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How To Use This Soil Survey

General Soil Map

The general soil map, which is the color map preceding the detailed soil maps, shows the survey area
divided into groups of associated soils called general soil map units. This map is useful in planning the
use and management of large areas.

To find information about your area of interest, locate that area on the map, identify the name of the
map unit in the area on the color-coded map legend, then refer to the section General Soil Map Units
for a general description of the soils in your area.

Detailed Soil Maps

The detailed soil maps follow the general soil map. These maps can
be useful in planning the use and management of small areas.
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The Summary of Tables shows which table has data on a specific land use for each detailed soil map
unit. See Contents for sections of this publication that may address your specific needs.



This soil survey is a publication of the National Cooperative Soil Survey, a
joint effort of the United States Department of Agriculture and other Federal
agencies, State agencies including the Agricultural Experiment Stations, and
local agencies. The Natural Resources Conservation Service (formerly the Soil
Conservation Service) has leadership for the Federal part of the National
Cooperative Soil Survey.

Major fieldwork for this soil survey was completed in the period 1984-1988.
Soil names and descriptions were approved in 1989. Unless otherwise indicated,
statements in this publication refer to conditions in the survey area in 1989. This
survey was made cooperatively by the Natural Resources Conservation Service;
the lowa Agriculture and Home Economics Experiment Station and the
Cooperative Extension Service, lowa State University; and the Division of Soil
Conservation, lowa Department of Agriculture and Land Stewardship. It is part of
the technical assistance furnished to the Ida County Soil Conservation District.
Funds appropriated by Ida County were used to defray part of the cost of the
survey.

Soil maps in this survey may be copied without permission. Enlargement of
these maps, however, could cause misunderstanding of the detail of mapping. If
enlarged, maps do not show the small areas of contrasting soils that could have
been shown at a larger scale.

All programs and services of the Natural Resources Conservation Service are
offered on a nondiscriminatory basis, without regard to race, color, national
origin, religion, sex, age, marital status, or handicap.

Cover: Row crops and hay in an area of ida and Monona soils in the Crawford Creek
watershed in Ida County.
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Preface

This soil survey contains information that can be used in land-planning
programs in Ida County, lowa. It contains predictions of soil behavior for selected
land uses. The survey also highlights limitations and hazards inherent in the soil,
improvements needed to overcome the limitations, and the impact of selected
land uses on the environment.

This soil survey is designed for many different users. Farmers, foresters, and
agronomists can use it to evaluate the potential of the soil and the management
needed for maximum food and fiber production. Planners, community officials,
engineers, developers, builders, and home buyers can use the survey to plan
land use, select sites for construction, and identify special practices needed to
ensure proper performance. Conservationists, teachers, students, and specialists
in recreation, wildlife management, waste disposal, and pollution control can use
the survey to help them understand, protect, and enhance the environment.

Great differences in soil properties can occur within short distances. Some
soils are seasonally wet or subject to flooding. Some are shallow to bedrock.
Some are too unstable to be used as a foundation for buildings or roads. Clayey
or wet soils are poorly suited to use as septic tank absorption fields. A high
water table makes a soil poorly suited to basements or underground
installations.

These and many other soil properties that affect land use are described in this
soil survey. Broad areas of soils are shown on the general soil map. The location
of each soil is shown on the detailed soil maps. Each soil in the survey area is
described. Information on specific uses is given for each soil. Help in using this
publication and additional information are available at the local office of the
Natural Resources Conservation Service or the Cooperative Extension Service.

vii
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Soil Survey of
Ida County, lowa

By Wayne N. Dankert, Natural Resources Conservation Service

Fieldwork by Craig R. Busskohl, Dale J. Ceolla, Wayne N. Dankert, David L. Reeves,
and Jeff C. Talsky, Natural Resources Conservation Service, and Max Sherwood,

private contractor

United States Department of Agriculture, Natural Resources Conservation Service,

in cooperation with

the lowa Agriculture and Home Economics Experiment Station and the Cooperative
Extension Service, lowa State University, and the Division of Soil Conservation, lowa
Department of Agriculture and Land Stewardship

Iba CounTy is in northwestern lowa (fig. 1). The
county has a total land area of 276,400 acres, or about
431 square miles. Ida Grove, the county seat, is in the
south-central part of the county.

