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This is a publication of the National Cooperative Soil Survey, a joint effort of the United States
Department of Agriculture and agencies of the States, usually the Agricultural Experiment Stations. In
some surveys, other Federal and local agencies also contribute. The Soil Conservation Service has lead-
ership for the Federal part of the National Cooperative Soil Survey. In line with Department of Agricul-
ture policies, benefits of this program are available to all, regardless of race, color, national origin, sex,
religion, marital status, or age.

Major fieldwork for this soil survey was completed in the period 1959-73. Soil names and descrip-
tions were approved in 1975. Unless otherwise indicated, statements in the publication refer to conditions
in the survey area in 1973. This survey was made cooperatively by the Soil Conservation Service and the
University of Minnesota Agricultural Experiment Station. It is part of the technical assistance furnished
to the Blue Earth Soil and Water Conservation District, and was partially funded by Blue Earth County.

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

HOW TO USE THIS SOIL SURVEY

THIS SOIL. SURVEY contains information
that can be applied in managing farms,
ranches, and woodlands; in selecting sites for
roads, ponds, buildings, and other structures;
and in judging the suitability of tracts of land
for farming, industry, and recreation.

Locating Soils

All the soils of Blue Earth County are shown
on the detailed map at the back of this publica-
tion. This map consists of many sheets made
from aerial photographs. Each sheet is num-
bered to correspond with a number on the Index
to Map Sheets.

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

Finding and Using Information

The “Index to Map Units” on page ii lists
all of the soils in the county by map symbol
and shows the page where each soil is de-
scribed. The capability unit to which each soil
has been assigned is specified at the end of the
soil description.

Individual colored maps showing the relative
suitability or degree of limitation of soils for
many specific purposes can be developed by us-
ing the soil map and the information in the
text. Translucent material can be used as an
overlay over the soil map and colored to show

soils that have the same limitation or suitability.
For example, soils that have a slight limitation
for a given use can be colored green, those with
a moderate limitation can be colored yellow, and
thgse with a severe limitation can be colored
red.

Farmers and those who work with farmers
can learn about use and management of the
soils from the soil descriptions and from the
discussions of the capability units, windbreaks,
and crop yields.

Foresters and others can refer to the section
“Windbreaks and environmental plantings”
where the soils of the county are evaluated ac-
cording to their suitability for trees and shrubs.

Game managers, sportsmen, and others can
find information about soils and wildlife in the
section “Wildlife habitat.”

Community planners and others can read
about soil properties that affect the choice of
sites for dwellings, industrial buildings, and
for recreation areas in the sections, ‘“Engineer-
ing”’ and “Recreation.”

Engineers and builders can find, under ‘“Soil
properties,” tables that contain test data, esti-
mates of soil properties, and information about
soil features that affect engineering practices.

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

Newecomers in Blue FKarth County may be
especially interested in the section “General soil
map for broad land use planning,” where broad
patterns of soils are described. They may also
be interested in the information about the
county given in the section ‘““General nature of
the county.”

Cover:

Contour striperopping on smooth, sloping and
moderately steep, nearly level-topped circular hills in the
Cordova-Lester-Caron map unit. Wita Lake in background.
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United States Department of Agriculture, Soil Conservation Service, in cooperation with the University of Minnesota Agricultural
Experiment Station

B LUE EARTH COUNTY is in the south-central part
of Minnesota (see facing page). Mankato, the
county seat, is about 80 miles southwest of Minneapolis
and St. Paul. It has a population of about 30,895. The
total area is 481,920 acres. About 90 percent of this
acreage is farmland. In 1969 approximately 85 percent
of the land area in farms was used for crops, mainly
corn, soybeans, and alfalfa. Beef and hogs are the prin-
cipal livestock enterprises.

How This Survey Was Made

Soil scientists made this survey to learn what kinds
of soil are in Blue Earth County, where they are lo-
cated, and how they can be used. The scientists went
into the county knowing they likely would find many
soils they had already seen and perhaps some they had
not. They observed the steepness, length, and shape of
slopes; the size and speed of streams; the kinds of
native plants or crops; the kinds of rock; and many
facts about the soils. They dug many holes to expose
soil profiles. A profile is the sequence of natural layers,
or horizons, in a soil; it extends from the surface down
into the parent material that has not been changed
much by leaching or by the action of plant roots.

