-
ately sloping soils are severely eroded.

The soil in this unit is droughty and generally has
good tilth, which is improved by returning crop resi-
due to the soil. Water erosion is a slight to moderate
hazard. Practices are necessary to conserve moisture
for optimum production.

This soil is used mainly for pasture and is suited to
less intensive uses. It is poorly suited to cultivated crops
and hay.

CAPABILITY UNIT Vw-1

This unit consists only of deep, nearly level, poorly
drained Colo silty clay loam, channeled, 0 to 2 percent
slopes. This soil has a surface layer and subsoil of
silty clay loam. Available water capacity is high, and
permeability is moderately slow. Runoff is very slow.
The soil is subject to ponding and frequent flooding
an;i is dissected by meandering stream channels (fig.
16).

The soil in this unit is poorly suited to cultivated
crops because of frequent flooding and the need for
major reclamation. Water erosion and deposition are
moderate to severe hazards.

This soil is not cultivated, because of the meandering
stream channels, the oxbows, and the frequency of
flooding. It is used mainly for pasture or other less
intensive uses.

CAPABILITY UNIT VIe-1

This unit consists of deep, hilly, well-drained Port
Byron silt loam, 9 to 18 percent slopes, severely eroded.
This soil is silt loam throughout. Available water ca-
pacity is high, and permeability is moderate. Runoff is
rapid. This soil is severely eroded and has a thin sur-
face layer. Some areas have accumulations of lime on
the surface.

The soil is subject to a severe hazard of erosion. If
cultivated, it should be terraced to prevent washing
out of crops and to reduce siltation below and in
streams. The cuts made by terracing respond well to
fertilizer and the addition of organic matter by such
means as growing green-manure crops and returning
all crop residue to the soil.

This soil is best suited to pasture and hay. It is not
suited to cultivated crops unless conservation practices
are used. It is planted to a rotation that includes
meadow crops.

CAPABILITY UNIT VIs-1

This unit consists of moderately deep to shallow,
strongly sloping, somewhat excessively drained to ex-
cessively drained, rolling soils of the Saude-Lilah com-
plex, 5 to 14 percent slopes, moderately eroded. These
soils have a surface layer of gravelly sandy loam or silt
loam that is high in sand, and a subsoil of sandy loam,
gravelly loamy sand, or silt loam that is high in sand.
The substratum is loamy sand to fine and coarse sand.
Available water capacity is moderate to very low. Per-
meability is moderate to rapid in the upper part of the
profile and rapid to very rapid in the lower part. Runoft
is medium. These soils are moderately eroded.
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Figure 16.—Area of Colo silty clay loam, channeled. This soil is subject to frequent overflow.

The soils in this unit are limited by a severe hazard
of erosion and by droughtiness. Terraces are not rec-
ommended where cuts expose the subsoil, because it is
very droughty. Plants growing on the exposed subsoil
do not respond well to fertilizer. Overgrazing of pas-
tures increases the hazard of erosion on these soils.

These soils are better suited to permanent pasture
than to most other uses. They are not suited to culti-
vated crops and hay. In small areas near more produc-
tive soils, these sotils are used for cultivated crops or
hay, but yields are low to very low.

Predicted yields

Table 2 lists the average yields per acre of the
principal crops under a high level of management.
Under this level of management: (1) seedbed prep-
aration, planting, and tillage practices provide for
adequate stands of adapted varieties; (2) erosion is
controlled; (8) organic-matter content and tilth are
maintained; (4) the level of fertility for each crop is
maintained (as indicated by soil tests and field trials) ;
(5) the water level in wet soils is controlled; (6)
excellent weed and pest control are provided; (7) and
operations are timely.

Many available sources of yield information were
used to make these estimates, including data from the
Federal census, the Iowa farm census, experimental
farms, cooperative experiments with farmers, and on-

farm experiences of soil scientists, extension workers,
and others.

The yield predictions are meant to serve as guides
and are only approximate values. Many users will con-
sider a comparison of yields between soils to be of more
value than the actual yields. On the other hand, actual
vields have been increasing in recent years. If they
continue to increase as expected, predicted yields in
this table will soon be too low.

Wildlife®

Proper plant cover, determined mainly by soil char-
acteristics, is a basic requirement of all wildlife pop-
ulations. Other soil characteristics, such as slope,
permeability, and drainage, determine the potential for
developing natural wet areas for waterfowl or con-
structing ponds for fish. This combination of plant
cover and specific soil characteristics allows identifica-
tion of the three kinds of wildlife in Grundy County:
woodland, wetland, and open-land wildlife. Other fac-
tors, such as disease, extreme weather conditions,
predation, and hunting pressure, affect wildlife popu-
lations. Therefore, good wildlife habitat is not a guar-
antee of abundant wildlife populations.

Table 3 shows the suitability of each soil series in

®This section was prepared by BILL D. WELKER, biologist,

Soil Conservation Service.
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TABLE 2.—Predicted average yields per acre of principal crops under a high

level of management

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

Alfalfa-brome

Soil Corn Soybeans Oats
Hay Pasture
Bu Bu Bu Tons AUD1
Bolan loam, 2 to 5 percent slopes 96 36 iy 3.7 185
Bremer silty clay loam, 0 to 2 percent slopes 106 40 80 4.5 225
Calco silty clay loam, 0 to 2 percent slopes 99 38 84 4.0 200
Clyde silty clay loam, 0 to 3 percent slopes 102 39 82 4.0 200
Clyde-Floyd complex, 1 to 4 percent slopes 104 40 83 4.2 210
Coland silty clay loam, 0 to 2 percent slopes 104 40 78 4.2 210
Colo silty clay loam, 0 to 2 percent slopes ___ 104 40 78 4.2 210
Colo silty clay loam, channeled, 0 to 2 percent slopes ___ -
Dickinson fine sandy loam, 2 to 5 percent slopes 81 31 60 3.0 150
Dickinson fine sandy loam, 5 to 9 percent slopes 76 29 57 2.8 140
Dinsdale silty clay loam, 2 to 5 percent slopes 119 45 89 5.0 250
Dinsdale silty clay loam, 5 to 9 percent slopes 114 43 85 4.8 240
Dinsdale silty clay loam, 5 to 9 percent slopes, moderately eroded__________ 111 42 83 4.6 230
Dinsdale silty clay loam, 9 to 14 percent slopes, moderately eroded___..____ 102 39 76 4.4 220
Donnan loam, 2 to 6 percent slopes___________________________________ 70 26 56 2.8 140
Ely silty clay loam, 2 to 5 percent slopes 124 47 93 5.3 265
Floyd loam, 1 to 4 percent slopes 106 40 85 4.5 225
Garwin silty clay loam, 0 to 2 percent slopes 125 47 94 5.0 250
Harpster silty clay loam, 0 to 2 percent slopes 115 44 92 4.8 240
Kenyon loam, 2 to 5 percent slopes 113 43 90 4.7 235
Kenyon loam, 5 to 9 percent slopes 108 41 86 4.5 225
Kenyon loam, 5 to 9 percent slopes, moderately eroded_ 105 40 84 4.4 220
Kenyon loam, 9 to 14 percent slopes, moderately eroded 96 36 76 4.0 200
Klinger silty clay loam, 0 to 2 percent slopes 125 47 93 5.2 260
Klinger silty clay loam, 2 to 5 percent slopes 123 46 92 5.1 255
Lawler silt loam, deep, 0 to 2 percent slopes 100 38 80 4.2 210
Lawler silt loam, moderately deep, 0 to 2 percent slopes - 85 32 68 3.6 180
Lawson silt loam, 0 to 2 percent slopes___ _ 119 45 90 5.0 250
Lilah sandy loam, 8 to 9 percent slopes, moderately eroded_______________ 36 13 28 1.2 60
Marshan silty clay loam, deep, 0 to 2 percent slopes I - 101 38 81 4.0 200
Maxfield silty clay loam, 0 to 2 percent slopes 119 45 89 5.0 250
Muscatine silty clay loam, 0 to 2 percent slopes — 131 50 98 5.5 275
Muscatine silty clay loam, 2 to 5 percent slopes 129 49 96 5.5 275
Muscatine silty clay loam, benches, 0 to 2 percent slopes 131 50 98 5.5 275
Nevin silty clay loam, 0 to 2 percent slopes______________________ 114 43 85 4.8 240
Ostrander loam, 2 to 5 percent slopes —— 113 43 90 4.7 235
Ostrander loam, 5 to 9 percent slopes 108 41 86 4.5 225
Ostrander loam, b to 9 percent slopes, moderately eroded 105 40 84 44 220
Palms muck, 1 to 3 percent slopes _ 80 30 64 3.2 160
Port Byron silt loam, 5 to 9 percent slopes, moderately eroded____________ 117 44 88 4.9 245
Port Byron silt loam, 9 to 18 percent slopes, severely eroded 57 3.0 150
Readlyn loam, 0 to 2 percent slopes — 115 44 92 4.8 240
Saude loam, 0 to 2 percent slopes 85 32 68 3.6 180
Saude loam, 2 to 5 percent slopes_ _ S 83 31 67 3.5 175
Saude loam, 5 to 9 percent slopes 78 29 62 3.3 165
Saude loam, 5 to 9 percent slopes, moderately eroded 75 28 60 3.2 160
Saude-Lilah complex, 2 to 5 percentslopes______________________________ 50 19 37 2.0 100
Saude-Lilah complex, 5 to 14 percent slopes, moderately eroded - e 1.0 50
Sawmill silty clay loam, 0 to 2 percent slopes — 104 40 83 4.4 220
Sawmill-Garwin silty clay loams, 1 to 4 percent slopes 108 41 81 4.5 225
Sparta loamy fine sand, 2 to 5 percent slopes - 61 23 45 2.6 130
Sperry silt loam, 0 to 1 percent slopes_________________________________ 97 37 53 3.5 175
Tama silty clay loam, 0 to 2 percent slopes__ P 127 48 96 5.3 265
Tama silty clay loam, 2 to 5 percent slopes - 125 48 95 5.2 260
Tama silty clay loam, 5 to 9 percent slopes 120 46 90 5.0 250
Tama silty clay loam, 5 to 9 percent slopes, moderately eroded____________ 117 44 88 4.9 245
Tama silty clay loam, benches, 0 to 2 percent slopes_ 127 48 96 5.3 265
Thorp silt loam, 0 to 2 percent slopes_____________ 90 35 72 3.8 160
Turlin loam, 0 to 2 percent slopes _ 120 45 96 5.0 250
Waukee loam, 0 to 2 percent slopes —— 98 37 78 4.1 205
Waukee loam, 2 to 5 percent slopes S 96 36 77 4.0 200
Wiota silt loam, 0 to 2 percent slopes _ I 110 42 88 4.6 230
Zook silty clay loam, 0 to 1 percent slopes 96 36 54 3.8 190

1 Animal-unit-days (AUD) is a term used to express the carrying capacity of pasture. It is the number of animal units carried
per acre multiplied by the number of days the pasture is grazed during a single grazing season without injury to the sod. An acre
of pasture that provides 30 days of grazing for two cows has a carrying capacity of 60 animal-unit-days.
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Grundy County for seven habitat elements. Suitability
is expressed as good, fair, poor, and very poor. This
evaluation is then used to determine the suitability of
each soil series for open-land, woodland, or wetland
wildlife. Only the soils rated good or fair will ade-
quately sustain wildlife.

In the following paragraphs the suitability of the
soil associations, shown on the general soil map, for
the kinds of wildlife in Grundy County is evaluated.

The Tama-Muscatine and Dinsdale-Tama-Klinger
soil associations are more productive of woodland habi-
tat than others in Grundy County. White-tailed deer
are scarce in Grundy County because of a general lack
of woodland habitat. The 1973 population was esti-
mated at five deer. The other significant wildlife spe-
cies that uses woodland habitat is fox squirrel, and its
population is low to moderate.

The Tama-Muscatine and Dinsdale-Tama-Klinger
soil agsociations are more productive of open-land wild-
life habitat than others in Grundy County. The pheas-
ant population is moderate to high, and most pheasant
are produced in the intensively farmed areas. The red
fox and cottontail rabbit are also in these associations,
and their population is moderate.

The Muscatine-Tama-Garwin soil association is
more productive of wetland habitat than others in
Grundy County. Waterfowl populations are only mod-
erate because of a general lack of good quality wetland.
Farm ponds in the county provide good fishing for
largemouth bass, bullhead, bluegill, and channel cat-
fish.

Engineering Uses of the Soils*

This section is useful to those who need information
about soils used as structural material or as foundation
upon which structures are built. Among those who can
benefit from this section are planning commissions,
town and city managers, land developers, engineers,
contractors, and farmers.

Among the soil properties that are highly important
in engineering are permeability, strength, compaction
characteristics, drainage condition, shrink-swell poten-
tial, grain size, plasticity, and reaction. Also important
are depth to the water table, depth to bedrock, and
slope. These properties, in various degrees and com-
binations, affect construction and maintenance of
roads, airports, pipelines, foundations for small build-
ings, irrigation systems, ponds and small dams, and
sewage and refuse disposal systems.

Information in this section of the soil survey can be
helpful to those who—

1. Select potential residential, industrial, com-
mercial, and recreation areas.

2. Evaluate alternate routes for roads, highways,
pipelines, and underground cables.

3. Seek sources of gravel, sand, or clay.

4. Plan farm drainage systems, irrigation sys-
tems, ponds, terraces, and other structures that
control water and conserve soil.

5. Correlate performance of structures already

*DoNALD A. ANDERSON, soil engineer, Iowa State Highway
Commission, and VOLNEY H. SMITH, assistant State conservation
engineer, assisted in preparing this section.

built with properties of the kinds of soil on
which they are built for the purpose of pre-
dicting performance of structures on the same
or similar kinds of soil in other locations.

6. Predict the trafficability of soils for cross-
country movement of vehicles and construction
equipment.

7. Develop preliminary estimates pertinent to con-
struction in a particular area.

Most of the information in this section is presented
in tables 4, 5, and 6, which show, respectively, several
estimated soil properties significant in engineering;
interpretations for various engineering uses; and re-
sults of engineering laboratory tests on soil samples.

This information, along with the soil map and other
parts of this publication, can be used to make interpre-
tations in addition to those given in table 5, and it also
can be used to make other useful maps.

This information, however, does not eliminate the
need for further investigation at sites selected for
engineering works, especially works that involve heavy
loads or that require excavations to depths greater
than those shown in the tables, generally depths of
more than 6 feet. Also, inspection of sites, especially
small ones, is needed, because many delineated areas
of a given soil mapping unit contain small areas of
other kinds of soil that have strongly contrasting
properties and different suitabilities or limitations for
soil engineering.

Some of the terms used in this soil survey have
different meanings in soil science than in engineering.
The Glossary defines many of these terms as they are
commonly used in soil science.

Engineering classification systems

The two systems most commonly used in classifying
samples of soils for engineering are the Unified system
(5, 16), used by the SCS engineers, Department of
Defense, and others, and the AASHTO system (1, 5),
adopted by the American Association of State High-
way and Transportation Officials.

In the Unified system, soils are classified according
to particle-size distribution, plasticity, liquid limit, and
organic-matter content. Soils are grouped in 13 classes.
There are eight classes of coarse-grained soils, identi-
fied as GW, GP, GM, GC, SW, SP, SM, and SC; six
classes of fine-grained soils, identified as ML, CL, OL,
MH, CH, and OH; and one class of highly organic
soils, identified as Pt. Soils on the borderline between
two classes are designated by symbols for both classes;
for example, ML—-CL.

The AASHTO system is used to classify soils accord-
ing to those properties that affect use in highway
construction and maintenance. In this system, a soil
is placed in one of seven basic groups ranging from
A-1 through A-7 on the basis of grain-size distribu-
tion, liquid limit, and plasticity index. In group A-1
are gravelly soils of high bearing strength, or the best
soils for subgrade (foundation). At the other extreme,
in group A-T are clay soils that have low strength
when wet and are the poorest soils for subgrade. Where
laboratory data are available to justify a further
breakdown, the A-1, A-2 and A-7 groups are di-
vided as follows: A-l1-a, A-1-b, A-2-4, A-2-5,
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TABLE 3.—Suitability of the soils for elements

Elements of wildlife habitat
Soil series and map symbols
Grain and Grasses i Hardwood
seed crops and legumes herbaceous plants trees and shrubs

Bolan: 1748 o~ Good Good Good -| Good - _________
Bremer: 43 oo Fair Fair Fair Fair _____________
Calco: 733 - — Fair Fair __ | Fair Fair _____________
Clyde

84 ___ Fair Good Fair Fair . ___________

39IB - -| Fair Fair Fair Fair ______________
Coland: 135 - ___ Fair Fair Fair Fair _____________
Colo:

133 Fair Fair _ Fair Fair _____________

Cl133 U Poor Fair Fair e Fair
Dickinson: 1758, 175C o _______ Fair __ Fair Fair . __ Fair ____________
Dinsdale:

3778 e Good o ___ Good _ o Good - _____ Good _—____________

377C, 377C2, 37702 e Fair Good Good Good _——___________
Donnan: 7828 _ Fair Fair Fair Fair
Ely: 428B Fair Good _ Good Good o __________
Floyd: 198B - Fair Good Good Good ______________
Garwin: 118 - Fair __ Fair Fair Fair . _________.__
Harpster: 595 Fair Fair Fair Fair . ___________
Kenyon:

838 Good Good Good Good .

83C, 83C2, 83D2 Fair __ Good Good Good _— o ___
Klinger: 184, 184B ___________________ Fair _ Good Good ______________ Good e ___
Lawler: 225, 226 Fair _ Good Good Good . __________
Lawson: 484 _ Fair o _____ Good ______ Good Good
Lilah: 776C2 - Poor Poor _ Fair ______________ Poor oo
Marshan: 152 ———-| Fair Fair Good Fair . _____
Maxfield: 382 Fair __ Fair Fair Fair . ___
Muscatine;

119, TI19 Good Good Good Good ______________

1198 _ Good Good _.____________ Good - _______ Good o
Nevin: 88 —_—________ Good -| Good Good Good . _____
Ostrander:

394B | Good _ Good Good - ______ Good ——___________

394C, 394C2 o Good Good Good — Good ______________
Palms: 221 - Poor __ Poor - Poor e PooY .
Port Byron:

620C2 __ Fair Good Good | Good

6203 - Poor Fair . __ Good _ . ___ Good e _
Readlyn: 399 Fair ______________ Good Good Good . ____
Saude:

177, 1778 . ———-| Good Good Good Good - ________.

177C, N 77C2 e Fair . Good Good 1 Good

2418 _ —_— ————| Fair to poor Poor

241C2 -~ ——-| Poor Poor
Sawmill:

933 Fair Fair

9338 — Fair Fair
Sparta: 418 ———=| Very poor _ Poor
Sperry: 122 __.__ —~| Very poor _________ Poor Poor Poor . __________
Tama:

T120, 120, 1208 - — Good ___ Good Good Good . __________

120C, 120C2 ——_____ Fair Good . __ Good Good - ____
Thorp: 404 . _______ POOY e Fair _________ ____ Fair ______________ Fair . ___________
Turlin: 96 ___________________ Fair Good _ Good ______________ Good . __________
Waukee: 178, 1788 ___________________ Good o ____ Good ~__ Good Good . ___________
Wiota: 7 o ___ Good 1 Good ____________ Good - ____________ Good ______________
Zook: 54 Fair Fair Fair Fair ____________._
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of wildlife habitat and kinds of wildlife

Elements of wildlife habitat—continued Kinds of wildlife
Coniferous Wetland Shallow
plants and shrubs plants water areas Open-land Woodland Wetland

Good _____________ Poor ______ ______ Very poor _________ Good ____ o ____ Good Very poor.
Poor __ Good Good —_____________ Fair Fair - Good.
Fair - _______ Good . __________ Fair _______ ______ Fair —_________.___ Fair o __ Fair.

Poor . ________ Good Fair . _________ Fair to good _______ Fair Good.
PoOY Good . _______ Fair ______________ Fair . __ Faiv oo __ Fair.

