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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 leader-
ship 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, regardless of race, color, national origin, sex, religion, marital status, or age.

Major fieldwork for this soil survey was completed in the period 1971-74.
Soil names and descriptions were approved in 1975. Unless otherwise indicated,
statements in the publication refer to conditions in the survey area in 1975.
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 Lyon Soil and Water Conservation Dis-
trict. The Lyon County Board of Commissioners helped to fund this survey.

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

Cover: Corn on the Ves-Canisteo map unit.
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Foreword

The Soil Survey of Lyon County, Minnesota, contains much information
useful in any land-planning program. Of prime importance are the predictions
of soil behavior for selected land uses. Also highlighted are limitations or
hazards to land uses that are inherent in the soil, improvements needed to
overcome these limitations, and the impact that selected land uses will have on
the environment.

This soil survey has been prepared for many different users. Farmers,
ranchers, foresters, and agronomists can use it to determine the potential of
the soil and the management practices required for food and fiber production.
Planners, community officials, engineers, developers, builders, and homebuyers
can use it to plan land use, select sites for construction, develop soil resources,
or identify any special practices that may be needed to insure proper per-
formance. Conservationists, teachers, students, and specialists in recreation,
wildlife management, waste disposal, and pollution control can use the soil sur-
vey to help them understand, protect, and enhance the environment.

Great differences in soil properties can occur even within short distances.
Soils may be seasonally wet or subject to flooding. They may be shallow to
bedrock. They may be too unstable to be used as a foundation for buildings or
roads. Very clayey or wet soils are poorly suited to septic tank absorption
fields. A high water table makes a soil poorly suited to basements or un-
derground 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 lo-
cation of each kind of soil is shown on detailed soil maps. Each kind of soil in
the survey area is described, and much information is given about each soil for
specific uses. Additional information or assistance in using this publication can
be obtained from the local office of the Soil Conservation Service or the
Cooperative Extension Service.

This soil survey can be useful in the conservation, development, and
productive use of soil, water, and other resources.

.

e

Harry M. Major
State Conservationist
Soil Conservation Service
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SOIL SURVEY OF LYON COUNTY, MINNESOTA

United States Department of Agriculture, Soil Conservation Service, in cooperation
with the University of Minnesota Agricultural Experiment Station

By Hilding L. Hokanson, Soil Conservation Service

Fieldwork by Keith A. Christensen, Raymond C. Genrich, Allan R. Gustafson,
Hilding L. Hokanson, Francis D. Lorenzen, and Gary D. Nelson,
Soil Conservation Service

LYON COUNTY is in the southwestern part of Min-
nesota (see facing page). Marshall is the county seat. The
total land area is 716 square miles. The total water area is
about 7 square miles. Farming is the most important en-
terprise. Growing corn, soybeans, small grain, and hay
and cattle feeding, stockraising, and dairying produce
most of the income in the county.

The soils are dark colored and nearly level to steep.
They formed in glacial till or material sorted out of the
till by water. The original vegetation was tall and medium
prairie grasses.

The county was named after General Nathaniel Lyon,
who was on frontier duty in this area during the years
1853-61. It was established by two legislative acts on
March 6, 1868, and March 2, 1869. The first permanent
settlements were made in 1867. The population was 268 in
1870. Soon after the first railroad was built in the county
in 1872 and 1873, the population increased significantly, to
7,978 by 1885 and 14,591 by 1900. In 1970, it was 24,273.

There are 11 incorporated cities in the county—Balaton,
Cottonwood, Florence, Garven, Ghent, Lynd, Marshall,
Minneota, Russell, Taunton, and Tracy. The largest city is
Marshall, which in 1972 had a population of 10,215.

General nature of the county

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

Climate

By BRUCE WATSON, consulting climatologist.

Lyon County is in the interior climate region of North
America. Winters are cold. Summers generally are mild
but are occasionally hot. Daily or weekly temperature ex-
tremes can be great in any season. Part of the county is
on the Coteau des Prairies. This part has a higher al-
titude than the other parts (fig. 1). As a result, the mean

annual soil temperature is slightly lower than that of the
soils on the lowland plain.

Table 1 gives data on temperature and precipitation for
the survey area, as recorded at Marshall and Lynd for
the period 1888 to 1975. Table 2 shows probable dates of
the first freeze in fall and the last freeze in spring.

In winter the average temperature is 15.5 degrees F,
and the average daily minimum temperature is 5.9
degrees. The lowest temperature on record, which oc-
curred at Lynd on January 12, 1912, is minus 43 degrees.
In 2 years out of 10, the lowest temperature is minus 26
degrees. In summer the average temperature is 70.4
degrees, and the average daily maximum temperature is
82 degrees. The highest recorded temperature, which oc-
curred at Tracy on July 27, 1930, is 108 degrees.

Growing degree days, shown in table 1, 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.

Of the total annual precipitation, 18.4 inches, or 75 per-
cent, usually falls in April through September. Only 5.9
inches falls during the colder months. The heaviest 1-day
rainfall during the period of record was 8.07 inches at
Marshall on June 17, 1957. Thunderstorms occur on about
38 days each year, and about 9 of these days are in July.

Rainfall is usually adequate for all crops, but some part
of the county nearly every year receives less than
adequate moisture because midsummer moisture is
mostly from thunderstorms. Crops generally are adverse-
ly affected in these areas, especially if the soils have
moderate or low available water capacity. If available
water capacity is high, crops are also affected when
moisture reserves in the subsoil and underlying material
are depleted.

Average seasonal snowfall is 38 inches. About 9.0
inches falls in January and 84 in March. The greatest
snow depth at any one time during the period of record
was 41 inches. On the average, 87 days have at least 1
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inch of snow on the ground, but the number of such days
varies greatly from year to year.

The minimum relative humidity, which occurs in midaf-
ternoon in May, is about 48 percent. The maximum ocecurs
at dawn in August, when the average is about 87 percent.
Relative humidity averages 83 percent in December, the
highest average per month, and 66 percent in May, the
lowest.

The prevailing wind is from the south, but the wind
blows from the southeast about 30 percent of the time
and from the northwest about 30 percent.

The average annual windspeed is 13 miles per hour. In
April, the windiest month, the average is 15 miles per
hour, and in August, the least windy month, it is 9 miles
per hour. The strongest winds are usually from the
northwest and the lightest from the northeast.
Southwesterly winds are generally light in winter but
often are brisk in summer. Duststorms occasionally occur
in dry periods, especially in spring and fall, when plowed
fields are exposed to the wind.

In summer high winds are generally brief and are more
than 50 miles per hour only occasionally, during thun-
derstorms. Dust occasionally is blown before the rain falls
during these storms. Such winds result in spotty local
damage. Hail falls during the warmer part of the year, af-
fecting small areas in an irregular pattern.

Lyon County is in the sunnier region of Minnesota.
During the summer solstice, day length is 15 hours 40
minutes, and during the winter solstice, it is 8 hours 44
minutes. The percent of possible sunshine ranges from 74
in July to 47 in December. It averages 53 percent in
winter, 59 percent in spring, 71 percent in summer, and
56 percent in autumn.

Transportation and markets

One railway crossing the county from northeast to
southwest serves Cottonwood, Green Valley, Marshall,
Lynd, Russell, and Florence. Another railway crossing
from northwest to southeast serves Taunton, Minneota,
Ghent, Marshall, Amiret, and Tracy. A line running west
to east across the southern part of the county serves
Burchard, Balaton, Garvin, and Tracy.

The major highways are either paved or blacktopped.
U.S. Highway 59 crosses the county from north to south.
U.S. Highway 14 crosses the southern part of the county
from east to west. Minnesota Highway 23 crosses the
county from northeast to southwest and Minnesota
Highway 19 from east to west. Minnesota Highways 68
and 91 serve parts of the county. Gravelled or
blacktopped county and township roads serve the farms.

Livestock generally are taken by truck to Sioux Falls,
Sioux City, or South St. Paul. Some livestock are
slaughtered in Marshall, and a number of hogs are sent to
Worthington. Grain elevators are located in each of the ci-
ties. Most of the milk is marketed as whole milk and
picked up by truck. A creamery operates in Russell.

Water supply

The water supply is drawn from three major sources.
These sources are the sand and gravel deposits in glacial
drift, the sedimentary rocks of Cretaceous age, and the
Precambrian rocks.

The glacial drift is thick on the Coteau slope and the
Altamont moraine (fig. 1). Most of the water is obtained
from the sand and gravel deposits in this drift. The op-
portunities for development of a good water supply are
better in the thicker sections of the drift, which have
more aquifers.

On the lowland plain and the lake plain, the drift is
generally too thin to be a reliable source of water. The
major source is the sedimentary rocks of Cretaceous age.
These rocks consist mostly of shale and fairly continuous
beds of poorly cemented siltstone and sandstone. The
layer of sedimentary rocks generally ranges from 125 to
455 feet in thickness. The beds of sandstone yield sub-
stantial supplies of water.

In the northeastern corner of the county, the glacial
drift rests directly on Precambrian rocks. These rocks are
some of the oldest on earth. They consist mostly of
granite and gneiss. Water yields are from the weathered
or fractured zones.

Most of the water is very hard and contains a high con-
centration of dissolved solids, mainly calcium, magnesium,
and sulfates. Some of the sandstone aquifers, however,
have softer water.

Although the water is not suitable for domestic use,
many pits and ponds have been dug and built to provide
water for livestock. The pits have been dug on bottom
land and in other areas of poorly drained soils. They in-
tercept runoff and are partly filled by ground water.
Farm ponds are built on intermittent streams and
drainageways. Some are spring fed.

Farming

Farms in Lyon County are decreasing in number and
increasing in size. The number decreased from 1,447 in
1964 to 1,168 in 1972. During this period, the average size
increased from 293 to 353 acres.

Corn is the most important crop. The acreage in
soybeans, the second most important crop, has increased
significantly since 1944. The trend has been toward a
decrease in the acreage in hay and oats and an increase in
the acreage in wheat. In 1965, about 150,167 acres was in
corn, 51,847 acres in soybeans, 55,887 acres in small grain,
and 35,082 acres in hay. In 1970, about 128,664 acres was
in corn, 51,745 acres in soybeans, 46,674 acres in small
grain, and 31,353 acres in hay.

Lyon County is a major feeder of beef cattle. The
number of beef cattle and of hogs and pigs has remained

fairly constant since 1964. The number of milk cows has
generally decreased.
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Physiography, relief, and drainage

The southwestern part of Lyon County is part of the
Coteau des Prairies, a wedge-shaped bedrock plateau in
eastern South Dakota and southwestern Minnesota (5).
The northeastern part is a lowland plain that is a glacial
ground moraine.

In the 16 miles from the southwest corner of the coun-
ty to the edge of the Coteau des Prairies, the descent in
elevation is more than 500 feet (fig. 1). The steep gradient
is the result of the underlying Sioux quartzite. In the 14
miles from the foot of the Coteau, across the lowland
plain, to the northeast corner of the county, the descent is
150 feet. The elevation is 1,719 feet above sea level in the
southwest corner of the county, 1,450 feet in the
southeast corner, 1,178 feet in the northwest corner, and
1,057 feet in the northeast cormer. The highest point,
which is near the southwest corner, is 1,740 feet above
sea level.

Lyon County is mostly an undulating plain. Slopes are
irregular and short, generally less than 150 feet long. The
surface drainage pattern is still young, and shallow, closed
depressions are common. The southwestern part is more
rolling and has steeper slopes than the other parts. The
lake plain is nearly level. Large nearly level areas also
occur on the part of the Coteau slope that extends
southwest from the lake plain.

Most of the runoff flows into the Minnesota River. Ru-
noff drains into the Des Moines River in an area near
Yankton and Balaton. This area makes up about 3 percent
of the county. Tributaries of the Yellow Medicine River
drain the northwestern part, or about 17 percent of the
county. The Cottonwood River and its tributaries drain
the southeastern part, or about 30 percent. The drainage
system of the Redwood River drains the central part
from the southwest to the northeast, or about 50 percent.

The southwestern part of the county is underlain by
Sioux quartzite. This quartzite has been penetrated at a
depth of 190 feet in Russell and 425 feet in Balaton (6).
The rest of the county is underlain by granitic rock. This
rock is at a depth of 200 feet in Cottonwood, 525 feet in
Marshall, and 700 feet in Tracy. Glacial drift and sedimen-
tary deposits of Cretaceous age overlie the bedrock. The
mantle of glacial material ranges in thickness from about
50 feet in the northwestern part to more than 460 feet in
the southwestern part. The sedimentary material, which
was deposited in former inland seas, consists mostly of
shale, sandstone, siltstone, and clay.

How this survey was made

Soil scientists made this survey to learn what kinds of
soil are in the survey area, where they are, and how they
can be used. The soil scientists went into the area know-
ing they likely would locate many soils they already knew
something about and perhaps identify some they had
never seen before. They observed the steepness, length,

and shape of slopes; the size of streams and the general
pattern of drainage; 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 ex-
tends from the surface down into the parent material,
which has been changed very little by leaching or by the
action of plant roots. )

The soil scientists recorded the characteristics of the
profiles they studied, and they compared those profiles
with others in counties nearby and in places more distant.
Thus, through correlation, they classified and named the
soils according to nationwide, uniform procedures.

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

The areas shown on a soil map are called soil map units.
Some map units are made up of one kind of soil, others
are made up of two or more kinds of soil, and a few have
little or no soil material at all. Map units are discussed in
the sections “General soil map for broad land-use
planning” and “Soil maps for detailed planning.”

While a soil survey is in progress, samples of soils are
taken as needed for laboratory measurements and for en-
gineering tests. The soils are field tested, and interpreta-
tions of their behavior are modified as necessary during
the course of the survey. New interpretations are added
to meet local needs, mainly through field observations of
different kinds of soil in different uses under different
levels of management. Also, data are assembled from
other sources, such as test results, records, field ex-
perience, and information available from state and local
specialists. For example, data on crop yields under
defined practices are assembled from farm records and
from field or plot experiments on the same kinds of soil.

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 laboratory data and
other data have been assembled. The mass of detailed in-
formation then needs to be organized so that it is readily
available to different groups of users, among them far-
mers, managers of rangeland and woodland, engineers,
planners, developers and builders, homebuyers, and those
seeking recreation.

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 pattern 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
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the major soils. The soils making up one unit ean oceur 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 provides 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. Likewise, areas of soils
having properties that are distinctly unfavorable for cer-
tain 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 select-
ing 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 charac-
teristics that affect their management.

As a result of improvements in the classification of
soils, particularly modifications or refinements in soil se-
ries concepts, and of the range in slope that is permitted
in map units in different surveys, some of the boundaries
and soil series names on the general soil map of Lyon
County survey do not match those on the general soil
maps of adjacent counties published at a different date.

1. Ves-Canisteo

Well drained and poorly drained, undulating and nearly
level soils that formed in shaly glacial till

This map unit is on a ground moraine having short, ir-
regular, convex knolls, most of which rise only 1 foot to
10 feet above the floor of the lowland till plain (fig. 2).
Closed depressions are common. The till is a loam that
contains numerous fragments of soft shale. It is the youn-
gest till exposed in the county.

This map unit makes up about 35 percent of the county.
It is about 34 percent Ves soils, 25 percent Canisteo soils,
and 41 percent minor soils.

Ves soils are on convex knolls that rise 4 to 10 feet
above the floor of the till plain. They are well drained.
The surface layer is black and very dark gray loam about
11 inches thick. The subsoil is dark yellowish brown and
brown, friable loam over light olive brown, calcareous, fri-
able loam. It is underlain at a depth of about 36 inches by
olive brown, calcareous loam.

Canisteo soils are on flats and the rims of depressions.
They are poorly drained and calcareous. The surface layer
is about 22 inches thick. It is mostly black clay loam. The
subsoil is grayish brown, mottled, friable clay loam. It is
underlain at a depth of about 31 inches by grayish brown
and light olive gray, mottled loam glacial till

Of minor extent in this map unit are Glencoe, Nor-
mania, Seaforth, and Storden soils and poorly drained
soils in which the surface layer and subsoil are leached of
carbonates. The Glencoe soils are in shallow, closed
depressions and other low wet areas. The Normania soils
are on the higher parts of drainageways and in swales on

the undulating knolls. The Seaforth soils are in convex
areas 1 foot to 3 feet above the floor of the till plain. The
Storden soils formed on the steepest, most exposed con-
vex parts of hillsides. The poorly drained leached soils are
in drainageways that are slightly above the Canisteo soils
on the landscape.

Erosion is a hazard on the Ves soils. Wetness limits the
use of Canisteo soils. Canisteo soils are high in content of
lime. In areas where the content is especially high, special
applications of fertilizer are needed to correct the fertility
imbalance. In most areas the content of organic matter
and potassium is high, whereas that of phosphorus is low.
Available water capacity is high. Maintaining tilth and
fertility and controlling water erosion are other manage-
ment concerns.

Corn, soybeans, small grain, and hay grow well on these
soils. Nearly all of the acreage is used for cultivated
crops. A few wet areas where more drainage is needed
before crops can be successfully grown are used for
pasture. The main enterprises are growing cash crops,
raising hogs, and feeding beef cattle. The soils have a
good potential for all of the cultivated crops grown in the
county.

2. Lamoure-La Prairie

Poorly drained and moderately well drained, nearly level
soils that formed in alluvial material

This map unit is on the widest part of the nearly level
flood plains and in overflow channels. It makes up about 5
percent of the county. It is about 50 percent Lamoure
soils, 21 percent La Prairie soils, and 29 percent minor
soils.

Lamoure soils are on bottom land, typically on the
lower levels of the flood plain. They formed in silty
material deposited by floodwater. They are poorly
drained and calcarecus. The surface layer is silty clay
loam about 25 inches thick. It is black in the upper part
and very dark gray in the lower part. The subsoil is very
dark gray, mottled, friable silty clay loam. It is underlain
at a depth of about 38 inches by meostly dark grayish
brown, mottled silty clay loam alluvium.

La Prairie soils are on the slightly higher levels of the
flood plain. They are deep and moderately well drained.
The surface layer is black loam in the upper part and
very dark gray, calcareous loam in the lower part. It is
about 30 inches thick. The subsoil is dark grayish brown
and very dark gray, caleareous, friable loam about 10
inches thick. It is underlain at a depth of about 40 inches
by caleareous, very dark grayish brown silt loam and fine
sand.

Minor in this map unit are Marysland, Colvin, Rauville,
Canisteo, Seaforth, Fordville, Sverdrup, and Arvilla soils.
The Rauville soils are in very low areas, such as depres-
sions and old stream meanders. The poorly drained Colvin
and Marysland soils are in the overflow channels that lie
between the streams, mainly on the lake plain. The Colvin
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soils are silty, and the Marysland soils are underlain by
sand and gravel. The poorly drained Canisteo soils and
the moderately well drained Seaforth soils are in the
overflow channel between the Yellow Medicine River and
Three Mile Creek where glacial till is exposed. They
generally are stony. The well drained Fordville soils and
the somewhat excessively drained Sverdrup and Arvilla
soils are in small areas on sandy and gravelly terraces.

Lamoure soils are wet and occasionally flooded. La
Prairie soils are productive and are occasionally flooded.
Some areas of both soils are frequently flooded. Flooding
normally occurs in spring. About once every 10 years, it
occurs during the growing season and crops are damaged.
Available water capacity is high. The content of organic
matter also is high. The content of potassium is medium
or high, and that of phosphorus is low. Most areas can
benefit from special applications of fertilizer because the
lime content in the surface layer is generally high.

Corn and soybeans are grown on most of the cropland.
Small grain is grown on a small acreage. About half of
the areas are cultivated. Some areas that are frequently
flooded or are too wet for cropland are used for pasture
or wildlife habitat. On most of the farms, cash grain crops
are grown and livestock is raised. The soils have good
potential for cultivated crops, especially if artificial
drainage and flood control are feasible.

3. Colvin-Bearden

Poorly drained and somewhat poorly drained, nearly
level soils that formed in lacustrine and alluvial sedi-
ments

This map unit consists of a narrow ice-marginal glacial
lake that extends northwest from Lake Marshall through
Lyon, Lincoln, Yellow Medicine, and Lac qui Parle Coun-
ties to the South Dakota border. The lake formed
between the higher land to the southwest, called the
Coteau slope, and glacial ice to the north. The lacustrine
deposits on the lake plain have been covered with alluvi-
um deposited by the rivers, creeks, and many minor
drainageways that flow from the Coteau slope. Many
areas of buried soils occur in the lake plain as a result of
these deposits of sediment.

This map unit makes up about 4 percent of the county.
It is about 50 percent Colvin soils, 25 percent Bearden
soils, and 25 percent minor soils.

Colvin soils are on the flat and slightly concave parts of
the landscape. They are poorly drained and calcareous.
The surface layer is black and very dark gray clay loam
and silt loam about 14 inches thick. The subsoil is dark
gray and very dark gray, friable loam and clay loam
about 19 inches thick. Below the subsoil is a buried sur-
face layer that was the original surface layer of a glacial
lake plain. It is black silty clay. The underlying material is
grayish, mottled silty clay loam.

Bearden soils are on slightly convex ridges that rise 1
foot to 3 feet above the Colvin soils. They are nearly

level, somewhat poorly drained, and calcareous. The sur-
face layer is black silty clay loam about 14 inches thick.
The subsoil is about 23 inches of very dark grayish
brown, friable silt loam and dark gray, friable silty clay
loam. A buried surface layer of a former lakebed is at a
depth of 37 inches. It is black clay loam about 7 inches
thick. Below this is very dark gray and grayish brown
loam and clay loam. )

Minor in this map unit are Malachy, Marysland, and
Oldham soils. The Malachy soils formed in loamy lake-laid
sediments and are underlain by sand and gravel. They are
moderately well drained. The poorly drained Marysland
soils formed in similar sediments. The Oldham soils
formed in silty and clayey lake-laid sediments in depres-
sions and wet swales. They are poorly drained and nearly
level. The Fordville, Arvilla, and Sverdrup soils are in
small areas on sandy and gravelly terraces. The
moderately well drained Seaforth soils formed on a few
islands in the lake basin where glacial till is exposed.