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

Soils that have profiles almost alike make up a soil
series. Except for different texture in the surface
layer, all the soils of one series have major horizons
that are similar in thickness, arrangement, and other
important characteristics. Each soil series is named
for a town or other geographic feature near the place
where a soil of that series was first observed and
mapped. Beauford and Lura, for example, are the
names of two soil series. All the soils in the United
States having the same series name are essentially
alike in those characteristics that affect their behavior
on the undisturbed landscape.

Soils of one series can differ in texture of the sur-
face layer and in slope, stoniness, or some other char-
acteristic that affects use of the soils by man. On the
basis of such differences, a soil series is divided into

phases. The name of a soil phase indicates a feature
that affects management. For example, Truman silt
loam, 2 to 6 percent slopes, is one of several phases
within the Truman series.

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

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

Some map units are made up of soils of different
series, or of different phases within one series. One
such kind of map unit is shown on the soil map of Blue
Earth County, soil complexes.

A soil complex consists of areas of two or more
soils, so intricately mixed or so small in size that they
cannot be shown separately on the soil map. Each area
of a complex contains some of each of the two or more
dominant soils, and the pattern and relative propor-
tions are about the same in all areas. Generally, the
name of a soil complex consists of the names of the
dominant soils, joined by a hyphen. Canisteo-Fieldon
loams is an example.

In most areas surveyed there are places where the
soil material is so rocky, so shallow, so severely eroded,
or so variable that it has not been classified by soil
series. These places are shown on the soil map and are
described in the survey, but they are called miscellane-
ous areas and are given descriptive names. Alluvial
land, occasionally flooded, is an example.

While a soil survey is in progress, scientists take
soil samples needed for laboratory measurements and
for engineering tests. Laboratory data from the same
kind of soil in other places are also assembled. Data
on yields of crops under defined practices are assem-
bled from farm records and from field or plot experi-
ments on the same kind of soil. Yields under defined
management are estimated for all the soils.

Scientists observe how soils behave when used as a

1



2 SOIL SURVEY

growing place for native and cultivated plants, and
as material for structures, foundations for structures,
or covering for structures. They relate this behavior
to properties of the soils. For example, they observe
that filter fields for onsite disposal of sewage fail on
a given kind of soil, and they relate this to the slow
permeability of the soil or its high water table. They
see that streets, road pavements, and foundations for
houses are cracked on a named kind of soil and they
relate this failure to the high shrink-swell potential of
the soil material. Thus, they use observation and
knowledge of soil properties, together with available
research data, to predict limitations or suitability of
soils for present and potential uses.

But only part of a soil survey is done when the
soils have been named, described, interpreted, and
delineated on aerial photographs and when the labora-
tory data and other data have been assembled. The
mass of detailed information then needs to be or-
ganized to be readily useful to different groups of
users, among them farmers, managers of rangeland
and woodland, engineers, planners, developers and
builders, homebuyers, and those seeking recreation.
Presenting the detailed information in an organized,
understandable manner is the purpose of this publica-
tion.

General Soil Map For Broad Land Use
Planning

The general soil map at the back of this publication
shows, in color, map units that have a distinct pat-
tern of soils and of relief and drainage. Each map
unit is a unique natural landscape. Typically, a map
unit consists of one or more major soils and some
minor soils. It is named for the major soils. The soils
making up one unit can occur in other units but in
a different pattern.

The general soil map provides a broad perspective
of the soils and landscapes in the survey area. It pro-
vides a basis for comparing the potential of large
areas for general kinds of land use. Areas that are, for
the most part, suited to certain kinds of farming or
to other land uses can be identified on the map. Like-
wise, areas of soils having properties that are dis-
tinctly unfavorable for certain land uses can be located.

Because of its small scale, the map does not show
the kind of soil at a specific site. Thus, it 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 kinds of soil in any one map unit differ
from place to place in slope, depth, stoniness, drainage,
or other characteristics that affect their management.

The 14 map units in Blue Earth County are described
on the pages that follow.

Alluvial Terraces and Steep Land Adjacent to
Rivers

These nearly level to very steep, poorly drained to
somewhat excessively drained soils formed in medium
textured and moderately coarse textured alluvial out-

wash and glacial till under mixed deciduous trees and
prairie grasses. They are in the deeply entrenched
river valleys.

Only two map units in Blue Earth County are in
this group. They have high esthetic scenic value as
well as value for recreation and wildlife.