Poor - ___ Good - _______ Fair - ________ Fair . ________ Fait oo Fair.

Fair - ___ Good o ________ Fair . ______ Fair _____________ Fait oo Fair.

Fair . _____ Good . ____..____ Fair . ___________ Fair ______________ Fair o __ Fair.

Fair —____________ Very poor __.._____ Very poor _________ Fair _____________ Fair — . __ Very poor.
Good ______________ Poor _____________ Very poor _________ Good - _______ Good —— o Very poor.
Good . _______ Poor to very poor __| Very poor _________ Good ______________ Good ——————_______ Very poor.
Fair _____________ Poor ._____________ Very poor _________ Fair ._____________ Fait - __ Fair.

Fair ______________ Poor ______________ Very poor ______ el Good w Good —— o __ Very poor.
Fair - _______ Poor . _____ Very poor —_______ Good - ___________ Good o __ Very poor.
Poor o ___ Good . _______ Fair - __________ Fair Fair —— o __ Fair.

Fair ______________ Good o ________ Fair . ___________ Fair . ___ Fair o __ Fair.

Good o ______ Poor _____________ Very poor —________ Good ______________ Good - Very poor.
Good - __ Poor to very poor __| Very poor —________ Good - _____________ Good ——________ Very poor.
Fair _____________ Fair to poor _______ Fair to poor -______ Good ______________ Good —— Fair to poor.
Fair ______________ Fair ______________ Very poor Good —— Poor.

Fair __ Fair _____________ Fair _____________ Good Fair.

Poor -_____________ Very poor —________ Very poor Very poor —____—___ Very poor.
Poor _____________ Good - ____________ Fair _________ i Fair o _____ Fair.

Poor _ o ____ Good — o Fair -_____________ i Fair - Fair.

Fair —___ Fair Fair _____________ Good o ___ Fair.

Fair . ______ Poor ______________ Poor to very poor __| Good ______________ Good oo __ Very poor.
Fair Fair Fair Fair.

Good — . _______ Poor —_____________ Poor ______________ Poor.
Good —____________ Poor _____________ Very poor _________ Very poor.
Poor - Good . ___________ Fair ______________ Faijr.

Good . __________ Poor ____________ Very poor _________ Very poor.
Good —— . _________ Very poor _________ Very poor _________ Very poor.
Fair ____________ Fair Fair Fair.

Good ————_________ Poor ______________ Very poor _ . ______ Very poor.
Good, o Poor . __ Very poor _________ Very poor.
Poor _____ . _______ Very poor _._______ Very poor _________ Very poor.
Poor o __ Very poor ________ Very poor ________ Very poor.
Fair o _____ Good . ______ Fair . ___________ Fair.

Fair _ Good Poor . ___________ Fair.

Very poor ——_______ Very poor _________ Very poor _________ Poor.
Very poor Good Good o _____ Good.
Good . ___________ Poor . __ Very poor _________ Very poor.
Good — . ________ Poor ______________ Very poor _________ Good ______________ Good ——____________ Very poor.
Fair Good i Good o ______ Fair . ___________ Fair . __ Good.

Fair _____________ Poor —_____________ Poor - __________ Good _—____________ Good Poor.
Good . ______ Poor . ____ Very poor ________ Good . __________ Good - ____________ Very poor.
Good Poor Very poor _________ Good . ___________ Good ——____________ Very poor.
Poor Good Good Fair - ___ Fair ____________ Good.
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TABLE 4.—Estimates of soil properties

[An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soil. The
instructions for referring to other series that appear in the first column of

Classification
P t<1) Depth £ Dominant USDA
- . seasona epth from ominan
Soil series and map symbols | i1 water surface texture
table Unified AASHTO
Ft In
Bolan: 1748 _______________ >10 0-14 | Loam CL A-6
14-27 | Silty clay loam ______.___ CL A-6
27-37 | Sandy loam ____________ SM-SC, SM,or SC | A-4 or A-2
37-60 | Loamy sand ——_____._._.__ SM, SM-SP A-2-4
Bremer: 43 _ oo ___ 1-3 0-27 | Silty clay loam _.__._._____ CLorCH A-7-6
27-08 | Silty clay and silty clay CH A-7-6
loam,
58-78 | Silty clay loam __._______ CL A-6
Caleo: 733 1-3 0-12 | Light silty clay loam ____| CLor OL A-7-6
12-45 | Silty clay loam _._._____ CL or CH A-7-6
45-68 | Silty clay loam _ ... _.____ CL or CH A-7-6
*Clyde: 84, 39I1B o __ 1-3 0-24 | Clay loam ___..__________ OH, MH, or ML, A-7-5
For Floyd part of 391B, 24--49 | Light clay loam _________ CL A-6
see Floyd series. 49-78 | Loam CL A-6
Coland: 135 . 1-3 0-27 | Light silty clay loam __.__| CL, CH, or OL A-7-6
27-55 | Clay loam . _______ CL A-6or A-7-6
55-62 | Heavy sandy clay loam __| CL, CL-ML,or SC | A-4 or A6
Colo: 133, CI133 o ___ 1-3 0-39 | Silty clay loam _________ CL, OH,or CH A-7-6
39-65 | Heavy silty clay loam ._.| CLor CH A-7-6
Dickinson: 1758, 175C —.——_ >10 0-37 | Fine sandy loam ________ SM-SC or SM A4
37-60 | Loamy fine sand and SM or SP A-2-4 or A-3
sand.
Dinsdale: 3778, 377C, 377C2, >5 0-16 | Silty clay loam —____.___ CL or OL A-6or A-7-6
377D2. 16-30 | Silty clay loam _________ CL A-7-6
30-48 | Heavy loam . _________ CL A-6
48-70 | Loam CL A-6
Donnan: 782B ____________ *) 0-7 Loam CL A-6
7-27 | Clay loam o ______ CL A-6 or A-T7-6
27-66 | Silty clay and clay __.___ CH A-7-6
Ely: 4288 3-5 0-31 | Silty clay loam _________ CLor OL A-T-6
81-60 | Silty clay loam and silt CL A-7-6 or A-6
loam.
Floyd: 1988 ____ _______ 2-4 0-18 | Loam ML or MH A-7-5
18-28 | Light clay loam _________ CL A-6
28-35 | Gravelly sandy loam __.__| SMor SC A-20r A4
35-70 | Heavy loam _.__________ CL |
Garwin: |18 _______________ 1-3 0-18 | Silty clay loam _.______ OH, MH, or OL A-7-5
18-42 | Silty clay loam _________ CL or CH A-7-6
42-60 | Silt loam _______________ CL A-6or A-7-6
Harpster: 595 oo 1-3 0-23 | Silty clay loam _________ M%’LOH' CH, or A-T-5to A-7-6
23-48 | Silty clay loam —_________ CH or CL A-7-6
48-60 | Silt loam . ______ CL A-6to A-T-6
Kenyon: 83B, 83C, 83C2, 83D2_ *) 0-18 | Loam CL A-6
18-42 | Loam CL A-6
42-62 | Loam CL A-6
Klinger: 184, 184B __________ 35 0-21 | Silty clay loam _________ CL or OL A-7-6
21-30 | Silty clay loam —________ CL A-7-6
30-64 | Heavy loam —___________ CL A-6
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stgnificant in engineering

soils in such mapping units may have different properties and limitations, and for this reason it is necessary to follow carefully the
this table. The symbol < means less than; the symbol > means more than]

Percentage less than 3 inches
passing sieve— Availabl
- .. vailable .
_ Iﬂ%llltd Pl?:é;:ty Permeability water Reaction Shl;&l;'tsi‘;'f’u
No. 4 No.10 | No.40 | No. 200 capacity p
4.7 2.0 (0.42 (0.074
mm) mm) mm) mm)
Pet In per hr In perin pH
of soil
________ 100 | 95-100| 70-85 25-40 11-15 0.6-2.0 0.18-0.20 5.6-7.3 | Moderate.
________ 100} 95-100 | 75-85 25-40 11-15 0.6-2.0 0.17-0.19 4.5-5.5 | Moderate.
________ 100} 85-95 20-40 10-30 3-10 2.0-6.0 0.11-0.13 4.5-6.0 | Low to none.
________ 100 | 80-90 10-35 INP NP 6.0-20 0.08-0.10 5.1-6.0 | None.
- 100 | 95-100 45-55 20--35 0.2-0.6 0.19-0.21 6.1-7.3 | High.
100 | 95-100 50-65 30-40 0.06-0.2 0.17-0.19 6.6-7.3 | High.
100 | 95-100 20-40 20-35 0.2-0.6 0.16-0.18 6.6-7.83 | Moderate to high.
________ 100 | 95-100 | 85-95 41-50 15-25 0.2-0.6 0.20-0.22 7.9-8.4 | High.
95-100 | 90-95 41-65 20-40 0.2-0.6 0.18-0.20 7.9-8.4 | High.
________ 100 | 95-100 | 80-95 41-65 20-40 0.2-0.6 0.18-0.20 7.4-8.4 | High.
100 | 95-100| 85-95 60-75 45-60 15-25 0.6-2.0 0.21-0.23 6.6-7.8 | High.
90-95 80-90 75-85 5570 30-40 15-25 0.6-2.0 0.17-0.19 7.4-7.8 | Moderate.
90-95 80-90 75-85 5570 25-40 11-20 0.2-0.6 0.15-0.17 7.4-8.4 | Low.
95-100 } 80-100 | 75-85 60-85 45-55 20-30 0.6-2.0 0.20-0.22 6.1-7.3 | High.
95-100 | 80-100 | 75-85 55-85 35-45 11-20 0.2-0.6 0.18-0.20 6.1-7.3 | Moderate.
95-100 | 80-100| 65-85 40-60 20-30 5-15 0.6-2.0 0.14-0.16 6.1-7.3 | Low.
________ 100 | 95-100 | 95-100 41-65 20-40 0.2-0.6 0.21-0.23 6.1-7.3 | High.
________ 100 95-100| 90-100 41-65 20—-40 0.2-0.6 0.18-0.20 6.6-7.3 | High.
________ 100 85-90 35-50 15-35 5-10 2.0-6.0 0.14-0.16 5.6-6.0 | Low.
________ 100 70-75 5-20 NP NP 6.0-20 0.05-0.07 5.6-6.0 | Very low or none.
________ 100 100 | 95-100 30-50 11-20 0.6-2.0 0.21-0.23 5.1-6.0 | Moderate.
e 100 100 | 95-100 41-50 20-30 0.6-2.0- 0.18-0.20 5.1-5.5 | Moderate to high.
95-100 | 90-95 85-90 55-65 20-35 11-20 0.2-0.6 0.17-0.19 5.6-7.8 | Low.
95-100 | 90-95 85-90 55-65 20-30 11-20 0.2-0.6 0.14-0.16 7.9-8.4 | Low.
________ 100 | 85-90 55-75 25-40 11-20 0.6-2.0 0.17-0.19 6.1-6.5 | Moderate.
95-100 | 90-100 | 90-100 | 70-80 35-50 15-25 0.2-0.6 0.15-0.17 5.1-6.0 | High.
95-100 { 95-100 | 90-100 | 75-95 55-70 30-40 <0.06 0.11-0.12 5.6-6.0 | High.
100 | 95-100 41-50 15-30 0.6-2.0 0.20-0.22 5.6-6.0 | Moderate to high.
100 | 95-100 35-45 15-30 0.6-2.0 0.18-0.20 6.1-7.3 | Moderate to high.
________ 100 | 90-95 70-80 41-55 11-20 0.6-2.0 0.20-0.22 6.1-6.5 | Moderate to high.
________ 100 { 65-90 60-75 30-40 11-25 0.6-2.0 0.18-0.20 6.6-7.3 | Moderate to high.
85-95 80--90 65-90 30-40 10-30 2_10 0.6-6.0 0.11-0.13 6.6-7.3 | Low.
90-95 85-95 75-90 50-65 25-40 11-25 0.2-0.6 0.16-0.18 6.6-7.3 | Low.
_ 100 | 95-100 45-60 15-25 0.2-0.6 0.21-0.23 5.6-6.5 | High.
________________ 100 | 95-100 45-60 25-35 0.2-0.6 0.18-0.20 6.5-7.3 | High.
100 { 95-100 35~45 15-25 0.6-2.0 0.18-0.20 6.6-7.3 | Moderate.
________________ 100 | 95-100 45-60 15-85 0.2-0.6 0.21-0.23 7.9-8.4 | High.
100 | 95-100 41-60 20-35 0.2-0.6 0.18-0.20 7.9-8.4 | High.
100 | 95-100 30-50 15-30 0.6-2.0 0.18-0.20 7.9-8.4 | Moderate.
95-100 | 95-100 ( 80-95 55-75 25-40 11-25 0.6-0.2 0.20-0.22 5.6-6.5 | Moderate.
90-95 80-90 65-85 55-65 25-40 11-20 0.2-0.6 0.17-0.19 5.1-6.5 | Low.
90-95 80-90 65~-85 55-65 25-40 11-20 0.2-0.6 0.15-0.17 6.6-8.4 | Low.
________ 100 100 | 95-100 41-50 15-25 0.6-2.0 0.21-0.23 5.6-7.3 | Moderate.
________ 100 100 | 95-100 41-50 20-30 0.6-2.0 0.18-0.20 5.6-6.0 Mgdgf'gtg to high.
95-100 | 90-95 80-90 55-75 25-35 11-20 0.2-0.6 0.18-0.20 6.6-8.4 | Low.
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TABLE 4.—Estimates of soil properties

Classification
bt t(f Depth f Dominant USDA
: . seasona epth from ominan
Soil series and map symbols high water surface texture
table Unified AASHTO
Ft In
Lawler:
226 — S 3-5 0-14 | Silt loam —______________ OL or CL A-6
14-32 | Light silty clay loam ____| CL A-6
32-60 | Coarse sandy loam to SM, SP, or SW A-2-4
gravelly loamy sand.
225 - 3-5 0-12 | Silt loam —____._________ OL or CL A6
12-24 | Light silty clay loam —___! CL or SC A6
24-60 | Loamy sand or gravelly SM, SP, or SW A-2-4
sand.
Lawson: 484 ___________..__ 3-5 0-32 | Silt loam . ________ CL or OL A-6or A-7-6
32-45 | Silt loam to loam ________ CL A-6
45-60 | Sandy loam ____________ SM or 8C A4, A-2
Lilah: 776C2 o >5 0-156 | Sandy loam . _______ SM or SC A-2-40or A4
15-35 | Gravelly loamy sand and | SM, SP, or SW A-1-b
loamy sand.
35-60 | Loamy sand or sand —____ SW-8M A-1-b
Marshan: 152 _____________ 1-3 0-16 | Silty clay loam —____.__ OL, ML, MH, or A-7-5
OH
16-33 | Silty clay loam ____._____ CL A-6
33-60 Sandsz1 loam and loamy SM, SP, SW, or SC | A-2-4
sand.
Maxfield: 382 _____________ 1-3 0-22 | Silty clay loam —______ MH, OH, or OL A-T-5
29830 | Silty clay loam __._______ CL A-7-6
30-70 | Loam oo CL A-6
Muscatine: 119, 1198, THi9 ___ 3-5 0-20 | Silty clay loam ——_______ ML, CL, or OL A-7_6
20-42 | Silty clay loam —________ CLor CH A-7-6
42-64 | Silt loam —___________ CL A-6or A-7-6
Nevin: 88 3-5 0-23 | Light silty clay loam -—__| CL or OL A-7-6
23-50 | Silty clay loam —________ CLor CH A-7-6
50-60 | Loam and sand lenses ___| CL A-6
Ostrander: 394B, 394C, 394C2_ >5 0-20 | Loam CL A-6
20-36 | Heavy sandy loam ______ CLorSC . A-4or A-6
36-60 | Loam CL A-6
Palms: 22| 0-3 0-18 | Muck Pt Muck
18-27 | Silty clay loam _________ CL A-7-6
27-63 | Heavy silt loam _______ CL A-6or A-7-6
Port Byron: 620C2, 62083 ___ 5 0-12 | Silt leoam _______________ CL A-6
12-41 | Silt leam . __________ CL A-6
41-63 | Silt loam . _____ CL or CL-ML A-4 or A-6
Readlyn: 399 . _____ 3-5 0-23 | Heavy loam ____________ CL A-6
28-45 | Heavy loam _________ __ CL A-6
45-60 | Loam CL A-6
*Saude: 177, 1778, 177C, >5 0-16 | Loam CL A-6
177C2, 2418, 241C2. 16-30 | Loam and light loam ____} CL, SC, or SC-SM | A4
For Lilah parts of 241B 30-60 | Gravelly loamy sand and SM, SP, or SW A-1-b, A-3,0r
and 241C2, see Lilah sand. A-2-4
series.
*Sawmill: 933, 933B ________ 1-3 0-27 | Silty clay loam . _______ CL,OL,0OH,or CH | A-7-6
For Garwin part of 27-52 | Silty clay loam —________ CL or CH A-7-6
9338, see Garwin 52-63 | Silty clay loam . _______ CLorCH A-T7-6
series.
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Percentage less than 3 inches
passing sieve— bl
B R . Available .
Lowid | Pty | permeapitty | “ater | Reaction | Shyinkowell
No.4 | No.10 | No.40 | No. 200 capacity potentia
4.7 (2.0 (0.42 (0.074
mm) mm) mm) mm)
Pect In per hr In perin pH
of soil
100 | 95-100 | 85-95 | "70-85 25-40 11-25 0.6-2.0 0.20-0.22 5.6-6.6 | Moderate.
95-100 | 90-95 85-95 80-85 25-40 11-25 0.6-2.0 0.15-0.17 5.6-6.0 | Moderate.
85-95 70-90 50-75 3-25 NP NP 6.0-20 0.04-0.06 5.6-6.5 | None.
100 | 95-100 | 85-95 55-75 25-40 11-25 0.6-2.0 0.18-0.20 5.6-6.6 | Moderate.
95-100 | 90-95 55-75 45-60 25-40 11-25 0.6-2.0 0.16-0.18 5.6-6.0 | Moderate.
85-95 70-90 | 50-75 3-25 NP NP 6.0-20 0.04-0.06 5.6-6.5 | None.
________ 100 100 | 95-100 30-50 15-30 0.6-2.0 0.20-0.22 6.1-6.5 | Moderate to high.
________ 100 100 | 90-95 25-40 11-25 0.6-2.0 0.18-0.20 6.1-6.8 | Moderate.
100 | 95-100| 60-75 30-40 10-30 5-10 2.0-6.0 0.13-0.15 6.6-7.3 | Very low.
95-100 | 90-95 60-75 25-40 15-25 5-10 2.0-6.0 0.08-0.10 5.1-7.3 | Low.
70-90 | 40-60 | 20-50 5-20 NP NP 6.0-20 0.05-0.07 5.1-6.0 | Very low or none.
70-95 60-80 20-50 5-12 NP NP >20 0.02-0.04 5.6-6.0 | None.
100 | 95-100 | 80-95 70-80 41-65 15-30 0.6-2.0 0.20-0.22 6.6-7.3 | High.
95-100 | 90-95 80-95 50-75 30-40 11-25 0.6-2.0 0.15-0.17 6.6-7.3 | Moderate.
80-95 70-95 50-75 5-15 NP-20 NP-10 6.0-20+ 0.02-0.04 6.6-7.3 | None.
________ 100 100 | 95-100 45-60 15-25 0.2-0.6 0.22-0.24 6.6-7.3 | High.
________ 100 100 | 95-100 45-55 25-35 0.2-0.6 0.18-0.20 6.6-7.3 | High.
95-100 | 90-95 80-90 55-75 25-35 11-20 0.2-0.6 0.16-0.18 6.6-8.4 | Low.
100 | 95-100 41-50 15-25 0.6-2.0 0.22-0.24 5.1-5.5 | Moderate.
- - 100 | 95-100 45-55 25-35 0.6-2.0 0.20-0.22 5.6-6.5 | Moderate to high.
________ 100 100 | 95-100 30-45 15-25 0.6-2.0 0.18-0.20 6.6-7.8 | Moderate.
100 100 100 | 80-100 41-50 15-25 0.6-2.0 0.21-0.23 5.6-6.5 | Moderate to high.
100 100 100 | 80-100 41-65 15-40 0.2-0.6 0.18-0.20 5.6-6.0 | High.
100 | 95-100 | 75-95 50-65 20-40 11-20 0.6-2.0 0.10-0.12 5.6-6.0 | Low.
100 | 95-100 | 85-95 55-75 25-40 10-20 0.6-2.0 0.17-0.19 6.1-6.5 | Moderate.
80-90 90-95 60-80 36-55 20-30 5-15 2.0-6.0 0.13-0.15 5.6-6.0 | Low.
90-95 80-90 65-85 55-65 25-40 11-25 0.2-0.6 0.15-0.17 6.6-8.4 | Low.
L S 2.0-6.0 + 0.24-0.26 6.6-8.4 | Moderate.
________ 100 | 95-100 | 80-95 41-50 15-35 0.2-2.0 0.19-0.21 6.6-7.3 | Moderate to high.
100 100 | 80-90 50-75 25-50 11-30 0.6-2.0 0.16-0.18 6.0-8.4 | Moderate.
100 100 | 95-100 25-40 11-25 0.6-2.0 0.18-0.20 5.6-6.5 | Low to moderate.
100 100 | 95-100 25-40 11-25 0.6-2.0 0.17-0.19 6.1-6.5 | Low to moderate.
100 100 | 95-100 25-35 5-15 0.6-2.0 0.17-0.19 5.6-7.3 | Low to moderate.
100 | 95-100 | 75-90 55-75 25-40 11-20 0.6-2.0 0.19-0.21 5.6-6.0 | Moderate.
95-98 80-90 75-85 60-75 25-40 11-20 0.2-0.6 0.16-0.18 5.6-6.5 | Low.
95-100 | 90-95 75-90 5065 25-40 11-20 0.2-0.6 0.15-0.17 7.9-8.4 | Low.
100 [ 90-95 75-95 55-80 25-35 11-20 0.6-2.0 0.16-0.18 5.6-6.0 | Moderate.
100 | 90-95 60-80 35-60 15-30 5-10 0.6-6.0 0.13-0.15 5.6-6.0 | Low.
85-95 70-90 35-60 3-15 NP NP 6.0-20 + 0.02-0.04 6.1-7.3 | Very low or none.
________ 100 100 | 95-100 41-65 20-40 0.2-0.6 0.20-0.22 6.6-7.3 | High.
________ 100 100 | 95-100 41-65 20-40 0.2-0.6 0.18-0.20 6.6-7.3 | High.
________ 100 | 95-100 | 95-100 41-60 15-30 0.6-2.0 0.17-0.19 6.6-7.3 | Moderate to high.
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TABLE 4.—Estimates of soil properties