Wetness and flooding are the major concerns of
management. Open ditches can drain the surface water,
help to confine the floodwater, and serve as outlets for
tile drains. Available water capacity is high. The content
of potassium is medium or high, the content of
phosphorus is low, and the content of organic matter is
high. In most areas special applications of fertilizer are
needed because the lime content in the surface layer is
extremely high.

Corn and soybeans are the major crops. Small grain
and alfalfa are grown on a small acreage. Most areas are
cultivated, but areas that are frequently flooded or are
too wet for cropland are used for pasture and wildlife
habitat. Cash grain crops are grown on most of the farms.
A few farmers raise hogs or feed beef cattle. The soils
have good potential for cultivated crops, especially corn
and soybeans.

4. Forman-Aastad

- Well drained and moderately well drained, undulating

and nearly level soils that formed in glacial till

This map unit is on the Coteau slope, the first slope of
the Coteau des Prairies. It slopes southwest to northeast
about 50 feet per mile and also slopes very gradually
from northwest to southeast. Deep narrow drainageways
that run in a northeasterly direction dissect the Coteau
slope every half mile to every mile. These drainageways
have sloping to very steep sides. The soils are mainly un-
dulating and nearly level. The glacial till typically is clay
loam. A few sandy or gravelly areas occur along the
edges of the unit.

This map unit makes up about 21 percent of the county.
It is about 41 percent Forman soils, 16 percent Aastad
soils, and 43 percent minor soils (fig. 3).

Forman soils are on the convex parts of the Coteau
slope and are adjacent to the steeper side slopes along
drainageways. They are undulating and well drained. The
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surface layer is mostly black and very dark gray clay
loam about 11 inches thick. The subsoil is dark brown,
firm clay loam over light olive brown, friable, calcareous
clay loam. It is underlain at a depth of about 25 inches by
grayish brown, calcareous clay loam.

Aastad soils are nearly level and moderately well
drained. They formed on the plane and slightly concave
parts of the Coteau slope. The surface layer is black clay
loam about 12 inches thick. The subsoil is dark olive
brown, firm clay loam over light olive brown, calcareous,
friable clay loam. It is underlain at a depth of 28 inches
by grayish brown, mottled, calcareous clay loam.

Minor in this map unit are Flom, Buse, Darnen,
Hamerly, Quam, Vallers, Lamoure, and La Prairie soils.
The nearly level, poorly drained Flom soils are in shallow
drainageways and on flats. The sloping and moderately
steep Buse soils are near the Forman soils. The steep and
very steep Buse soils are along deep drainageways and
along the streams that cross the unit. The Darnen soils
are on foot slopes and at the head of drainageways. The
Lamoure and La Prairie soils are in the deep
drainageways and along the streams. The Quam soils are
in the closed depressions. The calcareous, poorly drained
Vallers soils are on the rims of closed depressions. The
calcareous, somewhat poorly drained Hamerly soils are on
low islands within areas of Flom and Vallers soils.

Water erosion is not a major hazard unless the steeper
side slopes along the deep drainageways are cultivated.
Soil blowing is sometimes a problem, especially in spring.
Wetness is the major limitation to the use of the minor
Flom soils. Other concerns of management are improving
drainage and maintaining tilth and fertility. Available
water capacity is high. The content of organic matter and
potassium is high, and that of phosphorus is low. The soils
are not deficient in lime.

Corn, soybeans, small grain, and hay grow well on the
nearly level and undulating soils. Generally, the acreage
in row crops is larger in the southeastern part of the unit
than in the northwestern part, and the acreage in small
grain is smaller in the southeastern part than in the
northwestern part. Nearly all areas are used for cul-
tivated crops, but the steeper drainageways and the un-
drained wet areas are used for permanent pasture and
wildlife habitat. The main enterprises are growing cash
crops and feeding beef cattle. The soils have good poten-
tial for all of the cultivated crops grown in the county.

5. Arvilla-Barnes-Buse

Somewhat excessively drained and well drained, nearly
level to moderately steep soils that formed in glacial out-
wash, drift, and till

This map unit is in melt water channels, on outwash
plains, and on remnants of dead-ice moraines. It is mainly
undulating and rolling but also is nearly level, moderately
steep, and steep in places. More than a third of these soils
formed in or are underlain by sandy or gravelly glacial
drift. The rest formed in glacial till or alluvium.

This map unit makes up about 4 percent of the county.
It is about 25 percent Arvilla soils, 15 percent Barnes
soils, 13 percent Buse soils, and 47 percent minor soils
(fig. 4). .

Arvilla soils are somewhat excessively drained. They
are dominantly nearly level to rolling, but near the
Barnes and Buse soils they are undulating to moderately
steep. The surface layer is black sandy loam about 9
inches thick. The subsoil is about 10 inches thick. It is
very dark grayish brown, friable sandy loam over dark
brown, very friable coarse sandy loam. The underlying
material is dark yellowish brown and brown, calcareous
gravelly loamy coarse sand.

Barnes soils are well drained. They are mainly undulat-
ing but are steeper near the Buse soils. The surface layer
is loam about 11 inches thick. It is black in the upper part
and dark brown and dark yellowish brown in the lower
part. The subsoil is yellowish brown, friable loam over
light olive brown, calcareous, friable loam. It is underlain
at a depth of about 24 inches by olive brown, light olive
brown, and gray, caleareous loam.

Buse soils are well drained and are mainly rolling and
moderately steep. They are closely intermingled with the
Barnes soils. On the steeper slopes, they occur alone. The
surface layer is very dark gray, calcareous loam about 7
inches thick. Below this is a transitional layer of very
dark gray and brown loam about 7 inches thick. It has
many worm casts and root channels. The underlying
material is dark yellowish brown, dark grayish brown,
and light olive brown, calcareous loam.

Minor in this map unit are Fordville, Sverdrup,
Lamoure, La Prairie, and Vallers soils. The Fordville
soils are underlain by sand and gravel, and the Sverdrup
soils formed in sandy material The Lamoure and La
Prairie soils are on the narrow bottom land along the
rivers and creeks. The calcareous, poorly drained loamy
Vallers soils are on rims of depressions and on flats.

A low available water capacity is the major limitation
of the Arvilla soils. Erosion is the major hazard of the
Barnes and Buse soils.

Small grain, corn, and hay are the main crops. Although
most of the acreage is cultivated, some of the acreage on
the steeper slopes, the frequently flooded bottom land,
and the dead-ice moraine and in the gravelly areas is used
for range and wildlife habitat. The main enterprises are
growing cash crops, raising hogs and beef cattle, and
feeding beef cattle. These soils provide the best sources
of sand and gravel in the county. They have fair or good
potential for cultivated crops and good potential for hay
and range.

6. Barnes-Flom-Buse

Well drained and poorly drained, mearly level to
moderately steep soils that formed in glacial till

This map unit is on irregular, complex slopes on dead-
ice moraines and on smooth, simple slopes on ice-walled
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lake plains. It has the highest elevations in the county. It
is mainly nearly level to rolling but also is moderately
steep. -

This map unit makes up about 23 percent of the county.
It is about 45 percent Barnes soils, 14 percent Flom soils,
11 percent Buse soils, and 30 percent minor soils (fig. 5).

Barnes soils are well drained. They are mainly undulat-
ing but are steeper near the Buse soils. The surface layer
is loam about 11 inches thick. It is black in the upper part
and dark brown and dark yellowish brown in the lower
part. The subsoil is yellowish brown, friable loam over
light olive brown, friable, calcareous loam. It is underlain
at a depth of about 24 inches by olive brown, light olive
brown, and gray, calcareous loam.

Flom soils are nearly level and poorly drained. They
are in shallow drainageways and on wet flats. The surface
layer is black and very dark grayish brown clay loam
about 20 inches thick. The subsoil is dark gray, mottled,
firm clay loam. It is underlain at a depth of about 39
inches by olive gray, mottled, calcareous clay loam.

Buse soils are mainly rolling and moderately steep.
They are closely intermingled with the Barnes soils. In
the steeper areas they occur alone. The surface layer is
very dark gray, calcareous loam about 7 inches thick.
Below this is a transitional layer of very dark gray and
brown loam about 7 inches thick. It has many worm casts
and root channels. The underlying material is dark yel-
lowish brown, dark grayish brown, and light olive brown,
calcareous loam.

Minor in this map unit are Quam, Vallers, Hamerly, and
Svea soils, which formed in glacial till, and Sinai, Fulda,
and Poinsett soils, which formed in lacustrine sediments
on ice-walled lake plains. The Quam soils are in closed
depressions. The calcareous, poorly drained Vallers soils
are on the rims of closed depressions. The calcareous,
somewhat poorly drained Hamerly soils are on low islands
within areas of Flom and Vallers soils. The moderately
well drained Svea soils are on the concave parts of slopes
and drainageways. The nearly level Fulda and Sinai soils
formed in silty clay lacustrine sediments. The gently slop-
ing Poinsett soils formed in silty clay loam lacustrine
sediments.

Erosion on the Barnes and Buse soils and wetness in
the Flom soils are the major concerns of management. In
many areas of the Barnes and Buse soils, slopes are too
irregular or complex for contour farming. Minimum til-
lage and grasses and legumes help to control erosion. Tile
and surface ditches can drain the Flom soils and the other
soils that are limited by wetness.

Corn, small grain, and hay are the principal crops. Most
of the acreage is cultivated, but the steeper hillsides and
the undrained wet areas are used for range and wildlife
habitat. The main enterprises are growing cash crops,
feeding beef cattle, and raising hogs and beef cattle. Most
of the soils have good potential for cultivated crops.
Generally, the soils that are poorly suited to cultivated
crops have good or fair potential for range.

7. Everly-Letri-Wilmonton

Well drained, poorly drained, and wmoderately well
drained, nearly level to rolling soils that formed in gla-
cial till

This map unit is mainly nearly level and undulating, but
in a few places it is rolling to very steep. The steeper
areas are mainly along the deep drainageways that dis-
sect the unit about every half mile in a northeasterly
direction. The southern part of the unit is mostly undulat-
ing and has some lakes. Nearly all areas have been
drained. A few areas of sand and gravel are in the
northeast corner, where the unit descends to the lake
plain.

This map unit makes up about 8 percent of the county.
It is about 47 percent Everly soils, 22 percent Letri soils,
13 percent Wilmonton soils, and 18 percent minor soils.

Everly soils are well drained and are mainly undulating
and rolling. The surface layer is very dark gray clay loam
about 10 inches thick. The subsoil is brown and dark yel-
lowish brown, firm to friable clay loam about 16 inches
thick. It is underlain at a depth of 26 inches by yellowish
brown, calcareous loam.

The poorly drained Letri soils are on flats and in shal-
low drainageways near the better drained Wilmonton and
Everly soils. The surface layer is clay loam about 20
inches thick. It is black in the upper part and very dark
gray in the lower part. The subsoil is about 15 inches
thick. It is dark gray, mottled, firm clay loam over olive
gray, mottled, friable to firm clay loam. It is underlain at
a depth of 35 inches by olive gray, mottled, calcareous
loam glacial till.

The moderately well drained Wilmonton soils are in
nearly level areas and on the lower parts of undulating
areas. The surface layer is black clay loam about 18
inches thick. The subsoil is dark grayish brown, mottled,
firm clay loam. It is underlain at a depth of about 31
inches by dark grayish brown and light olive brown, mot-
tled, calcareous clay loam glacial till.

Minor in this map unit are Storden, Buse, Lamoure, La
Prairie, and Glencoe soils. The well drained, moderately
steep Storden soils are in close association with the
Everly soils. The well drained, steep and very steep Buse
soils are along the deep drainageways that dissect the
unit. The Lamoure and La Prairie soils are along the Cot-
tonwood River and in some of the deep drainageways.
The Glencoe soils are in shallow, closed depressions.

Wetness in the Letri soils and the hazard of erosion on
the Everly soils are the major concerns of management.
The Wilmonton soils have no serious limitations. The
Letri soils benefit from supplemental tile drainage. The
Everly soils benefit from minimum tillage and from con-
tour erosion-centrol measures if the slopes are suitable.
The steeper side slopes along the drainageways are
highly erodible, but most are grassed over. Soil blowing is
sometimes a problem, especially in spring. Most of the
acreage is suitable for intensive farming. Good farming
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methods, drainage, and control of erosion are needed.
Available water capacity is high. The content of organic
matter and of potassium is high, and that of phosphorus
is low. The content of lime is ample.

Most of the acreage is used for corn and soybeans.
Small grain and alfalfa are also grown. The steep
drainageways and undrained wet areas are used for
pasture and wildlife habitat. The main enterprises are
growing corn and soybeans for cash and feeding beef cat-
tle. The soils have good potential for all of the cultivated
crops grown in the county.

Soil maps for detailed planning

The map units shown on the detailed soil maps at the
back of this publication represent the kinds of soil in the
survey area. They are described in this section. The
descriptions together with the soil maps can be useful in
determining the potential of a soil and in managing it for
food and fiber production; in planning land use and
developing soil resources; and in enhancing, protecting,
and preserving the environment. More information for
each map unit, or soil, is given in the section “Use and
management of the soils.”

Preceding the name of each map unit is the symbol that
identifies the soil on the detailed soil maps. Each soil
description includes general facts about the soil and a
brief description of the soil profile. In each description,
the principal hazards and limitations are indicated, and
the management concerns and practices needed are
discussed.

The map units on the detailed soil maps represent an
area on the landscape made up mostly of the soil or soils
for which the unit is named. Most of the delineations
shown on the detailed soil map are phases of soil series.

Soils that have a profile that is almost alike make up a
soil series. Except for allowable differences in texture of
the surface layer or of the underlying substratum, all the
soils of a series have major horizons that are similar in
composition, thickness, and arrangement in the profile. A
soil series commonly is named for a town or geographic
feature near the place where a soil of that series was
first observed and mapped. Barnes and Sioux, for exam-
ple, are the names of two soil series.

Soils of one series can differ in texture of the surface
layer or in the underlying substratum and in slope, ero-
sion, stoniness, salinity, wetness, or other characteristics
that affect their use. On the basis of such differences, a
soil series is divided into phases. The name of a soil phase
commonly indicates a feature that affects use or manage-
ment. For example, Arvilla sandy loam, 0 to 2 percent
slopes, is one of several phases within the Arvilla series.

Most map units include small, scattered areas of soils
other than those that appear in the name of the map unit.
Some of these soils have properties that differ substan-
tially from those of the dominant soil or soils and thus
could significantly affect use and management of the map

unit. These soils are described in the description of each
map unit. Some of the more unusual or strongly contrast-
ing soils that are included are identified by a special sym-
bol on the soil map.

Most mapped areas include places that have little or no
soil material and support little or no vegetation. Such
places are called miscellaneous areas; they are delineated
on the soil map and given descriptive names. Pits, gravel,
is an example. Some of these areas are too small to be
delineated and are identified by a special symbol on the
soil map.

The acreage and proportionate extent of each map unit
are given in table 3, and additional information on proper-
ties, limitations, capabilities, and potentials for many soil
uses is given for each kind of soil in other tables in this
survey. (See “Summary of tables.”) Many of the terms
used in describing soils are defined in the Glossary.

6—Aastad clay loam, 0 to 2 percent slopes. This
nearly level, moderately well drained soil is on uplands. A
few stones and boulders are on the surface and in the
soil. Slopes are plane or slightly concave. Individual areas
range from 3 to more than 200 acres in size.

Typically, the surface layer is black clay loam about 12
inches thick. The subsoil is about 16 inches thick. It is
dark olive brown, firm clay loam in the upper part and
light olive brown, calcareous, friable clay loam in the
lower part. The underlying material to a depth of about
68 inches is grayish brown, mottled, calcareous clay loam
glacial till. In some eroded spots the brownish subsoil is
exposed.

Included with this soil in mapping are some small areas
of the poorly drained Flom soils in narrow drainageways,
nearly level areas of the well drained Forman soils above
deep drainageways, areas of Hamerly soils on slightly
convex low knolls, and areas of the very poorly drained
Quam soils in shallow depressions. These soils make up 5
to 20 percent of the unit.

Permeability is moderately slow, and available water
capacity is high. Reaction is neutral in the surface layer.
The content of organic matter is high, the content of
phosphorus is low, and the content of potassium is medi-
um or high. The seasonal high water table is at a depth of
3 to 6 feet.

Most areas are cropped. This soil has good potential for
cultivated crops, hay crops, and windbreaks. It has fair
potential for most engineering uses.

This soil is well suited to all of the crops commonly
grown in the county. It has few limitations that restrict
its use, and it can be cropped intensively. This moderately
well drained soil does not dry out so quickly in the spring
as the nearby well drained Forman soil, and it cannot be
worked so early. Leaving crop residue on the surface of
fall-plowed fields helps to control soil blowing. An occa-
sional green manure or sod crop helps to maintain good
structure and tilth.

This soil has few characteristics detrimental to the
growth and survival of the trees and shrubs commonly
needed in windbreaks. Weeds and grasses can be con-
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trolled in newly established windbreaks by shallow cul-
tivation or approved herbicides. Seedlings are difficult to
establish, and some die during the first year because of
the content of clay. Seedling mortality can be partly over-
come by not working the soil or planting seedlings when
the soil is too wet. If the site for a windbreak is in sod,
plowing and disking during the summer or fall before
planting increase the moisture supply and kill unwanted
vegetation.

The moderately slow permeability is a limitation if this
soil is used as a septic tank absorption field, but this
limitation can be overcome by increasing the size of the
absorption area. The seasonal high water table, the
shrink-swell potential, and the susceptibility to frost ac-
tion moderately limit most engineering uses. Installing
drainage tile around the footings is the easiest method to
control the water table in areas where dwellings with
basements are built. The hazard of frost heave and the
shrinking and swelling can be overcome on sites for local
roads and streets and unheated buildings without base-
ments by providing good surface drainage and by provid-
ing a cover of more suitable material in the base. Special
design or precautions are needed if small areas of Flom
and Quam soils are on the construction site. These soils
have a shallower seasonal high water table than the
Aastad soil. Capability class I.

33B—Barnes loam, 1 to 4 percent slopes. This gently
undulating, well drained soil is on glaciated uplands.
Slopes are complex and convex and 100 to 175 feet long.
A few stones and pebbles are on the surface and in the
soil. Individual areas range from 3 to 80 acres in size.

Typically, the surface layer is loam about 11 inches
thick (fig. 6). The upper part is black, and the lower part
is dark brown and dark yellowish brown. The lower part
has many very dark brown worm casts. The subsoil is fri-
able loam about 13 inches thick. It is yellowish brown in
the upper part and light olive brown and calcareous in the
lower part. The underlying material to a depth of about
60 inches is olive brown, light olive brown, and gray, cal-
careous loam glacial till. In a few eroded spots the
brownish subsoil is exposed.

Included with this soil in mapping are small areas of
the more sloping and eroded Barnes soils and Svea, Flom,
and Quam soils. The moderately well drained Svea soils
are on foot slopes and other slightly concave areas; the
poorly drained Flom soils are in shallow drainageways;
and the very poorly drained Quam soils are in closed
depressions. Included soils make up 5 to 15 percent of the
unit.

Permeability is moderate, surface runoff is medium,
and available water capacity is high. The surface layer is
mildly alkaline or neutral. The content of organic matter
is naturally high, the content of phosphorus is very low,
and the content of potassium is medium. The seasonal
high water table is at a depth of more than 6 feet.

Most areas are cropped. If it occurs among steep and
droughty soils, this soil is commonly used for grazing. It
has good potential for cultivated crops, range, and wind-
breaks and for most engineering uses.

This soil is suited to all of the crops commonly grown in
the county. The hazard of erosion is slight. Stones are
sometimes pushed to the surface by tillage and by frost
action. Tillage is easier if the stones are removed periodi-
cally. The short and complex slopes are generally not well
suited to terracing and contour farming. Minimum tillage
practices, such as chisel plowing, help to control erosion.
Leaving crop residue on the surface and keeping the sur-
face rough reduce the risk of soil blowing on fall plowed
fields during winter and spring. An occasional green
manure or sod crop helps to maintain good structure and
tilth. Grassed waterways are needed in areas where
water collects on and crosses this soil.

This soil is well suited to the trees and shrubs needed
in windbreaks. Weeds and grasses can be controlled in
newly established windbreaks by shallow cultivation or
approved herbicides. Soil blowing and water erosion can
be controlled by maintaining a mulch of crop residue on
the surface. If the site for a windbreak is in sod, plowing
and disking during the summer or fall before planting in-
crease the moisture supply and kill unwanted vegetation.

Septic tank absorption fields are commonly used on this
soil. The moderate permeability, a limitation, can be over-
come by increasing the size of the absorption area. Local
roads are moderately susceptible to frost action. The frost
action can be easily controlled by removing surface water
along the roadbed and by using less susceptible material
in the base. If the underlying material is used as roadfill,
it is suitable in the subgrade, but stronger material that
is less susceptible to frost action is needed in the base.
This soil is a good source of topsoil. In most of the small
areas of included soils, a seasonal high water table within
a depth of 6 feet moderately or severely limits most en-
gineering uses. Capability subclass Ile; Silty range site.

33B2—Barnes loam, 3 to 6 percent slopes, eroded.
This undulating, well drained soil is on ridgetops and the
upper parts of hills and knolls. Slopes are complex and
convex and are 100 to 150 feet long. A few stones and
pebbles are on the surface and in the soil. Individual
areas range from 3 to 50 acres in size.

Typically, the surface layer is very dark brown loam
about 7 inches thick. The subsoil is friable loam about 13
inches thick. The upper part is yellowish brown and con-
tains numerous very dark brown worm casts, and the
lower part is light olive brown and calcareous. The under-
lying material to a depth of about 60 inches is olive
brown, light olive brown, and gray, calcareous loam glacial
till. In a few areas the surface layer is clay loam or sandy
clay loam. In places the subsoil is thicker and is deeper to
lime. It is exposed in spots on hillsides.