1. Alluvial land-Copaston-Chaska

Nearly level and gently undulating, poorly drained to
well drained soils formed in medium textured alluvium
stratified with moderately coarse and coarse textured
material; some are underlain by limestone bedrock

This map unit is on the Minnesota River flood plain
and the higher terraces. The terraces typically have
sharp escarpments on the side facing the river.

This unit, mainly along the Minnesota River, makes
up about 4 percent of the county. It is about 30 per-
cent Alluvial land, 15 percent Copaston soils, 5 percent
Chaska soils, and 50 percent minor soils.

Alluvial land, gently sloping, is on alluvial fans at
the mouth of ravines in the valleys. It is subject to
flash flooding and seepage. Alluvial land, frequently
flooded, and alluvial land, occasionally flooded, are on
the flood plain. They consist of moderately well
drained to poorly drained alluvial soils. They are
variable in texture and stratified. They are subject
to change caused by stream overflow, scouring, and
channel changes.

Copaston soils are well drained, medium textured
and moderately coarse textured, and nearly level. They
are no more than 20 inches deep over limestone bed-
rock. The surface layer typically is black and very dark
grayish brown loam about 10 inches thick. The sub-
soil is dark brown sandy loam about 9 inches thick. It
is underlain by fractured limestone bedrock.

Chaska soils are deep, poorly drained, nearly level,
and limy throughout. They formed in medium textured
alluvial deposits stratified with moderately coarse and
coarse textured material. They are on the flood plain
and are occasionally flooded. The water table rises
and falls with the water level in the river. The surface
layer typically is very dark gray loam about 8 inches
thick. It is underlain by mottled, variable colored,
stratified loamy and sandy material.

Minor in this map unit are Caron, Joliet, Oshawa,
Tilfer, and Lasa soils. The very poorly drained Caron
mucky peat and Joliet soils are in seep areas along the
base of the bedrock escarpments and steep slopes. The
somewhat excessively drained Lasa, rock substratum,
is on the higher bedrock terraces. The very poorly
drained Oshawa soil is in the recently abandoned
river channels. The poorly drained and very poorly
drained Tilfer soil is on the bedrock controlled ter-
races in old river channels.

About 40 percent of this map unit is used for resi-
dential and commercial uses, 15 percent for recreation,
for example, Minneopa State Park, and 45 percent for
farming.

The flood hazard on the flood plain is a problem not
only for farming but also for residential and com-
mercial development. The bedrock controlled terraces
provide a solid foundation for all commercial and
residential development. The cost of installing water
lines and sewer lines, however, is high. The contami-
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Figure 1.—The Blue Earth River Valley. The LeSueur River enters the valley in the foreground.

nation of ground water by individual sewage disposal
systems is a hazard.

The droughtiness of the medium textured and mod-
erately coarse textured soils that are shallow over bed-
rock limits the productive potential of those soils for
farm crops. Drainage is needed to increase the pro-
ductive potential. Bedrock, however, increases the cost
of installing a drainage system and draining old
stream channels that are near the base of the steep
river bluffs. Soils on the flood plain should be pro-
tected by dikes if they are farmed or used for com-
mercial or residential purposes.

The limestone bedrock is quarried. It provides
building stone. It is also crushed for agriculture lime
and the aggregate used in construction.

2. Sitorden-Comfrey-Lomax

Nearly level to very steep, well drained and poorly
drained soils formed in moderately coarse to mode-
rately fine textured alluvium and medium textured
glacial till

This map unit is on valley walls adjacent to the
deeply entrenched rivers and on the different terraces.
The terraces occur within the river valleys (fig. 1).

This unit makes up about 9 percent of the county.
It is about 30 percent Storden soils, 20 percent Com-
frey soils, 10 percent Lomax soils, and 40 percent
minor soils.

Storden soils are steep and very steep, well drained,
and limy. They formed in medium textured material
on valley walls. The surface layer typically is very
dark grayish brown loam about 8 inches thick. It is
ilnderlain by dark grayish brown and light olive brown
oam,

Comfrey soils are deep and poorly drained. They
formed in moderately fine textured alluvial deposits.
They are on flood plains and in side valleys. They are
subject to variable flood frequency. The surface layer
typically is black clay loam and loam about 34 inches
thick. It is underlain by mottled dark grayish brown
and olive loam.