Classification
oenth t? Depth f Dominant USDA
: : seasona. epth from ominan
Soil series and map symbols high water surface texture
table Unified AASHTO
Ft In
Sparta: 41B o ____ >10 0-11 | Loamy fine sand ________ SM A-2-4
11-77 | Fine sand ______________ SP-SM or SM A-2-4or A-38
Sperry: 122 0-3 0-10 | Silt loam —______________ CL A-6
10-18 | Silt loam _______________ CL A-6
18-48 | Heavy silty clay loam CH A-7-6
and silty clay.
48-60 | Light silty clay — . _____ CL A-7-6
Tama: 120, 1208, 120C, 120C2, >5 0-16 | Silty clay loam _________ CL A-6,A-7-6
Ti20. 16-46 | Silty clay loam _________ CL A-T7-6
46-60 | Silt loam —______________ CL A-6
Thorp: 404 o __ 1-3 0-10 | Heavy silt loam ___.______ CL A-6
10-18 | Silt loam . _______ CL A-6
18-56 | Silty clay loam _________ CL A-6to A-7-6
56-60 | Sandy loam o ___________ SMor SC A-2-4to A4
Turlin: 96 . 3-5 0-33 | Loam CL A-6
33-53 | Light silty clay loam to CL A-6
light clay loam.
53-63 | Loamy sand — . __.____ SM A-2-4
Waukee: 178, 178B ——_______ >5 0-17 | Loam CL A-6
17-387 | Loam and light clay loam_| CL A-6
37-60 | Loamy sand —_._________ SM, SP, SM-SP A-2-4,A-1-b, A-3
Wiota: 7 oo >5 0-18 Sﬂlt loam or silty clay CL-ML or CL A-6
oam.
18-59 | Silty clay loam _________ CL A-6or A-7-6
59-69 | Sandy loam ____________ SMor SC A4
Zook: 54 1-3 0-20 | Silty elay ——___________ OHor CH A-7-6
20-60 | Silty clay and heavy CH A-7-6
silty clay loam.
! Nonplastic.

? Seasonal perched water table at a depth of about 30 inches.

A-2-6, A-2-7, A-7-5, and A-7-6. As additional refine-
ment, the engineering value of a soil material can be
indicated by a group index number. Group indexes
range from 0 for the best material to 20 or more for the
poorest. The AASHTO classification for tested soils,
with group index numbers in parentheses, is shown in
table 6; the estimated classification, without group in-
dex numbers, is given in table 4 for all soils mapped in
the survey area.

Soil properties significant in engineering

Several estimated soil properties significant in engi-
neering are given in table 4. These estimates are made
for typical soil profiles, by layers sufficiently different
to have different significance for soil engineering. The
estimates are based on field observations made in the
course of mapping, on test data for these and similar
soils, and on experience with the same kinds of soil in
other counties. Following are explanations of some of
the columns in table 4.

Depth to bedrock is not given in table 4, because
most soils in the survey area are deep enough over
bedrock that bedrock generally does not affect their
use.

Depth to seasonal high water table is the distance
from the surface of the soil to the highest level that
ground water reaches in the soil in most years.

Dominant USDA texture is described in table 4 in
the standard terms used by the Department of Agri-
culture. These terms take into account relative per-
centages of sand, silt, and clay in soil material that is
less than 2 millimeters in diameter. “Loam,” for ex-
ample, is soil material that contains 7 to 27 percent
clay, 28 to 50 percent silt, and less than 52 percent
sand. If the soil contains gravel or other particles
coarser than sand, an appropriate modifier is added, as
for example, “gravelly loamy sand.” “Sand,” “silt,”

~“clay,” and some of the other terms used in USDA

textural classification are defined in the Glossary at
the back of this publication.
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Percentage less than 3 inches
passing sieve—
Liquid Plasticity o Available : Shrink-swell
av : P 1 -
No.4 | No.10 | No.40 | No. 200 limit index ermeability c;)?(:eil{:y Reaction potential
4.7 2.0 (0.42 (0.074
mm) mm) mm), mm)
Pet In per hr In perin pH
of soil

________ 100 165—80 15-30 NP NP 2.0-6.0 0.06-0.08 5.6-7.3 | Low or none.
________ 100 | '65-80 5-20 NP NP 6.0-20 0.03-0.05 5.1-6.5 | None.
________ 100 100 | 95-100 25-40 11-25 0.6-2.0 0.20-0.22 6.1-7.3 | Moderate.
________ 100 100 | 95-100 20-30 11-20 0.2-0.6 0.17-0.19 5.1-6.0 | Low.
________ 100 100 | 95-100 50-65 25-45 0.06-0.2 0.17-0.19 4.5-6.0 | High.
________ 100 100 | 95-100 41-50 20-35 0.6-2.0 0.15-0.17 6.6-7.3 | Moderate to high.
________ 100 100 | 95-100 35-50 15-25 0.6-2.0 0.21-0.23 5.1-5.6 | Moderate.
________ 100 100 | 95-100 41-50 15-35 0.6-2.0 0.18-0.20 5.1-6.0 | Moderate to high.
________ 100 100 | 95-100 30-40 15-25 0.6-2.0 0.18-0.20 6.1-6.5 | Moderate.
________ 100 100 | 95-100 25-40 11-25 0.6-2.0 0.18-0.20 5.6-6.5 | Moderate.
________ 100 100 | 95-100 20-30 11-20 0.6-2.0 0.17-0.19 5.6-6.0 | Low.
-------- 100 100 | 95-100 35-50 20-30 0.06-0.2 0.16-0.18 5.6-6.0 | Moderate to high.

100| 95-100} 60-70 30-40 10-20 5-10 2.0-6.0 0.10-0.12 5.6-6.0 | Low.

100 95-100| 85-95 60-80 25-40 11-20 0.6-2.0 0.20-0.22 5.6-6.5 | Moderate.

100} 95-100| 85-95 55-75 25-40 11-25 0.6-2.0 0.16-0.18 5.6-6.5 | Moderate.

100| 95-100) 50-75 15-30 NP NP 6.0-20 0.03-0.05 5.6-6.0 | None.

100 | 95-100} 80-95 65-80 25-40 11-25 0.6-2.0 0.16-0.18 5.1-6.5 | Moderate.

95-100 | 95-100| 75-85 55-T75 2040 11-20 0.6-2.0 0.14-0.16 5.1-6.0 | Moderate.

85-95 70-95 | 35-60 3-15 NP NP 6.0-20 + 0.02-0.04 5.1-5.5 | Very low or none.
________ 100 100 | 85-95 25-40 11-25 0.6-2.0 0.19-0.21 5.6-7.3 | Moderate.
________ 100 100 | 85-95 35-45 15-25 0.6-2.0 0.17-0.19 5.6-6.0 | Moderate to high.

100| 90-100 | 85-95 35-50 20-35 5-10 2.0-6.0 0.11-0.13 5.6-6.0 | Low.
________ 100 100 [ 95-100 5065 25-35 0.2-0.6 0.18-0.20 6.1-7.3 | High.
_________ 100 1001 95-100 55-65 30-40 0.06-0.2 0.15-0.17 6.6-7.3 | High.

3 Seasonal high water table generally is at a depth of more than 5 feet.

Liquid limit and plasticity index indicate the effect
of water on the strength and consistence of soil ma-
terial. As the moisture content of a clayey soil is in-
creased from a dry state, the material changes from a
semisolid to a plastic state. If the moisture content is
further increased, the material changes from a plastic
to a liquid state. The plastic limit is the moisture con-
tent at which the soil material changes from the semi-
solid to plastic state; and the liquid limit, from a
plastic to a liquid state, The plasticity index is the
numerical difference between the liquid limit and the
plastic limit. It indicates the range of moisture content
within which a soil material is plastie. Liquid limit and
plasticity index are estimated in table 4, but in table 6
the data on liquid limit and plasticity index are based
on tests of soil samples.

Permeability is that quality of a soil that enables it
to transmit water or air. It is estimated on the basis of
those soil characteristics observed in the field, particu-
larly structure and texture. The estimates in table 4

do not take into account lateral seepage or such tran-
sient soil features as plowpans and surface crusts.

Available water capacity is the ability of soils to
hold water for use by most plants. It is commonly
defined as the difference between the amount of water
in the soil at field capacity and the amount at the
wilting point of most crop plants.

Reaction is the degree of acidity or alkalinity of a
soil, expressed in pH values. The pH value and terms
used to describe soil reaction are explained in the
Glossary. :

Shrink-swell potential is the relative change in vol-
ume to be expected of soil material when the moisture
content changes; that is, the extent to which the soil
shrinks as it dries out or swells when it gets wet. The
extent of shrinking and swelling is influenced by the
amount and kind of clay in the soil. Shrinking and
swelling of soils causes much damage to building
foundations, roads, and other structures. A high
shrink-swell potential indicates a hazard to mainte-
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TABLE 5.—Engineering

[An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soil. The
instructions for referring to other series

Degree and kind of limitation for—

Soil series and
map symbols

Septic tank . Local roads
absorption fields Sewage lagoons Sanitary landfill * and streets
Bolan: 1748 _____________ Slight: sandy loam Severe: moderately Severe: permeability | Moderate to a depth of
and loamy sand at a rapid and rapid per- of more than 2 inches 27 inches: fair to

Bremer: 43

Calco: 733 ______________

*Clyde:
For Floyd part of
391B, see Floyd
series.

Coland: 135 _____________

Colo:

Dickinson:

84, 391B o ____

133, CI33

1758, 175C ____

depth of 27 to 60
inches may allow ef-
fluent to travel long
distances.

Severe: seasonal high
water table; slow
permeability.

Severe: seasonal high
water table; subject
to flooding ; moder-
ately slow permeabil-
ity.

Severe: high water
table; subject to con-
centrated runoff;
water table restricts
percolation.

Severe: seasonal high
water table; subject
to flooding ; moder-
ately slow permeabil-
ity.

Severe: seasonal high
water table; subject
to flooding; moder-
ately slow permeabil-
ity.

Slight: favorable per-
colation rate; poor
filtering material may
allow effluent to
travel long distances.

meability in subsoil
and substratum.

Severe: seasonal high
water table.

Severe: seasonal high
water table; subject
to flooding.

Severe: high organic-
matter content in sur-
face layer; receives
local runoff ; stratified
in places with coarse
material.

Severe: seasonal high
water table; subject
to flooding.

Severe: seasonal high
water table; subject
to flooding.

Severe: moderately
rapid permeability;
subsoil too porous to
hold water.

per hour in subsoil.

Severe: seasonal high
- water table; subject
to occasional flooding.

Severe: seasonal high
water table; subject
to flooding.

Severe: seasonal high
water table,

Severe: seasonal high
water table; subject

to occasional overflow.

Severe: seasonal high
water table; subject

to occasional overflow.

Severe: permeability
of more than 2 inches
per hour.

good compaction
characteristics; me-
dium to high com-
pressibility.

Slight below a depth of
27 inches.

Severe: poorly
drained; difficult to
compact to high
density; high shrink-
swell potential.

Severe: poorly
drained; high shrink-
swell potential.

Severe: poorly
drained; high organic-
matter content; mod-
erate to high shrink-
swell potential.

Severe: poorly
drained; subject to
flooding.

Severe: poorly
drained; subject to
flooding; high shrink-
swell potential.
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soils in such mapping units may have different properties and limitations, and for this reason it is necessary to follow carefully the
that appear in the first column of this table]

Suitability as source of— Soil features affecting—

Terraces and
diversions

Pond reservoir Embankments, Drainage for

Road fill Sand and gravel Topsoil

strength; low
volume change;
good workabil-
ity.

in places; no
gravel.

1to 1Y% feet:
erodible;
slightly
droughty.

areas dikes, and levees | crops and pasture

Fair to a depth Not suitabletoa | Good __._______ Rapid permeabil- | Sandy material; | Natural drainage | Highly erodible
of 27 inches: depth of 27 ity ; material medium perme- | adequate. on slopes; dif-
fair to good inches. too porous to ability where ficult to main-
compaction Fair below a hold water. compacted; tain ridge and
characteristics; | depth of 27 subject to channel; sub-
medium to high inches: too piping. ject to piping.
compressibil- many fines in
ity. places.

Good below a
depth of 27
inches.

Poor: high Not suitable: Fair: silty clay | Suitable for dug- Clayey material; | Poorly drained; | Terraces not
shrink-swell no sand or loam texture. out ponds in high shrink- seasonal high needed; diver-
potential; dif- gravel. places; low swell potential; | water table; sions beneficial
ficult to com- permeability poor compac- tile functions in places if soil
pact to high where com- tion charac- well where is subject to
density; poorly pacted; nearly teristics. properly runoff from ad-
drained. level; seasonal . spaced; sur- jacent slopes.

high water ta- face drainage
ble at a depth beneficial in
of 12 to 36 places.
inches.

Poor: high Not suitable: Fair: high Moderately slow | High shrink- Seasonal high Terraces not
shrink-swell no sand or organic-matter permeability swell potential ; water table; needed ; fea-
potential ; gravel. content to a before compact- fair to poor moderately tures favorable
poorly drained. depth of about ing; high stability after slow permeabil- for diversions.

36 inches; sea- organic-matter compacting; ity; subject to
sonal high content. low shear flooding.
water table; strength.

moderately fine

texture.

Poor: high or- Not suitable: Fair to good to a | High organic- Moderate shrink- | High water ta- Generally not
ganic-matter no sand or depth of 12 to matter content swell potential; ble; wetness needed; favor-
content ; poorly gravel. 24 inches; high in surface fair to good because of able topogra-
drained; mod- organic-matter layer; sand stability after seepage; tile phy; terraces
erate to high content; high strata need compacting. system de- and tile drain-
shrink-swell water table in- blanketing signed to inter- age can be used
potential. terferes with with com- cept laterally in combination

excavation in pacted material moving water in places.
places. in places. . most likely to
be successful.

Poor: poorly Not suitable to a | Fair to good: Moderately slow | Moderate tolow | Moderately slow | Generally not
drained; high depthof 4 to b high organic- permeability; shrink-swell permeability; needed; favor-
organic-matter feet. matter content; high organic- potential; fair seasonal high able topogra-
content. Fair to good be- seasonal high matter content; to good stabil- water table; phy; little or no

low a depth of water table. sand strata be- ity after com- tile drainage limitation of

4 to 5 feet. low a depth of paction. feasible. soil material for
60 inches in diversions.
places.

Poor: high Not suitable: Fair to good : Moderately slow | High shrink- Moderately slow | Generally not
shrink-swell no sand or high organic- permeability; swell potential; permeability; needed; favor-
potential; gravel. matter content; | high organic- fair to poor seasonal high able topogra-
poorly drained. seasonal high matter content. stability after water table; phy; little or no

water table; compaction, tile drainage limitation of
slightly high feasible. soil material
in clay. for diversions.

Good: good Fair: poorly Good to a depth Rapid permeabil- | Sandy material; | Natural drainage | Highly erodible
bearing capac- graded fine and of 1to 1% feet. ity: material poor resistance adequate. on slopes; diffi-
ity and shear medium sand; Fair to poor be- too porous to to piping. cult to maintain

too many fines low a depth of hold water. ridge and chan-

nel; subject to
piping.
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Soil series and
map symbols

Degree and kind of limitation for—

Septic tank
absorption fields

Sewage lagoons

Sanitary landfill *

Local roads
and streets

Dinsdale:
377D2.

Donnan:

Ely:

Floyd:

Garwin: 118

Kenyon:
83D2.

3778, 377C, 377C2,

7828

1988 o ___

838, 83C, 83C2,

Slight: moderate per-
meability to a depth of
2% feet.

Severe: very slow per-
meability in subsoil;
perched water table
during extended wet
periods; unfavorable
percolation rate in
places.

Moderate to severe:
seasonal high water
table; favorable per-
colation rate.

Severe: seasonal high
water table; favorable
percolation rate.

Severe: high water
table; questionable
percolation rate in
places.

Severe: seasonal high
water table.

Moderate where slopes
are less than 9 per-
cent.

Severe where slopes are
more than 9 percent:
questionable percola-
tion rate in places.

Slight where slopes are
less than 2 percent.

Moderate where slopes
are 2 to 9 percent.

Severe where slopes are
mote than 9 percent:
moderately slow per-
meability in lower
part of profile.

Moderate: slopes of 2
to 6 percent.

Moderate: moderate
permeability; high
organic-matter con-
tent in surface layer.

Moderate to severe:
high organic-matter
content in surface
layer; sand strata to
a depth of 2 to 4 feet.

Moderate: high or-
ganic-matter content
in surface layer; high
water table; moderate
permeability in sub-
stratum.

Severe: high organic-
matter content in sur-
face layer; seasonal
high water table; mod-
erate permeability.

Moderate where slopes
are 2 to 9 percent.

Severe where slopes are
more than 9 percent:
high organic-matter
content in surface
layer; pockets of
sand in places; mod-
erately slow perme-
ability.

Moderate to severe:
somewhat poorly
drained; dense, clayey
subsoil.

Moderate: somewhat
poorly drained; re-
ceives runoff from
higher soils.

