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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 Soil Conservation Service has leadership for the federal part
of the National Cooperative Soil Survey.

Maijor fieldwork for this soil survey was completed in 1986. Soil names and
descriptions were approved in 1987. Unless otherwise indicated, statements in
this publication refer to conditions in the survey area in 1986. This survey was
made cooperatively by the Soil Conservation Service and the Minnesota
Agricultural Experiment Station. Assistance was provided by the Minnesota
Extension Service and the Soil and Water Conservation Board. The survey was
partially funded by the Legislative Commission for Minnesota Resources and
Watonwan County. It is part of the technical assistance furnished to the
Watonwan Soil and Water Conservation District.

Soil maps in this survey may be copied without permission. Enlargement of
these maps, however, could cause misunderstanding of the detail of mapping. i
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 Soil Conservation Service are offered on a
nondiscriminatory basis, without regard to race, color, national origin, religion,
sex, age, marital status, or handicap.

Cover: Terraces in an area of Fedji loamy fine sand, 1 to 6 percent slopes, help to control
water erosion.
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Foreword

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

,I&OAQR-W

Gary R. Nordstrom
State Conservationist
Soil Conservation Service
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WaTtonwaN CouNTy is in the south-central part of
Minnesota. St. James is the county seat. The county
has a total land area of 277,120 acres, or 433 square
miles, and total water areas of about 2,560 acres.

The soils in Watonwan County are dark and nearly
level to steep. They formed in glacial till or water-sorted
till material. Their original vegetation was tall and mid
prairie grasses.

General Nature of the County

This section gives general information about the
county. It describes history; climate; farming;
transportation facilities and markets; water supply;
irrigation; and physiography, relief, and drainage.

History

Watonwan County was established on February 25,
1860, when Gov. Alexander Ramsey signed the
implementing legislation. Originally part of Blue Earth
County, Watonwan County was organized in April 1861,
with Madelia as the county seat. In 1978, the county
seat was moved to St. James after a countywide
referendum. '

In 1857 and 1858, the first settlers of the area now
called Watonwan County arrived in and around Madelia,
and a few families settled near Long Lake. Before the
arrival of the settlers, the area was home to the Sioux
and the Dakotas. Germans, Norwegians, and Swedes
settled the northern part of the county. The Irish and
pioneers from Indiana and Wisconsin settled the central

part. As soon as the new settlers arrived, each group
established their own schools and churches.

In 1870, a railroad was constructed from Lake
Crystal to St. James, which is between Minneapolis and
Sioux City, lowa.

The population in 1910 was 11,382. The people were
mainly of German, Swedish, Norwegian, English, Irish,
Danish, Austrian, and Russian descent (5). In 1940, the
population was 13,920; in 1980, it was 12,362 (6). The
incorporated cities in the county are Butterfield, Darfur,
LaSalle, Lewisville, Madelia, Odin, Ormsby, and St.
James.

Climate

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

Table 1 gives data on temperature and precipitation
for the survey area as recorded at St. James in the
period 1948 to 1989. 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 7
degrees. The lowest temperature on record, which
occurred at St. James on January 21, 1970, is -30
degrees. In summer, the average temperature is 71
degrees and the average daily maximum temperature is
83 degrees. The highest recorded temperature, which
occurred at St. James on July 10, 1976, is 101 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 26.9 inches. Of this,
nearly 21 inches, or about 80 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 6.1 inches at St. James on June 8, 1953.
Thunderstorms occur on about 42 days each year.

The average seasonal snowfall is about 38 inches.
The greatest snow depth at any one time during the
period of record was 44 inches. On the average, 90
days of 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 65 percent. Humidity is higher at night, and the
average at dawn is about 80 percent. The sun shines
65 percent of the time possible in summer and 50
percent in winter. The prevailing wind is from the south.
Average windspeed is highest, 14 miles per hour, in

spring.

Farming

In 1982, the 885 farms in the county had a total land
area of 260,395 acres (12). Since then, the farms have
been decreasing in number but increasing in average
size. Farming is the most important enterprise in the
county. The main crops are corn, soybeans, small grain,
hay, peas, and sweet corn. The main kinds of livestock
are beef and dairy cattle, poultry, and hogs.

Transportation Facilities and Markets

A railroad connecting the northeastern and
southwestern parts of the county serves Madelia,
Grogan, St. James, and Butterfield. At Butterfield it
branches north and south to serve Darfur and Odin.