In 1980, the population of Ida County was about
8,910 and that of ida Grove was about 2,285. Other
communities in the county include Holstein, which had a
population of about 1,480 in 1980; Battle Creek,
population 920; Galva, population 420; and Arthur,
population 290.

The landscape in Ida County is predominantly
uplands. The surface drainage pattern is well defined.
Most of the upland areas are gently rolling to very
steep, but a small area, mainly in the northern part of
the county, is nearly level to undulating. The major
valleys in the county include those of the Maple,
Soldier, and Little Sioux Rivers. These valleys have
distinct loess-covered benches and a few lower level
alluvial terraces. The smaller valleys, in which the
streams fiow into the Maple River from the east, also
have distinct loess-covered benches. The highest
elevation in the county is about 1,530 feet above sea
level. it occurs on a ridgetop in section 16, T. 86 N., R.
40 W. The lowest elevation is about 1,115 feet, at the
point where the Little Sioux River leaves the
county.

Farming and manufacturing are the main enterprises
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Figure 1.—Location of ida County in lowa.

in the county. Corn and soybeans are the main crops.
Manufacturing is mainly in the vicinity of Ida Grove and
Holstein.

This survey updates the soil survey of lda County
published in 1939 (Benton and Geib, 1939). It provides
additional information and has larger maps, which show
the soils in greater detail.




General Nature of the County

This section provides information on the history and
development and the climate of Ida County. It also
describes transportation facilities.

History and Development

Native Americans occupied the area that is now Ida
County for thousands of years. The earliest people were
hunters. The Late Woodland Culture gathered food and
cultivated a few crops in addition to hunting. By A.D.
900 to 1300, the descendants of these people, the
Great Oasis Culture, cultivated corn and sunflowers and
gathered many other seeds. They aiso hunted. Their
contemporaries, the Mill Creek Culture, also utilized
many resources through farming, hunting, trapping, and
fishing. By A.D. 1400, the Mill Creek and Great Oasis
people had left the area. They were replaced by the
Oneota Culture and later by the historic loway people
(Anderson, 1975).

Ida County was one of 49 counties divided from
Indian treaty lands by the Third lowa General Assembly
in 1851. The name lda originated with the land
surveyors. Indian campfires on the hills northwest of the
present location of Ida Grove reminded the surveyors of
Mt. Ida in Greece. Ida County was separated from
Woodbury County by the State legislature on January
15, 1857 (Moorehead, 1906).

The first permanent residents of ida County were the
Ebenezer Comstock and John H. Moorehead families in
1856. The population of the area increased slowly until
the Fort Dodge & Sioux City Railroad was built in 1877.
In 1870, the population of Ida County was 226. It was
794 in 1875 and 4,382 in 1880. The early settlers were
mainly from states east of lowa, but later many foreign-
born people settled in the county. Swedish-born settlers
were dominant in the southwestern part of the county,
Irish-born in the east-central part, and Danish people in
Battle and Maple Townships. German-born people
settled in various parts of the county (Benton and Geib,
1939; Moorehead, 1906).

The total acreage of farmland in |da County has
remained fairly constant since the early days of
settlement. In recent years, the size of farms in the
county has been increasing and the number of farms
has been decreasing. In 1935, the county had 1,453
farms (Benton and Geib, 1939). There were 990 farms
in 1976 and 820 farms in 1986. The average farm size
was 188 acres in 1935, 278 acres in 1976, and 327
acres in 1986 (Skow, 1987).

About 44 percent of the land in Ida County has
slopes of 5 percent or less. Most of the soils on these
slopes are well suited to row crops and are commonly
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used for the production of corn and soybeans. On some
of these soils, however, artificial drainage or flood
control is difficult or costly. A few of the soils are
droughty. Corn is the main crop in the county, but the
acreage of soybeans has increased in recent years. In
1976, soybeans were grown on about 50,000 acres. By
1986, about 77,000 acres was used for soybeans. In
1986, corn was grown on about 119,000 acres, hay on
18,000 acres, and oats on 23,000 acres (Skow, 1987).