Moderate: somewhat
poorly drained; re-
ceives runoff.

Severe: poorly
drained; seasonal
high water table.

Severe: poorly
drained ; seasonal
high water table.

Slight: moderately
slow permeability in
glacial till.

Moderate: moderate
to high shrink-swell
potential ; fair to
good compaction
characteristics ; sub-
ject to frost action
where pockets of
water-bearing sand
oceur.

Severe: perched
water table at a depth
of 1 to 2 feet during
extented wet periods;
highly subject to
frost action where
pockets of water-
bearing sand occur.

Severe: fair to good
compaction charac-
teristics; seasonal
high water table; sub-
ject to local flooding
for short periods.

Severe: subjectto
seasonal wetness and
seepage; highly sub-
ject to frost action
where nockets of
water-bearing sand
occur.

Severe: poorly
drained; seasonal
high water table;
high shrink-swell
potential.

Severe: seasonal high
water table; high
organic-matter con-
tent in surface layer;
poorly drained; high
shrink-swell potential.

Moderate: fairto
good compaction
characteristics; sub-~
ject to frost action
where pockets of
water-bearing sand
oceur.
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Suitability as source of—

Soil features affecting—

Road fill Sand and gravel Topsoil
Fair to a depth Not suitable: Good to a depth
of 2 to 3 feet: no sand or of 1to 1% feet:
high volume gravel. generally high
change. organic-matter
Good below a content.
depth of 3 feet: Fair below a
fair to good depth of 1 to
bearing capac- 1% feet.
ity; easy to
compact to
high density.
Fair to a depth Not suitable: Fair to a depth
of 1 to 2 feet. no sand or of 1 to 1% feet:
Poor below a gravel. low organic-
depth of 1 to 2 matter content.
feet: high Poor below a
volume change; depth of 2 feet:
poor workabil- too clayey.
ity; poor bear-
ing capacity.
Poor: moderate | Not suitable: Good: high
or high expan- no sand or organic-matter
sion potential; gravel. content in thick
poor bearing surface layer.
capacity; diffi-
cult to compact
to high density.
Poor to a depth | Not suitable: Good to a depth
of 2 feet: high| nosandor of 1to 1% feet:
organic-matter gravel. high organic-

content; poor
bearing capac-
ity.

Fair below a
depth of about
2 feet: good
bearing capac-
ity.

Poor: high
shrink-swell
potential ; poor
bearing capac-
ity; difficult to
compact to high
density.

Poor: seasonal
high water
table; high
organic-matter
content to a
depth of about
1% feet.

Good below a
depth of 1% to
2 feet: low
compressibil-
ity; fair to
good bearing
capacity; easy
to compact to
high density.

Not suitable:
no sand or
gravel.

Not suitable:
no sand or
gravel.

Not suitable:
no sand or
gravel,

matter content
in surface
layer; seasonal
high water
table.

Fair: moder-
ately fine
texture; high
organic-matter
content; sea-
sonal high wa-
ter table.

Poor: high con-
tent of calcium
carbonates;
seasonal high
water table.

Good to a depth
of 1to 1% feet:
high organic-
matter content.

Fair below a
depth of 1 to
1% feet: low
fertility.

Pond reservoir
areas

Moderate to mod-
erately slow
permeability;
pockets of sand
in places.

Very slow per-
meability in
subsoil ; pock-
ets and lenses
of sand in
places.

Coarse-textured
material below
a depth of 4
feet in places;
moderate per-
meability; dif-
ficult to com-
pact.

Pockets and
strata of sand
in places; res-
ervoir bottom
needs blanket-
ing with com-

pacted material

in places.

Uniform materi-
al; moderately
slow permeabil-
ity ; seasonal
high water
table.

Nearly level;
seasonal high
water table.

Low permeabil-
ity where com-
pacted strata
and pockets of
sand in places;
difficult to find
suitable sites.

Embankments,
dikes, and levees

Drainage for
crops and pasture

Terraces and
diversions

Moderate to high
shrink-swell
potential; fair
to good stabil-
ity after com-
paction; medi-
um to high
compressibil-
ity.

Moderate to high
shrink-swell
potential ; fair
stability after
compaction.

Moderate to high
shrink-swell
potential; fair
to good stabil-
ity after com-
paction.

Moderate to high
shrink-swell
potential; fair
to poor compac-
tion charac-
teristics and
stability after
compaction.

Moderate to high
shrink-swell
potential ; fair
to poor com-~
paction charac-
teristics and
stability after
compaction.

Moderate to high
shrink-swell
potential; fair
to poor compac-
tion charac-
teristics and
stability after
compaction.

Fair to good
compaction
characteristics
and stability
after compac-
tion.

Natural drainage
adequate.

Very slow perme-
ability in sub-
soil; subject to
seasonal seep-
age and wet-
ness.

Subject to wet-
ness because of
seepage in
places; inter-
ceptor tile
needed.

Subject to sea-
sonal wetness
because of lat-
erally moving
water; drain-
age that inter-
cepts laterally
moving water is
most likely to
be successful.

Seasonal high
water table;
tile functions
well.

Seasonal high
water table;
tile functions
well.

Moderately slow
permeability;
seepage on hill-
sides in places;
tile generally
not needed.

All features fa-
vorable; cuts
should be mini-
mal below a
depth of about
3 feet in order
not to expose
lower fertility,
higher density
glacial till.

Low fertility and
high density in
subsoil ; subject
to seasonal wet-
ness and seep-
age.

Features favor-
able; properly
placed diver-
sions protect
against over-
flow and silta-
tion.

Wetness hinders
construetion in
places; terraces
tend to increase
wetness; ter-
races and tile in
combination are
most likely to
be successful.

Not needed be-
cause of topog-
raphy.

Not needed be-
cause of topog-
raphy.

Terraces and tile
drainage in
combination
generally are
most successful;
low fertility in
subsoil ; concen-
tration of small
stones at a
depth of 124 to
2 feet.
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Soil series and
map symbols

Degree and kind of limitation for—

Septic tank
absorption fields

Sewage lagoons

Sanitary landfill *

Local roads
and streets

Klinger: 184, 184B _____

Lawler:
226

Lawson: 484 __________

Lilah:

Marshan: 152 —________

776C2

Moderate: seasonal
high water table;
favorable percolation
rate.

Moderate: seasonal
high water table;
rapid permeability in
substratum; poor fil-
tering material below
a depth of 40 inches;
favorable percolation
rate; hazard of con-
tamination of ground
water.

Moderate: rapid per-
meability in substra-
tum; seasonal high
water table; poor fil-
tering material below
a depth of 32 inches.

Severe: seasonal high
water table; subject
to flooding ; favorable
percolation rate.

Slight: pollution of
water supply is a se-
vere hazard in places.

Severe: high water
table; water table
restricts percolation;
subject to concen-
trated runoff.

Moderate: high
organic-matter con-
tent in surface layer;
strata of sand in
places; slow perme-
ability in substratum
where compacted ;
seasonal high water
table.

Severe: substratum
too porous to hold
water.

Severe: substratum
too porous to hold
water.

Severe: subjectto
flooding and fluctuat-
ing water table; coarse
strata in places below
a depth of 5 feet.

Severe on all slopes:
rapid permeability in
substratum; too po-
rous to hold water;
severe hazard of
contamination.

Severe: substratum
too porous to hold
water; hazard of con-
tamination of ground
water.

Moderate: somewhat
poorly drained; sea-
sonal water table at a
depth of 3 to 5 feet.

Severe: rapid perme-
ability in the sandy
substratum.

Severe: rapid perme-
ability in the sandy
substratum.

Severe: somewhat
poorly drained ; sea-
sonal high water
table; sandy sub-
stratum in places be-
low a depth of 60
inches; subject to
flooding.

Severe: very rapid
permeability in sub-
stratum.

Severe: poorly
drained; seasonal
high water table at a
depth of 1 to 3 feet;
rapid permeability in
sandy substratum.

Moderate to severe:
fair to good compac-
tion characteristics
below a depth of 2%
to 3 feet; moderate to
high shrink-swell po-
tential; seasonal high
water table at a depth
of 3 to 5 feet.

Moderate: seasonal
high water table at a
depth of 2 to 4 feet.

Moderate: somewhat
poorly drained ; sea-
sonal water table at a
depth of 2 to 4 feet.

Moderate: somewhat
poorly drained; sea-
sonal high water
table; moderate to
high shrink-swell

potential.
Slight . _____
Severe: 7poorly

drained; seasonal
high water table at a
depth of 1 to 3 feet.
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Suitability as source of— Soil features affecting—

Pond reservoir Embankments, Drainage for Terraces and

Road fill * Sand and el i -
and grav Topsoil areas dikes, and levees | crops and pasture diversions
Poor to a depth Not suitable: Good: high Difficult to find Moderate to high | Seasonal high Generally not
of 2 to 3 feet: no sand or organic-matter suitable sites; shrink-swell po-| water table; needed because
fair bearing gravel. content in sur- strata of sand tential; fair to tile functions of topography;

capacity; poor
shear strength;
high organic-
matter content
in surface
layer.

Fair below a
depth of 2 to 3
feet: good
bearing capac-
ity; good shear
strength.

Fair to poortoa
depth of about
32 inches:
high organic-
matter content.

Good below a
depth of 32
inches.

Poor to a depth
of about 24 to
30 inches:
high organic-
matter content.

Good below a
depth of 24 to
30 inches.

Poor: high
organic-matter
content; low
bearing capac-
ity; high com-
pressibility;
seasonal high

- water table.

Very good:
well-graded
sand and grav-
el; very low to
no compressi-
bility; little or
no volume
change when
wet.

Very poor to a
depth of 3 feet:
high organic-

matter content.

Good below a
depth of 3 feet:
good bearing
capacity; good

shear strength;

low volume
change.

Good below a
depth of about
32 inches for

sand: gener-
ally low in
gravel.

Good below a
depth of about
24 to 30 inches
for sand:
generally low
in gravel.

Poor to a depth
of 5 feet:
sand below
a depth of 5
feet; too
many fines in
places.

Good: well-
graded sand
and gravel in
places below a
depth of 1 to
11 feet.

Good below a

depth of 3 feet:

well-graded
sand and grav-
el; low in
gravel; high
water table in-
terferes with
excavation in
places.

face layer.

Good to a depth

of about 3 feet.

Poor below a

depth of about
3feet: high
organic-matter
content in sur-
face layer.

Good to a depth

of about 2 feet.
Poor below a
depth of about
2 feet: high
organic-matter
content in sur-
face layer.

Good: high
organic-matter

content in thick

surface layer;
subject to
flooding.

Fair in upper
part.

Very poor be-
low: low
organic-matter
content.

Good to a depth
of 1to 1% feet.

Fair between
depths of 134
and 3 feet.

Poor below a
depth of 3 feet.

below a depth
of 2 to 3 feet in
places; reser-
voir area needs
to be compacted
in places to pre-
vent seepage.

Nearly level;

moderate per-
meability;
porous sub-
stratum at a
depth of 32 to
40 inches.

Nearly level;

moderate per-
meability;
porous sub-
stratum at a
depth of 24 to
30 inches.

Moderate perme-

ability ; subject
to flooding;
substratum is
sandy in places
below a depth
of 60 inches.

Shallow to very

rapidly perme-
able in sand
and gravel sub-
stratum; too
porous to hold
water.

Substratum too

porous to hold
water; fluctu-
ating water
table; dugout
ponds feasible.

good compac-
tion character-
istics and
stability after
compaction.

Moderate to low

shrink-swell
potential ; good
to poor compac-
tion charac-
teristics and
stability after
compaction in
the substratum.

Sandy substra-

tum; fair to
poor resistance
to piping; poor
stability after
compaction.

Fair to good com-

paction charac-
teristics and
stability after
compaction in
subsoil.

Sandy subsoil

and substra-
tum; poor re-
sistance to
piping ; medi-
um to high per-
meability where
compacted.

Fair to good com-

paction charac-
teristics and
stability after
compaction in
subsoil ; poor
resistance to
piping and high
permeability in
substratum
where com-
pacted.

well; tile need-
ed in places.

Seasonal high

water table;
moderate per-
meability;
water-bearing
sand restricts
installation in
places.

Seasonal high

water table;
moderate per-
meability;
water-bearing
sand restricts
installation in
places.

Seasonal high

water table;
tile functions
well ; protection
from flooding
needed in
places.

Natural drainage

adequate.

Seasonal high

water table;
tile drainage
feasible; water-
bearing fine
sand restricts
installation in
places.

if needed, soil
features are fa-
vorable; ter-
races and tile
drainage in
combination
generally are
successful.

Not applicable

because of un-
favorable to-
pography; soil
features favor-
able for diver-
sions.

Not applicable

because of to-
pography ; soil
properties fa-
vorable for
diversion ter-
races.

Soil features fa-

vorable; prop-
erly placed
diversions help
direct local run-
off and reduce
flooding and
wetness.

Slopes generally

very short;
slopes very ir-
regular in some
places; shallow
to sand and
gravel; highly
erodible; diffi-
cult to maintain
ridge and chan-
nel.

Generally not

needed because
of topography.
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Soil series and
map symbols

SOIL SURVEY

TABLE 5.—FEngineering

Degree and kind of limitation for—

Maxfield: 382 __..______

Muscatine: 119, 1198, TI19 __

Nevin: 88 _

Ostrander: 394B, 394C,
394C2.

Palms: 221 .

Port Byron:

620C2, 62083 _—

Septic tank

Local roads

3 1
absorption fields Sewage lagoons Sanitary landfill and streets
Severe: high water Moderate: high Severe: poorly Severe: poorly
table; questionable organic-matter content | drained; seasonal drained; seasonal
percolation rate in in surface layer; sea- high water table at a high water table at a

places.

Moderate: seasonal
high water table;
favorable percolation
rate.

Severe: seasonal high
water table; moder-
ately slow permeabil-
ity.

Slight where slopes are
less than 5 percent.

Moderate where slopes
are 5 to 9 percent.

Severe where slopes are
more than 9 percent:
favorable percolation
rate.

Severe: frequent high
water table; subject
to ponding.

Slight where slopes are
less than 5 percent.
Moderate where slopes

are b to 9 percent.

Severe where slopes are’

more than 9 percent:
moderate permeabil-
ity ; favorable perco-
lation rate.

sonal high water
table.

Moderate: moderate
permeability; difficult
to find suitable sites;
high organic-matter
content in surface
layer.

Moderate: moderately
slow permeability;
high organic-matter
content; sandy strata
oceur in places below
a depth of 4 feet.

Severe: moderately
rapid permeability in
sandy substratum.

Severe: high organic-
matter content; vari-
able permeability in
strata below muck.

Moderate where slopes
are less than 9 per-
cent.

Severe where slopes are
more than 9 percent:
semipervious even
where compacted.

depth of 1 to 3 feet.

Severe: somewhat
poorly drained ; sea-
sonal high water table
at a depthof 3to 5
feet.

Severe: somewhat
poorly drained ; sea-
sonal high water table
at a depth of 2 to 4
feet; moderate to
high shrink-swell po-
tential; rapid to very
rapid permeability in
places below a depth
of 60 inches.

Slight: moderately
slow permeability in
glacial till below a
depth of 3 to 4 feet.

Severe: very poorly
drained; seasonal
high water table at a
depth of 0 to 3 feet;
muck to a depth of 28
inches.

Slight where slopes are

- less than 15 percent.

Moderate where slopes
are more than 15 per-
cent: loess underlain
by glacial till.

depth of 1 to 3 feet;
high shrink-swell
potential.

Severe: high organic-
matter content; fair
to poor compaction
characteristics; sea-
sonal high water table
ata depthof 3to5
feet.

Severe: CL material;
plasticity index gen-
erally more than 15;
somewhat poorly
drained.

Moderate: subject to
frost action where
pockets of water-
bearing sand occur.

Severe: very poorly
drained; seasonal
high water table at a
depth of 0 to 3 feet;
highly subject to frost
heave; very high
organic-matter con-
tent.

Severe: poor bearing
capacity; fair to poor
compaction charac-
teristics.
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Suitability as source of—

Soil features affecting—

Road fill *

Sand and gravel

Topsoil

Pond reservoir

Embankments,

Drainage for

Terraces and
diversions

areas dikes, and levees |crops and pasture

Poor to a depth Not suitable: Fair: moder- Difficult to find High shrink- Seasonal high Generally not
of about 3 feet. no sand or ately fine tex- suitable sites; swell potential; water table; needed because

Fair below a gravel. ture; high moderately slow| fair to good tile functions of topography.
depth of about water table; permeability; compaction well.

3 feet: high high organic- strata of sand characteristics
shrink-swell matter content occur in places and stability
potential ; poor in thick sur- below a depth after compac-
bearing capac- face layer. of 3 feet. tion.

ity; difficult to

compact.

Poor: fair Not suitable: Good: high Difficult to find Moderate to high | Seasonal high Generally not
bearing capac- no sand or organic-matter suitable sites; shrink-swell water table; needed because
ity ; poor shear gravel. content in thick reservoir areas potential; fair tile functions of topography;
strength; mod- surface layer. need to be com- to good compac-| well; tile not if needed, no
erate to high pacted in tion charac- needed in soil limitations.
shrink-swell places to pre- teristics and places.
potential; high vent seepage. stability after
organic-matter compaction.
content in sur-
face layer.

Not suitable: Not suitable: Good __.._____ Difficult to find Moderate to high | Seasonal high Terraces not
poor bearing no sand or suitable sites; shrink-swell water table; needed; diver-
capacity; poor gravel. low permeabil- potential; fair tile functions sions beneficial
shear strength; ity where com- to good compac- well; tile gen- in places in pre-
high shrink- pacted. tion charac- erally not venting runoff
swell potential; teristics and needed. overflow from
high elasticity; stability after adjacent slopes.
difficult to com- compaction.
pact.

Good below a Not suitable: Good _.________ Low permeabil- Fair to good Not needed: Subsoil low in
depth of 1% to no sand or ity where com- compaction seepage in fertility; ter-

2 feet: low gravel. pacted; pockets characteristics places in early races and tile
compressibil- and strata of .and stability spring. drainage in
ity; fair to sand in many after compac- combination
good bearing places; reser- tion. generally are
capacity; easy voir areas need most successful.
to compact to to be scarified
high density. and compacted

in places.

Very poor: very| Not suitable: Good when mixed | Frequent high Organic material | Variable but gen- | Not needed: de-
high organic- no sand or with mineral water table; unsuited for erally moderate pressional soil.
matter content gravel. soil; underly- depressional embankments. or moderately
in muck; fre- ing material areas; suitable slow perme-
quent high fair to poor. for dug-out ability; deep
water table; ponds in places. cuts needed in
subject to pond- places for out-
ing and wet- lets.
ness.

Fair to poor: Not suitable: Good __________ Moderate perme- | Fair to good Natural drainage | All soil features
medium to high no sand or ability in sub- compaction adequate. favorable.
compressibil- gravel. soil; subject to characteristics
ity ; difficult to seepage; bot- and stability
compact to high toms of reser- after compac-

density; poor
bearing capac-
ity; high
organic-matter
content.

voirs need to be
compacted in
places; uniform
material.

tion.
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Soil series and
map symbols

Septic tank
absorption fields

Readlyn:

*Saude: 177, 1778, 177C,
t77C2, 241B, 241C2.
For Lilah parts of
241B and 241C2, see
Lilah series.

*Sawmill: 933, 9338
For Garwin part of
933B, see Garwin

series.
Sparta: 4I1B
Sperry: 122 ______________
Tama: 120, 1208, 120C,
120C2, Ti20.

Moderate to severe:
seasonal high water
table; questionable
percolation rate in
places; moderately
slow permeability.

Slight where slopes are
less than 5 percent.

Moderate where slopes
are b to 9 percent:
favorable percolation
rate; moderate
hazard of stream con-
tamination.

Severe: seasonal high
water table; unfavor-
able percolation rate
in places; subject to
flooding.

Moderate where slopes
are less than 9 per-
cent.

