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Consult " Contents"" for parts of the publication that will meet your specific needs,
This survey contains useful information for farmers or ranchers, foresters or
7 . Aagronomists; for planners, community decision makers, engineers, developers,
builders, or homebuyers; for consarvationists, recreationists, teachers, or

students; 1o specialists in wildlife management, waste disposal, or pollution cantral.



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 Soil Conservation Service has leadership for the federal
part of the National Cooperative Soil Survey. In line with Department of
Agriculture policies, benefits of this program are available to all, regardiess of
race, color, national origin, sex, religion, marital status, or age.

This survey was made cooperatively by the Soil Conservation Service; the
lowa Agriculture and Home Economics Experiment Station; the Cooperative
Extension Service, lowa State University; and the Department of Soil
Conservation, State of lowa. It is part of the technical assistance furnished to
the Dickinson County Soil Conservation District. Funds appropriated by
Dickinson County were used to defray part of the cost of the survey.

Major fieldwork for this soil survey was completed in 1976-79. Soil names
and descriptions were approved in 1980. Unless otherwise indicated,
statements in this publication refer to conditions in the survey area in 1979.

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.

Cover: West Okoboji Lake. Clarion and Estherville soils are in the foreground.
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Preface

This soil survey contains information that can be used in land-planning
programs in Dickinson 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 insure 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 Soil Conservation Service or the Cooperative Extension Service.

vii






Soil Survey of

Dickinson County, lowa

By Wayne N. Dankert, Soil Conservation Service

Fieldwork by Wayne N. Dankert, Laurence T. Hanson,
and Ronald L. Reckner, Soil Conservation Service

United States Department of Agriculture, Soil Conservation Service,

in cooperation with the

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

DICKINSON COUNTY is in northwestern lowa. It is in
the first tier of counties south of Minnesota and in the
third column of counties east of the Big Sioux River,
which is the lowa-South Dakota boundary (fig. 1). It has
a total area of 257,920 acres, or 403 square miles, of
which 15,485 acres is water. Spirit Lake, the county seat,
is in the north-central part of the county.

According to the 1980 census, the population of
Dickinson County is about 15,630. The population of
Spirit Lake, the largest town, is about 3,975. That of
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Figure 1.—Locatlon of Dickinson County in lowa.

Milford is about 2,076, and that of Arnolds Park and of
Lake Park is 1,100. The population of Terril, Orleans,
Okoboiji, West Okoboji, Wahpeton, and Superior ranges
from about 200 to 600.

The landscape varies throughout the county. In the
southwestern part it is characterized by a well defined
surtace drainage pattern. In most of the county,
however, it is characterized by a poorly defined surface
drainage pattern and many depressions and sloughs.
Most of the soils are deep, are loamy or silty, and are
nearly level to gently sloping. The elevation ranges from
about 1,275 to 1,575 feet above sea level.

Farming is the main enterprise in the county. Corn and
soybeans are the main crops. Industry is important in the
vicinity of Spirit Lake and Milford. Tourism is important in
the vicinity of the lowa Great Lakes.

This survey updates the soil survey of Dickinson
County published in 1923 (8). It provides additional
information and larger maps, which show the soils in
greater detail.

General Nature of the County

The climate, history and development, and
transportation facilities of Dickinson County are briefly
described in this section. The climate and distribution of
soils have affected the pattern of development in the
county and the kinds of cultural features and their
locations.



Climate
Prepared by the National Climatic Center, Asheville, North Carolina.

Table 1 gives data on temperature and precipitation
for the survey area as recorded at Milford, lowa, in the
period 1951 to 1977. 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 17 degrees F,
and the average daily minimum temperature is 8
degrees. The lowest temperature on record, which
occurred at Milford on January 21, 1970, is -31 degrees.
In summer the average temperature is 71 degress, and
the average daily maximum temperature is 83 degrees.
The highest recorded temperature, which occurred at
Milford on July 31, 1955, is 103 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 (50
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 27 inches. Of
this, 20 inches, or about 75 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 16 inches. The
heaviest 1-day rainfall during the period of record was
6.17 inches at Milford on July 4, 1962. Thunderstorms
occur on about 45 days each year, and most occur in
summer.

The average seasonal snowfall is about 36 inches.
The greatest snow depth at any one time during the
period of record was 35 inches. On an average of 20
days, at least 1 inch of snow is on the ground. The
number of such days varies greatly from year to year.

The average relative humidity in midafternoon is about
60 percent. Humidity is higher at night, and the average
at dawn is about 80 percent. The sun shines 75 percent
of the time possible in summer and 60 percent in winter.
The prevailing wind is from the northwest. Average
windspeed is highest, 12 miles per hour, in spring.