The major highways in the county are paved or
blacktop roads. Minnesota State Highway 60 crosses
the county from northeast to southwest. Minnesota
State Highways 15 and 4 cross the county from north to
south. Of the 352 miles of county and township roads
that serve every farmstead, about 182 miles have been
paved, and more are being paved each year. The rest
are gravel roads.

Grain elevators are located in all the cities. Livestock
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usually are trucked to South St. Paul, Estherville,
Austin, or Worthington. Most milk is marketed as whole
milk and is picked up daily by truck. Grain is shipped by
truck or rail.

Water Supply

Much of Watonwan County is flat and poorly drained,
and many shallow wells have practically inexhaustibie
supplies of water (7). Some shallow gravel pits hold
water even during the driest seasons. In areas where
glacial drift is clayey and impervious, shallow wells
produce inadequate yields. In these areas deeper wells
drilied into the sand and gravel beds near the base of
drift produce more abundantly and regularly than the
shallow wells.

Except for areas where bedrock of Sioux Quartzite
crops out, the entire county has a mantle of glacial drift.
In some areas in the western part of the county, the
drift is less than 20 feet thick. In the eastern part of the
county, it ranges in thickness from 150 to 300 feet. The
supply of water from the glacial drift is primarily from
the sand and gravel layers in the deeper blue clay
material or from permeable layers at the base of the
drift. During wet years, the gravelly zones in the upper
yellow clay material near the surface provide
satisfactory yields, but during prolonged dry periods the
water level may drop significantly.

In the western part of the county, most farm wells are
drilled into the upper part of the quartzite. Where the
quartzite is porous and decomposed, water can be
drawn from the contact between drift and the firm,
impervious quartzite. In the southeastern part of the
county, most farm wells are 150 to 225 feet deep.

Irrigation

In 1985, about 1,500 acres of irrigated cropland in
Watonwan County was planted to corn and soybeans.
The potential for irrigation is good on about 22,000
acres.

Irrigation is common on the sandy Dickman,
Estherville, Lasa, and Sparta soils, which have a low
available water capacity. These soils are droughty in
July and August.

The economic feasibility of irrigation depends on crop
prices, the availability of financing, and water sources.
In Watonwan County, irrigation water mainly comes
from wells rather than from areas of surface water.
Wells draw water from the surficial outwash if the
outwash is thick enough. In some areas the water is
drawn from a gravel or sand aquifer within the
underlying till.



Watonwan County, Minnesota

Physiography, Relief, and Drainage

The surface of Watonwan County consists mostly of
a nearly level to rolling glacial till plain, a nearly level to
gently sloping outwash plain, and a lake plain. The
county is about 1,300 feet above sea level in the
southwestern corner and slopes gradually to about
1,000 feet above sea level in the northeastern part. A
quartzite bedrock ridge crosses the northwestern part of
the county, and small areas of bedrock exposures are
near Darfur.

Shallow stream valleys break the surface of the
county. The streams include the North Fork of the
Watonwan River, which flows through the northern part
of the county, and the South Fork, which drains the
southern and eastern parts. These two forks unite west
of Madelia to form the Watonwan River, which flows
east into Blue Earth County.

The last ice sheet that covered the county was the
New Ulm phase of the Des Moines lobe. The landscape
of Watonwan County formed from glacial till and
outwash material and from lake sediments of the great
ice sheet.

The glacial till plain is in the western and south-
central parts of the county. The topography of this area
consists of small hills interspersed with lowlands and
depressions. This area is nearly level near Odin and
Ormsby, nearly level to gently undulating near St.
James, and gently undulating to rolling near Butterfield
and Darfur.

During the warm periods that occurred while the ice
sheets covered the county, meltwater formed the
proglacial Lake Minnesota basin, which covered part of
Watonwan County and the adjacent Brown, Blue Earth,
and Martin Counties. This glacial meltwater deposited
sandy and gravelly outwash over the silty and loamy
sediments of this lake basin near LaSalle and Grogan.
It eventually cut the stream channels of the present
North and South Forks of the Watonwan River. It also
deposited fine-silty and clayey sediments to form the
lake plain between Madelia and Truman.

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. Soll
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 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, 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 (70). Soil
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 yields under defined levels of management are
assembled from farm records and from field or plot
experiments on the same kinds of sail.

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 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 similar inclusions. They
are described but are not identified by name 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 identified by name 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. Some soil
boundaries and soil names may not fully match those of
adjoining areas that were published at an earlier date.
This is a result of changes and refinements in series
concepts, different slope groupings, and application of
the latest soil classification system.