Included with this soil in mapping are some sandy,
gravelly, or stony spots. Also included are small areas of
Buse and Flom soils, which make up 5 to 20 percent of
the unit. The well drained Buse soils, which are on the
most exposed, steepest side slopes, have a thin, light
colored, calcareous surface layer. The poorly drained
Flom soils- are in shallow drainageways.
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Permeability is moderate, surface runoff is medium,
and available water capacity is high. Reaction is neutral
in the surface layer. The content of organic matter is
moderate or high, the content of phosphorus is very low,
and the content of potassium is medium. The seasonal
high water table is at a depth of more than 6 feet.

Most areas are cropped. This soil has good potential for
cultivated crops, range, and windbreaks and for most en-
gineering uses.

This soil is suited to all of the crops commonly grown in
the county. The hazard of erosion is moderate. Stones are
sometimes pushed to the surface by tillage and by frost
action. Tillage is easier if the stones are removed periodi-
cally. If the slopes are suitable, contouring is effective in
controlling erosion and in holding water on the soil
Minimum tillage practices, such as chisel plowing, also
help to control erosion, particularly in areas not suited to
contouring. Leaving crop residue on the surface and keep-
ing the surface rough reduce the risk of soil blowing on
fall-plowed fields during winter and spring. An occasional
green manure or sod crop helps to maintain good strue-
ture and tilth. Grassed waterways are needed in areas
where water collects on and crosses the soil.

This soil is suited to the trees and shrubs needed in
windbreaks. Water erosion and soil blowing can be con-
trolled by maintaining a muleh of crop residue. In places
windbreaks can be planted on the contour. Weeds and
grasses can be controlled in newly established windbreaks
by shallow cultivation or approved herbicides. If the site
for a windbreak is in sod, plowing and disking during the
summer or fall before planting increase the moisture
supply and kill unwanted vegetation.

This soil is commonly used for onsite sanitary waste
disposal and as a septic tank absorption field. The
moderate permeability, a limitation, can be overcome by
increasing the size of the absorption area. The soil
generally is suited as a site for dwellings. The floor in un-
heated buildings without basements, however, is suscepti-
ble to frost heave.

Local roads are moderately susceptible to frost action.
The frost action can be easily controlled by removing sur-
face water along the roadbed and by using less suscepti-
ble base material. If the underlying material is used as
roadfill, it is suitable in the subgrade, but stronger
material that is less susceptible to frost action is needed
in the base. Special design or precautions are needed if
the small areas of included Flom soils are on the con-
struction site because the seasonal high water table is
closer to the surface. Capability subclass ITe; Silty range
site.

36—Flom clay loam. This nearly level, poorly drained
soil is in low areas in drainageways and around depres-
sions in the glaciated uplands. Some areas are flooded
when the snow melts in the spring or after heavy rains.
Some of the drainageways are gently sloping. Individual
areas are irregular in shape and range from 3 to several
hundred acres in size.

Typically, the surface layer is clay loam about 20 inches
thick. The upper part is black, and the lower part is very
dark grayish brown and mottled. The subsoil is dark gray,
mottled, firm clay loam about 19 inches thick. The under-
lying material to a depth of about 60 inches is olive gray,
mottled, calcareous clay loam glacial till. The till is loam in
some areas. In places the glacial till in the upper part of
the profile has been sorted and redeposited by water. The
reworked material is less stony and more silty than the
underlying glacial till. In many drainageways a surface
layer more than 24 inches thick has accumulated.

Included with this soil in mapping are small areas of
Vallers, Fulda, and Quam soils, which make up 5 to 15
percent of the unit. The poorly drained, calcareous Vallers
soils are on the rims of depressions; the poorly drained
clayey Fulda soils are in the same position on the land-
scape as Flom soils; and the very poorly drained Quam
soils are in shallow, closed depressions.

Permeability is moderately slow, available water capaci-
ty is high, and surface runoff is slow. The surface layer is
neutral in most places but is slightly acid or mildly al-
kaline in some places. The content of organic matter is
high, the content of phosphorus is low, and the content of
potassium is medium or high. The seasonal high water
table is at a depth of 1 foot to 3 feet in all areas but those
where drainage tiles have been installed.

Most areas are cropped. A few are used for grazing or
wild hay. This soil has good potential for cultivated crops.
It has fair potential for windbreaks and poor potential for
most engineering uses.

Drainage generally is needed before this soil can be
farmed intensively. If drainage is provided, all of the
crops commonly grown in the county, especially corn, are
suitable. The main limitation is wetness. The soil dries out
and warms up slowly in spring. Tile is needed to provide
subsurface drainage. Unless adequately drained, the soil
sometimes must be worked when too wet, and severe
compaction and clodding of the surface layer are likely to
occur. Fall plowing permits rapid preparation of a
seedbed in spring. Large open areas are subject to soil
blowing if tilth deteriorates because an inadequate
amount of crop residue is returned to the soil. Grassed
waterways are needed in areas where water flows across
the soil (fig. 7).

Unless surface water is a problem, this soil has fair
potential for the trees and shrubs needed in windbreaks.
If adequate subsurface drainage is provided, more species
of trees and shrubs can be grown successfully. Site
preparation should be completed during the fall before
planting because in many years clods form if the soil is
worked when it is too wet early in spring. Weeds and
grasses can be controlled in newly established windbreaks
by shallow cultivation or approved herbicides.

This soil has poor potential for building site develop-
ment and most other engineering uses because it is wet.
On sites for dwellings and small buildings without base-
ments, artificial drainage and control of surface water are
needed. Foundations and footings should be designed to
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prevent the structural damage caused by frost action and
by shrinking and swelling.

Standard septic tank absorption fields are not suitable
because of the seasonal high water table and the
moderately slow permeability. In places mound-type ab-
sorption fields are suitable. If local roads are to function
properly, a cover of suitable base material is needed. In
addition, surface water can be removed by adequately
designed road ditches. Capability subeclass IIw; Subir-
rigated range site.

51—La Prairie loam. This nearly level, moderately
well drained soil is on bottom land that is subject to oceca-
sional overflow. It is on the highest parts of the bottom
land, mostly adjacent to the stream. Individual areas
range from 10 to more than 200 acres in size.

Typically, the surface layer is about 30 inches thick. It
is black loam in the upper part and very dark gray, cal-
careous loam in the lower part. The subsoil is dark gray-
ish brown and very dark gray, calcareous, friable loam
about 10 inches thick. The underlying material to a depth
of about 60 inches is very dark grayish brown, mottled,
calcareous, stratified silt loam and fine sand.

Included with this soil in mapping is a small acreage on
the high parts of bottom land that are not subject to
overflow and a few areas where beds of sand and gravel
are at a depth of more than 40 inches. Also included are
small deposits of sand and gravel in areas of Sverdrup,
Arvilla, and Sioux soils. These deposits make up 1 to 5
percent of the unit.

Permeability is moderate, available water capacity is
high, and surface runoff is slow. The surface layer is
mildly alkaline. The content of organic matter is high, the
content of phosphorus is low, and the content of potassi-
um is high. The seasonal high water table is at a depth of
3 to 6 feet.

Most areas are cropped. This soil has good potential for
cultivated crops, hay, pasture, range, and windbreaks. It
has poor potential for most engineering uses.

This soil is well suited to all of the crops commonly
grown in the county. It has few or no limitations related
to wetness or the hazard of erosion. It is subject to occa-
sional overflow, but more commonly the nearby slightly
lower lying Lamoure soils are flooded, thus making the
areas of this soil inaccessible. Grassed waterways are
needed in some areas to divert the runoff from adjoining
uplands. An occasional crop of legumes and grasses helps
to keep the surface layer loose and porous and the under-
lying layers permeable.

The potential of this soil for the trees and shrubs
needed in windbreaks is good. Few soil characteristics are
detrimental to the growth and survival of the commonly
grown trees and shrubs. Texture and drainage charac-
teristics allow deep penetration of moisture and roots and
uniform distribution of roots. Weeds and grasses can be
controlled in newly established windbreaks by shallow
cultivation or approved herbicides.

This soil has poor potential for most engineering uses
because of the occasional flooding. Before local roads are

constructed across areas of this soil, onsite investigation
is needed to determine the flood hazard and proper
design. The underlying material is suitable as roadfill in
the subgrade if road ditches provide good drainage, but
stronger material that is less susceptible to frost action is
needed in the base. This soil is a good source of topsoil.
The included La Prairie soils that are not subject to over-
flow are fairly well suited to septic tank absorption fields,
dwellings, and loeal roads. Capability subclass ITw; Over-
flow range site.

70—Svea loam, 1 to 3 percent slopes. This nearly
level, moderately well drained soil is on the lower parts of
side slopes, on the upper parts of drainageways, and in
other slightly concave, irregularly shaped areas in the
glaciated uplands. A few stones and boulders are on the
surface and in the soil. Individual areas range from 3 to
25 acres in size.

Typically, the surface layer is loam about 21 inches
thick. The upper part is black, and the lower part is very
dark gray, black, very dark grayish brown, and olive
brown and has many worm casts. The subsoil is loam
about 16 inches thick. It is dark grayish brown in the
upper part and olive brown and calcareous in the lower
part. The underlying material to a depth of about 60
inches is light olive brown, mottled, calcareous loam gla-
cial till. In some areas the surface layer and subsoil are
clay loam.

Included with this soil in mapping are small areas of
Hamerly, Darnen, and Flom soils. These soils make up 3
to 10 percent of the unit. The moderately well drained
Hamerly and Darnen soils are in convex spots and on foot
slopes. The poorly drained Flom soils are in narrow, shal-
low drainageways.

Permeability is moderate, available water capacity is
high, and surface runoff is medium to slow. The surface
layer is neutral, and the subsoil typically is mildly al-
kaline. The content of organic matter is high, the content
of phosphorus is very low, and the content of potassium is
medium or high. The seasonal high water table is at a
depth of 4 to 6 feet.

Most areas are cropped. This soil has good potential for
cultivated crops and windbreaks. It has good or fair
potential for most engineering uses.

This soil is well suited to all of the crops commonly
grown in the county. It has few limitations and can be
cropped intensively. This moderately well drained soil
does not dry out so quickly in spring as the nearby well
drained Barnes soil and cannot be worked so early. Leav-
ing crop residue on the surface of fall-plowed fields helps
to control soil blowing. An occasional green manure or sod
crop helps to maintain good structure and tilth.

This soil is well suited to the trees and shrubs needed
in windbreaks. Texture and drainage characteristics allow
deep penetration of moisture and roots and uniform dis-
tribution of roots. Weeds and grasses can be controlled in
newly established windbreaks by shallow cultivation or by
approved herbicides. If the site for a windbreak is in sod,
plowing and disking during the summer or fall before
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planting increase the moisture supply and kill unwanted
vegetation.

The seasonal high water table adversely affects many
engineering uses. It is normally controlled on sites for
dwellings with basements by installing tile around the
footings. Septic tank absorption fields work poorly during
wet periods when the water table is high. If local roads
and streets are built on this soil, a stronger base material
that can support traffic and can overcome the hazard of
frost action and shrinking and swelling is needed. This
soil is a good source of topsoil. The small areas of the in-
cluded better drained soils provide possible sites for
dwellings and septic tank absorption fields. Special design
or precautions are needed if small areas of the included
Flom soils are on the construction site. The seasonal high
water table is shallower than that in the Svea soil. Capa-
bility class I.

86—Canisteo clay loam. This nearly level, poorly
drained, caleareous soil is on the rims of depressions and
in other low, wet areas on the floor of the lowland plain
and in a few areas, in the southeastern part of the county,
is intermingled with Everly and Wilmonton soils. Lime
has accumulated in the surface layer, which is grayish
when dry (fig. 8). Slopes are plane or slightly convex.
Areas of this soil are generally intermingled with areas of
other soils. They range from 3 to several hundred acres in
size.

Typically, the surface layer is clay loam about 22 inches
thick. It is black in the upper part and black and mottled
with grayish brown in the lower part. The subsoil is gray-
ish brown, mottled, friable clay loam about 9 inches thick.
The underlying material to a depth of about 60 inches is
grayish brown and light olive gray, mottled loam glacial
till. It contains numerous crystals of gypsum. This soil is
calcareous throughout.

Included with this soil in mapping are small areas of
poorly drained soils that are leached of carbonates in the
surface layer and subsoil. Also included are small areas of
Glencoe and Seaforth soils. The poorly drained, leached
soils are in drainageways and on wet flats at a slightly
higher elevation than the Canisteo soil. The very poorly
drained Glencoe soils are in shallow depressions. The
moderately well drained Seaforth soils are on islands and
knolls within areas on the Canisteo soil or on peninsulas
that extend into those areas. Included soils make up 5 to
25 percent of the unit.

Permeability is moderate, surface runoff is slow, and
available water capacity is high. The surface layer is
mildly alkaline or moderately alkaline. The soil contains
an excessive amount of lime, and in some spots it also
contains an excessive amount of gypsum. The content of
organic matter is high, the content of phosphorus is low
or very low, and the content of potassium is medium or
high. The seasonal high water table is at a depth of 1 foot
to 3 feet in spring and during wet periods in all areas but
those that have been artificially drained.

Most areas are cropped. Some areas where more
drainage is needed are used for grazing. This soil has

good potential for cultivated crops. It has fair to poor
potential for windbreaks and poor potential for most en-
gineering uses.

This soil is suited to intensive cropping if it is
adequately drained and adequately fertilized and if all
crop residue is returned. The soil dries out and warms up
slowly in spring. Tile is needed to provide subsurface
drainage. If crop growth is poor after adequate drainage
has been provided, a liberal amount of potassium and
phosphorus is needed in fertilizers. These nutrients help
to correct the fertility imbalance caused by the high con-
tent of lime. The ground water in some areas contains
enough magnesium sulfate to cause disintegration of ordi-
nary cement tile. Clay tile or alkali-resistant tile should
be used. Fall plowing permits rapid preparation of a
seedbed in spring.

The potential of this soil for the trees and shrubs
needed in windbreaks is fair to poor. The wetness and the
high content of lime reduce the number of species that
can grow well. The excessive amount of lime interferes
with the uptake of nutrients in many woody plants.
Chlorosis, which generally is caused by a deficiency of
available iron, occurs in many trees and shrubs on soils
that have a high content of lime. This condition is best
controlled by planting trees and shrubs that can tolerate
the high content of lime. Drainage lowers the seasonal
high water table and favors deeper rooting. Site prepara-
tion should be completed in the fall before planting
because in many years working the soil when it is too wet
early in spring can cause clodding. Weeds and grasses can
be controlled in newly established windbreaks by shallow
cultivation or approved herbicides.

This soil has poor potential for building site develop-
ment and most engineering uses because it is wet.
Dwellings and small buildings are most suitable on this
soil if they are constructed without basements. Artificial
drainage and control of surface water are needed. Foun-
dations and footings should be designed to prevent the
structural damage caused by frost action.

Standard septic tank absorption fields are not suited
because of the seasonal high water table. In places
mound-type absorption fields are suitable. If local roads
are to function properly, a cover of suitable base material
is needed. Surface water can be removed by adequately
designed road ditches. Capability subclass IIw; not as-
signed to a range site.

114—Glencoe silty clay loam. This nearly level, very
poorly drained soil is in shallow depressions in the
lowland plain. It is subject to flooding. Generally, no
stones are on the surface or in the soil. Individual areas
range from 3 to 80 acres in size.

Typically, the surface layer is black silty clay loam and
clay loam about 42 inches thick. The subsoil is olive gray,
mottled, very firm clay loam about 5 inches thick. The un-
derlying material to a depth of about 60 inches is olive
gray, mottled clay loam glacial till. The soil is slightly cal-
careous below a depth of 42 inches. The surface layer is
as thin as 24 inches in places. In a few depressional areas,
a thin layer of muck is at the surface.
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Included with this soil in mapping are small areas of
Canisteo soils and Oldham silty clay loam. The poorly
drained, calcareous Canisteo soils are along the edges of
the depressions and on low knolls that are slightly higher
than the floor of the depressions. The very poorly
drained, calecareous Oldham soil is in small areas in some
of the depressions. Included soils make up 2 to 20 percent
of the unit.

Permeability is moderately slow, and available water
capacity is high. Surface runoff is ponded or very slow.
Typically, the surface layer is neutral, but in a few places
it is slightly acid or mildly alkaline. The content of or-
ganic matter is high, the content of phosphorus is medium
to low, and the content of potassium is very high. On un-
drained sites the water table is at or near the surface in
all periods but those after a prolonged drought.

Most areas are drained and are cropped. This soil has
good potential for cultivated crops and hay crops. It has
fair potential for windbreaks and poor potential for most
engineering uses. Undrained areas are marshy and have
good potential for wetland wildlife habitat.

If drained, this soil is well suited to all of the crops
commonly grown in the county. The major limitation is
wetness. Practices that reduce compaction and maintain
good tilth are needed. Tile is needed to provide subsur-
face drainage. Open ditches can drain surface water and
in places provide outlets for tile drains. Fall plowing per-
mits rapid preparation of a seedbed in spring. If fall-
plowed fields are left rough and some residue is left on
the surface, soil blowing can be controlled. If this soil is
worked when too wet, hard clods that are difficult to
break form. An occasional sod or green manure crop helps
to maintain good tilth in the surface layer.

In areas where surface water is not a problem, this soil
has fair potential for the trees and shrubs needed in
windbreaks. If adequate subsurface drainage is provided,
more kinds of trees and shrubs can be grown successfully.
Site preparation should be completed during the fall be-
fore planting because in many years working the soil
early in spring when it is too wet causes clodding. Weeds
and grasses can be controlled in newly established wind-
breaks by shallow cultivation or approved herbicides.

As a result of the wetness, the flood hazard, and the
susceptibility to frost action, this soil is poorly suited to
most engineering uses. The wetness and the flood hazard
can be overcome by open drainage ditches or drainage
tile. Onsite investigation is needed to determine the best
method for a particular area. Septic tank absorption fields
are poorly suited to this soil because of the seasonal high
water table and the moderately slow permeability. Capa-
bility subclass IIw; not assigned to a range site.

127—Sverdrup sandy loam, 0 to 2 percent slopes. This
nearly level, somewhat excessively drained soil is on hill-
tops and in gentle swales on glaciated uplands and
lowland plains and on beaches on the lake plain. In most
cropped areas the surface layer is brownish. Some organic
matter has been lost through cropping or erosion, and
some of the brownish subsoil has been mixed into the sur-

face layer. Individual areas range from 3 to 25 acres in
size.

Typically, the surface layer is black sandy loam about 9
inches thick. The subsoil is about 23 inches thick. It is
very dark grayish brown, friable sandy loam in the upper
part; dark yellowish brown, very friable sandy loam in
the next part; and dark yellowish brown, loose loamy
sand in the lower part. The underlying material to a
depth of about 60 inches is brown and pale brown,
slightly calcareous medium sand.

Included with this soil in mapping are some small areas
where the surface layer and subsoil are loamy sand and
available water capacity is very low. Also included are a
few areas where available water capacity is higher than
that in the Sverdrup soil and where the surface layer and
subsoil are loam that is less than 20 inches thick, glacial
till or silty material is at a depth of 3 to 4 feet, or thin
silty layers are in the sandy underlying material. Included
areas make up 5 to 15 percent of the unit.

Permeability is moderately rapid in the upper 2 feet
and rapid in the sandy material below. The soil takes in
water readily, but available water capacity is low. The
surface layer is neutral or slightly acid. The content of or-
ganic matter is moderate, the content of phosphorus is
very low, and the content of potassium is medium. The
seasonal high water table is at a depth of more than 6

-feet.

Most areas are cropped or are used for grazing. This
soil has fair to poor potential for cultivated crops and fair
potential for hay crops, range, and windbreaks. It has
good potential for all engineering uses but those affected
by seepage or the caving of cutbanks.

Corn, soybeans, small grain, and alfalfa grow fairly well
in years of adequate rainfall. Because of the low available
water capacity, drought is the major hazard. Soil blowing
is also a hazard, particularly after fall plowing. Leaving
stubble and stalks on the surface during winter helps to
trap snow and conserves moisture. Minimum tillage prac-
tices, such as chisel plowing, also reduce the risk of soil
blowing and moisture loss. A single-row shelterbelt
reduces the risk of soil blowing and the loss of moisture
through evaporation and transpiration. Wind strip-
cropping, or growing close-growing crops and intertilled
crops in alternate narrow bands, also reduces the loss of
soil and moisture.

This soil is not well suited to many tree and shrub spe-
cies. The mortality rate in windbreaks is likely to be
severe if drought occurs while the trees and shrubs are
becoming established. It can be partly overcome by spe-
cial care during site preparation and planting and by
weed control. Trees planted on this soil generally grow
slowly and are commonly stunted. They also tend to have
a shorter life than the same species on soils that are un-
derlain by finer textured material. Field windbreaks are
effective in controlling soil blowing, but care is needed to
keep young trees or shrubs from being damaged by wind-
blown particles of soil. A cover of grass or of crop residue
from corn or small grain reduces the risk of soil blowing.
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This soil is generally a good source of topsoil, sand, and
roadfill. It is suitable for building site development and
local roads and streets. Septic tank absorption fields work
well on this soil, but contamination of underground water
is a hazard because of seepage and rapid permeability.
Also, cutbanks in shallow excavations can cave. Providing
retaining walls or enlarging the excavation can overcome
this hazard. Capability subclass IIIs; Sandy range site.

127B—Sverdrup sandy loam, 2 to 6 percent slopes.
This somewhat excessively drained soil is on sandy
ridges, in pockets, and on side slopes. It is undulating in
the glaciated uplands and on the lowland plain and gently
sloping on stream terraces. Most cropped areas have a
brownish cast as a result of the loss of organic matter
through cropping and erosion and through mixing of the
brownish subsoil into the surface layer. Individual areas
are irregular in shape and range from 3 to 40 acres in
size.