History and Development

The Oneota Indians probably occupied northwest lowa
from about 950 A.D. until they were displaced by settlers
(9). They farmed and hunted, but they apparently were
more nomadic than their contemporaries to the north
and south. A site occupied by the Oneota Indians has
been identified and investigated in Okoboji Township
(23). The Oneota Indians probably became the loway
Indian Tribe, who gave up their lowa land by a treaty in
1830.

Soil Survey

Dickinson County was named in honor of Daniel S.
Dickinson, a United States Senator from New York. The
first settlers came to the Arnolds Park area in 1856.
Thirty-nine of them were killed by the Indians during the
winter of 1856-57. An election to organize the county
was held in August 1857. in most of the following years,
the population increased but remained low until after the
Indian War of 1862-63. During the grasshopper plagues
of 1873-77, more than one-half of the settlers left the
county. The population was 180 in 1860; 1,389 in 1870;
1,901 in 1880; and 7,995 in 1900 (27).

Farming was important during the early settlement of
the county, but trapping was the most important
nonmilitary occupation until about 1875. Prairie hay and
corn were the main crops. The well drained soils, such
as Clarion, Everly, and Sac, were the main soils used for
farming until drainage improvement projects were begun
in the early 1900’s. Individual and group drainage
projects have made row cropping possible on the very
poorly drained and poorly drained soils, which make up
about 30 percent of the acreage in the county. Drainage
improvement projects are still in progress, mainly to
improve the suitability for farming in cultivated areas. In
recent years much of the increase in the acreage used
for row crops has been on soils on bottom land, where
flooding is a hazard, and on moderately sloping to
strongly sloping soils on side slopes, where erosion is a
hazard.

Since Dickinson County was settled, the total acreage
in farms has remained fairly constant. In recent years the
farms in the county have been increasing in size and
decreasing in number. In 1900, the county had 995
farms (8). It had 1,051 in 1960; 754 in 1970; and 660 in
1980 (9, 20, 22). The average size of the farm was 223
acres in 1900, 223 acres in 1960, 299 acres in 1970,
and 345 acres in 1980 (8, 9, 20, 22).

On about 85 percent of the acreage in Dickinson
County, the slope is 5 percent or less. Most of the soils
are well suited to crops and commonly are used for
crops. Corn is the main crop, but the acreage of
soybeans has increased in recent years. In 1960,
soybeans were grown on about 15 percent of the
farmland. By 1970, they were grown on about 35 percent
of the farmland and by 1979, on 40 percent. In 1979,
corn was grown on 105,000 acres; soybeans on 80,800
acres; all varieties of hay on 9,300 acres; and oats on
6,400 acres (20).

Much of the crop production is fed to livestock. In
recent years, the number of cattie has been stable and
the number of hogs farrowed, raised, and sold has
increased slightly. In 1979, 30,000 fed cattle and
105,000 fed hogs were sold. In the same year, the
number of beef cattle was 8,700; the number of milk
cows, 700; and the number of hogs and pigs, 90,000
(20).



Dickinson County, lowa

Transportation Facilities

Dickinson County is served by one federal highway,
five state highways, and numerous all-weather surfaced
county roads. Gravel surfaced county roads follow most
section lines.

The county is served by two railway companies and
two bus companies. Spirit Lake and Milford have
municipal airports. Commercial charter service is
available at the Spirit Lake Airport. The Dickinson County
Senior Adult Transportation System provides local
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
biologic activity.

The soils in the survey area occur in an orderly pattern
that is related to the geology, the landforms, relief,
climate, and the 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 considerable 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-tandscape 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 soil
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, acidity, 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. Soil scientists
interpreted the data from these analyses and tests as
well as the field-observed characteristics and the soil
properties in terms of expected behavior of the soils
under different uses. Interpretations for all of the soils
were field tested through observation of the soils in
different uses under different levels of management.
Some interpretations are modified to fit local conditions,
and new interpretations sometimes are developed to
meet local needs. Data were assembled from other
sources, such as research information, production
records, and field experience of specialists. For example,
data on crop yields under defined levels of management
were 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 state with a
fairly high degree of probability 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 several 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. Wilmonton-Everly-Ocheyedan association

Nearly level to moderately sloping, somewhat poorly
drained and well drained, loamy and silty soils formed in
loamy and silty sediments and in the underlying glacial
till; on uplands

This association consists of soils on upland divides,
drainageways, ridges, and side slopes. The
drainageways are poorly defined on the broad divides
and well defined in the rest of the association. There are
no perennial streams and few depressions. Slopes range
from 0 to 9 percent.

This association makes up about 8 percent of the
county. It is about 20 percent Wilmonton soils, 20
percent Everly soils, 10 percent Ocheyedan soils, and 50
percent minor soils (fig. 2).