The majority of the corn and soybeans is sold to
shippers, but some of these crops are used as livestock
feed. In recent years, the number of grain-fed cattle has
decreased significantly and the number of hogs
farrowed, raised, and sold has slightly decreased. In
1986, 28,000 fed cattle and 174,000 fed hogs were
sold. The number of beef cattle was 12,000, the number
of milk cows was 1,300, and the total number of hogs
and pigs was 95,000 (Skow, 1987).

Climate

Table 1 gives data on temperature and precipitation
for the survey area as recorded at Ida Grove in the
period 1961 to 1990. Table 2 shows probable dates of
the first freeze in fall and the last freeze in spring. Table
3 provides data on length of the growing season.

In winter, the average temperature is 20 degrees F
and the average daily minimum temperature is 10
degrees. The lowest temperature on record, which
occurred at Ida Grove on January 19, 1970, is -32
degrees. In summer, the average temperature is 72
degrees and the average daily maximum temperature is
84 degrees. The highest recorded temperature, which
occurred at Ida Grove on June 8, 1985, is 105 degrees.

Growing degree days are shown in table 1. They are
equivalent to “heat units.” During the month, growing
degree days accumulate by the amount that the
average temperature each day exceeds a base
temperature (40 degrees F). The normal monthly
accumulation is used to schedule single or successive
plantings of a crop between the last freeze in spring
and the first freeze in fall.

The total annual precipitation is about 31 inches. Of
this, 23 inches, or about 74 percent, usually falls in April
through September. The growing season for most crops
falls within this period. In 2 years out of 10, the rainfall
in April through September is less than 17 inches. The
heaviest 1-day rainfall during the period of record was
11.01 inches at Ida Grove on August 31, 1962.
Thunderstorms occur on about 44 days each year, and
most occur in June.

The average seasonal snowfall is 34 inches. The
greatest snow depth at any one time during the period
of record was 23 inches. On the average, 56 days of
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the year have at least 1 inch of snow on the ground.
The number of such days varies greatly from year to
year.

The average relative humidity in midafternoon is
about 59 percent. Humidity is higher at night, and the
average at dawn is about 81 percent. The sun shines
70 percent of the time possible in summer and 55
percent in winter. The prevailing wind is from the
northwest. Average windspeed is highest, 13.2 miles
per hour, in April.

Transportation Facilities

Ida County is served by two Federal highways, one
State highway, and numerous all-weather surfaced
county roads. Gravel-surfaced county roads follow most
section lines. The county is served by one railroad
company. Several trucking companies in the county
provide local and long-distance freight transportation.

How This Survey Was Made

This survey was made to provide information about
the soils in the survey area. The information includes a
description of the soils and their location and a
discussion of the suitability, limitations, and
management of the soils for specified uses. Soil
scientists observed the steepness, length, and shape of
slopes; the general pattern of drainage; the kinds of
crops and native plants growing on the soils; and the
kinds of bedrock. They dug many holes to study the soil
profile, which is the sequence of natural layers, or
horizons, in a soil. The profile extends from the surface
down into the unconsolidated material in which the soil
formed. The unconsolidated material is devoid of roots
and other living organisms and has not been changed
by other biological activity.

The soils in the survey area occur in an orderly
pattern that is related to the geology, landforms, relief,
climate, and natural vegetation of the area. Each kind of
soil is associated with a particular kind of landscape or
with a segment of the landscape. By observing the soils
in the survey area and relating their position to specific
segments of the landscape, a soil scientist develops a
concept, or model, of how the soils were formed. Thus,
during mapping, this model enables the soil scientist to
predict with a considerable degree of accuracy the kind
of soil at a specific location on the landscape.