Lomax soils are deep, well drained, and dark col-
ored. They formed in medium textured and moderately
coarse textured material. They are on high terraces
above the present flood plain. The surface layer typi-
cally is black and very dark gray loam about 19 inches
thick. The subsoil is very dark grayish brown, dark
grayish brown, and dark brown loam.

Minor in this map unit are Alluvial land and Esther-
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ville, Lester, Minneopa, Terril, and Wadena soils. Al-
luvial land is on the present flood plain. The somewhat
excessively drained Estherville and Minneopa soils and
the well drained Wadena soil are on high river terraces.
The well drained Lester soil occurs in complex with
the Storden soil. The moderately well drained Terril
soil is on concave foot slopes.

The steep and very steep slopes of this map unit
are used mainly for recreation, wildlife management,
woodland management and, in some areas, for resi-
dential use. The fields of the river terraces and flood
plains are isolated and provide an excellent opportunity
for specialty farm crops, such as research plots for
the development of new seed corn hybrids. This map
unit has high potential for the development of recrea-
tional enterprises, wildlife management, and woodland
management. It also adds a special esthetic quality to
the landscape.

This map unit provides most of the source of sand
and gravel used for construction in Blue Earth County
and the Mankato vicinity. Some of these gravel pits
are buried and are being excavated out of the river bed
or excavated from beneath the glacial drift material
from the side of the river valleys.

A large amount of sediment is carried annually in
these rivers as they erode and cut into the banks and
the very steep slopes nearby. Many stretches along the
deeply entrenched river valleys are actively eroding;
some are as much as three-quarters of a mile long.

New gullies form in many wooded ravines as water
runs off from the nearly level uplands, thus eroding
more soil material. Many other ravines are presently
stable but should be protected from housing and recre-
ation developments and from intensive farm uses.

Low, Nearly Circular Hills Having Nearly Level
to Gently Undulating Tops and Smooth Sides

These nearly level to moderately steep, very poorly
drained to well drained upland soils formed mostly in
medium and moderately fine textured, friable glacial
till and fine and moderately fine textured material 2
to 4 feet thick over medium textured glacial till. They
formed under prairie grasses or mixed deciduous trees
and prairie grasses. Some are used for farming. Some
provide wildlife habitat. Others are in residential
areas.

Four map units in Blue Earth County are in this
group. The potential is intensive management for both
farm and wildlife uses, which are compatible in this
landscape.

3. Nicollet-Webster-Clarion

Nearly level and gently undulating, moderately well
drained, poorly drained, and well drained soils formed
in medium textured and moderately fine textured
glactal till

The soils in this map unit formed under prairie
grasses. They occupy the nearly level tops and smooth
sides of nearly circular hills. The elevations between
the hilltops and the swales between the hills differ by
about 5 to 15 feet.

This unit makes up about 2 percent of the county.
It is about 36 percent Nicollet soils, 23 percent Web-

ster soils, 20 percent Clarion soils, and 21 percent
minor soils.

Nicollet soils are deep, nearly level, and moderately
well drained. They formed in medium textured and
moderately fine textured material. They are on smooth
sides of the nearly circular hills and on low convex
rises in low areas between the hills. The surface layer
typically is black and very dark grayish brown loam
about 21 inches thick. The subsoil is dark grayish
brown to light olive brown clay loam about 23 inches
'lchick. It is underlain by mottled, light olive brown
oam,

Webster soils are deep, nearly level, and poorly
drained. They formed in medium textured and mod-
erately fine textured material. They are on the tops
of the circular hills and in the low areas between the
hills. The surface layer typically is black silty clay
loam and clay loam about 20 inches thick. The subsoil
is mottled very dark gray and dark gray clay loam
about 10 inches thick. It is underlain by mottled olive
gray loam.

Clarion soils are deep, well drained, and gently un-
dulating. They formed in medium textured material.
They are on smooth sides of the nearly circular hills.
The surface layer typically is black and very dark gray
loam about 14 inches thick. The subsoil is brown and
dark brown heavy loam about 20 inches thick. It is
underlain by yellowish brown loam.

Minor in this map unit are Canisteo and Glencoe
soils. The poorly drained Canisteo soil occupies the
limy rims around the depressions and the flats between
some of the nearly circular hills. The very poorly
drained Glencoe soil occurs in the depressions.