The somewhat poorly drained, very gently sloping
Wilmonton soils are on broad divides and at the slightly
concave head of drainageways. The well drained, nearly
level to moderately sloping Everly soils are on broad
divides and convex ridgetops and side slopes. The well
drained, nearly level to gently sloping Ocheyedan soils
are on ridgetops and side slopes.

Typically, the surface layer of the Wilmonton soils is
black silty clay loam about 8 inches thick. The
subsurface layer is silty clay loam about 10 inches thick.
It is black and very dark gray in the upper part and very

dark grayish brown and very dark gray in the lower part.
The subsoil is about 18 inches thick. It is dark grayish
brown and light olive brown, friable clay loam in the
upper part and light olive brown and brownish yellow,
firm clay loam and loam in the lower part. The
substratum to a depth of 60 inches is light brownish gray
and mottled brownish yellow and light brownish gray,
calcareous loam.

Typically, the surface layer of the Everly soils is black
clay loam about 7 inches thick. The subsurface layer is
black and very dark brown clay loam about 4 inches
thick. The subsoil is about 25 inches thick. It is very dark
grayish brown and brown, friable clay loam in the upper
part; dark yellowish brown, friable clay loam in the next
part; and yellowish brown, mottled, firm loam in the lower
part. The substratum to a depth of 60 inches is brownish
yellow, light gray, and yellowish brown, mottled,
calcareous loam.

Typically, the surface layer of the Ocheyedan soils is
black loam about 10 inches thick. The subsurface layer
is very dark grayish brown loam about 5 inches thick.
The subsoil is about 30 inches thick. It is brown and
yellowish brown, friable loam in the upper part; yellowish
brown, very friable sandy loam in the next part; and
yellowish brown and light olive brown, friable loam and
silt loam in the lower part. The substratum to a depth of
60 inches is light brownish gray and yellowish brown,
mottled, calcareous silt loam and loam.

Kingston soils are the most extensive minor soils in
this association. Less extensive are Fostoria, Letri, and
Madelia soils. The somewhat poorly drained Fostoria and
Kingston soils are on broad, plane uplands and at the
head of drainageways. The Kingston soils contain less
sand than the Wilmonton soils. The poorly drained Letri
and Madelia soils are on plane and slightly concave,
broad uplands and in upland drainageways.

This association is used mainly for row crops. Corn
and soybeans are the major crops. They are the only
crops on some farms. Alfalfa and oats are grown on
some livestock farms. About one-third of the farms have
a small acreage of permanent pasture. A few small
areas support native hardwoods.

Erosion is the main concern in managing the gently
sloping and moderately sloping soils for cultivated crops.
A conservation tillage system that leaves crop residue
on the surface, contour farming, and terraces help to
prevent excessive soil losses. Forgoing fall tillage also
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Figure 2.—Pattern of soils and parent materlal in the Wilmonton-Everly-Ocheyedan assoclation.

reduces the hazard of erosion. Because the poorly
drained minor soils are tile drained, they can be
efficiently row cropped.

On some farms raising livestock, most commonly
hogs, is a major enterprise. Livestock waste can
contaminate surface water and ground water, especially
in areas of the poorly drained minor soils. On most
farms, however, sizable areas of well drained soils are
well suited to livestock waste disposal.

2. Ransom-Sac-Primghar association

Nearly level to gently sloping, somewhat poorly drained
and well drained, silly soils formed in loess or in loess
and the underlying glacial till; on uplands

This association consists of soils on upland divides,
drainageways, ridges, and side slopes. The
drainageways are poorly defined in the level areas and
well defined in the gently sloping areas. There are no
perennial streams and few depressions, but the Little
Sioux River borders this association for several miles.
Slopes generally range from 0 to 5 percent.

This association makes up about 4 percent of the
county. It is about 37 percent Ransom soils, 29 percent
Sac soils, 21 percent Primghar soils, and 13 percent
minor soils (fig. 3).

The somewhat poorly drained, very gently sloping
Ransom soils are on broad divides and the slightly
concave, lower side slopes. The well drained, gently
sloping Sac soils are on convex upland ridgetops and
side slopes. The somewhat poorly drained, nearly level
to gently sloping Primghar soils are on broad divides and
the lower, concave side siopes and in the upper
drainageways.

Typically, the surface layer of the Ransom soils is
black silty clay loam about 7 inches thick. The
subsurface layer is silty clay loam about 13 inches thick.
It is black and very dark gray in the upper part and very
dark grayish brown in the lower part. The subsoil is
about 16 inches thick. It is olive brown, mottled, friable
silty clay loam and silt loam in the upper part and light
olive brown, mottled, firm loam in the lower part. The
substratum to a depth of 60 inches is light olive brown,
mottled, calcareous clay loam.