Commonly, individual soils on the landscape merge
into one another as their characteristics gradually
change. To construct an accurate soil map, however,
soil scientists must determine the boundaries between
the soils. They can observe only a limited number of
soil profiles. Nevertheless, these observations,

supplemented by an understanding of the soil-
landscape relationship, are sufficient to verify
predictions of the kinds of soil in an area and to
determine the boundaries.

Soil scientists recorded the characteristics of the sail
profiles that they studied. They noted soil color, texture,
size and shape of soil aggregates, kind and amount of
rock fragments, distribution of plant roots, reaction, and
other features that enable them to identify soils. After
describing the soils in the survey area and determining
their properties, the soil scientists assigned the soils to
taxonomic classes (units). Taxonomic classes are
concepts. Each taxonomic class has a set of soil
characteristics with precisely defined limits. The classes
are used as a basis for comparison to classify soils
systematically. The system of taxonomic classification
used in the United States is based mainly on the kind
and character of soil properties and the arrangement of
horizons within the profile. After the soil scientists
classified and named the soils in the survey area, they
compared the individual soils with similar soils in the
same taxonomic class in other areas so that they could
confirm data and assemble additional data based on
experience and research.

While a soil survey is in progress, samples of some
of the soils in the area generally are collected for
laboratory analyses and for engineering tests. Soll
scientists interpret the data from these analyses and
tests as well as the field-observed characteristics and
the soil properties to determine the expected behavior
of the soils under different uses. Interpretations for all of
the soils are field tested through observation of the soils
in different uses under different levels of management.
Some interpretations are modified to fit local conditions,
and some new interpretations are developed to meet
local needs. Data are assembled from other sources,
such as research information, production records, and
field experience of specialists. For example, data on
crop vields under defined levels of management are
assembled from farm records and from field or plot
experiments on the same kinds of soil.

Predictions about soil behavior are based not only on
soil properties but also on such variables as climate
and biological activity. Soil conditions are predictable
over long periods of time, but they are not predictable
from year to year. For example, soil scientists can
predict with a fairly high degree of accuracy that a given
soil will have a high water table within certain depths in
most years, but they cannot assure that a high water
table will always be at a specific level in the soil on a
specific date.

After soil scientists located and identified the
significant natural bodies of soil in the survey area, they
drew the boundaries of these bodies on aerial



photographs and identified each as a specific map unit.
Aerial photographs show trees, buildings, fields, roads,
and rivers, all of which help in locating boundaries
accurately.

Map Unit Composition

A map unit delineation on a soil map represents an
area dominated by one major kind of soil or an area
dominated by two or three kinds of soil. A map unit is
identified and named according to the taxonomic
classification of the dominant soil or soils. Within a
taxonomic class there are precisely defined limits for
the properties of the soils. On the landscape, however,
the soils are natural objects. In common with other
natural objects, they have a characteristic variability in
their properties. Thus, the range of some observed
properties may extend beyond the limits defined for a
taxonomic class. Areas of soils of a single taxonomic
class rarely, if ever, can be mapped without including
areas of soils of other taxonomic classes.
Consequently, every map unit is made up of the soil or
soils for which it is named and some soils that belong to
other taxonomic classes. These latter soils are called
inclusions or included soils.

Most inclusions have properties and behavioral
patterns similar to those of the dominant soil or soils in

the map unit, and thus they do not affect use and
management. These are called noncontrasting (similar)
inclusions. They may or may not be mentioned in the
map unit descriptions. Other inclusions, however, have
properties and behavior divergent enough to affect use
or require different management. These are contrasting
(dissimilar) inclusions. They generally occupy small
areas and cannot be shown separately on the soil maps
because of the scale used in mapping. The inclusions
of contrasting soils are mentioned in the map unit
descriptions. A few inclusions may not have been
observed and consequently are not mentioned in the
descriptions, especially where the soil pattern was so
complex that it was impractical to make enough
observations to identify all of the kinds of soil on the
landscape.