Typically, the surface layer is black sandy loam about 9
inches thick. The subsoil is about 23 inches thick. The
upper part is very dark grayish brown, friable sandy
loam; the next part is dark yellowish brown, very friable
sandy loam; and the lower part is dark yellowish brown,
loose loamy sand. The underlying material to a depth of
about 60 inches is brown and pale brown, slightly calcare-
ous medium sand.

Included with this soil in mapping are a few areas
where the sandy material is only a few feet thick over
glacial till or silty material and a few other areas where
thin layers of silty material are in the underlying materi-
al. Available water capacity is slightly higher in these
areas than in the Sverdrup soil. Also included are a few
small areas where the surface layer and subsoil are loamy
sand and available water capacity is lower than that in
the Sverdrup soil. Included areas make up 5 to 20 percent
of the unit.

Permeability is moderately rapid, and surface runoff is
slow. Available water capacity is low because the soil is
underlain by sand or loamy sand at a depth of 1 foot to 2
feet. The surface layer is neutral or slightly acid. The con-
tent of organic matter is moderate, that of phosphorus is
very low, and that of potassium is medium. The seasonal
high water table is at a depth of more than 6 feet.

Most areas are cropped or used for grazing. This soil
has fair to poor potential for cultivated crops, range, hay
crops, and windbreaks. It has good potential for all en-
gineering uses but those affected by seepage and the cav-
ing of cutbanks.

Corn, small grain, and alfalfa are fairly well suited to
this soil, especially in years when the rainfall is both
adequate and timely. The hazard of drought is moderately
severe. The soil is easy to work, but it is subject to soil
blowing unless it is protected. Minimum tillage and the
return of all crop residue to the soil help to control ero-
sion and conserve moisture in areas where slopes are too
irregular for contouring. Spring plowing helps to control
erosion and soil blowing, especially soil blowing. Leaving
stubble on the surface during winter helps to trap snow

and conserves moisture. A single-row shelterbelt helps to
control erosion and conserve moisture.

This soil is not well suited to many tree and shrub spe-
cies. The mortality rate in windbreaks is likely to be
severe if drought occurs while the trees and shrubs are
becoming established. It can be partly overcome by spe-
cial care during site preparation and when the trees and
shrubs are planted and by weed control. Trees planted on
this soil generally grow slowly and are commonly stunted.
Also, they tend to have a shorter life than the same spe-
cies on soils that are underlain by finer textured material.
Field windbreaks are effective in controllng soil blowing,
but care is needed to keep young trees and shrubs from
being damaged by windblown particles of soil. A cover of
grass or of crop residue from corn or small grain reduces
the risk of soil blowing.

This soil is suitable for building site development and
local roads and streets. It is generally a good source of
topsoil, sand, and roadfill. Septic tank absorption fields
work well, but contamination of underground water is a
hazard because of seepage and rapid permeability. Also,
cutbanks in shallow excavations can cave. Building retain-
ing walls or enlarging the excavation can overcome this
hazard. Capability subclass I1Is; Sandy range site.

149B—Everly clay loam, 2 to 4 percent slopes. This
gently undulating, well drained soil is on slightly elevated,
convex rises and on gentle side slopes that enclose
drainageways on the glaciated landscape. A few stones
and boulders are on the surface and in the soil. Slopes are
complex, slightly convex, and 125 to 200 feet long. Most
areas range from 3 to 100 acres in size.

Typically, the surface layer is very dark gray clay loam
about 10 inches thick. The subsoil is friable to firm clay
loam about 16 inches thick. The upper part is brown and
has many very dark gray worm casts, and the lower part
is dark yellowish brown. The underlying material to a
depth of about 60 inches is yellowish brown, calcareous
loam glacial till mottled with gray. Some small areas are
more sloping and are eroded.

Included with this seil in mapping are small areas of
poorly drained Letri soils and moderately well drained
Wilmonton soils. These soils make up 5 to 15 percent of
the unit. The Letri soils occupy drainageways, and the
Wilmonton soils are in swales and the saddle of side
slopes. Also included, next to the flood plain of the Cot-
tonwood River, are small areas of the sandy Sverdrup
soils and Arvilla, Sioux, and Fordville soils, which are un-
derlain by gravelly material. These soils make up 2 to 10
percent of the unit.

Permeability is moderate in the surface layer and sub-
soil and moderately slow in the underlying material
Available water capacity is high. Surface runoff is medi-
um. Reaction is neutral in the surface layer. The content
of organic matter is high, the content of phosphorus is
very low, and the content of potassium is medium or high.
The seasonal high water table generally is at a depth of
more than 6 feet.
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Most areas are cropped. This soil has good potential for
cultivated crops, hay, pasture, and windbreaks. It has fair
potential for most engineering uses.

This soil is suited to all of the crops commonly grown in
the county. The hazard of erosion is slight. Stones are
sometimes pushed to the surface by tillage and by frost
action. Tillage is easier if the stones are removed periodi-
cally. Most areas are not well suited to terracing and con-
tour farming. In areas where erosion is a problem,
mimimum tillage practices, such as chisel plowing, help to
control erosion. Leaving crop residue on the surface and
keeping the surface rough reduce the risk of soil blowing
on fall-plowed fields during winter and spring. An occa-
sional green manure or sod crop helps to maintain good
structure and tilth. Grassed waterways are needed in
areas where water collects on and crosses this soil.

This soil is well suited to the trees and shrubs needed
in windbreaks. Weeds and grasses can be controlled in
newly established windbreaks by shallow cultivation or by
approved herbicides. If the site for a windbreak is in sod,
plowing and disking during summer or fall before plant-
ing increase the moisture supply and kill unwanted
vegetation.

This soil is suitable for septie tank absorption fields and
for sanitary landfills. The moderately slow permeability, a
limitation in septic tank absorption fields, can be over-
come by increasing the size of the absorption area. Good
drainage and a cover of suitable material are needed to
prevent the structural damage to foundations, footings,
and floors of dwellings that is caused by settlement and
shrinking and swelling.

If used as roadfill, this soil is suitable as subgrade
material, but stronger material that is less susceptible to
frost action is needed in the base. This soil is only
moderately suitable as a site for local roads and streets
because the susceptibility to frost action and the shrink-
swell potential are moderate. In most of the small areas
of contrasting soils that are included in this unit, the
seasonal high water table is within a depth of 6 feet.
These areas have moderate or severe limitations for most
engineering uses, depending on depth to the water table.
Capability subclass ITe; not assigned to a range site.

149B2—Everly clay loam, 3 to 6 percent slopes,
eroded. This undulating, well drained soil is at the higher
elevations on the glacial landscape. A few stones and
boulders are on the surface and in the soil. Slopes are
complex, convex, and 100 to 200 feet long. The surface
has a grayish cast because erosion has occurred and the
subsoil has been mixed with the surface layer or is ex-
posed in spots. Most areas range from 3 to 80 acres in
size.

Typically, the surface layer is very dark gray clay loam
about 8 inches thick. The subsoil is friable to firm clay
loam about 14 inches thick. The upper part is brown and
has many very dark gray worm casts, and the lower part
is dark yellowish brown. The underlying material to a
depth of about 60 inches is yellowish brown, calcareous
loam glacial till mottled with gray.

Included with this soil in mapping are small areas of
Storden and Wilmonton soils. These soils make up 2 to 7
percent of the unit. The well drained, calcareous Storden
soils are on the steepest, most exposed convex parts of
hillsides. The moderately well drained Wilmonton soils
are in swales and saddles between areas of Everly soils.
In small areas adjacent to the flood plain of the Cotton-
wood River, pockets of sand and gravel are evident. In-
cluded in mapping in these small areas are Sverdrup soils,
which are underlain by sandy material, and Arvilla, Ford-
ville, and Sioux soils, which are underlain by gravelly
material. These soils make up 5 to 10 percent of the unit.

Permeability is moderate in the surface layer and sub-
soil and moderately slow in the underlying material
Available water capacity is high. Surface runoff is medi-
um. Reaction is neutral in the surface layer. The content
of organic matter is moderate to high, the content of
phosphorus is very low, and the content of potassium is
medium or high. The seasonal high water table is at a
depth of more than 6 feet.

Most areas are cropped. This soil has good potential for
cultivated crops, hay, pasture, and windbreaks. It has fair
potential for most engineering uses.

This soil is suited to all of the crops commonly grown in
the county. The hazard of erosion is moderate. Stones are
sometimes pushed to the surface by tillage and by frost
action. Tillage is easier if the stones are removed periodi-
cally. If the slopes are suitable, contouring is effective in
controlling erosion and holding water on the soil
Minimum tillage practices, such as chisel plowing, also
help to control erosion, particularly in areas not suitable
for contouring. Leaving crop residue on the surface and
keeping the rough surface reduce the risk of soil blowing
on fall-plowed fields during winter and spring. An occa-
sional green manure or sod crop helps to maintain good
structure and tilth. Grassed waterways are needed in
areas where water collects on and crosses this soil.

This soil is suited to the trees and shrubs needed in
windbreaks. Water erosion and soil blowing can be con-
trolled by maintaining a mulch of crop residue on the sur-
face. In places windbreaks can be planted on the contour.
Weeds and grasses can be controlled in newly established
windbreaks by shallow cultivation or approved herbe-
cides. If the site for a windbreak is in sod, plowing and
disking during the summer or fall before planting in-
crease the moisture supply and kill unwanted vegetation.

The soil has moderate suitability for septic tank absorp-
tion fields, building sites, and local roads. The moderately
slow permeability, a limitation in septic tank absorption
fields, can be overcome by increasing the size of the ab-
sorption area. If buildings or roads are constructed on
this soil, surface drainage around the buildings and along
the roadways is needed. Also, a cover of more suitable
base material is needed for roads. Capability subelass Ile;
not assigned to a range site.

149C2—Everly clay loam, 6 to 12 percent slopes,
eroded. This sloping, well drained soil is on the sides of
drainageways around shallow upland depressions. A few
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stones and boulders are on the surface and in the soil. On
the crests of some slopes near streams, small pockets of
sand and gravel are exposed. Shallow drainageways dis-
sect the slopes at irregular intervals. Slopes are simple,
convex, and 150 to 200 feet long. Individual areas are
mostly long and narrow and range from 3 to 20 acres in
size.

Typically, the surface layer is very dark gray clay loam
about 7 inches thick. The subsoil is friable to firm clay
loam about 14 inches thick. It is brown in the upper part
and dark yellowish brown in the lower part. The underly-
ing material to a depth of about 60 inches is yellowish
brown, calcareous loam glacial till mottled with gray. In
pastures and other uncultivated areas, the soil is not
eroded and has a thicker surface layer.

Included with this soil in mapping are narrow areas of
Darnen soils and spots of Storden soils. These soils make
up 5 to 15 percent of the unit. The Darnen soils are in
shallow drainageways and at the foot of hillsides. The
Storden soils are on the steepest, most exposed parts of
side slopes.

Permeability is moderate in the surface layer and sub-
soil and moderately slow in the underlying material.
Available water capacity is high. Surface runoff is rapid.
Reaction is neutral in the surface layer. The content of
organic matter is moderate, the content of phosphorus is
very low, and the content of potassium is medium or high.
The seasonal high water table is at a depth of more than
6 feet.

Most areas are cropped. This soil has fair potential for
cultivated crops, good potential for hay and pasture crops
and windbreaks, and fair potential for most engineering
uses.

If erosion is controlled and fertility is maintained, this
soil is well suited to the crops commonly grown in the
county. The hazard of further erosion is moderate to
severe. In areas where slopes are too irregular for terrac-
ing and contouring, a high level of management and a
rotation that includes a meadow crop, which helps to con-
trol runoff and erosion, are needed. A high level of
management includes spring plowing, heavy applications
of manure, the return of all crop residue to the soil, and
disking instead of plowing for the small grain crop that
follows corn in the rotation. Grassed waterways are
needed in areas where water collects.

This soil is suited to the trees and shrubs needed in
windbreaks. Erosion can be controlled by planting on the
contour or by maintaining a mulch of crop residue. Weeds
and grasses can be controlled in newly established wind-
breaks by shallow cultivation or approved herbicides. If
the site for a windbreak is in sod, plowing and disking
during the summer or fall before planting increase the
moisture supply and kill unwanted vegetation.

The hazard of erosion is a concern for most engineering
uses. It can be controlled on the shoulders and sides of
roads by seeding, mulching, and sodding. If dwellings are
built on the less sloping foot slopes or ridgetops, it is easi-
er to control. The hazard of frost heave can be partly

overcome on roads by providing good surface drainage
and by using material that is less subject to frost heave
in the base. Properly installing septic tank absorption
fields is difficult because of the slope. Capability subclass
IITe; not assigned to a range site.

168B—Forman clay loam, 2 to 4 percent slopes. This
gently undulating, well drained soil is on the convex parts
of the Coteau slope. It also is on slight knolls in nearly
level areas and along some drainageways. A few stones
and boulders are on the surface and in the soil. Slopes are
complex, slightly convex, and 125 to 200 feet long. Most
areas are slightly long and range from 3 to 175 acres in
size.

Typically, the surface layer is clay loam about 11 inches
thick. It is black and very dark gray in the upper part
and very dark gray and dark brown in the lower part.
The subsoil is about 14 inches thick. It is dark brown,
firm clay loam in the upper part and light olive brown,
calcareous, friable clay loam in the lower part. The under-
lying material to a depth of about 60 inches is grayish
brown, calcareous clay loam glacial till.

Included with this soil in mapping are small areas of
more sloping and eroded Forman soils and Flom and
Aastad soils. These soils make up 5 to 15 percent of the
unit. The poorly drained Flom soils are in narrow, shallow
drainageways, and the moderately well drained Aastad
soils are in slightly concave areas. Also included, next to
the lake plain, are small areas of Poinsett soils, which are
silty; Sverdrup soils, which are underlain by sandy
material, and Arvilla soils, which are shallow over
gravelly material. These soils make up 2 to 10 percent of
the unit.

Permeability is moderate in the surface layer and sub-
soil and moderately slow in the underlying material.
Available water capacity is high, and surface runoff is
medium. The surface layer typically is neutral but is
slightly acid in a few places. The content of organic
matter is high, the content of phosphorus is low, and the
content of potassium is medium or high. The seasonal
high water table is generally at a depth of 6 feet or more.

Most areas are cropped. This soil has good potential for
cultivated crops, hay, range, and windbreaks. It has fair
potential for most engineering uses.

This soil is suited to all of the crops commonly grown in
the county. The hazard of erosion is slight. Stones are
sometimes pushed to the surface by tillage and by frost
action. Tillage is easier if the stones are removed periodi-
cally. Most areas are generally not well suited to terrac-
ing and contour farming. In areas where erosion is a
problem, minimum tillage practices, such as chisel plow-
ing, help to control erosion. Leaving crop residue on the
surface and keeping the surface rough reduce the risk of
soil blowing on fall-plowed fields during winter and
spring. An occasional green manure or sod crop helps to
maintain good structure and tilth. Grassed waterways are
needed wherever water collects on and crosses this soil.

This soil is well suited to the trees and shrubs needed
in windbreaks. Weeds and grasses can be controlled in
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newly established windbreaks by shallow cultivation or
approved herbicides. If the site for a windbreak is in sod,
plowing and disking during the summer or fall before
planting increase the moisture supply and kill unwanted
vegetation.

This soil is moderately suitable as a site for buildings
and local roads and streets. By increasing the size of the
absorption areas, the limitation of moderately slow
permeability can be overcome in septic tank absorption
fields. If the soil is used as a site for dwellings without
basements, soil material that is less susceptible to shrink-
ing and swelling is needed below the floor. If buildings
and roads are constructed on this soil, good drainage,
proper design, and a cover of suitable material can over-
come the moderate frost action, the low strength, and the
shrink-swell potential. Special design or precautions are
needed if small areas of the included Flom soils occur on
the construction site. These soils have a more shallow
seasonal high water table than the Forman soil. Capabili-
ty subclass Ile; Silty range site.

168B2—Forman clay loam, 3 to 6 percent slopes,
eroded. This undulating, well drained soil is on the convex
parts of the Coteau slope. It is also along drainageways
and around closed depressions. A few stones and boulders
are on the surface. The brownish subsoil is exposed in
spots. Slopes are mostly complex, convex, and 100 to 200
feet long. Most areas are slightly long and range from 3
to 200 acres in size.

Typieally, the surface layer is very dark gray clay loam
about 7 inches thick. The subsoil is about 14 inches thick.
It is dark brown, firm clay loam in the upper part and
light olive brown, calcareous, friable clay loam in the
lower part. The underlying material to a depth of about
60 inches is grayish brown, calcareous clay loam glacial
till. The till is loam in places.

Included with this soil in mapping are areas of the
poorly drained Flom soils in narrow drainageways and
small, slightly concave areas of the moderately well
drained Aastad soils. These soils make up 2 to 6 percent
of the unit. Also included, next to the lake plain, are small
areas of Poinsett soils, which are silty; Sverdrup soils,
which are underlain by sandy material; and Arvilla soils,
which are shallow to gravelly material. These soils make
up 2 to 5 percent of the mapped areas next to the lake
plain.

Permeability is moderate in the surface layer and sub-
soil and moderately slow in underlying material. Available
water capacity is high, and surface runoff is medium.
Reaction is neutral in the surface layer. The content of
organic matter is moderate or high, the content of
phosphorus is low, and the content of potassium is medi-
um or high. The seasonal high water table is at a depth of
more than 6 feet.

Most areas are cropped. This soil has good potential for
cultivated crops, hay, range, and windbreaks. It has fair
potential for most engineering uses.

This soil is suited to all of the crops commonly grown in
the county. The hazard of erosion is moderate. Stones are

sometimes pushed to the surface by tillage and by frost
action. Tillage is easier if the stones are removed periodi-
cally. If the slopes are suitable, contouring is effective in
controlling erosion and in holding water on the soil
Minimum tillage practices, such as chisel plowing, also
help to control erosion, particularly in areas that are not
suited to contouring. Leaving crop residue on the surface
and keeping the surface rough reduce the risk of soil
blowing on fall-plowed fields during winter and spring.
An occasional green manure or sod crop helps to maintain
good structure and tilth. Grassed waterways are needed
in areas where water collects on and crosses this soil.

This soil is suited to the trees and shrubs needed in
windbreaks. Erosion can be controlled by maintaining a
mulch of crop residue on the surface. In places wind-
breaks can be planted on the contour. Weeds and grasses
can be controlled in newly established windbreaks by
shallow cultivation or approved herbicides. If the site for
a windbreak is in sod, plowing and disking during the
summer or fall before planting increase the moisture
supply and kill unwanted vegetation.

This soil is moderately suitable as a site for septic tank
absorption fields, buildings, and local roads. The
moderately slow permeability, a limitation in septic tank
absorption fields, can be overcome by increasing the size
of the absorption area. If the soil is used as a site for
dwellings without basements, soil material that is less
susceptible to shrinking and swelling is needed below the
floor. If roads are constructed on this soil, surface
drainage along the roadway and a cover of more suitable
base material can help to overcome the moderate frost ac-
tion, the low strength, and the shrink-swell potential. Spe-
cial design or precautions are needed if small areas of the
included Flom soils are on the construction site. These
soils have a more shallow seasonal high water table than
the Forman soil. Capability subclass 1le; Silty range site.

184—Hamerly loam, 1 to 3 percent slopes. This nearly
level, somewhat poorly drained and moderately well
drained, calcareous soil is on the low, complex knolls or
islands among wet soils and on the low peninsulas in the
glaciated uplands. Slopes are convex and complex and are
less than 100 feet long. Individual areas range from 3 to
10 acres.

Typically, the surface layer is loam about 17 inches
thick. It is black in the upper part and very dark gray
and dark grayish brown in the lower part. The subsoil is
dark grayish brown, mottled, friable loam about 9 inches
thick. The underlying material to a depth of about 60
inches is light olive brown and gray, mottled loam glacial
till. Layers of light clay loam, sandy clay loam, and heavy
sandy loam are in some areas. The soil is dominantly cal-
careous throughout, but in places the surface layer has
been mostly leached of free lime. Pockets of gypsum are
in the subsoil and underlying material in many areas.

Included with this soil in mapping are small areas of
the poorly drained Vallers soils at a slightly lower eleva-
tion and small spots of Quam soils in depressions. These
soils make up 2 to 10 percent of the unit.
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Permeability is moderate in the surface layer and sub-
soil and moderately slow or moderate in the underlying
material. Available water capacity is high, and surface ru-
noff is medium to slow. The surface layer is mildly al-
kaline or moderately alkaline because the content of lime
is high. The content of organic matter is high, the content
of phosphorus is low, and the content of potassium is
medium. The seasonal high water table is at a depth of 3
to 5 feet.

Except for small tracts that lie within the larger un-
drained areas of wet soils, most areas are cropped. This
soil has good potential for cultivated crops and hay. It has
fair potential for windbreaks and fair to poor potential
for most engineering uses.

If adequately drained, this soil is suited to all of the
crops commonly grown in the county. In places the high
content of lime causes a fertility imbalance, which can be
corrected by a liberal amount of potassium and
phosphorus in fertilizers. The hazard of soil blowing is
slight. Drainage is not needed on this soil, but drainage of
the adjoining soils makes this soil easier to manage. Leav-
ing crop residue on the surface reduces the risk of soil
blowing on fall-plowed fields during winter and spring.

The potential of this soil for the trees and shrubs
needed in windbreaks is fair. The high content of lime ad-
versely affects the uptake of plant nutrients. Chlorosis,
which results from a lack of iron, occurs in the plants
growing on this soil. This condition is best controlled by
planting trees and shrubs that are tolerant of a high con-
tent of lime. Soil blowing can be controlled on bare knobs
by maintaining a mulch of crop residue. Weeds and
grasses can be controlled in newly established windbreaks
by shallow cultivation or approved herbicides.