Typically, the surface layer of the Sac soils is black
silty clay loam about 7 inches thick. The subsurface layer
is very dark gray silty clay loam about 6 inches thick.
The subsoil is about 27 inches thick. It is brown and
yellowish brown, friable silty clay loam in the upper part;
yellowish brown, mottled, friable silt loam in the next
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Figure 3.—Pattern of solls and parent material in the Ransom-Sac-Primghar assoclation.

part; and yellowish brown, mottled, firm, calcareous loam
in the lower part. The substratum to a depth of 60 inches
is light olive brown, mottled, calcareous loam.

Typically, the surface layer of the Primghar soils is
black silty clay loam about 7 inches thick. The
subsurface layer is silty clay loam about 13 inches thick.
It is black in the upper part and black and very dark
grayish brown in the lower part. The subsoil is about 19
inches thick. It is friable. The upper part is dark grayish
brown and light olive brown silty clay loam; the next part
is light olive brown, mottled silty clay loam; and the lower
part is mottled gray and yellowish brown, calcareous silt
loam. The substratum to a depth of 60 inches is
multicolored, calcareous silt loam and clay loam.

Marcus soils are the most extensive minor soils in this
association. Less extensive are Everly and Spicer soils.
The well drained Everly soils are on upland ridgetops
and side slopes. They contain more sand than the Sac
soils. The poorly drained Marcus and Spicer soils are on
plane and slightly concave, broad uplands and in upland
drainageways.

This association is used mainly for row crops. Corn
and soybeans are the major crops. They are the only
crops on some farms. Alfalfa and oats are grown on
some livestock farms. Some farms have a small acreage

of permanent pasture. A few areas along the river
support native hardwoods.

Erosion and soil blowing are the main concerns of
management in cultivated areas. A conservation tillage
system that leaves crop residue on the surface, contour
farming, and, in areas of the Sac soils, terraces help to
prevent excessive soil losses. The hazard of soil blowing
is increased if the soils are plowed in the fall. Forgoing
fall tillage reduces the hazard of erosion and conserves
moisture. Drainage tile is instalied in some areas of the
Ransom and Primghar soils and in the poorly drained
minor soils.

On some farms raising livestock, most commonly
hogs, is a major enterprise. Livestock waste can
contaminate surface water and ground water, especially
in areas of the poorly drained minor soils. On most
farms, however, sizable areas of well drained soils are
suitable for livestock waste disposal.

3. Wadena-Estherville-Coland association

Nearly level to strongly sloping, well drained, somewhat

excessively drained, and poorly drained, loamy and silty

soils formed in loamy material overlying sand and gravel!
and in alluvium; on outwash plains, stream terraces, and
bottom land



This association consists of soils on stream bottom
land and terraces and in glacial outwash areas. The
drainageways are poorly defined in the broad, nearly
level areas and well defined in the rest of the
association. Most of the permanent streams and larger
drainageways in the county are in the areas of this
association. Slopes generally range from 0 to 14
percent.

This association makes up about 10 percent of the
county. It is about 30 percent Wadena soils, 15 percent
Estherville soils, 10 percent Coland soils, and 45 percent
minor soils (fig. 4).

The well drained, nearly level to moderately sloping
Wadena soils are on broad stream terraces and glacial
outwash plains. The somewhat excessively drained,
nearly level to strongly stoping Estherville soils are in
broad glacial outwash areas and on stream terraces. The
poorly drained, nearly level to gently sloping Coland soils
are on stream bottom land and in upland drainageways.

Typically, the surface layer of the Wadena soils is very
dark brown loam about 7 inches thick. The subsurface
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layer is loam about 8 inches thick. It is very dark grayish
brown and very dark brown in the upper part and very
dark grayish brown and brown in the lower part. The
subsoil is about 16 inches thick. It is dark yellowish
brown, friable clay loam in the upper part; dark yellowish
brown, friable loam in the next part; and brown, very
friable sandy loam in the lower part. The substratum to a
depth of 60 inches is light yellowish brown, calcareous
gravelly sand. in about 85 percent of the areas of these
soils, sand and gravel are within a depth of 32 inches.

Typically, the surface layer of the Estherville soils is
very dark gray loam about 7 inches thick. The
subsurface layer is very dark gray loam about 3 inches
thick. The subsoil is about 16 inches thick. it is dark
yellowish brown, friable and very friable sandy loam and
gravelly sandy loam in the upper part and brown, very
friable gravelly loamy sand in the lower part. The
substratum to a depth of 60 inches is multicolored,
stratified, calcareous gravelly loamy sand and gravelly
sand.