This map unit is prime agricultural land and is well
suited to farm crop production. The organic-matter
content, natural fertility, and available water capacity
are high. The very poorly drained and poorly drained
soils need to be drained for efficient crop production.
Adequate drainage can be provided by tile lines at 100-
foot intervals. The soils in this unit have about 10
percent less sand than similar soils in the Webster-
Nicollet-Canisteo map unit.

4. Cordova-Lester-Caron

Nearly level and moderately steep, very poorly drained,
poorly drained, and well drained soils formed in me-
dium textured and moderately fine textured glacial till
and organic material

This map unit is on the hilltops and smooth sides
and in broad, low swales between the nearly level-
topped circular hills (see cover photo). The soils
formed under mixed deciduous trees and prairie
grasses.

This unit makes up about 6 percent of the county.
It is about 48 percent Cordova soils, 15 percent Lester
soils, 6 percent Caron soils, and 31 percent minor soils.

Cordova soils are deep, poorly drained, and nearly
level. They formed in medium textured and moderately
fine textured material. They are in large areas on the
tops of circular hills. The surface layer typically is
black clay loam about 13 inches thick. The subsoil
is clay loam. It is very dark gray in the upper part and
mottled olive gray in the lower part. It is underlain
by mottled olive gray and olive brown loam.
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Lester soils are deep, well drained, and sloping to
moderately steep. They are on smooth sides of the
nearly level-topped circular hills. The surface layer
typically is very dark gray and very dark grayish
brown loam about 15 inches thick. The subsoil is dark
brown, dark yellowish brown, and yellowish brown
clay loam about 33 inches thick. It is underlain by
limy, light olive brown loam.

Caron soils are very poorly drained. They formed
in moderately decomposed organic material about 3
feet thick over limnic lake sediments. They are in
broad depressions between nearly level-topped -cir-
cular hills. The surface layer typically is black muck
about 8 inches thick. The next layer is very dark gray
peaty muck about 17 inches thick and black muck
about 10 inches thick. It is underlain by limy, black
limnie sediments.

Minor in this map unit are Glencoe, Le Sueur, Musk-
ego, and Rolfe soils. The very poorly drained Glencoe
soil is in deeper depressions on the flat-topped hills
at the edge of the organic soil areas. The moderately
well drained Le Sueur soil occupies low convex knolls.
The very poorly drained Muskego soil is in broad
swales between the flat-topped hills. The very poorly
drained Rolfe soil occupies shallow depressions in the
hills.

This map unit is well suited to farm crop production.
The organic-matter content, available water capacity,
and natural fertility are high. Drainage can be pro-
vided by tile lines at 100-foot intervals. Lime is needed
for maximum efficient use of these soils for crop pro-
duction. Crops in low swales between the circular hills
are more susceptible to frost late in spring and early
in fall. Shorter season crops or varieties are better
suited to these areas. The wooded slopes around the
lakes and adjacent to streams are suited to wildlife,
recreation, or residential development. Many un-
drained soils in swales between the circular, flat-
topped hills have high potential for intensive wildlife
development. The management of these swales for
wildlife is compatible with the intensive management
of farm lands on the nearly level, flat-topped hills.

5. Minnetonka-Kilkenny-Caron

Nearly level and moderately steep, very poorly drained,
poorly drained, and well drained soils formed in mod-
erately fine and fine textured material over glacial till
or in organic material

This map unit is on the flat tops and smooth sides
of circular hills and in swales between the hills. The
soils formed under mixed deciduous trees and prairie
grasses.

This unit makes up about 5 percent of the county.
It is about 45 percent Minnetonka soils, 15 percent
Kilkenny soils, 6 percent Caron soils, and 34 percent
minor soils.

Minnetonka soils are poorly drained and nearly
level. They formed in about 40 inches of moderately
fine textured and fine textured material over medium
textured material. They are on the nearly level tops of
circular hills. The surface layer typieally is black and
very dark grayish brown silty clay loam about 19
inches thick. The subsoil is mottled dark grayish brown

and olive gray silty clay and clay. It is underlain by
limy, mottled olive gray loam.

Kilkenny soils are well drained and moderately
steep. They formed in moderately fine textured to
medium textured material. They are on smooth sides
of the nearly level-topped circular hills. The surface
layer typically is black clay loam about 7 inches
thick. The subsoil is olive brown and dark yellowish
brown clay loam about 38 inches thick. It is underlain
by limy, light olive brown loam.