The use of this soil as a septic tank absorption field is
restricted by the seasonal high water table in some areas.
It is also restricted by the moderate or moderately slow
permeability, but this limitation can be overcome by in-
creasing the size of the absorption area. Unheated
buildings without basements and local roads and streets
are adversely affected by frost action and shrinking and
swelling unless good drainage is provided and the soil is
covered with suitable base material. Placing drainage tile
along the outside of the footings is a suitable method of
controlling the water table on sites where dwellings have
basements. Capability subclass IIs.

210—Fulda silty clay. This nearly level, poorly drained
soil is on wet flats and in drainageways at the lowest
elevation of ice-walled lake plains. In some areas it is
flooded during snowmelt in spring or after heavy rains.
Individual areas range from 3 to 20 acres in size.

Typically, the surface layer is black silty elay about 17
inches thick. The subsoil is mottled, firm silty clay about
11 inches thick. It is very dark gray to very dark grayish
brown in the upper part and grayish brown and slightly
calcareous in the lower part. The underlying material to a
depth of about 60 inches is gray, mottled, calcareous, lake-
deposited sediments of silty clay. In some small areas the
surface layer is calcareous. In drainageways and near the

base of slopes, it is more than 24 inches thick. In places
gypsum crystals are in the parent material.

Included with this soil in mapping are small clayey
depressions that are very poorly drained and small
islands of moderately well drained Sinai soils. These in-
cluded areas make up 2 to 8 percent of the unit.

Permeability is slow, available water capacity is high,
and surface runoff is slow. The surface layer is neutral in
most places, but in some spots it is mildly alkaline. The
content of organic matter is high, the content of
phosphorus is low, and the content of potassium is medi-
um to high. The shrink-swell potential is high. The
seasonal high water table is at a depth of 1 foot to 3 feet
unless the soil has been artificially drained.

Most areas are cropped. A few areas where more
drainage is needed are used for grazing. This soil has
good to fair potential for cultivated crops. It has fair
potential for windbreaks and poor potential for most en-
gineering uses.

This soil is well suited to corn, soybeans, small grain,
and legume-grass hay if adequate drainage is provided.
Because of the wetness and the clayey texture, careful
management is needed to maintain good tilth. Tile is
needed to provide subsurface drainage. Alfalfa, sweet
clover, and other deep-rooted legumes open channels in
the clayey subsoil and help to maintain adequate
drainage. The soil dries out and warms up slowly in
spring. Fall plowing permits rapid preparation of a
seedbed in spring. Hard clods are likely to form if the soil
is plowed or worked when wet. A rough plowed surface
and some crop residue on the surface reduce the risk of
soil blowing.

Unless surface water is a problem, this soil has fair
potential for the trees and shrubs needed in windbreaks.
It is too clayey for optimum growth. If adequate subsur-
face drainage is provided, more kinds of trees and shrubs
can be grown successfully. Site preparation should be
completed the fall before planting because clods form in
many years if the soil is worked early in spring when it is
too wet. Weeds and grasses can be controlled in newly
established windbreaks by shallow -cultivation or ap-
proved herbicides.

This soil has poor potential for building site develop-
ment. Artificial drainage and control of surface water are
needed. Dwellings and small buildings should be con-
structed without basements, and foundations and footings
should be designed to prevent the structural damage
caused by frost action and by shrinking and swelling. Sep-
tic tank absorption fields are poorly suited because of
wetness and slow permeability. A cover of suitable
material is needed if local roads are to function properly.
Capability subclass IIw.

212—Sinai silty clay, 1 to 3 percent slopes. This
nearly level, moderately well drained soil is on flat hill-
tops that were formerly parts of ice-walled lake plains.
Slopes are simple and are several hundred feet long. In-
dividual areas range from 3 to 60 acres in size.
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Typically, the surface layer is black and very dark
grayish brown silty clay about 17 inches thick. The subsoil
is firm silty clay about 16 inches thick. The upper part is
very dark grayish brown and brown, and the lower part
is dark grayish brown and mottled. The subsoil has a few
tongues of material from the surface layer. The underly-
ing material to a depth of about 60 inches is light olive
brown and light olive gray, mottled, lake-deposited sedi-
ments of silty clay loam. In a few places the surface layer
is calcareous.

Included with this soil in mapping are a few areas
where glacial till is within a depth of 40 inches. Also in-
cluded are small areas of Fulda and Poinsett soils, which
make up 2 to 15 percent of the unit. The poorly drained
Fulda soils are in the lower, more concave areas. The well
drained Poinsett soils are in areas where the lake-
deposited sediments are more silty and less clayey.

Permeability is slow, and surface runoff is slow to
medium. Available water capacity is high. The surface
layer is slightly acid or neutral. The content of organic
matter is high, the content of phosphorus is low, and the
content of potassium is medium or high. The shrink-swell
potential is high. The seasonal high water table is typi-
cally at a depth of more than 6 feet but is at a depth of 3
to 6 feet for short periods.

Most areas are cropped. This soil has good potential for
cultivated crops, hay crops, range, and windbreaks. It has
poor potential for most engineering uses.

This soil is well suited to corn, soybeans, small grain,
flax, and legume-grass hay. It is clayey and somewhat dif-
ficult to work. The hazard of erosion is slight to
moderate. Wind is likely to blow the fine particles in the
surface layer if the soil is bare. If the soil is plowed when
too wet, a dense, compact tillage pan develops below the
plow layer and hard clods that are difficult to break form.
Alfalfa, sweet clover, and other deep-rooted legumes open
channels in the clayey subsoil and help to maintain
adequate drainage. If the soil is plowed in the fall, a
rough surface and some crop residue on the surface
reduce the risk of soil blowing. Grassed waterways help
to control water that flows across this soil.

This soil is suited to the trees and shrubs needed in
windbreaks. The hazard of seedling mortality is moderate
during the first year because the texture is clayey. It can
be partly overcome by not planting the seedlings when
the soil is too wet. Weeds and grasses can be controlled in
newly established windbreaks by shallow cultivation or
approved herbicides.

The potential for most engineering uses is poor because
permeability in this clayey soil is slow and the shrink-
swell potential is high. If buildings are constructed on this
soil, foundations and footings should be designed to
prevent the structure damage caused by shrinking and
swelling. Providing surface drainage around the buildings
and placing tile along the outside of the footings of base-
ments help to keep the soil from becoming saturated.
Road ditches that provide good surface drainage and
suitable base material are needed for local roads. This

clayey soil is hard to work when too wet or too dry. Sep-
tic tank absorption fields work poorly because of the slow
permeability. Special design or precautions are needed if
small areas of the included Fulda soils occur on the con-
struction site. These soils have a more shallow seasonal
high water table than the Sinai soil. Capability subclass
IIs; Clayey range site. )

219—Rolfe loam. This nearly level, poorly drained soil
is in very shallow, closed depressions. It is subject to
flooding. In many cultivated areas the surface layer is
very dark gray because it has been mixed with some of
the grayish subsurface layer. Individual areas are small,
mostly only a few acres in size.

Typically, the surface layer is black loam about 8 inches
thick. The subsurface layer is dark gray and very dark
gray, mottled loam about 12 inches thick. The subsoil is
about 31 inches thick. The upper 6 inches is very dark
gray, firm clay; the next 6 inches is dark grayish brown,
mottled, firm clay; and the lower 19 inches is olive gray,
mottled, firm or friable clay loam. The underlying materi-
al to a depth of about 60 inches is olive, mottled, calcare-
ous loam that has thin layers of sand and gravel. In some
areas the grayish subsurface layer does not occur, and in
small areas in some depressions Glencoe soils have
formed.

Permeability is slow, and available water capacity is
high. Surface runoff is very slow or ponded. The surface
layer and subsoil typically are slightly acid or medium
acid. This is the most acid soil in the county. The content
of organic matter is high, and the content of phosphorus
and potassium is very high. The availability of phosphorus
is low. In undrained areas the seasonal high water table is
at a depth of 0 to 3 feet in spring and during wet periods.

Most areas are cropped. Undrained areas mostly have
marsh vegetation; some are grazed. This soil has good
potential for cultivated crops, hay, and pasture and fair
potential for windbreaks. It has poor potential for most
engineering uses.

If adequately drained and fertilized, this soil is well
suited to all of the crops commonly grown in the county.
The major limitation is wetness. Management that
reduces compaction and maintains good tilth is needed.
Tile is needed to provide subsurface drainage, but the
slowly permeable subsoil reduces the effectiveness of tile.
Open ditches drain away surface water and in places pro-
vide outlets for tile drains. Fall plowing permits rapid
preparation of a seedbed in spring. If fall-plowed fields
are left rough and some residue is left on the surface, soil
blowing can be controlled. If this soil is worked when too
wet, hard clods that are difficult to break can form. An
occasional sod or green manure crop helps to maintain
good tilth in the surface layer.

Unless surface water is a problem, this soil has fair
potential for the trees and shrubs needed in windbreaks.
The clayey subsoil restricts roots. If adequate subsurface
drainage is provided, more species of trees and shrubs
can be grown successfully. Site preparation should be
completed the fall before planting because in many years
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clods form if the soil is worked early in spring when it is
too wet. Weeds and grasses can be controlled in newly
established windbreaks by shallow cultivation or ap-
proved herbicides.

This soil is poorly suited to most engineering uses.
Dwellings without basements can be built if suitable fill
material is hauled in to raise the site several feet above
the floor of the depression. Control of surface water is
needed. Septic tank absorption fields are poorly suited
because of the seasonal high water table, the flooding,
and the slow permeability. If the soil is used as a site for
local roads, adequately designed road ditches that remove
surface water are needed. Also, suitable base material
should be hauled in. Capability subeclass IITw; not as-
signed to a range site.

236—Vallers clay loam. This nearly level, poorly
drained, calcareous soil is on the edges of depressions, in
wet drainageways, and on flats in the glaciated uplands.
Some areas are flooded during snowmelt in spring or
after heavy rains. The surface layer in most plowed fields
has a light colored crust when it dries. Slopes are plane or
slightly convex. Individual areas are irregular in shape
and range from 3 to 120 acres in size.

Typically, the surface layer is black, very dark gray,
and dark grayish brown clay loam about 15 inches thick.
The subsoil is dark grayish brown, mottled, friable clay
loam about 10 inches thick. The underlying material to a
depth of about 60 inches is grayish brown and light
brownish gray, mottled loam. Fragments of snail shells
are in the soil in places. In some areas the surface layer
and subsoil have been sorted and redeposited by water.
The reworked material is less stony and more silty than
the underlying material. The soil is generally calcareous
throughout, but in some areas it contains less lime than
the typical Vallers soil.

Included with this soil in mapping are small areas of
Hamerly, Flom, and Quam soils. These soils make up 3 to
15 percent of the unit. The moderately well drained, cal-
careous Hamerly soils are on islands and low knolls. The
poorly drained, noncalcareous Flom soils are in
drainageways and other areas that dominantly are
slightly higher in elevation than the Vallers soil. The very
poorly drained Quam soils are in depressions.

Permeability is moderately slow, and available water
capacity is high. The surface layer is mildly alkaline or
moderately alkaline because the content of lime is high.
The content of organic matter is high, the content of
phosphorus is very low, and the content of potassium is
medium or high. The water table is at a depth of 1 foot to
3 feet in spring or during extended wet periods unless
the soil has been artificially drained.

Most areas are cropped. Some areas where more
drainage is needed are used for grazing. This soil has
good potential for cultivated crops, fair to poor potential
for windbreaks, and poor potential for most engineering
uses.

This soil is suitable for intensive use if it is adequately
drained and fertilized and if crop residue is returned. The

soil dries out and warms up slowly in the spring. Tile is
needed to provide subsurface drainage. If crop growth is
poor after adequate drainage has been provided, a liberal
amount of potassium and phosphorus is needed in fertil-
izers. These nutrients help to correct the fertility im-
balance caused by the high content of lime. The ground
water in places contains enough magnesium sulfate to
cause disintegration of ordinary cement tile. Clay tile or
alkali-resistant cement tile should be used. Fall plowing
permits rapid preparation of a seedbed in spring.

The potential of this soil for the trees and shrubs
needed in windbreaks is fair to poor. The wetness and the
high content of lime reduce the number of species that
can grow well. The excessive lime interferes with the up-
take of nutrients in many woody plants. Chlorosis, which
generally is caused by a deficiency of available iron, oc-
curs in many trees and shrubs on soils that have a high
content of lime. This condition is best controlled by plant-
ing trees and shrubs that can tolerate the content of lime.
Drainage lowers the seasonal high water table and favors
deeper rooting. Site preparation should be completed the
fall before planting because in many years clods form if
the soil is worked early in spring when it is too wet.
Weeds and grasses can be controlled in newly established
windbreaks by shallow cultivation or approved herbicides.

This soil has poor potential for building site develop-
ment and most other engineering uses because of the
wetness. Dwellings and small buildings are most suitable
if they are constructed without basements. Artificial
drainage and control of surface water are needed. Stan-
dard septic tank absorption fields are not suited because
of the seasonal high water table. In places mound-type
absorption fields are suitable. If local roads are to func-
tion properly, a cover of suitable base material is needed.
In addition, surface water should be removed by
adequately designed road ditches. Capability subclass
IIw; Subirrigated range site.

241—Letri clay loam. This nearly level, poorly drained
soil is in low-lying flat areas, near the foot of slopes, and
in drainageways in the glaciated uplands. Some areas are
flooded during snowmelt in spring or after heavy rains.
Most are slightly concave and irregular in shape and
range from 3 to more than 200 acres in size.

Typically, the surface layer is clay loam about 20 inches
thick. The upper part is black, and the lower part is very
dark gray. The subsoil is about 15 inches thick. The upper
part is dark gray, mottled, firm clay loam, and the lower
part is olive gray, mottled, friable to firm clay loam. The
underlying material to a depth of about 60 inches is olive
gray, mottled, calecareous loam.

Included with this soil in mapping are small areas of
Glencoe, Canisteo, and Wilmonton soils. These soils make
up 3 to 10 percent of the unit. The Glencoe soils are in
slight depressions, the calcareous Canisteo soils are on
the rims of depressions, and the moderately well drained
Wilmonton soils are in slightly raised positions.

Permeability is moderately slow, and available water
capacity is high. After heavy rains or snowmelt in spring,
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water runs off slowly. The surface layer is typically
neutral, but it ranges from slightly acid to mildly alkaline.
The content of organic matter is high, that of phosphorus
is low, and that of potassium is medium or high. The
seasonal high water table is perched between depths of 0
and 2 feet in spring and during wet periods unless the
soil has been artificially drained by drainage tile.

Most areas are cropped. Some areas where more
drainage is needed are used for grazing or wild hay. This
soil has good potential for cultivated crops. It has fair
potential for windbreaks and poor potential for most en-
gineering uses.

Drainage is needed before this soil can be farmed in-
tensively. If drainage is provided, all of the crops com-
monly grown in the county, especially corn, are suitable.
The main limitation is wetness. The soil dries out and
warms up slowly in spring. Tile is needed to provide sub-
surface drainage. Unless adequately drained, the soil
sometimes must be worked when too wet. As a result,
severe compaction and clodding of the surface layer are
likely to occur. Fall plowing permits rapid preparation of
a seedbed in spring. Large open areas are subject to soil
blowing if tilth deteriorates because an inadequate
amount of crop residue is returned to the soil.

Unless surface water is a problem, this soil has fair
potential for the trees and shrubs needed in windbreaks.
If adequate subsurface drainage is provided, more species
of trees and shrubs can grow successfully. Site prepara-
tion should be completed the fall before planting because
in many years clods form if the soil is worked early in
spring when it is too wet. Weeds and grasses can be con-
trolled in newly established windbreaks by shallow cul-
tivation or approved herbicides.

This soil has poor potential for building site develop-
ment and most engineering uses because it is wet. On
sites for dwellings and small buildings constructed
without basements, artificial drainage and control of sur-
face water are needed. Foundations and footings should
be designed to prevent the structural damage caused by
frost action and by shrinking and swelling. Septic tank
absorption fields are poorly suited. In places mound-type
absorption fields are suitable. If local roads are to funec-
tion properly, a cover of suitable base material is needed.
In addition, surface water should be removed by
adequately designed road ditches. Capability subclass
ITw; not assigned to a range site.

246—Marysland loam. This nearly level, poorly
drained, caleareous soil is in low sandy areas on the lake
plain, on stream deltas, on outwash plains, in melt water
channels, and in some overflow channels that lie between
the streams on the lowland plain. Some areas are flooded
during snowmelt in spring or after heavy rains. Individual
areas range from 5 to several hundred acres in size.

Typically, the surface layer is loam about 18 inches
thick. It is black in the upper part and very dark gray,
black, and dark gray in the lower part. The subsoil is dark
gray, gray, and very dark gray, mottled, friable loam
about 11 inches thick. The underlying material to a depth

of about 60 inches is dark grayish brown, mottled fine
sandy loam over gray, mottled loamy fine sand. The soil is
calecareous throughout. In some areas the surface layer is
24 to 36 inches thick. If drained, these areas are a fair to
good source of topsoil. In a few areas the surface layer
and subsoil are leached of free lime and are typically
neutral in reaction. In some areas the underlying sand is
40 to 60 inches below the surface. )

Included with this soil in mapping are small areas of
Colvin and Malachy soils. These soils make up 2 to 20 per-
cent of the unit. The Colvin soils lack the sandy underly-
ing material. The Malachy soils are at slightly higher
elevations than the Marysland soil and thus are better
drained.

In most areas permeability is moderate, surface runoff
is slow, and available water capacity is moderate. The
surface layer in most places is mildly alkaline. The con-
tent of organic matter is high, the content of phosphorus
is very low, and the content of potassium is medium. The
seasonal high water table is at a depth of 1 foot to 3 feet.

Most areas are cropped. Some areas where more
drainage is needed are used for grazing. This soil has
good to fair potential for cultivated crops, hay, and
pasture and fair to poor potential for windbreaks. It has
poor potential for most engineering uses.

This soil is suited to corn, soybeans, small grain, and al-
falfa. The major limitation is wetness. In places the sur-
face layer has a high content of lime, which causes a fer-
tility imbalance. If crop growth is poor after adequate
drainage has been provided, a liberal amount of potassium
and phosphorus is needed in fertilizers. These nutrients
correct the fertility imbalance. Fall plowing makes it
possible to prepare a good seedbed quickly in spring.
Hard clods are likely to form if the soil is plowed or
worked when wet. Productivity is increased if adequate
tile drainage is installed. If possible, installing the tile
partly in the sandy underlying material is desirable.

" This soil is occasionally flooded, especially by melt
water during spring runoff. In some areas flooding after
heavy rains during the growing season damages crops.

The potential of this soil for the trees and shrubs
needed in windbreaks is fair to poor. The wetness and the
high content of lime reduce the number of species that
can grow well. The excessive lime interferes with the up-
take of nutrients in many woody plants. Chlorosis, which
is generally caused by a deficiency of available iron, oc-
curs in many trees and shrubs on soils that have a high
content of lime. This condition is best controlled by plant-
ing trees and shrubs that can tolerate the content of lime.
Drainage lowers the seasonal high water table and favors
deeper rooting. Site preparation should be completed dur-
ing the fall before planting because in many years clods
form if the soil is worked early in spring when it is too
wet. Weeds and grasses can be controlled in newly
established windbreaks by shallow cultivation or ap-
proved herbicides.

This soil has poor potential for building site develop-
ment because of the wetness and the flooding. Artificial



22 SOIL SURVEY

drainage and, in most places, protection against flooding
are needed. Dwellings and small buildings are most suita-
ble if they are constructed without basements. Founda-
tions and footings of unheated buildings should be
designed to prevent the structural damage caused by
frost action. Shallow excavations are difficult because the
underlying sand is wet. Excavations are easiest when the
water table is below the depth of excavation.

This soil is poorly suited to septic tank absorption fields
because it is wet and because the water in shallow wells
and in streams can be contaminated by effluent that
seeps into the rapidly permeable underlying sand. If
drainage is provided and the upper layers are replaced or
covered with base material, this soil is suitable as a site
for local roads. It is a fair to good source of roadfill
Capability subclass ITw; not assigned to a range site.

276—Oldham silty clay loam. This nearly level, very
poorly drained, caleareous soil is in drained depressions
on the lake plain and in the drained basins of shallow
lakes and ponds on glacial uplands. It is subject to flood-
ing. In most areas fragments of snail shells and clam
shells are on the surface and in the soil. Individual areas
range from 5 to 75 acres in size.

Typically, the surface layer is black silty clay loam
about 13 inches thick. The subsoil is very dark gray, fria-
ble silty clay loam about 18 inches thick. It contains many
gypsum crystals in the upper part. The underlying
material to a depth of 60 inches is lake-laid sediments of
dark gray and gray, mottled silty clay loam. In some
areas the soil has layers that range from silty clay and
silt loam to clay loam and loam. In a few places the
thickness of the dark colored surface layer combined with
that of the subsoil is less than 24 inches. The soil is cal-
careous throughout.

Included with this soil in mapping are small areas
where the surface layer and subsoil are not calcareous
and are similar to those of Quam or Glencoe soils. Also in-
cluded are Vallers or Canisteo soils on narrow rims and in
some sandy beach areas. Included soils make up 5 to 25
percent of some areas.

Permeability is moderately slow or slow, available
water capacity is high, and surface runoff is very slow or
ponded. The soil is mildly alkaline to moderately alkaline,
and some layers have a high content of lime and gypsum.
The content of organic matter is high, the content of
phosphorus is very low, and the content of potassium is
high. The water table is usually at or near the surface in
undrained areas, but during long dry periods it is lower.

Most areas are cropped. Some areas where more
drainage is needed are used for grazing or wild hay. This
soil has good to fair potential for cultivated crops, hay
crops, and range. It has good potential for wetland wil-
dlife habitat if it is partly drained. It has poor potential
for windbreaks and for most engineering uses.