Figure 4.—Pattern of soils and parent material in the Wadena-Estherville-Coland assoclation.
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Typically, the surface layer of the Coland soils is black
silty clay loam about 7 inches thick. The subsurface layer
is about 29 inches thick. It is black silty clay loam in the
upper part and very dark gray clay loam in the lower
part. The next 7 inches is very dark gray loam. The
substratum to a depth of 60 inches is very dark gray
loam that has layers of light gray loamy sand and sand.

Cylinder soils are the most extensive minor soils in this
association. Less extensive are Biscay, Calco, Cylinder
Variant, Salida, Talcot, and Terril soils. The excessively
drained Salida soils are on glacial outwash side slopes
and on slopes at the edge of stream terraces. The
moderately well drained Terril soils are on concave foot
slopes and slightly convex alluvial fans. The somewhat
poorly drained Cylinder and Cylinder Variant soils are on
slightly concave to slightly convex stream terraces and in
glacial outwash areas. The poorly drained Biscay and
Talcot soils are on plane and slightly concave stream
terrraces and in a few places in the higher glacial
outwash areas. They have gravelly loamy sand and
gravelly sand in the substratum. The poorly drained
Calco soils are on plane and slightly concave stream
bottom land and in the lower part of upland
drainageways. They are calcareous.

This association is used mainly for row crops. Corn
and soybeans are the major crops, but in some areas
alfalfa and oats are grown extensively. Permanent
pasture is maintained on most farms. Some farms have
a large acreage of pasture. A few small areas near
streams support native hardwoods.

Erosion, wetness, and droughtiness are the main
concerns of management in cultivated areas. Also, soil
blowing is a hazard. Forgoing fall tillage helps to control
soil blowing and conserves moisture. Crop damage from
drought is greater on Estherville soils than on Wadena
soils when the two soils are managed in the same
manner. A conservation tillage system that leaves crop
residue on the surface helps to control erosion on the
gently sloping and strongly sloping Wadena and
Estherville soils but becomes progressively less effective
as the slope increases. Terraces can decrease the
runoff rate and help to control erosion, but the cut areas
generally are too droughty for row crops. In areas of the
poorly drained Coland soils, wetness, flooding, and
siltation are the main concerns. Tile drains are installed
and in some areas flood control measures are provided
so that these soils can be efficiently row cropped.

On some farms raising livestock, most commonly hogs
and cattle, is a major enterprise. On most of the soils in
this association, livestock waste can contaminate
surface water and ground water. The sand and gravel
underlying the Wadena and Estherville soils have a poor
filtering capacity.

4. Clarion-Nicollet association

Very gently sloping to strongly sloping, well drained and
s_omewhat poorly drained, loamy soils formed in glacial
till on uplands

This association consists of soils on a young till plain
characterized by short, irregular slopes in the higher
areas and slight depressions in low areas. Generally, the
drainageways are well defined, but some end in
depressions or sloughs. The size and abundance of
depressions, sloughs, and drained lake bottoms vary
considerably throughout the association. There are no
permanent streams, but some of the drainage ditches
contain water most of the year. Slopes generally range
from 1 to 14 percent.

This association makes up about 41 percent of the
county. It is about 47 percent Clarion soils, 17 percent
Nicollet soils, and 36 percent minor soils (fig. 5).

The well drained, gently sloping to strongly sloping
Clarion soils are on upland knolls, ridgetops, and side
slopes. The somewhat poorly drained, very gently
sloping Nicollet soils are on the lower side slopes, on
low knolls and ridges, and in upland drainageways.

Typically, the surface layer of the Clarion soils is very
dark brown loam about 6 inches thick. The subsurface
layer is about 9 inches thick. It is very dark brown loam
in the upper part and very dark grayish brown clay loam
in the lower part. The subsoil is about 17 inches thick. It
is friable. It is brown and dark yellowish brown clay loam
in the upper part and yellowish brown loam in the lower
part. The substratum to a depth of 60 inches is
calcareous loam. It is light olive brown in the upper part
and multicolored in the lower part.

Typically, the surface layer of the Nicollet soils is black
loam about 7 inches thick. The subsurface layer is black
clay loam about 6 inches thick. The subsoil is about 23
inches thick. It is friable. It is very dark grayish brown
and dark grayish brown clay loam in the upper part; light
olive brown and dark grayish brown, mottled loam in the
next part; and light brownish gray and light yellowish
brown, mottled loam in the lower part. The substratum to
a depth of 60 inches is light brownish gray, mottled,
calcareous loam.