Severe where slopes are
more than 9 percent:
poor filtering materi-
al; severe hazard of
contamination.

Severe: high water
table; slow permeabil-
ity ; unfavorable per-
colation rate.

Slight where slopes are
less than 5 percent.

Moderate where slopes
are 5 to 9 percent.

Severe where slopes are
more than 9 percent:
favorable percolation
rate; poor filtering
material below a
depth of 5 feet in T120
causes contamination
of ground water in

places.

SOIL SURVEY

TABLE b.-—Engineering

Degree and kind of limitation for—

|
\
Sewage lagoons |

Sanitary landfill *

Local roads
and streets

Slight where slopes are
less than 2 percent.
Moderate where slopes

are 2 to 5 percent:
high organic-matter
content in surface
layer; pockets of
sand in places.

Severe: sand and
gravel at a depth of
about 2 feet; too po-
rous to hold water;
severe hazard of con-
tamination.

Severe: subject to
flooding; seasonal
high water table.

Severe: material too
porous to hold water;
high rate of seepage.

Moderate: slow perme-
ability; high organic-
matter content in sur-
face layer; difficult to
find suitable sites.

Moderate where slopes
are 2 to 9 percent.

Severe where slopes are
more than 9 percent:
moderate permeabil-
ity.

Severe on T120: sandy
material below a
depth of 5 feet.

Moderate: somewhat
poorly drained; sea-
sonal high water table
ata depthof3tob
feet; moderately slow
permeability in gla-
cial till.

Severe: very rapid
permeability.

Severe: vpoorly
drained ; seasonal
high water table at a
depth of 1 to 3 feet.

Severe: very rapid
permeability.
Severe: very poorly .

drained; seasonal
high water table at a
depth of 0 to 3 feet.

Slight: loess under-
lain by glaecial till at
a depth of 5 to 15
feet.

Severe on T120: sandy
material below a
depth of 5 feet.

Moderate to severe:
somewhat poorly
drained ; medium to
low shear strength ;
fair to good compac-
tion characteristics;
subject to frost action
where pockets of sand
oceur.

Severe: poorly
drained; fair to poor
compaction charac-
teristics; moderate to
high shrink-swell

potential.
Slight . _____________
Severe: very poorly

drained; fair to poor
compaction charac-
teristics; moderate to
high shrink-swell
potential.

Severe: medium to
low shear strength;
fair to good compac-
tion characteristics;
moderate to high
shrink-swell potential.
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Suitability as source of—

Soil features affecting—

Road fill ®

Sand and gravel

Topsoil

Pond reservoir

Embankments,

Drainage for

Terraces and

areas dikes, and levees | crops and pasture diversions
Good below a Not suitable: Good to a depth Moderately slow | Fair to good Seasonal high Terraces gener-
depth of 1% to no sand or of 1to 1% feet: permeability; compaction water table; ally not needed;
2 feet: low gravel. high organic- strata of sand characteristics tile functions terraces in-
g:ompre;smbll- matter content. in places; dif- and stability well where crease infiltra-
ity; fair to Fair below a ficult to find after compac- properly in- tion and the
good bearing depth of 12 suitable sites. tion. stalled; not all need for drain-
capacity; fair feet: clayey; areas need tile agein places;

to good compac-
tion charac-
teristics.

Good below a
depth of about
2 feet: low
volume change;
good workabil-
ity ; good bear-
ing capacity;
good shear
strength.

Very poor:
high shrink-
swell potential;
poor bearing
capacity; poor
shear strength.

Good: low vol-
ume change;
good workabil-
ity where soil
is more than
15 percent
fines; lacks sta-
bility under
wheel loads
when dry;
erodible,

Very poor: high
shrink-swell
potential; poor
bearing capac-
ity; difficult to
compact.

Fair to poor:
fair bearing
capacity ; mod-
erate to high
shrink-swell
potential; loss
of bearing ca-
pacity with in-
crease in mois-
ture.

Good on T120 be-
low a depth of
5 feet.

Good below a
depth of about
30 inches:
well-graded
sand that has
gravel in
places.

Not suitable:
no sand or
gravel.

Good: poorly
graded fine and
medium sand.

Not suitable:
no sand or
gravel.

Not suitable:
no sand or
gravel.

T120 has sandy
material below
a depth of 5
feet that has
too many fines
in places; little
or no gravel.,

low fertility.

Good to a depth
of 1 to 1% feet;
coarse below a
depth of 30
inches.

Fair: moder-
ately fine tex-
ture; high
organic-matter
content; sea-
sonal high wa-
ter table.

Poor: very low
water-holding
capacity.

Fair in surface
layer.

Poor below a
depth of about
1to 1% feet:
high water ta-
ble; subsoil
high in clay.

Good to a depth
of 1to 1% feet:
generally thick,
dark surface
layer.

Fair below sur-
face layer:
somewhat
clayey.

Sand and gravel
at a depth of
about 30
inches; too po-
rous to hold
water.

Moderately slow
permeability
before compac-
tion; high
organic-matter
content.

Rapid permeabil-
ity ; material
too porous to
hold water.

Depressional
topography;
very slow per-
meability;
suited to dug-
out ponds in
places.

Moderate perme-
ability ; bottoms
of reservoirs
need to be
scarified and
compacted in
places.

Rapid permeabil-
ity in T120 be-
low a depth of
5 feet.

Poor compaction
characteristics
and stability
after compac-
tion in lower
part of subsoil
and in substra-
tum.

Fair to good
compaction
characteristics
and stability
after compac-
tion.

Fair to poor
compaction
characteristics;
poor stability
after compac-
tion; fair to
poor resistance
to piping.

Fair to poor
compaction
characteristics
and stability
after compac-
tion.

Fair to good
compaction
characteristics
and stability
after compac-
tion.

drainage.

Natural drainage
adequate.

Seasonal high
water table;
tile functions
well.

Natural drainage
excessive.

High water ta-
ble; slow per-
meability; tile
does not drain
all areas; sur-
face drainage
needed to re-
move ponded
water.

Natural drainage
generally ade-
quate.

terraces and tile
drainage in
combination
generally are
most successful.

Slopes generally
short and irreg-
ular; coarse be-
low a depth of 2
feet; cuts
should be mini-
mal.

Not needed be-
cause of topog-
raphy.

Highly erodible;
unstable on
slopes; difficult
to maintain
ridge and chan-
nel; subject to
piping.

Not needed be-
cause of topog-
raphy.

Well suited:
subsoil gener-
ally responds
well to good
management
practices; not
needed on T120.
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Soil series and
map symbols

Degree and kind of limitation for—

Septic tank

Local roads

3 1
absorption fields Sewage lagoons Sanitary landfill and streets

Thorp: 404 ____________ Severe: seasonalhigh | Moderate: seasonal Severe: poorly Severe: poorly
water table; slow per- high water table; slow | drained; seasonal drained; moderate to
meability. permeability. high water table at a high shrink-swell

depth of 2 to 4 feet. potential.

Turlin: 96 o —_ Severe: subject to Severe: subject to Severe: poorly Moderate: somewhat
flooding ; seasonal flooding ; moderate drained; seasonal poorly drained; sub-
high water table; permeability; coarse high water table at a Ject to occasional
flooding damages fil- in places below a depth of 2 to 5 feet. flooding.
ter field in places. depth of 4 feet.

Waukee: 178, 1788 ———__ Slight where slopes are | Severe: sand and Severe: very rapid Moderate: moderate
less than § percent. gravel below a depth permeability in the shrink-swell potential.

Moderate where slopes of 3 feet; too porous substratum.
are 5 to 9 percent: to hold water.
favorable percolation
rate; moderate hazard
of ground water
contamination.

Wiota: 7 - Slight to moderate: Moderate: generally Severe: very rapid Moderate to severe:
moderate permeabil- moderate permeability | permeability in places good to poor compac-
ity. in places below a below a depth of 60 tion characteristics;

depth of 5 feet. inches. moderate to high
shrink-swell potential.

Zook: 54 _____________ Severe: high water Severe: high water Severe: poorly Severe: poorly

table; subject to flood-
ing; unfavorable
percolation rate.

table; subject to flood-
ing; high organic-
matter content; slow
permeability.

drained ; seasonal
high water table at a
depth of 1 to 3 feet;
subject to ponding
and overflow.

drained; high shrink-
swell potential.

* Onsite study is needed of the deep underlying strata, the water table, and the hazards of aquifer pollution and drainage into

ground water in landfill deeper than 5 or 6 feet.

nance of structures built in, on, or of material hav-
ing this rating.

Engineering interpretations

The interpretations in table 5 are based on the esti-
mated engineering properties of soils shown in table 4,
on test data for soils in this survey area and others
nearby or adjoining, and on the experience of engi-
neers and soil scientists with the soils of Grundy

County. In table 5, ratings are used to summarize
limitations or suitability of the soils for all listed pur-
poses other than for pond reservoir areas; embank-
ments, dikes, and levees; drainage for crops and
pasture; and terraces and diversions. For these par-
ticular uses, table 5 lists those soil features not to be
overlooked in planning, installation, and maintenance.

Soil limitations are indicated by the ratings slight,
moderate, and severe. Slight means soil properties are
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Suitability as source of—

Soil features affecting—

Road fill* Sand and gravel Topsoil

Pond reservoir
areas

Terraces and
diversions

Embankments,
dikes, and levees

Drainage for
crops and pasture

Poor: fairto Poor: sand has | Good in surface

Difficult to com-

Fair to good | Seasonal high Terraces not

poor bearing
capacity; fair
to poor shear
strength ; poor
compaction
characteristics;
moderate or
high shrink-
swell potential.

Fair to poor:
high organic-
matter content
in surface
layer; fair to
poor bearing
capacity; fair
to poor shear
strength ; me-
dium to high
compressibil-
ity.

Fair in upper
part.
Good below a
depth of 3 feet:
high organic-
matter content
in surface
layer; good
bearing capac-
ity and shear
strength in
substratum;
low volume.

Poor to fair in
lower strata:
fair bearing
capacity; mod-
erate to high
shrink-swell
potential.

Very poor: high
water table;
high shrink-
swell potential;
poor compac-
tion; poor bear-
ing capacity.

too many fines
in places be-
low a depth of
5 feet.

Fair to poor be-
low a depth of
5 feet: sand
has too many
fines in places.

Good below a
depth of 3 feet:
poorly graded
sand and grav-
el; low in
gravel.

Fair to poor:
sandy material
has too many
fines in places
below a depth
of 5 to 6 feet.

Not suitable:
no sand or
gravel,

layer.
Fair below.

Good: high
organic-matter
content.

Good to a depth

of 1to 1% feet:

high organic-
matter content.
Fair between
depths of 1%
and 3 feet.
Poor below a
depth of 3 feet.

Poor: too high
in clay.

pact; seasonal compaction water table; needed; diver-
high water characteristics tile drainage sions beneficial
table; slow and stability difficult in to prevent run-
pe;meablllty; after compac- places; surface off overflow
suitable for tion, needed. from adjacent
dugout ponds slopes.

in places.

Moderate perme-

ability ; subject
to flooding;
coarse strata
in places below
a depth of 4
feet.

Moderate perme-

ability in upper
part; very
rapid perme-
ability in sub-
stratum; sand
and gravel be-
low a depth of
3 feet.

Generally not

suitable; too
porous to hold
water in
places; difficult
to find suitable
sites.

Suitable for dug-

out ponds in
places; season-
al high water
table; subject
to flooding;
slow permeabil-
ity.

Fair to good

compaction
characteristics
and stability
after compac-
tion.

Fair to good

compaction
characteristics
and stability
after compac-
tion.

Good to poor

compaction
characteristics
and stability
after compac-
tion.

High shrink-

swell potential;
fair to poor
compaction
characteristics
and stability
after compac-
tion.

Moderate perme-

ability; season-
al high water
table; subject
to flooding;
dikes and tile
drainage feasi-
ble; not all
areas need tile.

Natural drainage

adequate.

Not needed:

well drained.

Tile drains work

only if closely
spaced; sur-
face drains
needed to re-
move water in
places.

Generally not

needed ; no soil
limitations.

Slopes generally

short and irreg-
ular; cuts
should be mini-
mal; sand and
gravel at a
depth of 3 feet.

Terraces not

needed ; diver-
sions beneficial
in preventing
runoff overflow.

Not needed be-

cause of topog-
raphy.

2 Specific values should not be assigned to estimates of bearing capacity given in this column.

generally favorable for the rated use, or in other words,
limitations are minor and easily overcome, Moderate
means that some soil properties are unfavorable but
can be overcome or modified by special planning and
design. Severe means soil properties are so unfavorable
and so difficult to correct or overcome as to require
major soil reclamation and special designs. For some
uses, the rating of severe is divided to obtain ratings of
severe and very severe. Very severe means one or more

soil properties are so unfavorable for a particular use
that overcoming the limitation is most difficult and
costly and commonly not practical for the rated use.

Soil suitability is rated by the terms good, fair, and
poor, which have, respectively, meanings approxi-
mately parallel to the terms slight, moderate, and se-
vere.

Following are explanations of some of the columns
in table 5.
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[Tests performed by the Iowa State Highway Commission in accordance with standard procedures

Moisture-density *
S 1 1 o h
oil name and location Parent materia report Dept .
No. Mazi(;mum Optimum
AAD1 dens}i,ty moisture
In Lb per cu ft Pet
Dinsdale silty clay loam: Wisconsin loess over 1980 0-6 100 19
437 feet E and 639 feet S of the NW corner of NE%4 Towan till. 1981 16-21 103 20
sec. 20, T. 88 N., R. 15 W. (Modal) 1982 37-44 116 13
1983 48-58 123 11
Muscatine silty clay loam: Wisconsin loess. 1126 0-7 90 25
130 feet S and 126 feet W of the NE corner of 1127 23-30 98 21
I(\IB\/}V?%W%NE% sec. 20, T. 87 N., R. 17 W. 1128 53-60 108 17
oda

1 Based on AASHTO Designation T 99-57, Method A (1).

3 Mechanical analysis according to AASHTO Designation: T 88-57 (). Results by this procedure may differ somewhat from
results obtained by the soil survey procedure of the Soil Conservation Service (SCS). In the AASHTO procedure, the fine material
is analyzed by the hydrometer method and the various grain-size fractions are calculated on the basis of all the material, including
that coarser than 2 millimeters in diameter. In the SCS soil survey procedure, the fine material is analyzed by the pipette method

Septic tank absorption fields are subsurface systems
of tile or perforated pipe that distribute effluent from
a septic tank into natural soil. The soil material from a
depth of 18 inches to 6 feet is evaluated. The soil prop-
erties considered are those that affect both absorp-
tion of effluent and construction and operation of the
system. Properties that affect absorption are perme-
ability, depth to water table or rock, and susceptibility
to flooding. Slope is a soil property that affects diffi-
culty of layout and construction and also the risk of
soil erosion, lateral seepage, and downslope flow of
efﬁléent. Large rocks or boulders increase construction
costs.

Sewage lagoons are shallow ponds constructed to
hold sewage within a depth of 2 to 5 feet long enough
for bacteria to decompose the solids. A lagoon has a
nearly level floor and sides, or embankments, of com-
pacted soil material. The assumption is made that the
embankment is compacted to medium density and the
pond is protected from flooding. Properties are con-
sidered that affect the pond floor and the embankment.
Those that affect the pond floor are permeability,
organic-matter content, and slope, and if the floor
needs to be leveled, depth to bedrock becomes impor-
tant. The soil properties that affect the embankment
are the engineering properties of the embankment ma-
terial, as interpreted from the Unified soil classifica-
tion, and the amount of stones, if any, that influence
the ease of excavation and compaction of the embank-
ment material.

Sanitary landfill is a method of disposing of refuse in
dug trenches. The waste is spread in thin layers, com-
pacted, and covered with soil throughout the disposal
period. Landfill areas are subject to heavy vehicular
traffic. Some soil properties that affect suitability for
landfill are ease of excavation, hazard of polluting

ground water, and trafficability. The best soils have
moderately slow permeability, withstand heavy traffic,
and are friable and easy to excavate. Unless otherwise
stated, the ratings in table 5 apply only to a depth of
about 6 feet, and therefore limitation ratings of slight
or moderate may not be valid if trenches are to be
much deeper than that. For some soils, reliable predic-
tions can be made to a depth of 10 or 15 feet, but re-
gardless of that, every site should be investigated
before it is selected.

Local roads and streets, as rated in table 5, have an
all-weather surface expected to carry automobile traffic
all year. They have a subgrade of underlying soil ma-
terial; a base consisting of gravel, crushed rock, or
soil material stabilized with lime or cement; and a
flexible or rigid surface, commonly of asphalt or con-
crete. These roads are graded to shed water, have ordi-
nary provisions for drainage, and are built mainly from
soil at hand. Most cuts and fills are less than 6 feet deep.

Soil properties that most affect design and construe-
tion of roads and streets are load supporting capacity
and stability of the subgrade, and the workability and
quantity of cut and fill material available, The AASHTO
and Unified classifications of the soil material and the
shrink-swell potential indicate traffic supporting ca-
pacity. Wetness and flooding affect stability of the
material. Slope, depth to hard rock, content of stones
and rocks, and wetness affect ease of excavation and
the amount of cut and fill needed to reach an even
grade.

Road fill is soil material used in embankments for
roads. The suitability ratings reflect (1) the predicted
performance of soil after it has been placed in an em-
bankment that has been properly compacted and pro-
vided with adequate drainage and (2) the relative
ease of excavating the material from borrow areas.
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test data
of the American Association of State Highway and Transportation Officials (AASHTO) (1)]
Mechanical analysis*®
Classification
Percentage passing sieve— Percentage smaller than— Liquid Plasticity
e e — limit index
No.4 | No.10 | No.40 | No. 200
. 0.05 0.005 0.002 0.001 .
3% in. 4.7 (2.0 (0.42 (0.074 : AASHTO? | Unified *
mm) mm) mm) mm) mm mm mm mm
Pct
100 929 94 85 35 27 20 29 16 | A-6(10) CL
100 99 93 87 40 34 30 46 25 | A-7-6(15) | CL
100 99 99 91 63 56 31 27 23 34 20 | A-6(10) CL
________ 100 98 88 64 54 28 22 18 27 14 | A-6(T7) CL
100 98 93 40 30 23 49 21 | A-7-6(14) | ML-CL
_ _ 99 93 45 39 35 50 28 | A~7-6(17) | CL
100 98 98 89 31 25 21 36 17 | A-6(11) CL

and the material coarser than 2 millimeters in diameter is excluded from calculations of grain-size fractions. The mechanical anal-
yis data used in this table are not suitable for naming textural classes for soils.

3 Based on AASHTO Designation M 145-49 (1).
* Based on the Unified soil classification system (16).

Engineers and others, however, should not apply spe-
cific values to the estimates of bearing capacity given
in table 5. .

Sand and gravel are used in great quantities in
many kinds of construction. The ratings in table 5
provide guidance in looking for probable sources. A
soil rated as a good or fair source of sand or gravel
generally has a layer at least 3 feet thick, the top of
which is within a depth of 6 feet. The ratings do not
account for thickness of overburden, location of the
water table, or other factors that affect mining of the
materials, and they do not indicate quality of the de-
posit.

Topsoil is used for topdressing an area where vegeta-
tion is to be established and maintained. Suitability is
affected mainly by ease of working and spreading the
soil material, as for preparing a seedbed; natural fer-
tility of the material, or the response of plants when
fertilizer is applied; and absence of substances toxic
to plants. Texture of the soil material and its content
of stone fragments are characteristics that affect suit-
ability, but also considered in the ratings is damage
that will result at the area from which topsoil is taken.

Pond reservoir areas hold water behind a dam or
embankment. Soils suitable for pond reservoir areas
have low seepage, which is related to their permeability
and depth to fractured or permeable bedrock or other
permeable material.

Embankments, dikes, and levees require soil ma-
terial resistant to seepage and piping and of favorable
stability, shrink-swell potential, shear strength, and
compactibility. Presence of stones or organic material
in a soil are among factors that are unfavorable.