The presence of inclusions in a map unit in no way
diminishes the usefulness or accuracy of the soil data.
The objective of soil mapping is not to delineate pure
taxonomic classes of soils but rather to separate the
landscape into segments that have similar use and
management requirements. The delineation of such
landscape segments on the map provides sufficient
information for the development of resource plans, but
onsite investigation is needed to plan for intensive uses
in small areas.



General Soil Map Units

The general soil map at the back of this publication
shows the soil associations in this survey area. Each
association has a distinctive pattern of soils, relief, and
drainage. Each is a unique natural landscape. Typically,
an association consists of one or more major soils and
some minor soils. It is named for the major soils. The
soils making up one association can occur in another
but in a different pattern.

The general soil map can be used to compare the
suitability of large areas for general land uses. Areas of
suitable soils can be identified on the map. Likewise,
areas where the soils are not suitable can be identified.

Because of its small scale, the map is not suitable for
planning the management of a farm or field or for
selecting a site for a road or building or other structure.
The soils in any one association differ from place to
place in slope, depth, drainage, and other
characteristics that affect management.

Soil Descriptions

1. Monona-Marshall Association

Gently sloping to steep, well drained, silty soils that
formed in loess; on uplands

This association consists of gently sloping to strongly
sloping soils on upland ridgetops and moderately
sloping to steep soils on dissected upland side slopes.
Slopes range from 2 to 30 percent.

This association makes up about 33 percent of the
county. It is about 57 percent Monona soils, 21 percent
Marshall and similar soils, and 22 percent soils of minor
extent (fig. 2).

Monona soils are moderately sloping to steep and
are on convex ridgetops and side slopes in the uplands.
Marshall soils are gently sloping to strongly sloping and
are on convex ridgetops in the uplands.

Typically, the surface layer of the Monona soils is
very dark brown silty clay loam about 6 inches thick.
The subsurface layer also is very dark brown silty clay
loam. It is about 4 inches thick. The subsoil is about 40
inches thick. It is friable. In sequence downward, it is

very dark grayish brown and dark brown silty clay loam;
brown silty clay loam; brown silt loam; and yellowish
brown, mottled silt loam. The substratum to a depth of
60 inches or more is yellowish brown, mottled silt loam.

Typically, the surface layer of the Marshall soils is
very dark brown silty clay loam about 7 inches thick.
The subsurface layer is very dark brown and very dark
grayish brown silty clay loam about 3 inches thick. The
subsoil extends to a depth of 60 inches or more. It is
friable. In sequence downward, it is brown and dark
brown silty clay loam; brown silty clay loam; yellowish
brown silty clay loam; and yellowish brown, mottled silt
loam.

Of minor extent in this association are Exira, lda,
Judson, and Kennebec soils. Exira, lda, and Judson
soils are well drained. Exira and lda soils formed in
loess. They are on upland side slopes and ridgetops.
Ida soils are calcareous. Judson soils formed in local
alluvium. They are on foot slopes and alluvial fans.
Kennebec soils are moderately well drained and are on
flood plains and in upland drainageways. They formed
in alluvium.

Corn and soybeans are grown extensively on the
soils in this association. Some areas of the moderately
sloping and strongly sloping soils and many areas of
the moderately steep and steep. soils are used for
pasture or hayland.

The gently sloping soils in this association are well
suited to row crops. The moderately sloping and
strongly sloping soils are suited to row crops in rotation
with grasses and legumes. The moderately steep soils
are moderately suited to row crops. Some of the
moderately steep and steep soils are moderately
eroded and severely eroded. The soils in these areas
generally contain less organic matter than the less
sloping soils. In some places the moderately sloping
and strongly sloping soils are also severely eroded.
Higher fertilizer application rates and more intensive
management are needed in severely eroded areas than
in the less eroded areas. The main management
concerns are controlling runoff and erosion and
maintaining tilth and fertility.
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Figure 2.—Typical pattern of soils and parent material in the Monona-Marshall association.

2. Marshall-Exira Association

Gently sloping to moderately steep, well drained, silty
soils that formed in loess; on uplands

This association consists of gently sloping to strongly
sloping soils on upland ridgetops and moderately
sloping to moderately steep soils on dissected side
slopes. Slopes range from 2 to 20 percent.