Waebster soils are the most extensive minor soils in
this association. Less extensive are Canisteo, Crippin,
Okoboji, and Storden soils. The calcareous, well drained
Storden soils are on upland ridges and side slopes. The
calcareous, somewhat poorly drained Crippin soils are on
broad, plane uplands and on knolls and ridges. The
poorly drained Canisteo .and Webster soils are on plane
uplands and in upland drainageways. Canisteo soils are
also on the convex rims of depressions. The very poorly
drained Okoboiji soils are in upland depressions.

This association is used mainly for row crops. Corn
and soybeans are the major crops. They are the only
crops on some farms. Alfalfa and oats are grown on
some livestock farms. About one-third of the farms have
a small acreage of permanent pasture. A few farms have
a relatively large acreage of pasture. Narrow areas
adjacent to lakeshores support native hardwoods.
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Figure 5.—Pattern of solls and parent materlal In the Clarion-Nicollet association.

The main concern in managing cultivated areas is the
susceptibility of the Clarion soils to erosion. A
conservation tillage system that leaves crop residue on
the surface helps to control erosion and conserves
moisture. If the slopes are sufficently long and uniform,
contour farming and terraces also help to control
erosion. Tile drains are installed in areas of the poorly
drained and very poorly drained minor soils and in some
areas of the Nicollet soils. Surface intakes help to
prevent the crop damage caused by ponding and
improve the timeliness of tillage in some areas of the
very poorly drained minor soils in depressions.

On some farms raising livestock is a major enterprise.
Raising hogs is the most common enterprise, but raising
cattle is a major enterprise on some farms, especially on
those that have a high proportion of moderately sloping
and strongly sloping Clarion soils. Livestock waste can
contaminate surface water and ground water, especially
in areas of the poorly drained minor soils. On most
farms, however, sizable areas of well drained soils are
well suited to livestock waste disposal.

5. Canisteo-Nicollet-Okoboji association

Level to very gently sloping, somewhat poorly drained to
very poorly drained, loamy and silty soils formed in
glacial till or loamy and silty sediments on uplands

This association consists of soils on a young till plain
characterized by short, irregular slopes in the higher
areas and slight depressions in low areas. Generally, the
drainageways are poorly defined. Many end in small and
medium sized depressions. There are no perennial
streams, but the larger drainage ditches contain water
throughout the year. Slopes generally range from 0 to 3
percent.

This association makes up about 12 percent of the
county. It is about 27 percent Canisteo soils, 19 percent
Nicollet soils, 11 percent Okoboji soils, and 43 percent
minor soils (fig. 6).

The calcareous, poorly drained, nearly level Canisteo
soils are on broad uplands, in slightly convex areas
adjacent to depressions, and in upland drainageways.
The somewhat poorly drained, very gently sloping
Nicollet soils are on broad uplands, in drainageways, on
the lower side slopes, and on low knolls and ridges. The
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Figure 6.—Pattern of soliis and parent material in the Canisteo-Nicoliet-Okoboji association.

very poorly drained, level Okoboiji soils are in upland
depressions.

Typically, the surface layer of the Canisteo soils is
black, calcareous silty clay loam about 7 inches thick.
The subsurface layer is calcareous silty clay loam about
15 inches thick. It is black in the upper part and very
dark gray in the lower part. The subsoil is about 16
inches thick. It is mottled, friable, and calcareous. It is
dark gray and very dark gray clay loam in the upper part
and olive gray loam in the lower part. The substratum to
a depth of 60 inches is olive gray, mottled, calcareous
loam and silty clay loam.

Typically, the surface layer of the Nicollet soils is biack
loam about 7 inches thick. The subsurface layer is black
clay loam about 6 inches thick. The subsoil is about 23
inches thick. It is friable. It is very dark grayish brown
and dark grayish brown clay loam in the upper part; light
olive brown and dark grayish brown, mottled loam in the
next part; and light brownish gray and light yellowish
brown, mottled loam in the lower part. The substratum to
a depth of 60 inches is light brownish gray, mottled,
calcareous loam.

Typically, the surface layer of the Okoboji soils is black
silty clay loam about 7 inches thick. The subsurface layer

is black silty clay loam about 25 inches thick. The
subsoil is friable silty clay loam about 24 inches thick. it
is very dark gray in the upper part and gray and mottied
in the lower part. The substratum to a depth of 60 inches
is olive gray, mottied clay loam.

Crippin and Webster soils are the most extensive
minor soils in this association. Less extensive are Clarion
and Waldorf soils. The well drained Clarion soils are on
upland knolis, ridgetops, and side slopes. The
calcareous, somewhat poorly drained Crippin soils are on
broad, plane uplands and low knolls and ridges. The
poorly drained Waldorf and Webster soils are on plane
uplands and in upland drainageways. They are not
calcareous.

This association is used mainly for row crops. Corn
and soybeans are the major crops. They are the only
crops on some farms. Alfalfa and oats are grown on
some livestock farms. A few farms have a small acreage
of permanent pasture.