If adequately drained and fertilized and properly
managed, this soil is suited to all of the crops commonly
grown in the county. Wetness is the main limitation. Ex-
cess lime in the surface layer causes problems in main-

taining fertility. Soil blowing occurs in places. Crops are
subject to frost and, as a result, a variety of corn that
matures early is desirable. Tile is needed to provide sub-
surface drainage. In places the ground water contains
enough magnesium sulfate to cause disintegration of ordi-
nary cement tile. Clay tile or alkali-resistant tile should
be used. Fall plowing permits rapid preparation of a
seedbed in spring. If fall-plowed fields are left rough and
some residue is left on the surface, soil blowing can be
controlled. If this soil is worked when too wet, hard clods
that are difficult to break form. If crop growth is poor
after adequate drainage, a liberal amount of potassium
and phosphorus is needed in fertilizers. These nutrients
help to correct the fertility imbalance caused by the high
content of lime. An occasional sod or green manure crop
helps to maintain good tilth in the surface layer.

The potential of this soil for the trees and shrubs
needed in windbreaks is poor. The wetness and the high
content of lime reduce the number of species that can
grow well. The excessive lime interferes with the uptake
of nutrients in many woody plants. Chlorosis, which is
generally caused by a deficiency of available iron, occurs
in many trees and shrubs on soils that have a high con-
tent of lime. This condition is best controlled by planting
trees and shrubs that can tolerate the lime content. Sur-
face water must be removed or kept from accumulating
on the soil before trees can be safely planted. Preparation
should be completed the fall before planting because clods
can form in many years if the soil is worked early in
spring when it is too wet. Weeds and grasses in newly
established windbreaks can be controlled by shallow cul-
tivation or approved herbicides.

This soil has poor potential for most engineering uses
because of the wetness, the flooding, the slow permeabili-
ty, the susceptibility to frost action, and the shrinking and
swelling. The wetness and the flood hazard can be partly
overcome by open drainage ditches or drainage tile. Sep-
tic tank absorption fields are poorly suited. Adequately
designed road ditches that remove surface water and a
cover of suitable base material are needed if local roads
and streets are to function properly. Capability subclass
IITw; Wetland range site. :

284B—Poinsett silty clay loam, 1 to 4 percent slopes.
This very gently sloping, well drained soil is on hilltops
that were formerly parts of ice-walled lake plains. Typi-
cally, no stones are on the surface or in the soil, but in
places a few pebbles and stones are on the surface. Slopes
are simple, slightly convex, and about 125 to 200 feet
long. Individual areas range from 3 to 20 acres in size.

Typically, the surface layer is black silty clay loam
about 11 inches thick. The subsoil is about 31 inches thick.
The upper part is very dark brown, dark grayish brown,
and dark yellowish brown, friable silty clay loam; the next
part is olive brown, friable silty clay loam; and the lower
part is light olive brown, calcareous, friable silt loam. The
underlying material to a depth of about 60 inches is lake-
deposited sediments of grayish brown, calcareous silty
clay loam. Small sandy beaches and sand bars are in a
few places on ice-walled lake plains.
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Included with this soil in mapping are small areas of
the more sloping, eroded Poinsett soils and of Barnes and
Sinai soils. These soils make up 5 to 20 percent of the
unit. The eroded Poinsett soils are on the complex parts
of side slopes. The well drained Barnes soils are in areas
where glacial till has been exposed or the silt mantle is
thin. The moderately well drained, nearly level Sinai soils
are in slightly concave spots where clayey lake-laid sedi-
ments are evident.

Permeability is moderate, surface runoff is medium,
and available water capacity is high. In most places reac-
tion in the surface layer is neutral. The content of organic
matter and potassium is high, and the content of
phosphorus is low. The seasonal high water table is at a
depth of more than 6 feet.

Most areas are cropped. This soil has good potential for
cultivated crops, hay, and windbreaks. It has good or fair
potential for most engineering uses.

This soil is suited to all of the crops commonly grown in
the county. The hazard of erosion is slight. Some areas
are well suited to terracing and contour farming.
Minimum tillage practices, such as chisel plowing, help to
control erosion. Leaving crop residue on the surface and
keeping the surface rough reduce the risk of soil blowing
on fall-plowed fields during winter and spring. An occa-
sional green manure or sod crop helps to maintain good
structure and tilth. Grassed waterways are needed in
areas where water collects on and crosses this soil.

This soil is well suited to the trees and shrubs needed
in windbreaks. Weeds and grasses can be controlled in
newly established windbreaks by shallow cultivation or
approved herbicides. Soil blowing and water erosion can
be controlled by maintaining crop residue on the surface.
If the site for a windbreak is in sod, plowing and disking
during the summer or fall before planting increase the
moisture supply and kill unwanted vegetation.

This soil has good potential for septic tank absorption
fields. The moderate permeability is a limitation, but it
can be easily overcome by increasing the size of the ab-
sorption area. The hazard of frost heave and the shrink-
ing and swelling can be partly overcome on sites for
roads and dwellings without basements by providing good
surface drainage and a cover of suitable base material
Capability subclass Ile; Silty range site.

284B2—Poinsett silty clay loam, 3 to 6 percent
slopes, eroded. This gently sloping, well drained soil is on
hilltops and hillsides that were formerly parts of ice-
walled lake plains. Typiecally, no stones are on the surface
or in the soil, but a few stones and pebbles are on the
surface in places. Slopes are simple, convex, and about
150 to 200 feet long. Individual areas range from 3 to 50
acres in size.

Typically, the surface layer is very dark gray silty clay
loam about 9 inches thick. The subsoil is about 27 inches
thick. The upper part is very dark brown, dark grayish
brown, and dark yellowish brown, friable silty clay loam;
the next part is olive brown, friable silty clay loam; and
the lower part is light olive brown, calcareous friable silt

loam. The underlying material to a depth of about 60
inches is lake-deposited sediments of grayish brown, cal-
careous silty clay loam. Some small sandy beaches and
sand bars are in a few places on ice-walled lake plains.

Included with this soil in mapping are small areas of
Sinai and Barnes soils. These soils make up 5 to 15 per-
cent of the unit. The moderately well drained, gently slop-
ing Sinai soils are in slightly concave spots where clayey
lake-laid sediments are evident. The well drained Barnes
soils are in areas where glacial till is exposed or the silt
mantle is thin.

Permeability is moderate, surface runoff is medium,
and available water capacity is high. In most places reac-
tion in the surface layer is neutral. The content of organic
matter is moderate or high, the content of phosphorus is
low, and the content of potassium is high. The seasonal
high water table is at a depth of more than 6 feet.

Most areas are cropped. This soil has good potential for
cultivated crops, range, and windbreaks. It has good or
fair potential for most engineering uses.

This soil is suited to all of the crops commonly grown in
the county. The hazard of erosion is moderate. The long,
smooth slopes are suited to contouring and terracing.
Minimum tillage practices, such as chisel plowing, also
help to control erosion, particularly in areas that are not
suited to contouring. Leaving crop residue on the surface
and keeping the surface rough reduce the risk of soil
blowing on fall-plowed fields during winter and spring.
An occasional green manure or sod crop helps to maintain
good structure and tilth. Grassed waterways are needed
in areas where water collects on and crosses this soil.

This soil is suited to the trees and shrubs needed in
windbreaks. Erosion can be controlled by maintaining
mulch or crop residue on the surface. In places wind-
breaks can be planted on the contour. Weeds can be con-
trolled in newly established windbreaks by shallow cul-
tivation or approved herbicides. If the site for a wind-
break is in sod, plowing and disking during the summer
or fall before planting increase the moisture supply and
kill unwanted vegetation.

This soil has good potential for septic tank absorption
fields. The moderate permeability, a limitation, can be
easily overcome by increasing the size of the absorption
area. If dwellings without basements are constructed on
this soil, good drainage around the buildings and a blan-
ket of suitable material below the foundation and floor
are needed to overcome the hazard of frost heave and the
shrinking and swelling. If local roads and streets are to
function properly, a cover of suitable base material is
needed. Capability subelass ITe; Silty range site.

284C2—Poinsett silty clay loam, 6 to 12 percent
slopes, eroded. This sloping, well drained soil is on the
steepest, most convex parts of ice-walled lake plains.
Slopes are simple, convex, and 150 to 200 feet long. In-
dividual areas range from 3 to 25 acres in size.

Typically, the surface layer is very dark grayish brown
silty clay loam about 8 inches thick. The subsoil is friable
silty clay loam about 19 inches thick. It is olive brown in
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the upper part and light olive brown and grayish brown
in the lower part. The underlying material to a depth of
about 60 inches is lake-deposited sediments of grayish
brown, mottled silty clay loam. The soil is calcareous
throughout. On the upper and lower parts of side slopes
are areas where the surface layer is darker and the sur-
face layer and subsoil are leached of free lime.

Included with this soil in mapping are a few areas, on
side slopes, of Barnes and Buse soils, which are loam gla-
cial till. These included areas make up 5 to 15 percent of
the unit. Also included is a small acreage of moderately
steep Poinsett soils.

Permeability is moderate, available water capacity is
high, and surface runoff is rapid. Typically, the surface
layer is neutral, but in eroded areas it is mildly alkaline.
The content of organic matter is low to moderate. The
content of phosphorus is low, and that of the potassium is
medium. The seasonal high water table is at a depth of
more than 6 feet.

Most areas are cropped. The steeper areas are used for
grazing. This soil has fair potential for cultivated crops
and good potential for hay crops and range. It has fair or
good potential for windbreaks and fair potential for most
engineering uses.

If erosion is controlled and fertility maintained, this soil
is well suited to the crops ¢ommonly grown in the county.
The hazard of further erosion is severe. Grassed water-
ways are needed in areas where water collects. If slopes
are not suitable for terracing and contouring, a high level
of management and a crop rotation that includes a
meadow crop are needed to control runoff and erosion. A
high level of management includes spring plowing, heavy
applications of manure, return of all crop residue to the
soil, and disking instead of plowing for the small grain
crop that follows corn in the rotation.

This soil is suited to the trees and shrubs needed in
windbreaks. Trees and shrubs planted in severely eroded
areas have higher mortality and grow more slowly
because of low fertility and excessive lime. Erosion can
be controlled by planting on the contour or by maintain-
ing a mulch of crop residue. Weeds and grasses can be
controlled in newly established windbreaks by shallow
cultivation or approved herbicides. If the site for a wind-
break is in sod, plowing and disking during the summer
or fall before planting increase the moisture supply and
kill unwanted vegetation.

Erosion is a concern if this soil is used for most en-
gineering purposes. It can be controlled on the shoulders
and sides of roads by seeding, mulching, and sodding. If
dwellings are located on the less sloping foot slopes or
ridgetops, erosion is more easily controlled. The hazard of
frost heave and the shrinking and swelling can be partly
overcome on sites for roads and dwellings without base-
ments by providing good surface drainage and by using
material that is less susceptible to frost heave and to
shrinking and swelling in the base. Frost heave generally
is not a problem if the buildings are heated. The
moderate permeability, a limitation in septic tank absorp-

tion fields, can be overcome by increasing the size of the
absorption area. Capability subclass IIle; Silty range site.

335—Urness silt loam. This nearly level, very poorly
drained soil is in drained lake basins and ponds. It is sub-
ject to flooding. The lake basins typically have escarp-
ments along their sides. Fragments of snail shells and
clam shells are on the surface and in the soil. Individual
areas range from 10 to more than 200 acres in size.

Typically, the highly organic surface layer is about 44
inches thick. It is black silt loam in the upper part; very
dark gray, mottled silt loam in the next part; and very
dark gray, mottled silty clay loam in the lower part. The
underlying material to a depth of about 60 inches is lake
deposits of olive, mottled silty clay loam. These lake
deposits are underlain by loam or clay loam glacial till
The soil is calcareous throughout.

Included with this soil in mapping are areas of Canisteo
and Vallers soils on islands, peninsulas, and borders.
These soils formed in glacial till. Also included are lake
beaches along the borders, sand bars that extend into the
former lake basin, and areas of Oldham soils in some lake
basins. These Oldham soils are more clayey than the Ur-
ness soil. Included areas make up 5 to 10 percent of the
unit.

Permeability is moderate or moderately slow, and
available water capacity is very high. The surface layer is
mildly alkaline or moderately alkaline because the content
of lime and of snail fragments and clam shells is high. The
content of organic matter is very high, that of phosphorus
is medium, and that of potassium is very high. The
seasonal high water table is at or near the surface in
areas that have been only partly drained by surface
ditches and drainage tile.

Most areas are cropped. Some partly drained areas are
used for grazing or wild hay. This soil has good potential
for cultivated crops, fair potential for range, fair to poor
potential for windbreaks, and good potential for wetland
wildlife habitat. It has poor potential for most engineer-
ing uses.

This soil is suited to corn, soybeans, and small grain if
it is adequately drained and fertilized. Wetness is the
main limitation. Excess lime in the surface layer causes
problems in maintaining fertility. Soil blowing ocecurs in
large open areas. Crops are subject to frost, and, as a
result, a variety of corn that matures early is desirable.
Tile is needed to provide subsurface drainage. In places
the soil contains enough magnesium sulfate to disin-
tegrate ordinary cement tile. Clay tile or alkali-resistant
cement tile should be used. Fall plowing permits rapid
preparation of a seedbed in spring. If fall-plowed fields
are left rough and some residue is left on the surface, soil
blowing can be controlled. If this soil is worked when too
wet, hard clods that are difficult to break form. If crop
growth is poor after adequate drainage has been pro-
vided, a liberal amount of potassium and phosphorus is
needed in fertilizers. These nutrients correct the fertility
imbalance caused by the high content of lime.
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The potential of this soil for the trees and shrubs
needed in windbreaks is fair to poor. The wetness and the

high content of lime reduce the number of species that

can grow well. The excessive lime interferes with the up-
take of nutrients in many woody plants. Chlorosis, which
is generally caused by a deficiency of available iron, oc-
curs in many trees and shrubs on soils that have a high
content of lime. This condition is best controlled by plant-
ing trees and shrubs that can tolerate the lime content.
Surface water must be removed or kept from accumulat-
ing on the soil before trees can be safely planted. Site
preparation should be completed the fall before planting
because in many years clods form if the soil is worked
early in spring when it is too wet. Weeds and grasses can
be controlled in newly established windbreaks by shallow
cultivation or approved herbicides.

This soil is limited by the high water table, the flood-
ing, the high susceptibility to frost action, and the low
strength of the thick, highly organic surface layer. As a
result, it has poor potential for most engineering uses. If
local roads are constructed across areas of this soil, the
highly organic surface layer should be removed and
replaced with suitable fill material. Properly designed
road ditches are needed to control surface water. Capa-
bility subclass IIIw; Wetland range site.

339—Fordville loam, 0 to 2 percent slopes. This nearly
level, well drained soil is on river terraces and outwash
plains and in gravelly areas on the glaciated uplands and
the lowland plains. Most areas in uplands are irregular in
shape, whereas areas along river terraces are more
uniform in shape. Individual areas range from 3 to 30
acres in size.

Typically, the surface layer is black loam about 12
inches thick. The subsoil is about 16 inches thick. It is
dark brown and brown loam in the upper part and dark
yellowish brown and pale brown, calcareous loam in the
lower part. The underlying material to a depth of about
60 inches is dark yellowish brown, calcareous gravelly
coarse sand. In some areas the underlying material is
sandy. Wind has eroded a small acreage and has exposed
the brownish subsoil in some areas.

Included with this soil in mapping are small acreages
where the sandy and gravelly underlying material is only
a few feet thick over silty material or glacial till and a
few areas on river terraces where the surface layer and
subsoil are calcareous. Also included are small areas of
the somewhat excessively drained Arvilla soils. These
soils are shallow over gravelly underlying material. They
make up 2 to 10 percent of the unit.

Permeability is moderate in the surface layer and sub-
soil and rapid in the underlying sand and gravel. Surface
runoff is slow. Available water capacity is moderate. The
surface layer is neutral or slightly acid. The content of or-
ganic matter is naturally high, the content of phosphorus
is very low, and the content of potassium is medium.
Roots are restricted by the sand and gravel below a
depth of 20 to 40 inches. The seasonal high water table
generally is at a depth of more than 6 feet.

Most areas are cropped. If this Fordville soil occurs
among more droughty soils, it is commonly used for graz-
ing. It has fair potential for cultivated crops, good to fair
potential for range and pasture, and good potential for all
engineering uses but those affected by seepage or the
caving of cutbanks.

Except for years when there is a long drought, corn,
soybeans, small grain, and alfalfa are fairly well suited.
Drought is the major hazard. This soil is subject to soil
blowing, especially after fall plowing. Leaving crop
residue on the surface during winter helps to hold snow
and to provide moisture for the next crop. The surface
layer can be easily worked into a good seedbed. The main
management needs are increasing fertility, maintaining
organic-matter content, and increasing available water
capacity. Grassed waterways in the drainageways that
cross this soil generally prevent gullying into the coarse-
textured underlying material. This soil is well suited to ir-
rigation. It can be row cropped intensively if water for ir-
rigation is available.

The potential of this soil for the trees and shrubs
needed in windbreaks is fair. Available water capacity is
moderate, and many trees and shrubs are likely to die if
drought occurs while they are becoming established. The
mortality rate can be partly overcome by providing spe-
cial care in site preparation and in planting and by weed
control. In exposed areas where the soil is intermingled
with sandy soils, soil blowing is a hazard to young trees
and shrubs. It can be controlled by maintaining a mulch
of crop residue. Competition for moisture generally is
critical. Weeds and grasses can be controlled by shallow
cultivation or approved herbicides.

This soil is suitable for building site developments. Sep-
tic tank absorption fields work well, but contamination of
underground water is a hazard because of seepage and
rapid permeability. The pollution hazard limits the use of
this soil for sanitary landfills. Cutbanks in shallow ex-
cavations can cave, but this limitation can be overcome by
providing retaining walls or by enlarging the excavation.
Some areas are good sources of gravel. The upper layer
of the soil should be removed or strengthened with suita-
ble base material if local roads and streets are to function
properly. Capability subclass IIs; Silty range site.

339B—Fordville loam, 2 to 6 percent slopes. This well

" drained soil is on stream terraces, on outwash plains, and,

in a few areas, on the glaciated uplands and the lowland
plains. On stream terraces and outwash plains, slopes are
gently sloping, convex, and single. On uplands, they are
undulating, convex, and complex. Individual areas range
from 3 to 25 acres in size.

Typically, the surface layer is black loam about 10
inches thick. The subsoil is about 16 inches thick. It is
dark brown and brown, hard to friable loam in the upper
part and dark yellowish brown and pale brown, caleare-
ous, hard to friable loam in the lower part. The underly-
ing material to a depth of about 60 inches is dark yel-
lowish brown, calcareous gravelly coarse sand. In places,
the surface layer is 6 to 8 inches thick and tillage has
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mixed part of the subsoil into the surface layer after ero-
sion has occurred. In a few areas the underlying material
is fine and medium sand.

Included with this soil in mapping are small areas of
more sloping Fordyville soils and some areas where the
sandy and gravelly underlying material is only a few feet
thick over silty alluvium or glacial till. Also included are
small areas of Arvilla soils, which have low available
water capacity. These soils are on the more exposed parts
of side slopes and are shallow over gravelly underlying
material. They make up 2 to 10 percent of the unit.

Permeability is moderate in the surface layer and sub-
soil and rapid in the underlying sand and gravel. Surface
runoff is medium, and available water -capacity is
moderate. The surface layer is neutral or slightly acid.
The content of organic matter is high, the content of
phosphorus is very low, and the content of potassium is
medium. Depth to the gravelly underlying material typi-
cally is 22 to 28 inches, but it ranges from 20 to 40 inches.
The seasonal high water table is at a depth of more than
6 feet.

Most areas are cropped or used for grazing. This soil
has fair potential for cultivated crops and windbreaks and
good to fair potential for range and pasture. It has good
potential for all engineering uses but those affected by
seepage or the caving of cutbanks.

Small grain, soybeans, and alfalfa are the best suited
crops. Corn is less well suited. The major concerns of
management are the moderate hazard of erosion and the
moderate available water capacity. A good seedbed is
easy to prepare. The hazards of soil blowing and water
erosion can be reduced by spring plowing. Leaving stub-
ble and corn stalks on the surface during winter holds
snow and helps to provide moisture for the next crop.
Grassed waterways help to prevent the formation of gul-
lies that can cut into the sand and gravel.

The potential of this soil for the trees and shrubs
needed in windbreaks is fair. Available water capacity is
moderate, and many trees and shrubs are likely to die if
drought occurs. The mortality rate can be partly over-
come by providing special care in site preparation and in
planting and by weed control. In some exposed areas
where this soil is intermingled with sandy soils, soil blow-
ing is a hazard to young trees or shrubs. Soil blowing and
water erosion can be controlled by maintaining a cover of
crop residue. Competition for moisture generally is criti-
cal. Weeds and grasses can be controlled by shallow cul-
tivation or approved herbicides.

This soil is suitable for building site developments. Sep-
tic tank absorption fields work well, but contamination of
underground water and streams is a hazard because of
seepage and rapid permeability. The pollution hazard
limits the use of this soil for sanitary landfills. Cutbanks
in shallow excavations can cave, but this limitation can be
overcome by providing retaining walls or by enlarging the
excavation. Some sites are a good source of gravel for
roadfill. The upper layers of the soil should be removed
or strengthened with suitable base material if local roads

and streets are to function properly. Capability subclass
Ile; Silty range site.

341—Arvilla sandy loam, 0 to 2 percent slopes. This
somewhat excessively drained, nearly level soil is domi-
nantly on river terraces and outwash plains. A few areas
are in the glaciated uplands or on the lowland plains.
Most areas are irregular in shape and range from 3 to 60
acres in size.

Typically, the surface layer is black sandy loam about 9
inches thick. The subsoil is about 10 inches thick. It is
very dark grayish brown, friable sandy loam in the upper
part and dark brown, very friable coarse sandy loam in
the lower part. The underlying material to a depth of
about 60 inches is dark yellowish brown and brown, cal-
careous gravelly loamy coarse sand (fig. 9). The brownish
subsoil is exposed in some areas.