This association makes up about 11 percent of the
county. It is about 49 percent Marshall soils, 22 percent
Exira soils, and 29 percent soils of minor extent (fig. 3).

Marshall soils are gently sloping to strongly sloping
and are on convex ridgetops and side slopes in the
uplands. Exira soils are moderately sloping to

moderately steep and are on side slopes in the uplands.

Typically, the surface layer of the Marshall soils is
very dark brown silty clay loam about 7 inches thick.
The subsurface layer is very dark brown and very dark
grayish brown siity clay loam about 3 inches thick. The
subsoil extends to a depth of 60 inches or more. It is
friable. In sequence downward, it is brown and dark

brown silty clay loam; brown siity clay loam; yellowish
brown silty clay loam; and yellowish brown, mottled silt
loam.

Typically, the surface layer of the Exira soils is very
dark grayish brown silty clay loam about 7 inches thick.
It is mixed with some streaks and pockets of brown
subsoil material. The subsoil is about 31 inches thick. it
is friable. The upper part is brown silty clay loam; the
next part is brown, mottled silty clay loam; and the
lower part is yellowish brown, mottled silt loam. The
substratum to a depth of 60 inches or more is mottied
yellowish brown and grayish brown silt loam.

Of minor extent in this association are Ackmore,
Colo, Judson, and Kennebec soils. The somewhat
poorly drained Ackmore and poorly drained Colo soils
and the moderately well drained Kennebec soils are on
flood plains and in upland drainageways. They formed
in alluvium. Judson soils are well drained and are on
foot slopes and alluvial fans and in upland
drainageways. They formed in local alluvium.

Corn and soybeans are grown extensively on the
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Figure 3.—Typical pattern of soils and parent material in the Marshall-Exira association.

soils in this association. Some areas of the moderately
sloping and strongly sloping soils and many areas of
the moderately steep soils are used for pasture or
hayland. The gently sloping soils in this association are
well suited to row crops. The moderately sloping and
strongly sloping soils are suited to row crops in rotation
with grasses and legumes. The moderately steep soils
are moderately suited to row crops in rotation with
grasses and legumes. In most places the strongly
sloping and moderately steep soils are more eroded
and contain less organic matter than the less sloping
soils. The main management concerns are controlling
runoff and erosion and maintaining tilth and fertility.

3. Kennebec-Colo-Galva Association

Nearly level to strongly sloping, moderately well drained,
poorly drained, and well drained, silty soils that formed in
alluvium on flood plains and in loess on high benches

This association consists of nearly level to gently
sloping soils on intermediate and low flood plains and

nearly level to strongly sloping soils on high benches.
The intermediate flood plains are subject to rare
flooding, and the low flood plains are subject to
occasional flooding. Runoff from the adjacent uplands
crosses the high benches in places. Slopes range from
0 to 14 percent.

This association makes up about 8 percent of the
county. It is about 39 percent Kennebec soils, 28
percent Colo soils, 18 percent Galva soils, and 15
percent soils of minor extent (fig. 4).

Kennebec and Colo soils are nearly level to gently
sloping. Kennebec soils are moderately well drained
and are on fiood plains, low stream terraces, alluvial
fans, and foot slopes. Colo soils are poorly drained and
are on flood plains. Galva soils are nearly level to
strongly sloping. They are well drained and are on
stream benches.

Typically, the surface layer of the Kennebec soils is
very dark gray silty clay loam about 7 inches thick. The
subsurface layer is friable silty clay loam about 43
inches thick. The upper part is very dark gray, and the
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Figure 4.—Typical pattern of soils and parent material in the Kennebec-Colo-Galva association.

lower part is very dark grayish brown. The substratum
to a depth of 60 inches or more is very dark grayish
brown and dark grayish brown, mottled silty clay loam.