Drainage for crops and pasture is affected by such
soil properties as permeability, texture, and structure;
depth to claypan, rock, or other layers that influence

rate of water movement; depth to the water table;
slope; stability in ditchbanks; susceptibility to stream
overflow; salinity or alkalinity; and availability of
outlets for drainage.

Terraces and diversions are embankments, or ridges,
constructed across the slope to intercept runoff so that
it soaks into the soil or flows slowly to a prepared
outlet. Features that affect suitability of a soil for ter-
races are uniformity and steepness of slope; depth to
bedrock or other unfavorable material; presence of
stones; permeability; and resistance to water erosion,
soil slipping, and soil blowing. A soil suitable for these
structures provides outlets for runoff and is not diffi-
cult to vegetate.

Test data

Table 6 contains engineering test data for some of
the major soil series in Grundy County. These tests
were made to help evaluate the soils for engineering
purposes. The engineering classifications given are
based on data obtained by mechanical analyses and by
tests to determine liquid limits and plastic limits. The
mechanical analyses were made by combined sieve and
hydrometer methods.

Compaction (or moisture-density) data are impor-
tant in earthwork. If a soil material is compacted at
successively higher moisture content, assuming that
the compactive effort remains constant, the density of
the compacted material increases until the optimum
moisture content is reached. After that, density de-
creases with increase in moisture content. The highest
dry density obtained in the compactive test is termed
maximum dry density. As a rule, maximum strength
of earthwork is obtained if the soil is compacted to the
maximum dry density.

Liquid limit and plastic limit tests measure the ef-
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fect of water on the consistence of soil material, as has
been explained for table 4,

Nonfarm use of the soils

This section is mainly for builders of residential and
industrial structures who plan to use the soil in sys-
tems for sewage disposal. It can also be used by land-
owners, planners, developers, and zoning officials. In
table 5 the soils are rated for use in septic tank absorp-
tion fields and sewage lagoons. The degree of limita-
tions in table 5 has been explained in the section
“Engineering interpretations.”

Septic tank absorption fields.—The characteristics
that affect the limitations for septic tank absorption
fields are soil permeability, percolation rate, ground
water level, flood hazard, natural drainage, landscape
position, slope, and depth to bedrock and coarse-
textured sand and gravel.

The rate at which effluent moves through a soil de-
pends partly on the texture of the subsoil and underly-
ing material. Water moves at a faster rate through
coarse-textured, sandy and gravelly soils than through
fine-textured, clayey soils. For an effective septic tank
absorption field, the permeability of the soil should be
moderate to rapid, and the rate of percolation should
be at least 1 inch per hour. A percolation test should be
made before installing a septic tank (2, 17).

If ground water rises to the level of the subsurface
tile in the filter field, the soil is so saturated that it
will not take the effluent from the septic tank. The
effluent may rise to the surface of the ground, giving
off an ill-smelling odor and endangering health. The
ground-water table should be at least 4 feet below the
surface during the wettest periods for maximum ef-
ficiency (2).

Generally, well-drained soils are satisfactory for
these disposal systems and poorly drained soils are not.

A disposal system for septic tanks should not be on a
flood plain or near a stream that is likely to flood. An
occasional flooding over the filter field impairs its ef-
ficiency, and frequent floods soon destroy its effective-
ness. In many areas, local regulations require that the
filter field be located 25 to 50 feet away from a stream,
lake, open ditch, or other watercourse in which un-
filtered and contaminated effluent might enter and
spread.

A clay layer or other impervious stratum should be
at a depth of more than 4 feet below the bottom of the
trench in the filter field so that there is enough soil to
filter and purify the effluent. Even more depth is
needed if the domestic water supply comes from wells.
A depth of more than 4 feet is needed if the underlying
material is sand and gravel. A disposal system works
very well in a sandy soil, but effluent contaminates the
water in places where the supply of domestic water
comes from a shallow source.

If other characteristics of a soil are favorable for
the functioning of filter fields, slopes of as much as 9
percent are satisfactory. The filter beds are easier to
construct and maintain in level areas or in gently
sloping areas than they are in steeper areas, where
the effluent may follow the natural drainage lines
through the soil or seep out at the surface before it is
properly filtered. Tile lines for the system should be
placed on the contour to assist in filtering the effluent.

Dinsdale and Tama soils have characteristics that
are favorable for septic tank filter fields. They are
moderately well drained to well drained and moderate
to moderately slow in permeability, and the water
table is more than 72 inches deep. Since slope is an
important factor, these soils increase in degree of limi-
tation from slight to moderate or severe as slope in-
creases. The moderately well-drained Kenyon soils
have a moderate limitation on slopes of less than 9
percent that increases to severe on slopes of more than
9 percent. These soils have an unfavorable percolation
rate in places.

The somewhat poorly drained soils, such as Klinger
and Muscatine soils, have moderate limitations be-
cause of a seasonal high water table and moderate to
moderately slow permeability. Floyd and Readlyn
soils, which are also somewhat poorly drained, have
moderate to severe limitations on all slopes. These
soils have a seasonal high water table, and the Readlyn
soils have an unfavorable percolation rate in places.
Lawler soils, which are also somewhat poorly drained,
have moderate limitations but have a substratum of
sand and gravel. The danger of contamination of the
ground water is greater for these soils because of the
underlying coarse-textured materials. Clyde, Colo,
Garwin, Marshan, Maxfield, and Sawmill soils occur in
depressions or drainageways and are poorly drained.
These soils have severe to very severe limitations.

Ely, Lawson, and Turlin soils are subject to periodic
overflow. Their limitations for use as filter fields are
moderate to very severe, depending on the frequency
of flooding or runoff from higher elevations. The mucks
have very severe limitations because of high organic-

~ matter content and a high water table.

Some of the sandy soils, such as Dickinson, Lilah,
Saude, and Sparta soils, have slight or moderate limi-
tations where slopes are less than 9 percent and severe
limitations where slopes are greater than 9 percent.
However, there is a severe hazard of contaminating
the ground water supply, because the sandy or gravelly
material allows the effluent to travel long distances.

Sewage lagoons.—Many communities are using sew-
age lagoons as a method for disposing of sewage with-
out polluting streams. The soil properties considered
are permeability, depth to bedrock, slope, texture, and
organic-matter content.

The moderately well drained to well drained soils,
such as Dinsdale, Kenyon, and Tama soils, have fa-
vorable soil characteristics and only slight limitations
where slopes are less than 2 percent. The degree of
limitation increases as slope increases.

Floyd, Klinger, Muscatine, and Readlyn soils have
slight to moderate limitations. They have a seasonal
high water table and high organic-matter content and
are somewhat poorly drained. The Lawler soils, which
are also somewhat poorly drained, have severe limita-
tions because they have a substratum of sand and
gravel. This material is too porous to hold liquids.

The poorly drained soils, such as Clyde, Coland, Colo,
Garwin, Marshan, Maxfield, and Sawmill soils, have
moderate to severe limitations. These soils receive run-
off or are subject to overflow. Marshan soils have a
substratum of sand and gravel that is too porous to
hold liquids.

Ely, Lawson, Nevin, and Turlin soils have moderate
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to very severe limitations. All these soils are subject to
runoff from higher elevations or to frequent flooding.
The soil material in loamy alluvial land is so variable
that the material used in lagoons would be too pervious
to hold liquids.

The sandy soils, such as Dickinson and Sparta soils,
have severe limitations. The texture of these soils is
too coarse and permeability is too rapid for them to
hold any liquids.

Foundations for buildings with basements.—It is
important to know the soil and slope before construct-
ing any type of residential or industrial building, par-
ticularly where basements are to be constructed. Soil
characteristics that should be considered are shear
strength, shrink-swell potential, compressibility, con-
solidation characteristics, susceptibility to liquefaction
and piping, soil texture and permeability, depth to
bedrock, depth to water table (seasonal or perma-
nent), and susceptibility to sliding.

Other characteristics to be considered are drainage,
flood hazard, landscape position, and slope.

On soils that have a seasonal high water table, sub-
surface drainage is needed to make the soils suitable
as sites for buildings. If the water table is close to the
surface during most of the year, the construction of
basements is especially difficult. Both surface and sub-
surface drainage should be considered. A soil that has
a permanently high water table requires a different
kind of drainage than a soil that has a seasonal high
water table. Soils in rolling areas require still another
kind of drainage. Soils that are periodically wet or
frequently flooded generally are not satisfactory as
sites for buildings if basements are to be constructed.
Soils that have a water table at a greater depth are
more suitable. Depressional areas are also not favor-
able because of the large amount of fill needed to im-
prove drainage.

Landscape positions and slopes are also important.
Convex slopes are more desirable than concave slopes
or drainageways. Some slope is desirable, but runoff
from higher places may require that the excess water
be diverted away from the buildings. In steeper areas,
measures to stabilize banks and buildings may be
needed.

Depth to bedrock in Grundy County is such that it
is not a problem in the construction of residential or
industrial buildings, particularly where basements are
to be constructed.

Formation and Classification

of the Soils

This section tells how the factors of soil formation
have affected soils in Grundy County. It also explains
the system of soil classification currently used and
places each soil series in the classes of that system.

Factors of Soil Formation

Soil is produced by soil-forming processes acting on
material deposited or accumulated by geologic agen-
cies. The characteristics of the soil at any given point
are determined by (a) the physical and mineralogical
composition of the parent material, (b) the climate

under which the soil material has accumulated and
existed since accumulation, (c¢) the plant and animal
life on and in the soil, (d) the relief, or lay of the land,
and (e) the length of time the forces of soil formation
have acted on the soil material (3).

Climate and plant and animal life, chiefly plants,
are the active factors of soil formation. They act on
the parent material that has accumulated through the
weathering of rocks and slowly change it to a natural
body that has genetically related horizons. The effects
of climate and plant and animal life are conditioned
by relief. The parent material also affects the kind of
soil profile that is formed and, in extreme cases, deter-
mines it almost entirely. Finally, time is needed for
changing the parent material into a soil. It may be
much or little, but some time is always required for
differentiation of soil horizons. Usually, a long time is
required for the formation of distinct horizons.

The factors of soil formation are so closely inter-
related in their effects on the soil that few generaliza-
tions can be made regarding the effect of any one
factor unless conditions are specified for the other four.
Many of the processes of soil formation are unknown.

Parent material and geology

The accumulation of parent material is the first step
in the formation of a soil. Most soils in Grundy County
formed in material that was transported from the site
of the parent rock and redeposited at a new location
through the action of wind, glacial ice, water, and
gravity.

The principal parent materials in Grundy County
are loess, glacial drift, alluvium, and eolian, or wind-
deposited, sand.

Loess is silty material deposited by wind that covers
about 75 percent of the county. In 56 percent of the
county, dominantly in the southwestern part, it is more
than 40 inches thick. It extends to a depth of 20 to 40
inches over glacial drift in the remaining 19 percent.
It consists mostly of silt and some clay. It does not
contain coarse sand or gravel, because those materials
are too large to be moved by wind, but it does contain
a small amount of very fine sand. These eolian deposits
are 14,000 to 22,000 years old (9).

In Grundy County, Tama, Muscatine, Garwin, Harp-
ster, and Sperry soils formed in loess that is more than
40 inches thick (fig. 17). A moderately steep paha is
in German Township, in the northwest part of the
county (11). Port Byron soils formed in the loess that
makes up this paha. Bolan, Dinsdale, Klinger, and
Maxfield soils formed in loess that is 20 to 40 inches
thick (fig. 18). Eolian sand is below the loess in Bolan
soils, and glacial till is below the loess in Dinsdale,
Klinger, and Maxfield soils. These soils are among the
most productive in the county.

) Glacza@ drift is rock material transported by glacier
ice, glacial ice deposits, and deposits of dominantly
glacial origin formed in the sea or in bodies of glacial
melt water. It includes glacial till, which is unsorted
sediment that ranges in size from boulders to clay
(10). Glacial drift occurs in about 15 percent of the
county. It is uniformly covered with loamy material
that is about 1 to 2 feet thick. On the lower concave
slopes and in waterways the thickness of the over-
burden is as much as 40 inches. A stone line or pebble
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Figure 17.—Relationship between slope and parent material in Muscatine, Tama, and Garwin soils.

band commonly separates the friable, loamy overbur-
den from the more dense, firm loam and clay loam
glacial till. Remnants of a silty clay paleosol derived
from glacial till occur throughout the drift area, typ-
ically at an elevation of 1,000 to 1,050 feet. Pockets of
ccizli,rse-textured material also oceur within the glacial
till.

The first glacial advance over Grundy County was
the Nebraskan Glaciation, which occurred some
750,000 years ago (4). It was followed by the Aftonian
interglacial period. The Kansan Glaciation is thought
to have started about 500,000 years ago.

Intensive geomorphie, stratigraphic work shows
that the landscape is a multilevel sequence of erosion
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surfaces and that many levels are cut into Kansan and
Nebraskan till (9). The Iowan surface is multilevel
and is arranged in a series of steps from major drain-
ageways toward bordering divides. It is marked by a
stone line where it cuts Kansan and Nebraskan till.
The stone line occurs on all levels of the stepped sur-
faces where they occur, and it passes under the allu-
vium along drainageways.

Clyde, Donnan, Floyd, Kenyon, Ostrander, and
Readlyn soils formed in glacial material. Clyde and
Floyd soils are in lower areas and in drainageways,
and their loamy overburden is thicker than that of
other upland soils that formed in glacial drift (fig. 19).
Kenyon and Readlyn soils have firm clay loam or loam

Figure 18.—Relationship between slope and parent material in Dinsdale, Tama, and Klinger soils.
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Figure 19.—Relationship between slope and parent material in Readlyn, Kenyon, Clyde, and Floyd soils.

glacial till in the lower part of the B2 horizon. Ostran-
der soils formed in friable, loamy sediment and friable
glacial till to a depth of 30 to 56 inches over firm
glacial till. Donnan soils formed in a silty clay paleosol
derived from glacial till.

Boulders that are 3 to 15 feet in diameter are on the
surface in some areas of glacial drift. Boulders and
stones that are 6 to 30 inches in diameter are con-
centrated in many upland drainageways in areas of
Clyde and Floyd soils.

Alluvium is material that is deposited by water on
flood plains along streams. About 10 percent of the
soils in Grundy County formed in alluvium. Much of
the alluvium washed from adjoining loess-covered up-
lands and is high in silt. Bremer, Calco, Colo, Sawmill,
and Zook soils on first bottoms and Ely, Lawson, Nevin,
and Wiota soils on second bottoms formed in silty
alluvium (fig. 20).

Some alluvium washed from adjoining areas that
have a loamy overburden of glacial drift. This alluvium
is loam or silty clay loam that is high in sand. Many
soils in these areas have a substratum of sand or gravel.
Coland and Turlin soils on first bottoms and Lawler,
Marshan, Saude, Thorp, and Waukee soils on second
bottoms and stream benches formed in this alluvium
(fig. 21).

A few small areas of outwash are on gently sloping
to strongly sloping uplands. These deposits extend to a

depth of as much as 30 feet. They consist of gravelly
loamy material underlain by well-oxidized sand. Lilah
and Saude soils formed in this material.

Eolian sand is wind-deposited and is not extensive
in Grundy County. Areas occur along some valleys of
major streams, particularly in the glacial drift area.
Eolian sand consists mainly of very fine and fine quartz
particles that are highly resistant to weathering. It
has not been altered appreciably since it was deposited.
Dicléinson and Sparta soils formed mostly in eolian
sand.

Organic deposits are the parent material of organic
soils or muck. Organic soils are in small, wet areas in
the county where poor drainage has retarded the decay
of plant remains that have accumulated over a period
of time. The thickness of organic material is about 10
to 60 inches.

Most of the muck soils in Grundy County are in
upland drainageways. They are associated with upland
soils that have a substratum of sand or layers of sand
in the subsoil. Permeability is rapid in these sandy
layers. Water moves laterally to lower areas through
these sandy layers, and provides a continuous supply
of excess water to areas where muck is formed.

Climate

According to available evidence, the soils of Grundy
County have been forming under the influence of a
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Figure 20.—Relationship between slope and parent material in Bremer, Colo, Wiota, and Nevin soils.

midcontinental, subhumid climate for at least 5,000
years. Between 5,000 and 16,000 years ago, the climate
was conducive to the growth of forest vegetation (7).
The morphology of most of the soils in the county
indicates that the climate in which the soils formed
is similar to the present one. At present the climate
is fairly uniform throughout the county, but it is
marked by wide seasonal extremes in temperature. Pre-
cipitation is distributed throughout the year.

The rate and intensity of hydrolysis, carbonation,
oxidation, and other important chemical reactions in
the soil are influenced by climate. Temperature, rain-

fall, relative humidity, and length of the frost-free
period are important in determining the vegetation.

The influence of the general climate of the region is
somewhat modified by the local conditions in or near
the developing soil. For example, low-lying, poorly
drained soils are wetter and colder than most soils
around them. These contrasts account for some dif-
ferences in soils within the same general climatic re-
gion.

Plant and animal life
Plant life and animal life are important factors in
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Figure 21.—Relationship between slope and parent material in Lawler, Marshan, Colo, Coland, and Waukee soils.

soil formation. Plant life is especially significant, be-
cause soil formation really begins with the coming of
vegetation. As plants grow and die, their remains add
organic matter to the upper layers of the soil. The
native grasses have myriad fibrous roots that penetrate
the soil to a depth of 10 to 20 inches; thus, large
amounts of organic matter accumulate in the surface
layer. Trees commonly feed on nutrients deep in the
subsoil. Consequently, there is little accumulation of
organic matter in the surface layer other than that
gained from fallen leaves and trees. Much of the
organic matter from leaves and trees remains on the
surface or is lost through decomposition.

In Grundy County most soils formed under prairie
vegetation, but a few soils formed in small areas along
major streams. These areas have a prairie-forest type
of vegetation. The soils formed under the prairie-forest
vegetation are included with the soils formed under
prairie vegetation in Grundy County, because their
extent is small.

Dinsdale, Kenyon, Muscatine, Tama, and Waukee
soils are typical soils that formed under prairie vege-
tation in Grundy County. Clyde, Coland, and Colo soils
are representative of soils that formed under prairie
grasses and water-tolerant plants.

Organic-matter content is high in soils that formed
under prairie vegetation. As a result, they have a thick,
dark-colored surface layer.

Activities' of burrowing animals and insects have
some effect in loosening and aerating the upper few
feet of soils. In some sloping areas cultivation followed
by erosion has removed much of the dark-colored sur-
face layer.

Relief

Relief is an important cause of differences among
soils. Indirectly it influences soil formation through
its effect on drainage. In Grundy County relief ranges
from level to strongly sloping. Many nearly level areas
are frequently flooded and have a high or seasonal high
water table. On steeper slopes much of the rainfall is
lost as runoff.

In general, the soils in Grundy County that are
affected by a high or seasonal high water table have a
dominantly olive-gray subsoil. They include Clyde, Co-
land, Colo, Marshan, and Sawmill soils. Dinsdale, Ken-
yon, Ostrander, and Tama soils have a yellowish-brown
subsoil and a water table that is below the subsoil.
Floyd, Muscatine, Readlyn, and Lawler soils formed
where natural drainage is intermediate. They have a
mottled, grayish-brown subsoil. Soils that formed un-
der prairie conditions and that have a high water
table generally have a higher organic-matter content
in the surface layer than those that have good natural
drainage.

Aspect, as well as slope, affects soil formation. South-
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facing slopes generally are warmer and drier than
north-facing slopes, and consequently they support a
different kind and amount of vegetation.

The influence of porous, rapidly permeable parent
material may override the influence of relief. Dickin-
son soils, for example, are somewhat excessively
drained because they are rapidly permeable, but they
are moderately sloping.