In some areas along the borders of the county, the
general soil map names do not correspond exactly to
those in adjacent soil survey areas. The soils, however,
are very similar in use and management. The
differences in map unit names do not affect the
usefulness of the general soil map for its intended
purposes.

1. Webster-Nicollet-Canisteo Association

Nearly level and gently sloping, poorly drained and
moderately well drained soifs formed in glacial till; on
uplands

Setting

Landform and position on the landform: Low rises, flats,
slightly convex areas, and rims of depressions on
till plains

Slope range: 0 to 3 percent

Composition
Percent of survey area: 13

Extent of components in the association:
Webster and similar soils—30 percent
Nicollet and similar soils—25 percent
Canisteo and similar soils—15 percent
Minor soils—30 percent

Soil Properties and Qualities

Webster
Drainage class: Poorly drained

Parent material: Glacial till
Surface texture: Clay loam

Nicollet
Drainage class: Moderately well drained

Parent material: Glacial till
Surface texture: Loam

Canisteo
Drainage class: Poorly drained

Parent material: Calcareous glacial till
Surface texture: Clay loam

Minor Soils
* Well drained Clarion soils in the higher landscape
positions
* Very poorly drained Glencoe and Okoboiji soils in
depressions

Use and Management

Major uses: Cropland

Major management factors: Webster—the seasonal high
water table, tilth; Nicollet—tilth; Canisteo—the
seasonal high water table, pH, tilth

2. Canisteo-Ves Association

Nearly level to moderately steep, poorly drained and well
drained soils formed in glacial till; on uplands

Setting

Landform and position on the landform: Slightly convex
areas, rims of depressions, and hills on till plains
(fig. 1)

Slope range: 0 to 15 percent
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Figure 1.—Typical pattern of soils, landscape, and underlying material in the Canisteo-Ves association.

Composition
Percent of survey area: 7
Extent of components in the association:
Canisteo and similar soils—35 percent
Ves and similar soils—30 percent
Minor soils—35 percent

Soil Properties and Qualities

Canisteo

Drainage class: Poorly drained
Parent material: Calcareous glacial till
Surface texture: Clay loam

Ves

Drainage class: Well drained
Parent material: Glacial till
Surface texture: Loam

Minor Soils

* Very poorly drained Glencoe and Okoboiji soils in
depressions

» Moderately well drained Normania soils on side slopes
* Moderately well drained Seaforth soils on knobs and
low ridges

+» Poorly drained Webster soils on low flats

Use and Management

Major uses: Cropland
Major management factors: Canisteo—the seasonal high

water table, pH, tilth; Ves—slope, tilth, eroded
surface

3. Canisteo-Clarion-Webster Association

Nearly level to moderately steep, poorly drained and well
drained soils formed in glacial till; on uplands

Setting

Landform and position on the landform: Slightly convex

areas, rims of depressions, knolls, side slopes, and
low flats on till plains (fig. 2)
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Slope range: 0 to 18 percent

Composition

Percent of survey area: 28

Extent of components in the association:
Canisteo and similar soils—30 percent
Clarion and similar soils—25 percent
Webster and similar soils—15 percent
Minor soils—30 percent

Soil Properties and Qualities

Canisteo

Drainage class: Poorly drained
Parent material: Calcareous glacial till

RN

~
~ T
=

Surface texture: Clay loam

Clarion

Drainage class: Well drained
Parent material: Glacial till
Surface texture: Loam

Webster

Drainage class: Poorly drained
Parent material: Glacial till
Surface texture: Clay loam

Minor Soils

+ Very poorly drained Okoboji and Glencoe soils in
depressions

~ Q\\ =
\/\\\\\\\
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Figure 2.—Typical pattern of soils, landscape, and underlying material in the Canisteo-Clarion-Webster association.
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Figure 3.—Typical pattern of soils, landscape, and underlying material in the Clarion-Webster-Nicollet association.