Included with this soil in mapping is a small acreage
where the gravel deposits are only a few feet thick over
glacial till or silty alluvium. Also included are small areas
of Sioux and Fordville soils, which make up 3 to 10 per-
cent of the unit. The excessively drained Sioux soils are
in old stream meanders and on escarpments. They are
more shallow over gravel than this Arvilla soil. The well
drained Fordville soils are in slightly concave areas. They
are less sandy than the Arvilla soil and are deeper over
gravel.

Permeability is moderately rapid in the surface layer
and subsoil and rapid in the underlying gravelly sand.
Surface runoff is slow. Available water capacity is low.
The surface layer typically is neutral but is alkaline in a
few areas. The content of organic matter is moderate or
high, the content of phosphorus is very low, and the con-
tent of potassium is low or medium. Roots are restricted
by underlying gravelly sand at a depth of 15 to 22 inches.
The seasonal high water table is at a depth of more than
6 feet.

Most areas are cropped or are used for grazing. This
soil has fair to poor potential for cultivated crops, good
potential for irrigated crops, and fair potential for hay
crops, range, and windbreaks. It has good potential for all
engineering uses but those affected by seepage and the
caving of cutbanks.

If an adequate amount of fertilizer is applied and all
crop residue is returned to the soil, row crops can be
grown. Corn grows well, but only in years when rainfall is
both adequate and timely. Optimum growth is assured if
water for irrigation is available. Small grain and hay
crops are more reliable. Drought is the main limitation,
but soil blowing can be a serious hazard, especially in
spring. Spring plowing reduces the risk of soil blowing.
Leaving stubble and stalks on the surface during winter
helps to trap snow and conserves moisture. Minimum til-
lage practices, such as chisel plowing, reduce the risk of
soil blowing and moisture loss. A single-row shelterbelt
reduces the risk of soil blowing and the loss of moisture
through evaporation and transpiration. Wind strip-
cropping, in which close growing crops and intertilled
crops are grown in alternate narrow bands, also reduces
loss of soil and moisture.
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This soil is not well suited to many tree and shrub spe-
cies. Many trees are likely to die if drought occurs while
they are becoming established. The mortality rate can be
partly overcome by providing special care in site prepara-
tion and in planting and by weed control. Trees on this
soil generally grow slowly and are commonly stunted.
Also, they tend to have a shorter life than the same spe-
cies on soils that are underlain by finer textured material.
Field windbreaks are effective in controlling soil blowing,
but care is needed to keep young trees or shrubs from
being damaged by windblown particles of soil. A cover of'
grass or of crop residue from corn or small grain reduces
the risk of soil blowing.

This soil is suitable for building site developments, local
roads and streets, and roadfill. Septic tank absorption
fields work well, but contamination of underground water
is a hazard because of seepage and rapid permeability.
The pollution hazard limits the use of this soil for sanita-
ry landfills. Cutbanks in shallow excavations can cave, but
providing retaining walls or enlarging the excavation can
overcome this limitation. Gravel pits are in some areas of
this soil. Capability subclass IIIs; Shallow to Gravel range
site.

341B—Arvilla sandy loam, 2 to 6 percent slopes. This
somewhat excessively drained soil is gently sloping on
stream terraces and outwash plains and undulating on the
glaciated uplands and the lowland plain. The surface is
stony in some areas. Most areas are irregular in shape
and range from 3 to 100 acres in size.

Typically, the surface layer is black sandy loam about 9
inches thick. The subseil is about 10 inches thick. It is
very dark grayish brown, friable sandy loam in the upper
part and dark brown, very friable coarse sandy loam in
the lower part. The underlying material to a depth of
about 60 inches is dark yellowish brown and brown, cal-
careous gravelly loamy coarse sand. In cultivated areas
the surface layer is about 6 inches thick and is somewhat
lighter in color as a result of erosion and loss of organic
matter. In some small areas the brownish subsoil is ex-
posed.

Included with this soil in mapping is a small acreage
where the gravel deposits are only a few feet thick over
glacial till or silty alluvium. Also included are spots of
Sioux and Fordville soils, which make up 5 to 10 percent
of the unit. The excessively drained Sioux soils are on ex-
posed knobs and escarpments. They are more shallow
over gravel than this Arvilla soil. The well drained Ford-
ville soils are in slightly concave spots and in
drainageways. They have a less sandy solum than the Ar-
villa soil and are deeper over gravel.

Permeability is moderately rapid in the surface layer
and subsoil and rapid in the underlying gravelly sand.
Surface runoff is slow to medium. Available water capaci-
ty is low. The surface layer typically is neutral, but in a
few areas it is alkaline. The content of organic matter is
moderate or high, the content of phosphorus is very low,
and the content of potassium is low or medium. Roots are
restricted by the underlying gravelly sand at a depth of

14 to 20 inches. The seasonal high water table is at a
depth of more than 6 feet.

Most areas are cropped or are used for grazing. This
soil has fair to poor potential for cultivated crops, range,
hay crops, and windbreaks. It has good potential for all
engineering uses but those affected by seepage and the
caving of cutbanks. .

Small grain and meadow crops are fairly well suited to
this soil. Except for years when the rainfall is both
adequate and timely, the soil is too droughty for corn. If a
meadow crop, which tends to use up soil moisture, is
grown more than 1 year in a rotation, the amount of
moisture is insufficient for the corn or small grain during
the next year. As a result of low available water capacity,
droughtiness is a limitation. Also, erosion is a hazard.
Minimizing tillage and returning all crop residue to the
soil help to control erosion and conserve moisture in areas
where slopes are too irregular for contouring. Spring
plowing also helps to control soil blowing and erosion,
particularily soil blowing. Leaving stubble on the surface
during winter helps to trap snow and conserves moisture.
A single-row shelterbelt also helps to control erosion and
conserves moisture.

This soil is not well suited to many species of trees and
shrubs. Many trees are likely to die if drought occurs
while they are becoming established. The mortality rate
can be partly overcome by providing special care in site
preparation and in planting and by weed control. Trees on
this soil generally grow slowly and are stunted. Also, they
tend to have a shorter life than the same species on soils
that are underlain by finer textured material. Field wind-
breaks are effective in controlling soil blowing, but care is
needed to keep young trees and shrubs from being
damaged by windblown particles of soil. A cover of grass
or of crop residue from corn or small grain reduces the
risk of soil blowing.

This soil is suitable for building site development, local
roads and streets, and roadfill. Septic tank absorption
fields work well, but contamination of underground water
is a hazard because of seepage and rapid permeability.
The pollution hazard limits the use of this soil for sanita-
ry landfills. Cutbanks in shallow excavations can cave, but
this limitation can be overcome by providing retaining
walls or by enlarging the excavation. Gravel pits are in
some areas of this soil. Capability subclass IIle; Shallow
to Gravel range site.

341C—Arvilla sandy loam, 6 to 12 percent slopes.
This sloping, somewhat excessively drained soil is on
gravelly glaciated uplands and terrace escarpments. A
few stones are on the surface and in the soil. Slopes are
less than 125 feet long and are convex. Individual areas
range from 3 to 15 acres in size.

Typically, the surface layer is black sandy loam about 8
inches thick. The subsoil is about 8 inches thick. It is very
dark grayish brown, friable sandy loam in the upper part
and dark brown, very friable coarse sandy loam in the
lower part. The underlying material to a depth of about
60 inches is dark yellowish brown and brown, calcareous
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gravelly loamy coarse sand. The surface layer in cul-
tivated areas generally is lighter in color and thinner. On
a small acreage, the soil is underlain by medium sand.

Included with this soil in mapping is a small acreage
where the gravel deposits are only a few feet thick over
glacial till or silty alluvium. Also included are spots of the
excessively drained Sioux soils, which make up 5 to 15
percent of the unit. These soils are on the most exposed
knobs and parts of side slopes and have gravel and cob-
bles on the surface.

Permeability is moderately rapid in the surface layer
and subsoil and rapid in the underlying gravelly sand.
Surface runoff is medium, and available water capacity is
low. The surface layer typically is neutral, but in some
areas it is alkaline. The content of organic matter ranges
from moderate to high, the content of phosphorus is very
low, and the content of potassium is low or medium.
Roots are restricted by the underlying gravelly sand at a
depth of 14 to 18 inches. The seasonal high water table is
at a depth of more than 6 feet.

Most areas are used for grazing or are cropped. This
soil has poor potential for cultivated crops and wind-
breaks and fair to poor potential for range and hay crops.
It has fair potential for all engineering uses but those af-
fected by seepage and the caving of cutbanks.

Most areas that have been cultivated are too droughty
for corn. Hay and small grain are better suited crops. As
a result of the low available water capacity, drought is
the major hazard. Also, erosion is a severe hazard. Spring
plowing, heavy applications of manure, and return of all
crop residue to the soil are needed. Terraces generally
are not built on this soil because it is too shallow over
gravelly sand. Waterways should be maintained, and some
should be reestablished. In waterways where erosion has
exposed the gravelly sand, replacing the top layer
promotes the growth of grass. Gullies should be shaped
and seeded to form grassed waterways.

This soil is not well suited to many species of trees and
shrubs. The mortality in windbreaks is likely to be severe
if drought occurs while the trees and shrubs are becom-
ing established. It can be partly overcome by providing
special care in site preparation and planting and by weed
control. Trees on this soil generally grow slowly and are
stunted. Also, they tend to have a shorter life than the
same species on soils that are underlain by finer textured
material. Field windbreaks are effective in controlling soil
blowing, but care is needed to keep young trees or shrubs
from being damaged by windblown particles of soil. A
cover of grass or of crop residue from corn or small grain
reduces the risk of soil blowing and water erosion.

This soil is a good source of roadfill material. If the soil
is used as a site for a building or road, special design and
care in selecting the site are needed because of the slope.
Septic tank absorption fields are difficult to lay out
because of the slope. In addition, contamination of un-
derground water and streams is a hazard because of
seepage and rapid permeability. Cutbanks in shallow ex-
cavations can cave, but this limitation can be overcome by

providing retaining walls or by enlarging the excavation.
Capability subclass I'Ve; Shallow to Gravel range site.

344—Quam silty clay loam. This nearly level, very
poorly drained soil is in shallow depressions and very wet
drainageways in the glaciated uplands. It is subject to
flooding. In most areas no stones are on the surface or in
the soil. The depressions are saucer shaped and range
from 3 to 40 acres in size.

Typically, the surface layer is black silty clay loam and
mucky silt loam about 33 inches thick. The subsoil is very
dark gray, mottled, friable silty clay loam about 10 inches
thick. The underlying material to a depth of about 60
inches is olive gray, mottled silty clay loam. An overlying
layer of muck as much as 15 inches thick is evident in
some of the larger depressions. In a few areas the surface
layer is clay loam. Generally, the depth to free lime is 4
feet or more, but in some areas free lime is at or near the
surface.

Included with this soil in mapping are areas of Vallers
soils on the narrow rims of the depressions and some
sandy beach areas adjacent to some of the larger depres-
sions. These included areas make up 3 to 10 percent of
the unit. Also included, in depressions near areas of the
clayey Fulda soils, is a small acreage of soils that formed
in sediments of silty clay and clay and are more slowly
permeable than the typical Quam soil.

Permeability is moderately slow, and available water
capacity is high. Surface runoff is very slow, and in places
water ponds. In most places reaction in the surface layer
is neutral. The content of organic matter and potassium is
high, and the content of phosphorus is medium or low. In
undrained areas the water table is at or near the surface
in spring and during wet periods.

Most areas are drained and are cropped. This soil has
good potential for cultivated crops and hay crops and fair
potential for windbreaks. Inadequately drained areas
have fair to good potential for range. Undrained areas are
marshy and have good potential for wetland wildlife
habitat. Most areas have poor potential for engineering
uses.

If drained, this soil is well suited to all of the crops
commonly grown in the county. The major limitation is
wetness. Management that reduces compaction and main-
tains good tilth is needed. Tile is needed to provide sub-
surface drainage, but it does not function so well in areas
near the Fulda soils. Open ditches can drain away surface
water and in places can provide outlets for tile drains.
Fall plowing permits rapid preparation of a seedbed in
spring. If fall-plowed fields are left rough and some
residue is left on the surface, soil blowing can be con-
trolled. If this soil is worked when too wet, hard clods
that are difficult to break form. An occasional sod or
green manure crop helps to maintain good tilth in the sur-
face layer.

Unless surface water is a problem, this soil has fair
potential for the trees and shrubs needed in windbreaks.
If adequate subsurface drainage is provided, more species
of trees and shrubs can be grown successfully. Site
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preparation should be completed the fall before planting
because in many years clods form if the soil is worked
early in spring when it is too wet. Weeds and grasses can
be controlled in newly established windbreaks by shallow
cultivation or approved herbicides.

Because of the wetness, the flood hazard, the suscepti-
bility to frost action, and the shrinking and swelling, this
soil is poorly suited to most engineering uses. The wet-
ness and the flood hazard can be partly overcome by open
drainage ditches or drainage tile. Onsite investigation is
needed to determine the best method for a particular
area. Septic tank absorption fields are poorly suited
because of the wetness and the moderately slow permea-
bility. Capability subclass IIIw; Wetland range site.

345—Wilmonton clay loam, 0 to 2 percent slopes.
This nearly level, moderately well drained soil is in broad,
flat areas or in long, narrow areas adjacent to
drainageways on glaciated uplands. Slopes are plane or
slightly concave. Individual areas range from 5 to several
hundred acres in size.

Typically, the surface layer is black clay loam about 18
inches thick. The subsoil is dark grayish brown, firm clay
loam about 13 inches thick. Very dark gray worm casts
are common in the upper part, and olive brown mottles
are in the lower part. The underlying material to a depth
of about 60 inches is dark grayish brown and light olive
brown, mottled, calcareous clay loam glacial till. In a few
places the surface layer is more than 24 inches thick, and
in some places it is less than 12 inches thick.

Included with this soil in mapping are small areas of
Letri, Everly, and Glencoe soils. These soils make up 5 to
15 percent of the unit. The poorly drained Letri soils are
in shallow drainageways, the well drained Everly soils are
gently undulating on knolls and nearly level in areas
above deep drainageways, and the very poorly drained
Glencoe soils are in shallow depressions. '

Permeability is moderately slow, and available water
capacity is high. Surface runoff is medium to slow. The
surface layer is neutral or slightly acid. It is naturally
high in content of organic matter, low in content of
phosphorus, and high in content of potassium. The
seasonal high water table is at a depth of 3 to 6 feet.

Most areas are cropped. This soil has good potential for
cultivated crops, hay, pasture, and windbreaks. It has fair
potential for most engineering uses.

This soil is well suited to all of the crops commonly
grown in the county. It has few limitations, and it can be
cropped intensively. This moderately well drained soil
does not dry out so quickly in spring as the nearby well
drained Everly soil and cannot be worked so early. Leav-
ing crop residue on the surface of fall-plowed fields helps
to control soil blowing. An occasional green manure or sod
crop helps to maintain good structure and tilth.

This soil has few characteristics detrimental to the
growth and survival of trees in windbreaks. Weeds and
grasses can be controlled in newly established windbreaks
by shallow cultivation or approved herbicides. The hazard
of seedling mortality is moderate because the soil is

somewhat clayey. This hazard can be reduced by not
working the soil or planting the seedlings under wet con-
ditions. If the site for a windbreak is in sod, plowing and
disking during the summer or fall before planting in-
crease the moisture supply and kill unwanted vegetation.

The seasonal high water table moderately limits most
engineering uses. This soil is suitable as a septic tank ab-
sorption field in areas where the seasonal high water is
below a depth of 4 feet. The moderately slow permeabili-
ty can be overcome by increasing the size of the absorp-
tion area. The water table can be controlled on sites for
dwellings with basements by installing tile around the
footings. Unheated buildings without basements are less
affected by the water table but are highly susceptible to
frost action. The susceptibility to frost action can be over-
come by providing good surface drainage and a base of
more suitable material.

A cover of suitable base material also is needed to con-
trol the hazard of frost action on local roads and streets.
If used as roadfill, the underlying material is suitable in
the subgrade, but material that is stronger and less
susceptible to frost action is needed in the base. In most
areas of the included soils, the seasonal high water table
is shallower than that in the Wilmonton soil. As a result,
these soils are less suitable for most engineering uses.
Capability class I; not assigned to a range site.

347—Malachy loam. This nearly level, moderately well
drained and somewhat poorly drained, calcareous soil is
on former streambeds, beaches, and sand bars on the lake
plain. Slopes are slightly convex. Individual areas range
from 5 to 100 acres in size.

Typically, the surface layer is loam about 15 inches
thick. It is black in the upper part and very dark gray
and dark grayish brown in the lower part. The subsoil is
about 21 inches thick. It is dark grayish brown, mottled,
and friable. The upper part is loam, and the lower part is
fine sandy loam. The underlying material to a depth of
about 60 inches is pale brown and light yellowish brown
sand. All parts of the soil below a depth of about 8 inches
contain free lime. In some areas the surface layer is more
than 16 inches thick. These areas are good sources of top-
soil. In places, the surface layer is completely leached of
free lime or free lime is at the surface. In some areas,
thin bands of silty material are in the sandy underlying
material at a depth of 20 to 40 inches or the underlying
material is silty glacial till at a depth of 40 to 60 inches.
Available water capacity is higher than that in this
Malachy soil, and these areas are therefore more resistant
to drought.

Included with this soil in mapping are spots of Sver-
drup, Sioux, and Arvilla soils. These soils make up 3 to 10
percent of the unit. They are shallow over sand and
gravel. Crops on these soils are the first to wilt during
midsummer dry periods.

Permeability is moderately rapid above the sandy un-
derlying material. Surface runoff is medium to slow, and
available water capacity is moderate. The surface layer is
mildly alkaline. The content of organic matter is high, the
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content of phosphorus is very low, and the content of
potassium is medium. In most areas sand or sand and
gravel at a depth of 20 to 40 inches restrict the root zone.
The seasonal high water table is at a depth of 3 to 5 feet.

Most areas are cropped. This soil has fair potential for
cultivated crops, hay, pasture, windbreaks, and most en-
gineering uses.

Except for years when a long drought occurs, corn,
soybeans, small grain, and alfalfa are fairly well suited.
Drought is the major hazard. The soil is subject to soil
blowing, especially after fall plowing. A single-row shel-
terbelt reduces the risk of soil blowing and the loss of
moisture through evaporation and transpiration. The main
management needs are increasing fertility, maintaining
organic-matter content, and increasing available water
capacity. Leaving crop residue on the surface helps to
hold soil moisture and provides moisture for the next
crop. The surface layer is easy to work and can be made
into a good seedbed.

The potential of this soil for the trees and shrubs
needed in windbreaks is fair. Available water capacity is
moderate, and many trees and shrubs are likely to die if
drought occurs while they are becoming established. The
mortality rate can be partly overcome by providing spe-
cial care in site preparation and in planting and by weed
control. In some exposed areas where the surface layer is
sandy loam, soil blowing is a hazard to young trees and
shrubs. It can be controlled by maintaining a cover of
crop residue. Competition for moisture generally is criti-
cal. Weeds and grasses can be controlled by shallow cul-
tivation or approved herbicides.

This soil has fair potential for dwellings without base-
ments and for local roads and steets. The potential frost
action can be overcome by providing good surface
drainage around the dwellings and along the roads and
streets. The water table can be controlled around
dwellings with basements by placing drain tile around the
footings. The underlying material is suitable as roadfill.
The potential for septic tank absorption fields is fair, but
contamination of underground water is a hazard because
of seepage and rapid permeability. Cutbanks in shallow
excavations can cave, but this limitation can be overcome
by providing retaining walls or by enlarging the excava-
tion. Capability subclass IIs; not assigned to a range site.

402E —Sioux soils, 2 to 40 percent slopes. These undu-
lating to very steep, excessively drained soils are on ter-
race escarpments and on gravelly ridges in glaciated
uplands. Slopes on terrace escarpments are simple,
whereas slopes in the uplands are complex. Individual
areas range from 3 to 10 acres in size.

Typically, the surface layer is black gravelly sandy
loam about 11 inches thick. The underlying material to a
depth of about 16 inches is dark grayish brown and dark
yellowish brown gravelly coarse sand. Below this to a
depth of about 60 inches is dark yellowish brown and
grayish brown very gravelly coarse sand. Typically, the
soil is calcareous throughout, but in a few places the sur-
face layer is leached of free lime. The surface layer is
gravelly loamy coarse sand or gravelly loam in places.

Included with these soils in mapping is a small acreage
where the gravelly underlying material is only a few feet
thick over glacial till or silty alluvium. Also included are
small areas of Arvilla and Fordville soils, which make up
5 to 20 percent of the unit. These included soils are on the
less exposed parts of side slopes and escarpments. They
are deeper over the gravelly underlying material and are
less droughty than the Sioux soils. )

Permeability is rapid, and available water ecapacity is
very low or low. These soils take in water rapidly. The
surface layer is mildly alkaline. The content of organic
matter is moderate or low, the content of phosphorus is
very low, and the content of potassium is low. The under-
lying sand and gravel, which is 7 to 12 inches below the
surface, severely restricts the root zone. The seasonal
high water table is at a depth of more than 6 feet.

Most areas are used for grazing. These soils have poor
potential for cultivated crops and range. They have good
to poor potential for engineering uses.

These soils are generally not cropped. In some small
areas they are cropped with other, more suitable soils
because managing these soils and the more suitable soils
separately is not practical. The hazard of drought is very
severe because of the very limited available water capaci-
ty.

Some areas are used for range. Most of these areas
have been overgrazed, and the native grass species have
declined in vigor and decreased in abundance. The native
grass has been replaced by less productive grasses,
mainly Kentucky bluegrass and weeds, such as goldenrod,
gumweed, and buckbrush. Proper grazing use, deferred
grazing, and a planned grazing system improve the suita-
bility of these soils for range.