Caron soils are very poorly drained. They formed
in moderately decomposed organic material about 8
feet thick over limnic lake sediments. They are in
broad depressions between the nearly level-topped
circular hills. The surface layer typically is black
muck about 8 inches thick. The next layer is very dark
gray mucky peat about 17 inches thick and black
muck about 10 inches thick. It is underlain by limy,
black limnic sediments.

Minor in this map unit are Barbert, Lester, Le
Sueur, and Shorewood soils. The very poorly drained
Barbert soil is in shallow depressions. The well drained
Lester soil is on some of the smooth side slopes. The
moderately well drained Le Sueur and Shorewood soils
are on slightly elevated rises.

This map unit is well suited to farm crop production.
The available water capacity, natural fertility, and
organic-matter content are high. Lime and drainage
on the nearly level hill tops and in swales between
the tops of the circular hills are needed for efficient
crop production, Tile lines at 75- to 80-feet intervals
are needed because of the high clay content. The grid-
iron tile system can be used according to the contour
of the land, as opposed to the random system needed
around the gently undulating knolls in map unit 6,
the Kilkenny-Minnetonka-Lerdal unit. Crops in the
low swales are more susceptible to frost late in spring
or early in fall. Shorter season crops or varieties are
better suited to these areas.

In wooded areas, the moderately steep, smooth side
slopes are conducive to management for wildlife, resi-
dential areas, and small tracts of woodlots. The poorly
drained swales between the nearly level, circular hills
provide an excellent opportunity for intensive wildlife
management, which would be compatible with inten-
sive farming on the higher land. Many of these lower
swales are dead lakes and bays off the present lakes.

6. Kilkenny-Minnetonka-Lerdal

Nearly level to moderately steep, poorly drained, some-
what poorly drained, and well drained soils formed in
ml(;demtely fine and fine textured material over glacial
ti

This map unit is on the tops and smooth sides of
circular hills. The soils formed under mixed deciduous
trees and prairie grasses.

This unit makes up about 2 percent of the county.
It is about 35 percent Kilkenny soils, 20 percent Minne-
tonka soils, 15 percent Lerdal soils, and 30 percent
minor soils.

Kilkenny soils are well drained and gently sloping
to moderately steep. They formed in moderately fine
textured material, which has a high shale content,
over medium textured material. They are on the tops
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and smooth complex sides of circular hills. The sur-
face layer typically is black clay loam about 7 inches
thick. The subsoil is olive brown clay loam about 38
%nches thick. It is underlain by limy, light olive brown
oam,

Minnetonka soils are poorly drained. They formed
in 40 inches of moderately fine textured and fine tex-
tured material over medium textured material. They
are on the tops of circular hills. The surface layer
typically is black and very dark grayish brown silty
clay loam about 19 inches thick. The subsoil is mottled
dark grayish brown, very dark grayish brown, and
olive gray silty clay and clay. It is underlain by limy,
mottled olive gray loam.

Lerdal soils are somewhat poorly drained to mod-
erately well drained and are gently sloping. They
formed in moderately fine textured material, which
has a high shale content, over medium textured ma-
terial. They are on the tops of circular hills and the
smooth side slopes where side hill seeps are common.
The surface layer typically is black silty clay loam
about 7 inches thick. The subsurface layer is dark gray-
ish brown silty clay about 5 inches thick. The subsoil
is dark grayish brown silty clay about 22 inches thick
with mottles in the lower part. It is underlain by
limy, light olive brown clay loam.

Minor in this map unit are Caron, Cordova, Lester,
and Le Sueur soils. The very poorly drained Caron soil
is in swales between the nearly circular hills, The
poorly drained, nearly level, medium textured Cordova
soil is on hilltops. The well drained, gently sloping to
moderately steep and steep, medium textured Lester
soil is on smooth and complex side slopes. The mod-
erately well drained, medium textured Le Sueur soil
is on low convex rises.