» Moderately well drained Nicollet soils on low rises Extent of components in the association:
» Well drained Storden soils on hills and knolls Clarion and similar soils—30 percent
Use and Management Webster and similar soils—20 percent

Nicollet and similar soils—15 percent

Major uses: Cropland Minor soils—35 percent

Major management factors: Canisteo—the seasonal high
water table, pH, tilth; Clarion—slope, tilth; Soil Properties and Qualities
Webster—the seasonal high water table, tilth

Clarion

Drainage class: Well drained

Parent material: Glacial till

Nearly level to moderately steep, well drained, poorly Surface texture: Loam
drained, and moderately well drained soils formed in Webster
glacial till; on uplands

4. Clarion-Webster-Nicollet Association

Drainage class: Poorly drained

Setting Parent material: Glacial till
Landform and position on the landform: Low rises, low Surface texture: Clay loam
flgts, hills, knolls, and side slopes on till plains Nicollet
(fig. 3) . .
Slope range: 0 to 18 percent Drainage class: Moderately well drained

Parent material: Glacial til}

Composition Surface texture: Loam

Percent of survey area: 9
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Minor Soils

* Very poorly drained Glencoe soils in depressions

= Poorly drained Delft soils in drainageways or swales
* Poorly drained Canisteo soils on the rims of
depressions

» Well drained Storden soils on side slopes

Use and Management

Major uses: Cropland

Major management factors: Clarion—slope, tilth;
Webster—the seasonal high water table, tilth;
Nicollet—tilth

5. Clarion-Fieldon-Litchfield Association

Nearly level to moderately steep, well drained, poorly
drained, and moderately well drained soils formed in
glacial till, glacial outwash sediments, and glacial
outwash; on uplands

Setting

Landform and position on the landform: Knolls, side
slopes, low flats, and low rises on till plains, lake
plains, and outwash plains

Slope range: 0 to 18 percent

Composition

Percent of survey area: 9

Extent of components in the association:
Clarion and similar soils—30 percent
Fieldon and similar soils—20 percent
Litchfield and similar soils—15 percent
Minor soils—35 percent

Soil Properties and Qualities

Clarion

Drainage class: Well drained
Parent material: Glacial till
Surface texture: Loam
Fieldon

Drainage class: Poorly drained

Parent material: Calcareous glacial outwash sediments
Surface texture: Loam

Litchfield

Drainage class: Moderately well drained
Parent material: Glacial outwash
Surface texture: Loamy fine sand

Minor Soils

« Excessively drained Sparta soils in the higher
landscape positions

» Well drained Lasa and Dickman soils on flats and
convex slopes

Use and Management

Major uses: Cropland

Major management factors: Clarion—slope, tilth;
Fieldon—the seasonal high water table, pH,
available water capacity, ground water; Litchfield—
available water capacity, ground water,
droughtiness, soil blowing, organic matter content

6. Okoboji-Waldorf Association

Nearly level, very poorly drained and poorly drained soils
formed in glacial sediments; on uplands

Setting

Landform and position on the landform: Closed
depressions and low flats on till plains and lake
plains

Slope range: 0 to 1 percent

Composition

Percent of survey area: 5

Extent of components in the association:
Okoboji and similar soils—40 percent
Waldorf and similar soils—25 percent
Minor soils—35 percent

Soil Properties and Qualities

Okoboji

Drainage class: Very poorly drained
Parent material: Glacial sediments
Surface texture: Silty clay loam

Waldorf

Drainage class: Poorly drained
Parent material: Glaciolacustrine sediments
Surface texture: Silty clay loam

Minor Soils

» Well drained Bold soils on shoulders and summits

* Poorly drained Brownton soils in slightly convex or
nearly plane areas

» Poorly drained Spicer soils in low-lying areas

» Well drained Truman soils on convex slopes

» Moderately well drained Kingston soils on slight rises

Use and Management

Major uses: Cropland

Major management factors: Okoboji—the seasonal high
water table, ponding, tilth, permeability; Waldorf—
the seasonal high water table, tilth, permeability
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7. Madelia-Kingston-Spicer Association

Nearly level and gently sloping, poorly drained and
moderately well drained soils formed in lacustrine
sediments; on uplands

Setting

Landform and position on the landform: Low-lying flats
and low rises on lake plains
Slope range: 0 to 3 percent

Composition
Percent of survey area: 10
Extent of components in the association:
Madelia and similar soils—25 percent
Kingston and similar soils—20 percent
Spicer and similar soils—20 percent
Minor soils—35 percent

Soil Properties and Qualities

Madelia

Drainage class: Poorly drained
Parent material: Silty lacustrine sediments
Surface texture: Silty clay loam

Kingston

Drainage class: Moderately well drained
Parent material: Silty lacustrine sediments
Surface texture: Silty clay loam

Spicer
Drainage class: Poorly drained

Parent material: Calcareous glaciolacustrine sediments
Surface texture: Silty clay loam

Minor Soils

* Very poorly drained Okoboiji soils in depressions

» Well drained Bold soils on shoulders and summits
» Poorly drained Brownton soils in slightly convex or
nearly plane areas