The main concerns of management in cultivated areas
are wetness and soil blowing. Also, the Canisteo soils
are calcareous. If the Canisteo and Okoboji soils are
plowed in the fall, the hazard of soil blowing is
increased, especially in the larger areas of the Canisteo
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soils. Forgoing fall tillage or using a conservation tillage
system that leaves crop residue on the surface helps to
control soil blowing and conserves moisture.
Conservation tillage also helps to control erosion on the
more sloping minor soils. Tile drains are installed in
cultivated areas of the Canisteo and Okoboji soils and in
some areas of the Nicollet soils. Surface intakes help to
prevent the crop damage caused by ponding on the
Okoboji soils. Crop varieties and applied chemicals
should be compatible with the calcareous soils.

On some farms raising livestock, most commonly
hogs, is a major enterprise. Livestock waste can
contaminate surface water and ground water, especially
in areas of the Canisteo and Okoboji soils. On a few
farms, however, sizable areas of well drained soils are
well suited to livestock waste disposal.

6. Nicollet-Clarion assoclation

Very gently sloping to moderately sloping, somewhat
poorly drained and well drained, loamy soils formed in
glacial till on uplands

Soil Survey

This association consists of solls on a young till plain
characterized by short, irregular slopes in the higher
areas and slight depressions in low areas. The
drainageways are short or poorly defined and commonly
end in small and medium sized depressions. There are
no perennial streams, but some of the drainage ditches
contain water most of the year. Slopes generally range
from 1 to 9 percent.

This association makes up about 25 percent of the
county. It is about 36 percent Nicollet soils, 31 percent
Clarion soils, and 33 percent minor soils (fig. 7).

The somewhat poorly drained, very gently sloping
Nicollet soils are in drainageways, on the lower side
slopes, and on low knolls and ridges. The well drained,
gently sloping and moderately sloping Clarion soils are
on upland knolls, ridgetops, and side slopes.

Typically, the surface layer of the Nicollet soils is black
loam about 7 inches thick. The subsurface layer is black
clay loam about 6 inches thick. The subsoil is about 23
inches thick. It is friable. It is very dark grayish brown
and dark grayish brown clay loam in the upper part; light
olive brown and dark grayish brown, mottled loam in the

Figure 7.—Pattern of solls and parent material In the Nicollet-Clarion assoclation.
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next part; and light brownish gray and light yellowish
brown, mottled loam in the lower part. The substratum to
a depth of 60 inches is light brownish gray, mottled,
calcareous loam.

Typically, the surface layer of the Clarion soils is very
dark brown loam about 6 inches thick. The subsurface
layer is about 9 inches thick. It is very dark brown loam
in the upper part and very dark grayish brown clay loam
in the lower part. The subsoil is about 17 inches thick. It
is friable. It is brown and dark yellowish brown clay loam
in the upper part and yellowish brown loam in the lower
part. The substratum to a depth of 60 inches is
calcareous loam. It is light olive brown in the upper part
and multicolored in the lower part.

Crippin and Webster soils are the most extensive
minor soils in this association. Less extensive are Coland
and Okoboiji soils. The calcareous, somewhat poorly
drained Crippin soils are on broad, plane uplands and .
low knolls and ridges. The poorly drained Webster soils
are on plane uplands and in drainageways. The poorly
drained Coland soils are in drainageways and in some
areas are between side slopes and depressions. The
very poorly drained Okoboji soils are in depressions.

This association is used mainly for row crops. Corn
and soybeans are the major crops. They are the only
crops on some farms. Alfalfa and oats are grown on
some livestock farms. A few farms have a small acreage
of permanent pasture. Narrow areas adjacent to
lakeshores support native hardwoods.

Erosion is the main concern of management in
cultivated areas. Also, wetness is a limitation in some
areas. A conservation tillage system that leaves crop
residue on the surface helps to control erosion in most
areas. In the few areas where slopes are sufficiently long
and uniform, contour farming and terraces also help to
control erosion. Tile drains are installed in areas of the
poorly drained and very poorly drained minor soils and in
some areas of the Nicollet soils. Surface intakes help to
prevent the crop damage caused by ponding and
improve the timeliness of tillage in some areas of the
very poorly drained minor soils in depressions.

On some farms raising livestock, most commonly
hogs, is a major enterprise. Livestock waste can
contaminate surface water and ground water, especially
in areas of the poorly drained minor soils. On some
farms, however, sizable areas of well drained soils are
well suited to livestock waste disposal.

Broad Land Use Considerations

The soils in Dickinson County vary widely in their
potential for major land uses. The potential of soils
reflects the relative cost of common management
practices and the hazards of soil-related problems after
the practices are installed.