Garwin, Muscatine, and Tama soils formed in the
same kind of parent material and under similar vege-
tation, but they differ because of differences in topo-
graphic position. Muscatine soils are on nearly level
ridges and concave foot slopes. Tama soils are on long,
convex ridges and gentle or moderate, convex side
slopes. Relief influences the drainage of these soils.

Ely and Sawmill soils are on foot slopes and in nar-
row, upland waterways. They have properties related
to soils upslope, from which they receive sediment.
Time

Time is necessary for the various processes of soil
formation. The necessary amount of time ranges from
a few days for the formation of soils in fresh alluvial
deposits, such as Colo soils, channeled, to thousands of
years for the paleosol that makes up the subsoil of
Donnan soils. In general, if other factors are favorable,
the texture of the subsoil becomes finer and a greater
amount of soluble material is leached as soils continue
to weather. Exceptions to this are soils that formed in
quartz sand, such as Sparta soils, or in other materials
that are resistant to weathering. Such soils change
only slightly over a long period of time.

Where organic material, such as trees, has been
buried by later deposition through the action of ice,
water, or wind, the age of a landscape can be deter-
mined by a process known as radiocarbon dating (8).

The loess that covers much of Grundy County is
about 14,000 to 20,000 years old. Dinsdale, Tama, and
Muscatine soils formed in this material. The maximum
age for these soils on stable summits is 14,000 years
(8). Recent studies by Ruhe and others (9) show
that the Iowan erosion surface formed during the pe-
riod of loess deposition. Radiocarbon dating shows this
to be between 14,000 to 20,000 years ago. The Iowan
surface beneath the loess possibly is as young as 14,000
years; this dates the close of the major period of loess
deposition in Iowa. The surface might also be younger
than the loess. The Iowan surface, where it is covered
by loam sediment, is younger than 14,000 years (9). It
is this erosional surface of loam sediment that is the
parent material of Kenyon, Ostrander, and Readlyn
soils. Floyd soils are younger because they are below
these higher-lying soils.

Radiocarbon dating shows that some surfaces in
Grundy County are as young as 2,000 to 6,000 years
(9). This perhaps accounts for the weakly developed
profile of Floyd and Clyde soils.

Time is needed for soil formation, but the age of
parent material does not necessarily reflect the true
age of the soil profile.

Manr’s influence on the soil

Important changes take place in a soil when it is
drained and cultivated. Some of these changes have
little effect on soil productivity; others have drastic

effect. Changes caused by erosion generally are the
most apparent. On many of the cultivated soils in the
county, particularly those on the steeper slopes, part
or all of the original surface layer has been lost through
sheet erosion. Even in fields that are not eroded, the
compaction of the soil by heavy farm machinery re-
duces the thickness of the surface layer.

Man has done much to increase the productivity of
goils and to reclaim areas not suited to crops. For
example, tile drainage has been installed in many areas
and has lowered the water table so that these areas can
be cropped. Through the use of commercial fertilizers,
man has been able to counteract deficiencies in plant
nutrients and to make soils more productive than vir-
gin soils. Most of the soils in Grundy County have not
been seriously affected by erosion, because much of
the county has low relief, and past rotations have
included a fairly high percentage of grass.

Man is able to improve the soil through good man-
agement or reduce soil fertility and production
through improper land use.

Classification of the Soils -

Soils are classified so that we can more easily re-
member their significant characteristics. Classification
enables us to assemble knowledge about the soils, to
see their relationship to one another and to the whole
environment, and to develop principles that help us
understand their behavior and their response to ma-
nipulation. First through -classification, and then
through use of soil maps, we can apply our knowledge
of soils to specific fields and other tracts of land.

In classification soils are placed in narrow catego-
ries that are used in detailed soil surveys so that knowl-
edge about the soils can be organized and used in
managing farms and fields, in developing rural areas,
in engineering work, and in many other ways. Soils
are placed in broad classes to facilitate study and
comparison in large areas, such as counties and con-
tinents.

The system currently used was adopted for general
use by the National Cooperative Soil Survey in 1965.
The current system is under continual study. There-
fore, readers interested in developments of the cur-
rent system should search the latest literature avail-
able (12, 14).5 In table 7, the soil series of Grundy
County are placed in some categories of the current
system.

The current system of classification has six cate-
gories. Beginning with the broadest, these categories
are order, suborder, great group, subgroup, family, and
series. In this system the criteria used as a basis for
classification are the soil properties that are observable
and measurable. The properties are chosen, however,
so that the soils of similar genesis, or mode of origin,
are grouped together. Most of the classes of the current
system are briefly defined in the following paragraphs.

ORDER: Ten soil orders are recognized. They are
Entisols, Vertisols, Inceptisols, Aridisols, Mollisols,
Spodosols, Alfisols, Ultisols, Oxisols, and Histosols. The
properties used to differentiate among these soil orders

S See also the unpublished working document “Selected Chap-
ters from the Unedited Text of the Soil Taxonomy,” available
in the SCS State Office, Des Moines, Iowa.
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TABLE 7.—Classification of soil series

Series Family Subgroup Order
Bolan' _______________ Coarse-loamy, mixed, mesic______________________ Typic Hapludolls _________________ Mollisols.
Bremer?® ______________ Fine, montmorillonitie, mesie_______._____________ Typic Argiaquolls ________________ Mollisols.
Caleco _________________ Fine-silty, mixed, mesie________ ________________ Cumulic Haplaquolls ______________ Mollisols.
Clyde Fine-loamy, mixed, mesic________________________ Typic Haplaquolls ________________ Mollisols.
Coland _______________ Fine-loamy, mixed, mesic________________________ Cumulic Haplaquolls ______________ Mollisols.
Colo . _____________ Fine-silty, mixed, mesic_________________________ Cumulic Haplaquolls ______________ Mollisols.
Dickinson _____________ Coarse-loamy, mixed, mesic______________________ Typic Hapludolls _________________ Mollisols.
Dinsdale _____________ Fine-silty, mixed, mesic_________________________ Typic Argiudolls Mollisols.
Donnan* ______________ Fine-loamy over clayey, mixed, mesic___.__________ Aquollic Hapludalfs _______________ Alfisols.
Ely Fine-silty, mixed, mesic_.________ __| Cumulic Hapludolls _______________ Mollisols.
Floyd ___________ Fine-loamy, mixed, mesic._______________________ Aquic Hapludolls Mollisols.
Garwin —._____________ Fine-silty, mixed, mesic.________________________ Typic Haplaquolls ________________ Mollisols.
Harpster® ____________ Fine-silty, mixed, mesic_________________________ Typic Caleiaquolls ________________ Mollisols.
Kenyon _______________ Fine-loamy, mixed, mesie________________________ Typic Hapludolls _________________ Mollisols.
Klinger . ___________ Fine-silty, mixed, mesic__ e Aquic Hapludolls Mollisols.
Lawler _______________ Fine-loamy over sandy or sandy-skeletal, mixed, Aquic Hapludolls _________________ Mollisols.
mesic.
Lawson - Fine-silty, mixed, mesic___ . ____| Cumulic Hapludolls ..______________ Mollisols.
Lilah* _______________ Sandy, mixed, mesiec____._______________________ Psammentic Hapludalfs ___________ Alfisols.
Marshan _____________ Fine-loamy over sandy or sandy-skeletal, mixed, Typic Hapluquolls ________________ Mollisols.
mesic.
Maxfield ______________ Fine-silty, mixed, mesic_________________________ Typic Haplaquolls ________.________ Mollisols.
Muscatine ____________ Fine-silty, mixed, mesic — S Aquic Hapludolls Mollisols.
Nevin . _____ Fine-silty, mixed, mesic._______________________ Aquic Argiudolls _________________ Mollisols.
Ostrander ____________ Fine-loamy, mixed, mesic Typic Hapludolls Mollisols.
Palms ________________ Loamy, mixed, euic, mesic ___ Terric Medisaprists _______________ Histosols.
Port Byron?! __________ Fine-silty, mixed, mesic Typic Hapludolls Mollisols.
Readlyn ______________ Fine-loamy, mixed, mesic_____________ Aquic Hapludolls Mollisols.
Saude ________________ Coarse-loamy over sandy or sandy-skeletal, Typic Hapludolls Mollisols.
mesie, mixed.
Sawmill ______________ Fine-silty, mixed, mesic —| Cumulic Haplaquolls —_____________ Mollisols.
Sparta - __ Sandy, mixed, mesic.___________________________ Entic Hapludolls Mollisols.
Sperry ! Fine, montmorillonitie, mesic Typic Argialbolls Mollisols.
Tama - ___ Fine-silty, mixed, mesic Typic Argiudolls Mollisols.
Thorp? - ___ Fine-silty, mixed, mesic N Argiaquic Argialbolls _____________ Mollisols.
Turlin ________________ Fine-loamy, mixed, mesiec________________________ Cumulic Hapludolls _______________ Mollisols.
Waukee ______________ Fine-loamy over sandy or sandy-skeletal, mixed, Typic Hapludolls Mollisols.
mesic.
Wiota* _______________ Fine-silty, mixed, mesic Typic Argiudolls Mollisols.
Zook Fine, montmorillonitic, mesic___ Cumulic Haplaquolls . __________ Mollisols.

* These soils are taxadjuncts to the series, The way in which they differ from the classified series is given in the description of

the soil series.

are those that tend to give broad climatic groupings of
soils. The two exceptions to this are the Entisols and
Histosols, which occur in many different kinds of cli-
mate. Table 7 shows the three soil orders in Grundy
County: Histosols, Mollisols, and Alfisols.

Histosols are soils that are dominantly organic. They
are mostly soils that are commonly called bogs or
peats and mucks. The organic materials that consti-
tute Histosols are more than 12 to 18 percent organic
carbon by weight, depending on clay content of the
mineral fraction and kinds of materials, and well over
half organic matter, by volume.

Mollisols formed under grass and have a thick, dark-
colored surface horizon containing colloids dominated
by bivalent cations. The soil material in these soils has
now been mixed by shrinking and swelling.

Alfisols are mineral soils that contain horizons of
clay accumulation. Unlike Mollisols, they lack a thick,
dark-colored surface layer that contains colloids domi-
nated by bivalent cations, but the base status of the
lower horizons is not extremely low.

SUBORDER: Each order is subdivided into suborders,
primarily on the basis of the characteristics that seem

to produce classes that have the greatest genetic simi-
larity. The suborders narrow the broad climatic range
permitted in the orders. The soil properties used to
separate suborders are mainly those that refiect either
the presence or absence of waterlogging or soil dif-
ferences resulting from the climate or vegetation.
GREAT GROUP: Suborders are divided into great
groups on the basis of uniformity in the kinds and
sequence of major soil horizons and features. The
horizons used to make separations are those in which
clay, iron, or humus have accumulated or those that
contain a pan that interferes with the growth of roots
or movement of water. The features used are the self-
mulching properties of clays, soil temperature, major
differences in chemical composition (mainly calcium,
magnesium, sodium, and potassium), and the like. The
great group is not shown separately in table 7, be-
cause it is the last word in the name of the subgroup.
SUBGROUP: Great groups are subdivided into sub-
groups, one representing the central (typic) segment
of the group, and others, called intergrades, that have
properties of the group and also one or more proper-
ties of another great group, suborder, or order. Sub-
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groups may also be made in those instances where soil
properties intergrade outside of the range of any other
great group, suborder, or order. The names of sub-
groups are derived by placing one or more adjectives
before the great group.

FaMiLy: Families are established within a sub-
group primarily on the basis of properties important to
the growth of plants or behavior of soils when used for
engineering. Among the properties considered are tex-
ture, mineralogy, reaction, soil temperature, perme-
ability, thickness of horizons, and consistence.

SERIES: The series consists of a group of soils that
formed in a particular kind of parent material and
have genetic horizons that, except for texture of the
surface layer, are similar in differentiating character-
istics and in arrangement in the soil profile. Among
these characteristics are color, structure, reaction, con-
sistence, and mineralogical and chemical composition.

Additional Information About
the County

This section describes the physiography, drainage,
and water supply; climate; natural resources, trans-
portation, and markets; farming and agricultural ser-
vices; and the population trends and educational
facilities of Grundy County.

Physiography, Drainage, and Water Supply

Grundy County is located on the divide between the
Iowa and Cedar rivers. Most of the area drains to
the east into the Cedar River. Except for the area in the
southwestern part of the county, known as Palermo
Flats, areas are gently sloping to moderately sloping.
A system of drainageways and streams is well es-
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tablished. Black Hawk Creek drains about 50 percent
of the county in the central and eastern part, Wolf
Creek drains about 15 percent in the southern part,
and Beaver Creek drains about 30 percent along the
northern side. The remaining 5 percent, along the
western edge of the county, is in the Iowa River water-
shed. This area is drained by small creeks and drain-
ageways, the most prominent of which is Davis Creek
in the southwestern part of the county.

The water supply is considered more than adequate
to meet the present and projected needs of the farm
and urban communities in the foreseeable future.

Climate ®

Grundy County is located northeast of the State’s
geographic center. Climatic data recorded at Grundy
Center are representative of the climate in the rest of
the county, although there are local variations in mini-
mum temperatures on calm, clear mornings.

Approximately 70 percent of the yearly precipita-
tion falls during the period of April through Septem-
ber. About 10 percent of the annual precipitation falls
as snow, mainly from December through March.

Table 8 shows temperature and precipitation data
for the county. On the average, about 180 days per
year have a trace or more of rain; 97 days have 0.01
inch or more; 60 days have 0.10 inch or more; and 20
days have 0.50 inch or more. The latter value is as-
sociated with probable soil erosion, because heavy
showers occur mainly during the cropping season.

The probability of heavy rainfall during 24-hour
periods, which can result in flooding, is as follows:
4.0 inches once in 5 years, 4.7 inches once in 25 years,
and 6.6 inches once in 100 years.

¢ By PAUL J. WAITE, climatologist for Iowa and Director, Iowa
Weather Service.

TABLE 8.—Temperature and precipitation

Temperature Precipitation
One y(lalar in 10 will A
Month ave— verage number
Aggfﬁ,ge Aggf‘ yge Average | Average | Average days with snow (;?‘;i’::fig%‘;gls
maximum | minimum | faXimum j minimum total Less More covel;nlolrréch OF | with snow cover
than— than—
°F °F °F °F Inches Inches Inches Inches
January —_.—— 27 10 46 —-19 1.3 0.2 2.5 21 5
Februa¥y N 32 13 49 —12 1.0 1 2.5 16 4
March _____._ 43 23 66 0 2.1 9 3.9 13 5
April _______ 60 36 82 21 2.6 1.2 4.6 *) 2
May —eeee 72 48 87 30 4.0 14 6.1 0 0
June ________ 80 58 92 43 5.1 2.2 8.6 0 0
July ————__ 86 62 93 48 3.7 1.1 6.8 0 0
August _—____ 83 60 92 45 3.5 9 6.9 0 0
September ___ 76 51 89 33 3.6 N 5.5 0 0
October _____ 65 40 82 22 2.2 2 4.3 0 0
November ___ 46 26 67 6 1.9 2 2.7 3 3
December ___ 33 15 52 —-11 1.1 3 2.0 12 3
Year ______ 59 37 95 -21 32.1 25.6 415 65 4

! Less than one-half day.
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The first 1-inch snowfall generally occurs late in
November, but it has occurred as early as late in Sep-
tember. The ground is usually covered with snow to a
depth of 1 inch or more on about 65 days per season.

Ideally, during the crop-planting season, the topsoil
is slightly dry but the subsoil has ample moisture.
However, variations from the optimum are frequent.
Without ample subsoil moisture at the beginning of
the crop season, rainfall rarely is sufficient for opti-
mum crop growth. Rapidly growing and maturing corn
requires nearly 1 inch of moisture or precipitation per
week for best growth and development. The chances
of receiving at least the 1-inch amount during each
week are about one in three. Chances are best early in
June and diminish by late in August.

Temperatures at Grundy Center have ranged from
a high of 108° F on August 18, 1936, to a low of -34°
on February 13, 1905. During half the winters temp-
eratures drop as low as about -20° or colder, and in
half the summers maximum temperatures equal or ex-
ceed 95°.

Probabilities of occurrence of the last freezing tem-
peratures in spring and the first in fall are given in
table 9.

Grundy County averages 13 days per year on which
temperatures are equal to or higher than 90° and 159
days per year on which temperatures are at or below
the freezing level. The average length of the growing
season is 158 days.

Natural Resources, Transportation, and Markets

The soils of Grundy County are the most valuable
natural resource in the county. There a few sources of
sand and gravel along Black Hawk Creek and in the
area of the Saude-Lilah complex. There is one source
of limestone in the northwestern part of the county.

State Highway 14 runs north and south through the
center of the county and intersects State Highway
175, which runs east and west through the center of
the county. State Highway 57 connects with State
Highway 14 in the north-central part of the county
and runs easterly to Waterloo. U.S. Route 20 runs
along the north edge of the county in the northeast
and northwest corners. State Highway 214 connects
with State Highway 175 in the west-central part of

the county and runs north to Wellsburg. State High-
way 185 extends from State Highway 14 near the
south edge of the county easterly to the town of
Conrad. The proposed Interstate 520 will cross the
northcentral part of the county from west to east. All
farmsteads in the county are located on all-weather
roads, many of which have asphalt pavement.

Rail service is provided to each town in the county.

There is one small airport, just west of Grundy
Center, which has a turf runway that accommodates
small private airplanes in good weather. The nearest
regularly scheduled air service is at the Waterloo Air-
port in Waterloo. It is about 10 miles east of the north-
east corner of the county or about 29 miles north and
east of Grundy Center, which is the county seat.

There are hog-buying stations in the county, and
there is a packing plant in Waterloo. Several local
locker plants process most of the beef consumed in the
county. The majority of the beef is shipped to markets
outside the county or sold to representatives of various
packing firms located outside the county.

Surplus feed grain and soybeans are marketed at
local elevators and shipped out of the county. Seed
crops, mainly corn and soybeans, are grown under
contract with seed companies in the county or in ad-
jacent counties.

A cannery at Reinbeck processes sweet corn and
asparagus grown under contract. An alfalfa-process-
Hlltg 1i‘)lan‘c near Conrad provides a cash market for
alfalfa.

Farming and Agricultural Services

Approximately 96 percent of the county is farmed
(6). The number of farms is decreasing, but the aver-
age size of farms is increasing. The total area in farms
remains relatively constant.

Corn and soybeans are the main crops. Hay and oats
are the only other significant crops, but there are a few
areas of grain sorghum, silage, asparagus, and var-
ious seed crops, in addition to corn and soybeans, that
are grown for seed. Approximately 10 percent of the
county is in pasture.

A number of well-distributed businesses, both pri-
vate and cooperative, provide services to agriculture
in the county. They include 13 grain dealers who both

TABLE 9.—Probabilities of last freezing temperatures in spring and first in fall

[Data from Grundy Center]

Data for given probability and temperature
Probability
16° F 20° F 24° F 28° F 32°F
or lower or lower or lower or lower or lower

Spring:

1 year in 10 later than April 5 April 15 April 29 May 9 May 18

2 years in 10 later than _ March 30 April 9 April 24 May 4 May 13

5 years in 10 later than March 20 March 29 April 13 April 24 May 3
Fall:

1 year in 10 earlier than October 29 October 19 October 8 October 4 September 23

2 years in 10 earlier than ___________ ____ November 3 October 24 October 14 October 9 September 28

5 years in 10 earlier than ___________ . November 14 | November 4 October 25 October 20 October 8
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buy and sell grain, 12 farm machinery dealers, 19
fertilizer dealers, 5 livestock markets that deal prin-
cipally in buying and marketing hogs and feeder pigs,
27 feed dealers, 1 alfalfa processing plant, 2 seed corn
processing plants, 2 plants that process and sell soy-
bean and oat seed, and 2 commercial feedlots that feed
out cattle under contract. There is one hatchery in the
county that provides poults for turkey farmers and
chicks for chicken farmers.

Population Trends and Educational Facilities

The total population of Grundy County remained
relatively constant from 1960 to 1970 (6), and it is
projected that population will increase by less than
1,000 in the next 20 years. The rural population of the
county has been declining steadily, and there has been
a corresponding increase in the nonfarm population.