This map unit is well suited to farm crop production.
The available water capacity and natural fertility are
high. The organic-matter content is moderate. Lime
and drainage of the poorly drained and very poorly
drained soils on the tops of circular hills, in drainage-
ways, and in swales are needed for efficient crop pro-
duction. Tile lines at 75- to 80-foot intervals are
effective. Typically, a random tile drainage system is
used to fit the more complex topography. Care is
needed to prevent water erosion, which occurs in the
drainageways unless they are kept in sod. Crops in the
swales are more susceptible to frost late in spring or
early in fall. Shorter season crops or varieties are
better suited to these areas. The wooded slopes around
the perimeter of many circular hills, along streams,
and near lakes are excellent areas for wildlife and in-
tensive management of small tracts of timber. The
swales and wet depressions between circular hills pro-
vide an excellent opportunity for intensive wildlife
management, which would be compatible with the in-
tensive farm use on the higher uplands.

Gently Undulating to Steep, Irregularly Sloping
Ground and End Moraines

These nearly level to steep, poorly drained to some-
what excessively drained, upland soils formed in me-
dium textured and moderately coarse textured, friable
glacial drift. They formed under prairie grasses. Slopes
are complex.

Two map units in Blue Earth County are in this
group. The dominant and potential use is intensive
farming.

7. Webster-Nicollet-Canisteo

Nearly level and gently undulating, poorly drained and
moderately well drained soils formed in medium tex-
tured and moderately fine textured glacial till

This map unit is on ground moraines. Slopes are ir-
regular and only about 75 to 125 feet long. The differ-
ence in relief is 5 to 15 feet or less.

This unit makes up about 14 percent of the county.
It is about 23 percent Webster soils, 15 percent Nicollet
soj%s, 15 percent Canisteo soils, and 47 percent minor
soils.

Webster soils are neutral, poorly drained, and nearly
level. They formed in medium textured and moderately
fine textured material. They are in broad areas and
drainageways. The surface layer is typically black and
very dark gray silty clay loam and clay loam about 20
inches thick. The subsoil is mottled dark gray clay loam
about 10 inches thick. It is underlain by mottled olive
gray loam.

Nicollet soils are neutral, moderately well drained,
and gently undulating. They formed in medium tex-
tured and moderately fine textured material. The sur-
face layer typically is black and very dark grayish
brown loam about 21 inches thick. The subsoil is dark
grayish brown, light olive brown, and olive brown clay
loam about 23 inches thick. It is underlain by mottled
light olive brown loam.

Canisteo soils are poorly drained and limy. They
formed in medium textured and moderately fine tex-
tured material. They are in broad areas or on rims
around very poorly drained depressions. The surface
layer typically is black and very dark gray, limy silty
clay loam about 14 inches thick. The subsoil is mottled
dark gray and gray, limy clay loam about 13 inches
thick. It is underlain by mottled olive gray and light
olive gray loam.

Minor in this map unit are Clarion, Glencoe, and
Palms soils. The well drained Clarion soil is on convex
slopes. The very poorly drained Glencoe and Palms
soils are in depressions.

This map unit is well suited to farm crop production.
The organic-matter content, available water capacity,
and natural fertility are high. Most soils in the unit
need drainage for efficient crop production. Adequate
drainage can be provided by tile lines at 100-foot in-
tervals. Improvement of outlets for further tile drain-
age is also needed. Some of the deeper depressions have
alternative wildlife and recreational uses. Limy soils
have special management needs in fertility, herbicides,
and varieties of crops. Higher rates of potassium and
varieties of alkaline-tolerant crops are needed.

8. Clarion-Storden-Estherville

Rolling to steep, well drained and somewhat excessively
drained sotls formed in medium textured glacial till and
moderately coarse textured glacial outwash

This map unit is at the highest elevation in the
county. The soil pattern is complex with short, rolling
to steep slopes around numerous closed depressions.
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Difference in relief between the low areas and the high
areas is 15 to 30 feet or more.

This unit makes up about 2 percent of the county. It
is about 50 percent Clarion soils, 15 percent Storden
soils, 10 percent Estherville soils, and 25 percent minor
soils.

Clarion soils are well drained and are rolling to mod-
erately steep. They formed in medium textured mate-
rial. Slopes are complex, irregular, and convex. The
surface layer typically is black and very dark gray loam
about 14 inches thick. The subsoil is brown and dark
brown heavy loam about 20 inches thick. It is under-
lain by yellowish brown loam.

Storden soils are well drained, moderately steep and
steep, and limy. They formed in medium textured ma-
terial. Slopes are irregular and convex. The surface
layer typically is very dark grayish brown loam about
8 inches thick. It is underlain by dark grayish brown
and light olive brown loam.