About 76 percent of the county is used for cultivated
crops, dominantly corn and soybeans. In parts of the
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Wadena-Estherville-Coland and Canisteo-Nicollet-
Okoboiji associations, occasional flooding, principally
early in spring, causes slight or moderate crop damage.
In the Canisteo-Nicollet-Okoboji association and in a few
areas of the Wadena-Estherville-Coland association,
crops occasionally are damaged because the drainage
system does not remove excess water rapidly enough.
Wetness is the main limitation on the Canisteo-Nicollet-
Okoboiji association, particularly in areas of the Canisteo
and Okoboji soils. Droughtiness is the main limitation on
the Wadena-Estherville-Coland association, particularly in
areas of the Estherville and Wadena soils, which are
underlain by sand and gravel. These soils have good
potential for irrigation water and for most irrigated crops.
Erosion is a hazard in areas of the major or minor soils
in all of the associations, especially in areas of the gently
sloping and moderately sloping Clarion, Everly, and
Ocheyedan soils. On all of the associations, soil blowing
is a hazard, mainly late in winter, unless the surface is
protected by crop residue.

About 7 percent of the county is used for pasture. All
of the associations in the county have good potential for
grasses and legumes. Pasture is more extensive in the
Wadena-Estherville-Coland association than in the other
associations because the potential for cultivated crops is
lower.

Animal waste lagoons are used for waste disposal on
a few confined livestock facilities in the county.
Generally, the Wilmonton-Everly-Ocheyedan, Ransom-
Sac-Primghar, Clarion-Nicollet, and Nicollet-Clarion
associations have fair potential for this use. The
Wadena-Estherville-Coland association has poor
potential because the Coland soils are poorly drained
and are subject to flooding and because the livestock
waste can contaminate ground water in areas of the
Estherville and Wadena soils. The Canisteo-Nicollet-
Okoboji association has poor potential because the
Canisteo soils are poorly drained and the Okoboji soils
very poorly drained.

About 13,400 acres in and around the towns in the
county is used for streets and buildings and other
structures. The towns are mainly on the Wadena-
Estherville-Coland, Clarion-Nicoliet, and Nicollet-Clarion
associations. The well drained Clarion and Wadena and
somewhat excessively drained Estherville soils in these
associations have fair potential for these uses. A
drainage system that lowers the seasonal high water
table in Nicollet soils is needed, particularly in areas
where buildings have basements.

Dickinson County is an important recreational center.
About 6 percent of the county is water, and 7 percent is
state-owned land. The areas of water and state-owned
land are used extensively for recreation. Much of the
state-owned land, however, is managed primarily as
wildlife habitat. The Wilmonton-Everly-Ocheyedan,
Ransom-Sac-Primghar, Clarion-Nicollet, and Nicollet-
Clarion associations have good potential for most
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recreation uses. The Primghar soils in the Ransom-Sac-
Primghar association and the Nicollet soils in the Clarion-
Nicollet and Nicollet-Clarion associations have only fair
potential for some intensive recreation uses, such as
playgrounds and camp areas, because they remain wet
longer than the other soils in these associations. The
Coland soils in the Wadena-Estherville-Coland
association and most of the soils in the' Canisteo-
Nicollet-Okoboji association have poor potential for most
recreation uses because they are poorly drained or very
poorly drained and remain wet for long periods. Also,
some of the soils in these associations are subject to
flooding or ponding.

The soils throughout the county generally have good
potential for development of openland wildlife habitat.
The soils on bottom land in the Wadena-Estherville-
Coland association and the soils in sloughs and
depressions in the Canisteo-Nicollet-Okoboji association
have good potential for development of wetland wildlife
habitat. Most of the state game management areas are
on the Clarion-Nicollet and Nicollet-Clarion associations.
These and other areas of grassland and trees have good
potential for development of habitat for woodland and
wetland wildlife.
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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 sail, is given
under “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 soi/ phases. Most
of the areas shown on the detailed soil maps are phases
of soil series. The name of a soil phase commonly
indicates a feature that affects use or management. For
example, Clarion loam, 2 to 5 percent siopes, is one of
several phases in the Clarion series.

Some map units are made up of two or more major
soils. These map units are called soil complexes. A sorf
complex consists of two or more soils in such an
intricate pattern or in such small areas that they cannot
be shown separately on the soil maps. The pattern and
proportion of the soils are somewhat similar in all areas.
Coland-Spillville complex, 1 to 5 percent slopes, is an
example.

Most map units include small scattered areas of soils
other than those for which the map unit is named. Some
of these included soils have properties that differ
substantially from those of the major soil or soils. Such
differences could significantly affect use and
management of the soils in the map unit. The included
soils a