There are 5 school districts within the county that
have elementary, junior-high, and senior-high school
facilities. Six school districts within Grundy County
have educational facilities in neighboring counties.
There are two private elementary schools, one each in
Shiloh and German Townships, in the northwestern
part of the county. Marshalltown Community College,
a junior college, is located in Marshalltown, about
11 miles south of Grundy County. Ellsworth Junior
College, in Iowa Falls, is about 15 miles west of the
northwest corner of the county. Hawkeye Tech, an
area technical school that services Grundy County,
is located in Waterloo, about 10 miles east of the
county. The University of Northern lowa at Cedar
Falls is located about 5 miles east of the northeast
corner of the county. Three high schools in Grundy
County have vocational agricultural departments that
provide special courses for adult education to farmers.
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Agric.

Glossary

Alluvium. Soil material, such as sand, silt, or clay, that has been
deposited on land by streams.

Available water capacity (also termed available moisture ca-
pacity). The capacity of soils to hold water available for
use by most plants. It is commonly defined as the difference
between the amount of soil water at field capacity and the
amount at wilting point. It is commonly expressed as inches
of water per inch of soil.

Bench terrace. A shelflike embankment of earth that has a level
or nearly level top and a steep or nearly vertical downhill
face, constructed along the contour of sloping land or
across the slope to control runoff and erosion. The down-
hill face of the bench may be made of rocks or masonry,
or it may be planted to vegetation.

Bottom, first. The normal flood plain of a stream; land along
the stream subject to overflow.

Bottom, second. An old alluvial plain, generally flat, that borders
a stream but is seldom flooded.

Clay. As a soil separate, the mineral soil particles less than
0.002 millimeter in diameter. As a soil textural class, soil
material that is 40 percent or more clay, less than 45 per-
cent sand, and less than 40 percent silt.

Complex, soil. A mapping unit consisting of different kinds of
soils that occur in such small individual areas or in such
an intricate pattern that they cannot be shown separately
on a publishable soil map.

Concretions. Grains, pellets, or nodules of various sizes, shapes,
and colors consisting of concentrations of compounds, or of
soil grains cemented together. The composition of some con-
cretions is unlike that of the surrounding soil. Calcium
carbonate and iron oxide are examples of material com-
monly found in concretions.

Consistence, soil. The feel of the soil and the ease with which
a lump can be crushed by the fingers. Terms commonly
used to describe consistence are—

Loos¢e.—Noncoherent when dry or moist; does not hold to-
gether in a mass.

Friable—When moist, crushes easily under gentle pressure
between thumb and forefinger and can be pressed to-
gether into a lump.

Firm.—When moist, crushes under moderate pressure be-
tween thumb and forefinger, but resistance is distinctly
noticeable.

Plastic—When wet, readily deformed by moderate pressure
but can be pressed into a lump; will form a “wire” when
rolled between thumb and forefinger.

Sticky.—When wet, adheres to other material, and tends to
stretch somewhat and pull apart, rather than to pull free
from other material.

Hard.—When dry, moderately resistant to pressure; can be
broken with difficulty between thumb and forefinger.

Soft—When dry, breaks into powder or individual grains
under very slight pressure.

Cemented—Hard and brittle; little affected by moistening.

Diversion, or diversion terrace. A ridge of earth, generally a
terrace, that is built to divert runoff from its natural
course and, thus, to protect areas downslope from the ef-
fects of such runoff.

Field moisture capacity. The moisture content of a soil, ex-
pressed as a percentage of the oven-dry weight, after the
gravitational, or free, water has been allowed to drain
away; the field moisture content 2 or 8 days after a soaking
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rain; also called mormal field capacity, nmormal moisture
capacity, or capillary capacity.

Flood plain. Nearly level land, consisting of stream sediments,
that borders a stream and is subject to flooding unless pro-
tected artificially.

Fragipan. A loamy, brittle, subsurface horizon that is very low
in organic-matter content and clay but is gich in silt or very
fine sand. The layer is seemingly cemented. When dry, it is
hard or very hard and has a high bulk density in compari-
son with the horizon or horizons above it. When moist, .the
fragipan tends to rupture suddenly if pressure is applied,
rather than to deform slowly. The layer is generally
mottled, is slowly or very slowly permeable to water, and
has few or many bleached fracture planes that form poly-
gons. Fragipans are a few inches to several feet thick;
they generally occur below the B horizon, 15 to 40 inches
below the surface.

Gleyed soil. A soil in which waterlogging and lack of oxygen
have caused the material in one or more horizons to be
neutral gray in color. The term “gleyed” is applied to soil
horizons with yellow and gray mottling caused by inter-
mittent waterlogging.

Horizon, soil. A layer of soil, approximately parallel to the sur-
face, that has distinct characteristics produced by soil-
forming processes. These are the major horizons:

O horizon.—The layer of organic matter on the surface of a
mineral soil., This layer consists of decaying plant resi-
dues.

A horizon—The mineral horizon at the surface or just below
an O horizon. This horizon is the one in which living or-
ganisms are most active and therefore is marked by the
accumulation of humus. The horizon may have lost one
or more of soluble salts, clay, and sesquioxides (iron and
aluminum oxides).

B horizon.—The mineral horizon below an A horizon. The B
horizon is in part a layer of change from the overlying
A to the underlying C horizon. The B horizon also has
distinetive characteristies caused (1) by accumulation of
clay, sesquioxides, humus, or some combination of these;
(2) by prismatic or blocky structure; (3) by redder or
stronger colors than the A horizon; or (4) by some com-
bination of these. Combined A and B horizons are usually
called the solum, or true soil. If a soil lacks a B horizon,
the A horizon alone is the solum.

C horizon~—-The weathered rock material immediately be-
neath the solum. In most soils this material is presumed
to be like that in which the overlying horizons formed.
If the material is known to be different from that in the
solum, a Roman numeral precedes the letter C. -

R layer.—Consolidated rock beneath the soil. The rock us-
ually underlies a C horizon but may be immediately
beneath an A or B horizon.

Interfluves. The land between adjacent streams flowing in the
same direction.

Leaching. The removal of soluble materials from soils or other
material by percolating water.

Liquid limit. The moisture content at which the soil passes from
a plastic to a liquid state. In engineering, a high liquid limit
indicates that the soil has a high content of clay and low
capacity for supporting loads.

Parent material. Disintegrated and partly weathered rock in
which soil has formed.

Pedisediment. A sediment that covers a pediment rather thinly.
A pediment is an erosion surface that lies at the foot of a
receded slope, is underlain by rocks or sediment of the up-
land, is barren or mantled with alluvium, and displays a
longitudinal profile, normally concave upward.

Permeability. The quality that enables the soil to transmit wa-
ter or air. Terms used to describe permeability are as fol-
lows: very slow, slow, moderately slow, moderate, moderately
rapid, rapid, and very rapid.

pH value. A numerical means for designating acidity and alka-
linity in soils. A pH value of 7.0 indicates precise neutral-
ity; a higher value, alkalinity; and a lower value, acidity.

Profile, soil. A vertical section of the soil through all its horizons
and extending into the parent material.

Reaction, soil. The degree of acidity or alkalinity of a soil, ex-

pressed in pH values. A soil that tests to pH 7.0 is pre-
cisely neutral in reaction because it is neither acid nor
alkaline. An acid, or “sour,” soil is one that gives an acid
reaction; an alkaline soil is one that is alkaline in reaec-
tion. In words, the degrees of acidity or alkalinity are ex-
pressed thus:

»H pH

Extremely acid -_.__Below 4.5 Mildly alkaline —___7.4 to 7.8
Very strongly Moderately

acid —__________ 4.5 to 5.0 alkaline ________ 7.9 to 8.4
Strongly acid _____ 5.1 to 5.5 Strongly
Medium acid ___._ 5.6 to 6.0 alkaline ________ 8.5 to 9.0
Slightly acid ______ 6.1 to 6.5 Very strongly
Neutral __________ 6.6 to 73. alkaline ____9.1 and higher

Sand. Individual rock or mineral fragments in a soil that range
in diameter from 0.05 to 2.0 millimeters. Most sand grains
consist of quartz, but they may be of any mineral composi-
tion. The textural class name of any soil that contains 85
percent or more sand and not more than 10 percent clay.

Silt. Individual mineral particles.in a soil that range in diameter
from the upper limit of clay (0.002 millimeter) to the lower
limit of very fine sand (0.05 millimeter). Soil of the silt tex-
tural class is 80 percent or more silt and less than 12 per-
cent clay.

Site index. A numerical means of expressing the quality of a
forest site that is based on the height of the dominant
stand at an arbitrarily chosen age; for example, the aver-
age height attained by dominant and codominant trees in
a fully stocked stand at the age of 50 years.

Soil. A natural, three-dimensional body on the earth’s surface
that supports plants and that has properties resulting from
the integrated effect of climate and living matter acting on
earthy parent material, as conditioned by relief over pe-
riods of time.

Solum. The upper part of a soil profile, above the parent ma-
terial, in which the processes of soil formation are active.
The solum in mature soil includes the A and B horizons.
Generally, the characteristics of the material in these ho-
rizons are unlike those of .the underlying material. The
living roots and other plant and animal life characteristic
of the soil are largely confined to the solum.

Stone line. A concentration of coarse rock fragments in soils
that generally represents an old weathering surface. In a
cross section, the line may be one stone or more thick. The
line generally overlies material that weathered in place, and
it is ordinarily overlain by sediment of variable thickness.

Structure, soil. The arrangement of primary soil particles into
compound particles or clusters that are separated from ad-
Jjoining aggregates and have properties unlike those of an
equal mass of unaggregated primary soil particles. The
principal forms of soil structures are—platy (laminated),
prismatic (vertical axis of aggregates longer than hori-
zontal), columnar (prisms with rounded tops), blocky (an-
gular or subangular), and granular. Structureless soils are
either single grained (each grain by itself, as in dune sand)
or massive (the particles adhering together without any
regular cleavage, as in many claypans and hardpans). -

Subseil. Technically, the B horizon; roughly, the part of the
solum below plow depth.

Substratum. Technically, the part of the soil below the solum.

Terrace. An embankment, or ridge, constructed across sloping
soils on the contour or at a slight angle to the contour.
The terrace intercepts surface runoff so that it may soak
into the soil or flow slowly to a prepared outlet without
harm. Terraces in fields are generally built so they can be
farmed. Terraces intended mainly for drainage have a deep
channel that is maintained in permanent sod.

Terrace (geological). An old alluvial plain, ordinarily flat or
undulating, bordering a river, lake, or the sea. Stream ter-
races are frequently called second bottoms, as contrasted to
flood plains, and are seldom subject to overflow. Marine
terraces were deposited by the sea and are generally wide.

Texture, soil. The relative proportions of sand, silt, and clay
particles in a mass of soil. The basic textural classes, in
order of increasing proportion of fine particles, are sand,
loamy sand, sandy loam, loam, silt loam, silt, sandy clay
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loam, clay loam, silty clay loam, sandy clay, silty clay, and  Well-graded soil. A soil or soil material consisting of particles

gﬁiythgdhgis?dr;% tl);asnll)gcis;;%;g a‘pc% ;;rédylgién,cgissszrgl% ebg that are well distributed over a wide range in size or di-
Water table. The highest part of the soil or ’underlying rock amet.er. Such a 5,011 normally can be eaSﬂY increased in

material that is wholly saturated with water. In some places density and bearing properties by compaction. Contrasts

an upper, or perched, water table may be separated from with poorly graded soil.

a lower one by a dry zone. '



GUIDE TO MAPPING UNITS

For a complete description of a mapping unit, read both the description of the mapping unit and that of the
soil series to which it belongs. A technical description of a representative profile is given under each
soil series. In referring to a capability unit, read the introduction to the section it is in for general
information about its management. Other information is given in tables as follows:

Acreage and extent, table 1, page 8. Wildlife interpretations, table 3, page 50.

Predicted yields, table 2, page 48. Engineering uses of the soils, tables 4, 5,
and 6, pages 52 through 71.

Capability unit

Ma
symgol Mapping unit Page Symbol Page
7 Wiota silt loam, 0 to 2 percent slopes-------c--meoeoouonan 37 I-1 39
41B Sparta loamy fine sand, 2 to 5 percent slopes------------= 32 IVs-1 46
43 Bremer silty clay loam, 0 to 2 percent slopes-----------=-= 9 IIw-3 41
54 Zook silty clay loam, 0 to 1 percent slopes----------—-=-- 37 IIw-3 41
83B Kenyon loam, 2 to 5 percent slopes--------c-coccommmmamo 19 IIe-1 40
83C Kenyon loam, 5 to 9 percent slopes------------ooommomun 19 IITe-1 42
83C2 Kenyon loam, 5 to 9 percent slopes, moderately eroded----- 19 IIIe-1 42
83D2 Kenyon loam, 9 to 14 percent slopes, moderately eroded---- 19 IITe-2 44
84 Clyde silty clay loam, 0 to 3 percent slopes-------------- 10 ITw-1 41
88 Nevin silty clay loam, 0 to 2 percent slopes------------=- 26 I-1 39
96 Turlin loam, 0 to 2 percent slopes-----------—--———wmmmeu- 35 1-1 39
118 Garwin silty clay loam, 0 to 2 percent slopes------------- 17 IIw-1 41
119 Muscatine silty clay loam, 0 to 2 percent slopes---------- 25 I-1 39
119B  Muscatine silty clay loam, 2 to 5 percent slopes----~------ 25 IIe-5 41
T119  Muscatine silty clay loam, benches, 0 to 2 percent slopes- 25 I-1 39
120 Tama silty clay loam, 0 to 2 percent slopes--------------- 33 I-1 39
120B  Tama silty clay loam, 2 to 5 percent slopes----------w--~- 33 Ile-1 40
120C  Tama silty clay loam, 5 to 9 percent slopes--~-~---~--~--- 33 Ille-1 42
120C2 Tama silty clay loam, 5 to 9 percent slopes, moderately

ET0ded -~ = o m e e e 34 IITe-1 42
Tl20 Tama silty clay loam, benches, 0 to 2 percent slopes------ 34 I-1 39
122 Sperry silt loam, 0 to 1 percent slopes------~--—-u-eermo- 33 ITIw-2 45
133 Colo silty clay loam, 0 to 2 percent slopes-----=~---—=-=-- 12 IIw-1 41
Cl133 Colo silty clay loam, channeled, 0 to 2 percent slopes---- 12 Vw-1 46
135 Coland silty clay loam, 0 to 2 percent slopes------—------ 11 ITw-1 41
152 Marshan silty clay loam, deep, 0 to 2 percent slopes------ 23 IIw-5 42
174B  Bolan loam, 2 to 5 percent slopes-------==m-w-s-moo—memoo- 8 Ile-2 40
175B  Dickinson fine sandy loam, 2 to 5 percent slopes------~--- 13 IITe-3 44
175C  Dickinson fine sandy loam, 5 to 9 percent slopes---------- 13 IIIe-3 44
177 Saude loam, 0 to 2 percent slopes-----==-=-m-------oo—mo—- 30 ITs-1 42
177B  Saude loam, 2 to 5 percent slopes--------——--—-—c—c———- 30 ITe-3 40
177C  Saude loam, 5 to 9 percent slopes--------coevmmemme—annno 30 IlIe-3. 44
177C2 Saude loam, 5 to 9 percent slopes, moderately eroded------ 30 II1e-3 44
178 Waukee loam, 0 to 2 percent slopes-----—-----—--———-eu-u= 36 I-2 39
178B  Waukee loam, 2 to 5 percent slopes-------------=---—=neuu- 36 IIle-2 40
184 Klinger silty clay loam, 0 to 2 percent slopes------------ 20 I-1 39
184B  Klinger silty clay loam, 2 to 5 percent slopes---------—--- 20 ITe-5 41
1988  Floyd loam, 1 to 4 percent slopes-------------------o--—-—- 16 IIw-2 41
221 Palms muck, 1 to 3 percent slopes--~-------=--—c—coo——- 28 IIIw-1 45
225 Lawler silt loam, moderately deep, 0 to 2 percent slopes-- 21 IIs-1 43
226 Lawler silt loam, deep, 0 to 2 percent slopes------------- 21 I-2 39
2418  Saude-Lilah complex, 2 to 5 percent slopes------~----~----~ 30 IVe-1 45
241C2 Saude-Lilah complex, 5 to 14 percent slopes, moderately

€roded - - - - - m oo 30 VIs-1 46
377B  Dinsdale silty clay loam, 2 to 5 percent slopes----------- 14 Ile-1 40
377C  Dinsdale silty clay loam, 5 to 9 percent slopes----------- 14 IIle-1 42
377C2 Dinsdale silty clay loam, 5 to 9 percent slopes,

moderately eroded---------w-commom 14 IIle-1 42



Map
symbol

377D2

382
391B
394B
394C
394C2
399
404
428B
484
595
620C2

620E3

733
776C2

782B
933

933B

GUIDE TO MAPPING UNITS--Continued

Mapping unit

Dinsdale silty clay loam, 9 to 14 percent slopes,
moderately eroded-------=------mmmmmmm——mmmm oo
Maxfield silty clay loam, 0 to 2 percent slopes------—----
Clyde-Floyd complex, 1 to 4 percent slopes----~-—w-----"--
Ostrander loam, 2 to 5 percent slopes------—-—---=--vw~--—-
Ostrander loam, 5 to 9 percent slopes-----------—=-—wmww-
Ostrander loam, 5 to 9 percent slopes, moderately eroded--
Readlyn loam, 0 to 2 percent slopes---~---=—=---—--———u-—-
Thorp silt loam, O to 2 percent slopes----------—---------
Ely silty clay loam, 2 to 5 percent slopes-----------—--——-
Lawson silt loam, 0 to 2 percent slopes------ww------ooon
Harpster silty clay loam, 0 to 2 percent slopes-----------
Port Byron silt loam, 5 to 9 percent slopes, moderately

Calco silty clay loam, 0 to 2 percent slopes------=---—----
Lilah sandy loam, 3 to 9 percent slopes, moderately

Donnan loam, 2 to 6 percent slopes--------=------w-oom--oo
Sawmill silty clay loam, O to 2 percent slopes------==~---
Sawmill-Garwin silty clay loams, 1 to 4 percent slopes----

Page

14
24
11
27
27
27
29
35
16
22
18

28

28
10

23
15
31
31
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Capability unit

Symbol

I1Ie-2
ITw-1
ITw-2
IIe-2
IITe-3
IIle-3
I-1
ITIw-2
Ile-5
I-1
IIw-4

IITe-1

Vie-1
Iiw-4

IVs-2
Ile-4

IIw-1

IIw-2

Page

44
41
41
40
44
44
39
45
41
39
41

42






Accessibility Statement

This document is not accessible by screen-reader software. The Natural
Resources Conservation Service (NRCS) is committed to making its information
accessible to all of its customers and employees. If you are experiencing
accessibility issues and need assistance, please contact our Helpdesk by phone at
1-800-457-3642 or by e-mail at ServiceDesk-FTC @ftc.usda.gov. For assistance
with publications that include maps, graphs, or similar forms of information, you
may also wish to contact our State or local office. You can locate the correct office
and phone number at http://offices.sc.egov.usda.gov/locator/app.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its
programs and activities on the basis of race, color, national origin, age, disability, and
where applicable, sex, marital status, familial status, parental status, religion, sexual
orientation, genetic information, political beliefs, reprisal, or because all or a part of an
individual’s income is derived from any public assistance program. (Not all prohibited
bases apply to all programs.) Persons with disabilities who require alternative means
for communication of program information (Braille, large print, audiotape, etc.) should
contact USDA’s TARGET Center at (202) 720-2600 (voice and TDD). To file a
complaint of discrimination write to USDA, Director, Office of Civil Rights, 1400
Independence Avenue, S.W., Washington, D.C. 20250-9410, or call (800) 795-3272
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and
employer.
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