* Poorly drained Waldorf soils in slightly concave or
nearly plane areas

» Well drained Truman soils on convex slopes

Use and Management

Major uses: Cropland

Major management factors: Madelia—the seasonal high
water table, tilth; Kingston—tilth; Spicer—the
seasonal high water table, pH, tilth

8. Dickman-Fieldon-Sparta Association

Nearly level and gently sloping, well drained, poorly
drained, and excessively drained soils formed in glacial
outwash sediments; on uplands

Soil Survey

Setting

Landform and position on the landform: Low-lying flats,
plane areas, and slightly convex rises and slopes
on outwash plains and glacial lake plains

Slope range: 0 to 6 percent

Composition
Percent of survey area: 4
Extent of components in the association:
Dickman and similar soils—30 percent
Fieldon and similar soils—20 percent
Sparta and similar soils—15 percent
Minor soils—35 percent

Soil Properties and Qualities

Dickman

Drainage class: Well drained
Parent material: Glacial outwash sediments
Surface texture: Sandy loam

Fieldon

Drainage class: Poorly drained
Parent material: Calcareous glacial outwash sediments
Surface texture: Loam

Sparta
Drainage class: Excessively drained

Parent material: Glacial outwash sediments
Surface texture: Loamy sand

Minor Soils

» Well drained Lasa soils in plane areas and on convex
slopes
* Well drained Estherville soils on convex slopes

Use and Management
Major uses: Cropland
Major management factors: Sparta and Dickman—
available water capacity, soil blowing, ground water,
organic matter content; Fieldon—the seasonal high
water table, pH, available water capacity, ground
water

9. Lasa-Fieldon-Litchfield Association

Nearly level and gently sloping, well drained, poorly
drained, and moderately well drained soils formed in
glacial outwash and glacial outwash sediments; on
uplands

Setting

Landform and position on the landform: Low-lying flats
and low rises on outwash plains and lake plains
(fig. 4)
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Figure 4.—An area of the Lasa-Fieldon-Litchfield association, which is used mainly for crops.

Slope range: 0 to 6 percent

Composition

Percent of survey area: 9

Extent of components in the association:
Lasa and similar soils—25 percent
Fieldon and similar soils—25 percent
Litchfield and similar soils—15 percent
Minor soils—35 percent

Soil Properties and Qualities

Lasa

Drainage class: Well drained
Parent material: Glacial outwash
Surface texture: Loamy fine sand
Fieldon

Drainage class: Poorly drained

Parent material: Calcareous glacial outwash sediments
Surface texture: Loam

Litchfield

Drainage class: Moderately well drained
Parent material: Glacial outwash
Surface texture: Loamy fine sand
Minor Soils
* Poorly drained Darfur soils in the lower landscape
positions
* Very poorly drained Dassel soils in depressions
« Excessively drained Sparta soils in the higher
landscape positions
» Well drained Grogan soils on convex slopes

Use and Management
Major uses: Cropland
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Major management factors: Fieldon—the seasonal high
water table, pH, available water capacity, ground
water; Litchfield and Lasa—available water
capacity, ground water, soil blowing, organic matter
content

10. Coland-Storden-Millington Association

Nearly level to very steep, poorly drained and well
drained soils; formed in alluvium on flood plains and in
glacial till on uplands

Setting

Landform and position on the landform: Low-lying flat
areas and convex hills and side slopes on flood
plains and till plains

Slope range: 0 to 35 percent

Composition

Percent of survey area: 6

Extent of components in the association:
Coland and similar soils—30 percent
Storden and similar soils—20 percent
Millington and similar soils—15 percent
Minor soils—35 percent

Soil Properties and Qualities

Coland

Drainage class: Poorly drained
Parent material: Loamy alluvium
Surface texture: Clay loam

Storden

Drainage class: Well drained
Parent material: Calcareous glacial till
Surface texture: Loam

Millington

Drainage class: Poorly drained
Parent material: Calcareous alluvium
Surface texture: Clay loam

Minor Soils

« Moderately well drained Hanlon soils on flood plains
« Very poorly drained Kalmarville soils on flood plains
» Well drained Clarion soils on side slopes

Use and Management

Major uses: Pasture, wildlife habitat

Secondary use: Cropland

Major management factors: Coland and Millington—the
seasonal high water table, flooding, tilth; Storden—
slope, eroded surface, organic matter content, pH
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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 “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 pianning 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 underlying material, 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 underlying material. They also can differ
in slope, sto