Typically, the surface layer of the Colo soils is black
silty clay loam about 8 inches thick. The subsurface
layer also is black silty clay loam. It is about 28 inches
thick. The subsoil extends to a depth of 60 inches or
more. |t is friable silty clay loam. The upper part is black
and very dark gray, the next part is very dark gray, and
the lower part is very dark gray and dark gray and is
mottled.

Typically, the surface layer of the Galva soils is very
dark brown silty clay loam about 7 inches thick. The
subsurface layer is very dark brown and very dark
grayish brown silty clay loam about 5 inches thick. The
subsoil is about 49 inches thick. It is friable. The upper
part is dark brown and brown silty clay loam, the next
part is brown silty clay loam, and the lower part is
yellowish brown silt loam and is mottled. The
substratum to a depth of 60 inches or more is mottled
yellowish brown and gray silt loam.

Of minor extent in this association are Ackmore,
Judson, and Nodaway soils. Ackmore and Judson soils
formed in alluvium. Ackmore soils are somewhat poorly
drained and are on flood plains. Judson soils are well
drained and are on foot slopes and alluvial fans.
Nodaway soils are moderately well drained and are on
flood piains. They formed in recent stratified
alluvium.

Corn and soybeans are grown extensively on the
soils in this association. Some of the soils adjacent to
stream channels are used for pasture. The well drained
and moderately well drained, nearly level to gently
sloping soils are suited to row crops in rotation with
grasses and legumes. The poorly drained soils are well
suited to row crops if they are adequately drained. The
main management concerns are maintaining drainage
and flood control measures on the flood plains,
controlling runoff and erosion on the gently sloping and
moderately sloping soils on benches, and maintaining
tilth and fertility.
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Figure 5.—Typical pattern of soils and parent material in the Galva association.

4. Galva Association

Nearly level to strongly sloping, well drained, silty soils
that formed in loess; on uplands

This association consists of nearly level to gently
sloping soils on broad upland ridgetops, gently sloping
and moderately sloping soils on the narrower upland
ridgetops, and gently sloping to strongly sloping soils on
long upland side slopes. Slopes range from 0 to 14
percent.

This association makes up about 47 percent of the
county. It is about 68 percent Galva and similar soils
and 32 percent soils of minor extent (fig. 5).

Galva soils are on convex ridgetops and side slopes
in the uplands. Typically, the surface layer is very dark
brown silty clay loam about 7 inches thick. The
subsurface layer is very dark brown and very dark
grayish brown silty clay loam about 5 inches thick. The
subsoil is silty clay loam about 44 inches thick. It is
friable. The upper part is dark brown and brown, the
next part is brown, and the lower part is yellowish
brown and is mottied. The substratum to a depth of 60
inches or more is mottled yellowish brown and gray silt
loam.

Of minor extent in this association are Afton, Colo,

Ely, Judson, Primghar, and Sac soils. The poorly
drained Afton and Colo soils formed in alluvium. Afton
soils are in upland drainageways. Colo soils are in
upland drainageways and on narrow flood plains.
Judson and Sac soils are well drained, and Ely soils
are somewhat poorly drained. Ely and Judson soils
formed in local alluvium. They are on foot slopes and
alluvial fans and in drainageways. Sac soils formed in
loess and in the underlying glacial till. They are on
upland ridgetops and side slopes. Primghar soils are
somewhat poorly drained and are in upland
drainageways and on the lower side slopes. They
formed in loess.

Corn and soybeans are grown extensively on the
soils in this association. In a few places grasses and
legumes for hay or pasture are grown, mainly on the
strongly sloping soils. The nearly level to gently sloping
soils are well suited to row crops. The moderately
sioping and strongly sloping soils are suited to row
crops in rotation with grasses and legumes. In most
places the moderately sloping and strongly sloping soils
are more eroded and contain less organic matter than
the less sloping soils. The main management concerns
are controlling runoff and erosion and maintaining tilth
and fertility.
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5. Galva-Steinauer-Burchard Association

Gently sloping to very steep, well drained, silty soils that
formed in loess and loamy soils that formed in glacial till;
on uplands

This association consists of gently sloping and
moderately sloping soils on ridgetops and moderately
sloping to very steep soils on side slopes. Slopes range
from 2 to 40 percent.