Estherville soils are rolling to steep and somewhat
excessively drained. They formed in moderately coarse
textured material over coarse textured material. Slopes
are complex and irregular. The surface layer typically
is black and very dark gray sandy loam about 14 inches
thick. The subsoil is very dark grayish brown sandy
loam, about 8 inches thick, grading toward dark brown
loamy coarse sand in the lower part. It is underlain by
dark brown coarse sand and gravel.

Minor in this map unit are Ocheyedan, Lester, Wa-
dena, Webster, and Glencoe soils. The well drained
Ocheyedan, Lester, and Wadena soils are intermingled
with the major soils in the same landscape. The poorly
drained Webster soil is in drainageways and on broader
flats. The very poorly drained Glencoe soil is in de-
pressions. )

The moderately steep and steep soils are poorly
suited to farming. The rolling areas are moderately
suited. This unit is better suited to small grain and
hay. Intensive farming on the steeper slopes increases
the risk of localized-erosion and decreases the efficiency
of larger farming operations. This unit contributes the
least amount of soil as sediment to lakes and streams.
Most of the soil washed off the barren slope is deposited
on the concave toe slopes. The rest is carried out into
the enclosed depression and settles out of the water.
This unit has good potential for recreation, upland
wildlife, and wetland wildlife.

Clayey Mantled Ground Moraine

These nearly level to gently undulating, very poorly
drained to moderately well drained upland soils formed
in 2 to 4 feet of moderately fine textured and fine tex-
tured lacustrine material and the underlying medium
textured glacial till. They formed under prairie grasses
or mixed deciduous trees and prairie grasses.

Two map units in Blue Earth County are in this
group. The dominant and potential use is intensive
farming. The few scattered areas of broad deeper de-
pressions can be managed for upland and wetland wild-
life without seriously restricting the development of
prime farm land.

9. Minnetonka-Shorewood-Lura
Nearly level and gently sloping, very poorly drained,

poorly drained, and moderately well drained soils
formed under timber and grasses in moderately fine
and fine textured lacustrine material and the under-
lying glacial till

The soils in this map unit formed under mixed de-
ciduous trees and prairie grasses. The very poorly
drained and poorly drained soils are nearly level. The
moderately well drained, gently sloping soils are on
1- to 20-acre, low, convex knolls.

This unit makes up about 6 percent of the county.
It is about 40 percent Minnetonka soils, 15 percent
Shorewood soils, 10 percent Lura soils, and 35 percent
minor soils.

Minnetonka soils are poorly drained and nearly level.
They formed in about 40 inches of moderately fine
textured and fine textured material over medium tex-
tured material. The surface layer typically is black and
very dark grayish brown silty clay loam about 19
inches thick. The subsoil is mottled dark grayish brown,
very dark grayish brown, and olive gray silty clay and
clay about 21 inches thick. It is underlain by mottled
olive gray clay loam and loam.

Shorewood soils are moderately well drained and
nearly level to gently sloping. They formed in about 39
inches of moderately fine textured and fine textured
material over medium textured material. They are on
the low convex knolls. The surface layer typically is
black silty clay loam about 11 inches thick. The next
layer is very dark gray and very dark grayish brown
silty clay loam about 6 inches thick. The subsoil is dark
grayish brown and grayish brown silty clay and clay,
about 22 inches thick, that has mottles in the lower
part. It is underlain by mottled grayish brown clay
loam and loam.

Lura soils are very poorly drained. They formed in
fine textured material. They are in broad depressions
and broad, low gradient drainageways. The surface
layer typically is black and very dark gray silty clay
and clay about 58 inches thick. It is underlain by
mottled gray and olive gray silty clay.

Minor in this map unit are Barbert, Cordova, and
Le Sueur soils. The very poorly drained Barbert soil is
in shallow depressions. The poorly drained Cordova
soil is nearly level. The moderately well drained Le
Sueur soil is on low convex rises.

This map unit is prime farmland and is well suited
to crops. The available water capacity, organic-matter
content, and natural fertility are high. Lime and drain-
age are needed to insure efficient crop production. Tile
lines, at 75- to 80-foot intervals, should be considered
for the most efficient removal of excess water. Surface
inlets are needed in the depressions because of the slow
infiltration rate and slow permeability of Lura and
Barbert soils. Because of the high clay content in the
soils, timely tillage is needed to