This association makes up about 1 percent of the
county. It is about 50 percent Galva soils, 30 percent
Steinauer soils, 15 percent Burchard soils, and 5
percent soils of minor extent.

Galva soils are gently sloping to strongly sloping and
are on convex ridgetops and side slopes in the uplands.
Steinauer soils are moderately steep to very steep and
are on convex side slopes in the uplands. Burchard
soils are moderately sloping to very steep and are on
convex side slopes.

Typically, the surface layer of the Galva soils is very
dark brown silty clay loam about 7 inches thick. The
subsurface layer is very dark brown and very dark
grayish brown silty clay loam about 5 inches thick. The
subsoil is silty clay loam about 44 inches thick. It is
friable. The upper part is dark brown and brown, the
next part is brown, and the lower part is yellowish
brown and is mottled. The substratum to a depth of 60
inches or more is mottled yellowish brown and gray silt
loam.

Typically, the surface layer of the Steinauer soils is
very dark grayish brown, calcareous clay loam about 5
inches thick. Below this is a transitional layer of dark
grayish brown and light olive brown, firm, calcareous
clay loam about 7 inches thick. The substratum to a
depth of 60 inches or more is light olive brown, mottied,
calcareous clay loam. It contains pebbles throughout.

Typically, the surface layer of the Burchard soils is
black clay loam about 5 inches thick. The subsurface
layer is very dark gray and very dark grayish brown clay
loam about 6 inches thick. The subsoil is about 25
inches thick. It is firm. The upper part is brown clay
loam, and the lower part is brown, mottled, calcareous
loam. The substratum to a depth of 60 inches or more
is brown, mottled, calcareous loam. It contains pebbles
throughout.

Of minor extent in this association are Colo, Hawick,
Judson, Kennebec, and Nodaway soils. The poorly
drained Colo soils and the moderately well drained
Kennebec and Nodaway soils formed in alluvium. They
are on flood plains and in upland drainageways. Hawick
soils are excessively drained and are on side slopes of
stream terraces. They formed in loamy, sandy, and
gravelly glacial deposits. Judson soils are well drained
and are on foot slopes and alluvial fans. They formed in
alluvium.

Corn and soybeans are grown on the gently sloping
and moderately sloping soils on ridgetops. Some of the
strongly sloping soils also are used for corn and
soybeans. Most of the moderately steep to very steep
soils are used for pasture. The gently sloping soils in
this association are well suited to row crops. The
moderately sloping and strongly sloping soils are suited
to row crops in rotation with grasses and legumes. The
moderately steep soils are moderately suited to row
crops, but the steep and very steep soils are unsuited
to row crops. In most places the moderately steep to
very steep soils have never been cultivated. The main
management concern is controlling runoff. Controlling
water erosion is also a concern in cultivated areas.
Maintaining tilth and fertility and maintaining pasture
conditions are also important considerations.
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The map units on the detailed soil maps at the back
of this survey represent the soils in the survey area.
The map unit descriptions in this section, along with the
soil maps, can be used to determine the suitability and
potential of a soil for specific uses. They also can be
used to plan the management needed for those uses.
More information on each map unit, or soil, is given
under the heading “Use and Management of the Soils.”

Each map unit on the detailed soil maps represents
an area on the landscape and consists of one or more
soils for which the unit is named.

A symbol identifying the soil precedes the map unit
name in the soil descriptions. Each description includes
general facts about the soil and gives the principal
hazards and limitations to be considered in planning for
specific uses.

Soils that have profiles that are almost alike make up
a soil series. Except for differences in texture of the
surface layer or of the substratum, all the soils of a
series have major horizons that are similar in
composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface
layer or of the substratum. They also can differ in slope,
stoniness, salinity, wetness, degree of erosion, and
other characteristics that affect their use. On the basis
of such differences, a soil series is divided into soil
phases. Most of the areas shown on the detailed soil
maps are phases of soil series. The name of a soil
p