The Sioux soils that are undulating and sloping have
fair to poor potential for windbreaks. The hazard of
seedling mortality is severe during the first year because
available water capacity is low or very low and natural
fertility is low. This hazard can be reduced by providing
special care in site preparation and in planting and by
weed control. The moderately steep to very steep Sioux
soils generally are very poorly suited to windbreaks.
Onsite inspection is needed to determine the suitability of
an area for trees and shrubs.

If slopes are gentle, these soils are well suited as sites
for dwellings and roads and as sources of roadfill. If
slopes are gentle, septic tank absorption fields work well,
but contamination of streams and underground water is a
hazard because of seepage through the rapidly permeable
underlying material. Cutbanks in shallow excavations can
cave, but this limitation can be overcome by enlarging the
excavation or by providing retaining walls. Gravel pits
are in some areas of these soils. Capability subclass VIls;
Very Shallow range site.

418—Lamoure silty clay loam. This nearly level,
poorly drained, calcareous soil is on flood plains that are a
few feet higher than the rivers, creeks, and drainageways
that dissect them. It is occasionally flooded. Individual
areas are long and narrow and range from 10 to more
than 200 acres in size.
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Typically, the surface layer is silty clay loam about 25
inches thick. It is black in the upper part and very dark
gray in the lower part. The subsoil is very dark gray,
mottled, friable silty clay loam about 13 inches thick. The
underlying material to a depth of about 60 inches is
mostly dark grayish brown silty clay loam alluvium. The
soil is caleareous throughout. In some areas the surface
layer is loam or clay loam. Pockets of gypsum are in the
subsoil and the underlying material in some areas. In a
few areas the calcareous alluvium is covered by 1 foot to
3 feet of noncalcareous, dark colored sediments that have
washed in from the uplands. There are likely to be thin
sandy layers anywhere in the profile.

Included with this soil in mapping are small areas of La
Prairie and Rauville soils. These soils make up 2 to 10
percent of the unit. The moderately well drained La
Prairie soils are in slightly raised positions. The very
poorly drained Rauville soils are in oxbows and stream
channels.

Permeability is moderate, and available water capacity
is high. Surface runoff is slow. The surface layer is mildly
alkaline. The content of organic matter is high, the con-
tent of phosphorus is low, and the content of potassium is
high. The seasonal high water table is at a depth of 1 foot
to 3 feet.

Most areas are cropped or are used for grazing. This
soil has good potential for cultivated crops, hay, pasture,
and range. It has fair to poor potential for windbreaks
and poor potential for most engineering uses.

This soil is suited to all of the crops commonly grown in
the county. The major limitation is wetness. The soil is
flooded seasonally, especially by melt water during spring
runoff. In places it is also flooded after heavy rains dur-
ing the growing season, and the floodwater damages
crops. In places the surface layer has a high content of
lime that causes a fertility imbalance. Drainage tile is dif-
ficult to install in most areas, and sufficiently sloping out-
lets are difficult to establish on bottom land. Dikes that
protect the soil from floodwater are practical in places. If
the soil is worked when too wet, clods that are difficult to
break up form.

The potential of this soil for the trees and shrubs
needed in windbreaks is fair to poor. The wetness, the oc-
casional flooding, and the high content of lime reduce the
number of species that can grow well. The excessive lime
interferes with the uptake of nutrients in many woody
plants. Chlorosis, which generally is caused by a deficien-
cy of available iron, occurs in many trees and shrubs on
soils that are high in content of lime. This condition is
best controlled by planting trees and shrubs that can
tolerate the lime content. Site preparation should be
completed the fall before planting because in many years
clods form if the soil is worked when it is too wet early in
spring. Weeds and grasses in newly established wind-
breaks can be controlled by shallow cultivation or ap-
proved herbicides.

Because of the hazard of occasional flooding and the
wetness, the potential for dwellings, septic tank absorp-

tion fields, and most other engineering uses is poor. Be-
fore local roads are constructed across areas of this soil,
onsite investigation is needed to determine the extent of
flooding and the proper design. Capability subclass ITw;
Subirrigated range site.

421B—Ves loam, 1 to 4 percent slopes. This gently un-
dulating, well drained soil is on low hills that rise 5 to 10
feet above the floor of the lowland plain and on the lower
parts and tops of hills that have steeper side slopes.
Slopes are complex, convex, and about 100 feet long. In-
dividual areas range from 3 to 125 acres in size.

Typically, the surface layer is black and very dark gray
loam about 11 inches thick. The subsoil is friable loam
about 25 inches thick. The upper part is dark yellowish
brown and brown, and the lower part is light olive brown
and calcareous. The underlying material to a depth of
about 60 inches is olive brown, calcareous loam glacial till.
Some spots are sandy and gravelly.

Included with this soil in mapping are small areas of
the undulating, eroded Ves soils; Seaforth, Storden, Nor-
mania, and Glencoe soils; and poorly drained soils in
which the surface layer and subsoil are leached of car-
bonates. These soils make up 10 to 20 percent of the unit.
The moderately well drained, calcareous Seaforth soils
are on convex peninsulas at a slightly lower elevation
than this Ves soil. The well drained, calcareous Storden
soils are on the steepest, most exposed convex parts of
hillsides. The moderately well drained Normania soils are
in swales, saddles, and other concave areas; the very
poorly drained Glencoe soils are in shallow depressions;
and the poorly drained, leached soils are in drainageways.

Permeability is moderate, and surface runoff is medi-
um. Available water capacity is high. Reaction in the sur-
face layer is neutral. The content of organic matter is
high, the content of phosphorus is low, and the content of
potassium is high. The seasonal high water table is at a
depth of more than 6 feet.

Most areas are cropped. This soil has good potential for
cultivated crops, hay crops, windbreaks, and most en-
gineering uses.

This soil is suited to all of the crops commonly grown in
the county. The hazard of erosion is slight. Stones are
sometimes pushed to the surface by tillage and by frost
action. Tillage is easier if the stones are removed periodi-
cally. The short, complex slopes generally are not well
suited to terracing and contour farming. Minimum tillage
practices, such as chisel plowing, help to control erosion.
Leaving crop residue on the surface and keeping the sur-
face rough reduce the risk of soil blowing on fall-plowed
fields during winter and spring. An occasional green
manure or sod crop helps to maintain good structure and
tilth. Grassed waterways are needed in areas where
water collects on and crosses this soil.

This soil has few characteristics detrimental to the
growth and survival of trees in windbreaks. Weeds and
grasses can be controlled in newly established windbreaks
by shallow cultivation or approved herbicides. If the site
for a windbreak is in sod, plowing and disking during the
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summer or fall before planting increase the moisture
supply and kill unwanted vegetation.

This soil is suited to onsite sanitary waste disposal and
septic tank absorption fields. In the part of the county
where it is mapped, it is the most commonly used soil for
absorption fields. It is a good source of topsoil. If used as
roadfill, it is suitable as subgrade material, but stronger
material that is less susceptible to frost action is better as
the base material. Many farmsteads are located on this
soil. Most of the included soils have a seasonal high water
table within a depth of 6 feet. Depending on depth to the
water table, they have moderate or severe limitations for
most engineering uses. Capability subclass Ile; not as-
signed to a range site.

421B2—Ves loam, 3 to 6 percent slopes, eroded. This
undulating, well drained soil is on complex, convex hills
that rise about 10 feet above the floor of the lowland
plain. In spots on eroded hillsides, the yellowish underly-
ing material of Storden soils is exposed. Slopes are 70 to
125 feet long, and areas are 3 to 35 acres in size.

Typically, the surface layer is about 8 inches of very
dark gray loam that is mixed with some dark yellowish
brown loam. The subsoil is friable loam about 23 inches
thick. The upper part is dark yellowish brown and brown,
and the lower part is light olive brown and calcareous.
The underlying material to about 60 inches is olive brown,
calecareous loam glacial till.

Included with this soil in mapping are some sandy and
gravelly spots. About 5 to 20 percent of the unit is small
included areas of Storden and Normania soils and poorly
drained soils in which the surface layer and subsoil are
leached of carbonates. The well drained, calcareous Stor-
den soils are on the steepest, most exposed convex parts
of hillsides. The moderately well drained Normania soils
are in concave areas, such as swales, saddles, and foot
slopes. The poorly drained, leached soils are in
drainageways. -

Permeability is moderate. Surface runoff is medium,
and available water capacity is high. Reaction in the sur-
face layer is neutral. The content of organic matter is
moderate or high, the content of potassium is naturally
high, and the content of phosphorus is low. The seasonal
high water table is at a depth of more than 6 feet.

Most areas are cropped. This soil has good potential for
cultivated crops, hay crops, windbreaks, and most en-
gineering uses.

This soil is suited to all of the crops commonly grown in
the county. The hazard of erosion is moderate. Stones are
sometimes pushed to the surface by tillage and by frost
action. Tillage is easier if the stones are removed periodi-
cally. The complex slopes generally are not well suited to
terracing and contour farming. Minimum tillage practices,
such as chisel plowing, help to control erosion. Leaving
crop residue on the surface and keeping the surface
rough reduce the risk of soil blowing on fall-plowed fie'ds
during winter and spring. An occasional green manure or
sod crop helps to maintain good structure and tilth.
Grassed waterways are needed in areas where water col-
lects on and crosses this soil.

This soil is suited to the trees and shrubs needed in
windbreaks. If the site for a windbreak is in sod, plowing
and disking during the summer or fall before planting in-
crease the moisture supply and kill unwanted vegetation.
Erosion can be controlled during site preparation by
maintaining crop residue on the surface. In places wind-
breaks can be planted on the contour. Weeds and grasses
can be controlled in newly established windbreaks by
shallow cultivation or approved herbicides.

This soil is suitable as a septic tank absorption field.
The underlying material is suitable as roadfill in the sub-
grade if good drainage is provided along the roadway.
Local roads and streets generally are improved if
stronger soil material that is less susceptible to frost ac-
tion is used in the base. Special design or precautions are
needed if the small areas of included Normania soils and
the included poorly drained, leached soils occur on the
construction site. These soils have a more shallow
seasonal high water table than the Ves soil. Capability
subclass Ile; not assigned to a range site.

423—Seaforth loam, 1 to 3 percent slopes. This nearly
level, moderately well drained, calcareous soil is on the
low, complex knolls or islands in wet, flat areas and on
the low peninsulas on the lowland plain. Individual areas
range from 3 to 30 acres in size; most are less than 10
acres.

Typically, the surface layer is loam about 15 inches
thick. It is black in the upper part and very dark gray,
grayish brown, and black in the lower part. The subsoil is
grayish brown, friable loam about 9 inches thick. The un-
derlying material to a depth of about 60 inches is grayish
brown and olive brown, mottled loam. The soil generally
is calcareous throughout, but in places the surface layer is
leached of free lime. In some areas the texture is clay
loam. Pockets of gypsum are in the subsoil and the under-
lying material in many areas.

Included with this soil in mapping are small areas of
Canisteo soils, which make up 2 to 5 percent of the unit.
These poorly drained, calcareous soils are at slightly
lower elevations on the till plain.

Permeability is moderate, and available water capacity
is high. Surface runoff is medium to slow. The surface
layer is mildly alkaline or moderately alkaline because the
content of lime is high. The content of organic matter is
high, the content of phosphorus is very low, and the con-
tent of potassium is high. The seasonal high water table is
at a depth of 3 to 5 feet.

Except for a few islands in undrained areas, most areas
are cropped. This soil has good potential for cultivated
crops, hay, and pasture. It has fair potential for wind-
breaks and for most engineering uses.

If adequately fertilized, this soil is suited to all of the
crops commonly grown in the county. In places a high
content of lime in the surface layer causes a fertility im-
balance. The hazard of soil blowing is slight. Drainage of
this soil is not needed, but drainage of the adjoining soils
makes managing this soil easier. Leaving crop residue on
the surface reduces the risk of soil blowing on fall-plowed
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fields during winter and spring. The fertility imbalance
can be corrected by including a liberal amount of potassi-
um and phosphorus in fertilizers.

The potential of this scil for the trees and shrubs
needed in windbreaks is fair. The excessive content of
lime adversely affects the uptake of plant nutrients.
Chlorosis, which results from a lack of iron, occurs in
plants. This condition is best controlled by planting trees
and shrubs that can tolerate the high content of lime. Soil
blowing can be controlled on bare knobs by maintaining a
cover of crop residue. Weeds and grasses can be con-
trolled in newly established windbreaks by shallow cul-
tivation or approved herbicides.

The seasonal high water table adversely affects many
engineering uses. On sites for dwellings with basements,
it generally can be controlled by installing drainage tile
on the outer side of the footings. A cover of more suitable
material is often used under foundations, footings, and
floors to prevent the structural damage caused by settle-
ment of the soil. Septic tank absorption fields work poorly
during wet periods when the water table is high. The
high susceptibility to frost action on local roads and
streets can be overcome by removing surface water and
by adding a cover of more suitable base material. Special
design or precautions are needed if the small areas of in-
cluded Canisteo soils occur on the construction site. These
soils have a shallower seasonal high water table than the
Seaforth soil. Capability subeclass IIs; not assigned to a
range site.

437TE—Buse loam, 18 to 25 percent slopes. This steep,
well drained soil is on ridges and side slopes along
streams and drainageways and around the edges of ponds
and lakes. A few stones and boulders are on the surface.
Spots of sand and gravel are on some ridgetops. Slopes
are convex and simple. Individual areas generally are long
and narrow and are 3 to 25 acres in size.

Typically, the surface layer is very dark gray loam
about 7 inches thick (fig. 10). The next 8 inches is very
dark gray and brown loam that has many worm casts and
root channels. The underlying material to a depth of
about 60 inches is dark yellowish brown, dark grayish
brown, and light olive brown loam. The soil generally is
caleareous throughout, but in places part or all of the sur-
face layer lacks free lime.

Included with this soil in mapping are small areas of
Lamoure, La Prairie, and Rauville soils in the
drainageways that dissect this unit. Also included are the
moderately well drained Darnen soils on the concave
parts of foot slopes. Included soils make up 5 to 20 per-
cent of the unit. ,

Permeability is moderate to moderately slow, and
available water capacity is high. Surface runoff is very
rapid. The surface layer is mildly alkaline. The content of
organic matter is moderate, the content of phosphorus is
very low, and the content of potassium is medium. The
seasonal high water table is at a depth of more than 6
feet. \

Most areas are used for grazing. This soil has poor
potential for cultivated crops. It has fair potential for
range and pasture and poor potential for windbreaks and
for most engineering uses.

Most areas are used for range. They generally have
been overgrazed. As a result, the native grass species
have declined in vigor and decreased in abundance. They
have been replaced by less productive grasses, mainly
Kentucky bluegrass and weeds, such as gumweed,
buckbrush, and goldenrod. Proper stocking rates, timely
deferment of grazing, uniform distribution of grazing, and
a planned grazing system improve the range and keep the
range and the soil in good condition. Potential pond reser-
voir sites are common.

A few small areas in fields of less sloping soils are used
for cultivated crops. Hay and pasture are the main crops.
Oats are grown only to reestablish permanent hay or
pasture. The hazard of erosion is very severe in cropped
areas. Because of the very rapid runoff, this soil is
droughty. Gullies should be shaped and seeded to form
grassed waterways. Diversion terraces can be built on
some of the slopes above these soils to prevent or retard
the formation of gullies.

This soil is too steep for windbreaks but is suitable for
other plantings. The hazard of erosion is severe if the
surface is disturbed. Planting sites can be prepared by
furrowing on the contour or by scalping away the sod for
individual trees and shrubs. Mortality of trees and shrubs
during the first year is slight to severe, depending on the
aspect and the slope position. Conditions are less favora-
ble on hot, dry, south-facing and west-facing slopes. More
species of trees and shrubs can be grown on the cooler,
more moist north-facing and east-facing slopes. Weeds
and grasses can be controlled by approved herbicides or
by hand methods, such as hoeing.

This soil is poorly suited to most engineering uses
because slopes are steep. Septic tank absorption fields are
very difficult to construct on this soil. In addition, special
design is needed to overcome the problems of lateral
seepage and downslope flow. If roads are built, special
design and seeding, mulching, and sodding are needed.
The soil material is suitable for the subgrade in roads, but
stronger material that is less susceptible to frost action is
more suitable in the base. Good sites for dwellings
generally are above the areas of this soil on side slopes.
Capability subclass VIe; Thin Upland range site.

437F—Buse loam, 25 to 40 percent slopes. This very
steep, well drained soil is on side slopes and ridges along
rivers, creeks, and deep drainageways. A few stones and
boulders are on the surface and in the soil in most places.
Shallow, narrow drainageways dissect this soil at irregu-
lar intervals. Small sandy and gravelly spots are on some
of the crests of slopes. Slopes are convex, simple, and
about 150 feet long. Individual areas are long and narrow
and are 3 to 50 acres in size.

Typically, the surface layer is very dark gray loam
about 7 inches thick. The next 7 inches is very dark gray
and brown loam that has many worm casts and root chan-
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nels. The underlying material to a depth of about 60
inches is dark yellowish brown, dark grayish brown, and
light olive brown loam glacial till. The soil generally is cal-
careous throughout, but in places part or all of the sur-
face layer lacks free lime.

Included with this soil in mapping are narrow areas of
Lamoure, La Prairie, and Rauville soils in the
drainageways that dissect this unit and moderately well
drained Darnen soils on the concave parts of foot slopes.
These soils make up 10 to 20 percent of the unit.

Permeability is moderate to moderately slow, and
available water capacity is high. Surface runoff is very
rapid. The surface layer is mildly alkaline. The content of
organic matter is moderate, the content of phosphorus is
very low, and the content of potassium is medium. The
seasonal high water table is at a depth of more than 6
feet.

Most areas are used for grazing. This soil has poor
potential for cultivated crops, fair to poor potential for
range and pasture, and poor potential for windbreaks and
most engineering uses.

This soil is too steep for crops. It is best suited to
range. Most areas have been overgrazed. As a result, na-
tive grass species have declined in vigor and decreased in
abundance and have been replaced by less productive
grasses, mainly Kentucky bluegrass and weeds, such as
buckbrush, gumweed, and goldenrod. Proper stocking
rates, uniform distribution of grazing, timely deferment
of grazing, and a planned grazing system improve the
range and keep the range and the soil in good condition.
Potential pond reservoir sites are common.

This soil is too steep for windbreaks but is suitable for
other plantings. The hazard of erosion is severe if the
surface is disturbed. Planting sites can be prepared by
scalping away the sod for individual trees and shrubs.
Mortality of trees and shrubs during the first year is
slight to severe, depending on the aspect and slope posi-
tion. Conditions are less favorable on hot, dry south-fac-
ing and west-facing slopes. More species of trees and
shrubs can be grown on the cooler north-facing and east-
facing slopes. Weeds and grasses can be controlled by ap-
proved herbicides or by hand methods, such as hoeing.

This soil is very poorly suited to most engineering uses
because slopes are very steep. If roads are built on this
soil, special care and design and seeding, mulching, and
sodding are needed to control erosion and prevent the
formation of gullies. Good sites for dwellings generally
are above the areas of this soil on side slopes. Capability
subclass VIle; Thin Upland range site.

446—Normania loam, 1 to 3 percent slopes. This
nearly level, moderately well drained soil is on the lower,
slightly concave parts of side slopes and on the upper
parts of drainageways on the lowland plain. Individual
areas are irregular in shape and range from 4 to 40 acres
in size. Slopes are mostly slightly concave, but in large
open areas they are plane.

Typically, the surface layer is about 17 inches thick.
The upper part is black loam, and the lower part is very

dark gray loam that has many dark grayish brown worm
casts. The subsoil is about 19 inches thick. It is dark gray-
ish brown, friable loam in the upper part and olive brown,
mottled, calcareous, friable loam in the lower part. The
underlying material to a depth of about 60 inches is gray-
ish brown and gray, mottled, calcareous loam glacial till.

Included with this soil in mapping are small areas of
Ves, Seaforth, Darnen, Canisteo, and Glencoe soils. These
soils make up 5 to 15 percent of the unit. The well
drained Ves soils and moderately well drained, caleareous
Seaforth soils are in slightly convex areas; the
moderately well drained Darnen soils are on foot slopes
and in other areas where the surface layer is more than
24 inches thick; the poorly drained Canisteo soils are in
the nearly level, lower lying areas; and the very poorly
drained Glencoe soils are in slight depressions.

Permeability is moderate, and available water capacity
is high. Surface runoff is medium to slow. The surface
layer is neutral or slightly acid. The content of organic
matter and potassium is naturally high, and the content of
phosphorus is very low. The seasonal high water table is
at a depth of 3 to 6 feet.

Most areas are cropped. This soil has good potential for
cultivated crops, range, and windbreaks. It has good or
fair potential for most engineering uses.

This soil is well suited to all of the crops commonly
grown in the county. It has few limitations, and it can be
cropped intensively. Because it is moderately well
drained, it does not dry out so quickly in spring as the
nearby well drained Ves soils and cannot be worked so
early. Leaving crop residue on the surface of fall-plowed
fields helps to maintain good structure and tilth.

This soil is well suited to the trees and shrubs needed
in windbreaks. Texture and drainage characteristics allow
deep penetration of moisture and roots and uniform dis-
tribution of roots. Weeds and grasses can be controlled in
newly established windbreaks by shallow cultivation or
approved herbicides. If the site for a windbreak is in sod,
plowing and disking during the summer or fall before
planting increase the moisture supply and kill unwanted
vegetation.

The seasonal high water table adversely affects most
engineering uses. It can be controlled on sites for
dwellings with basements by installing tile around the
footings. Septic tank absorption fields work poorly in the
spring. Local roads and streets on this soil are more sta-
ble if a cover of stronger material that is less susceptible
to frost action is added. The underlying material is suita-
ble in the subgrade. This soil is a good source of topsoil.
The small areas of included better drained soils provide
possible sites for dwellings and absorption fields. Special
design or precautions are needed if the small areas of in-
cluded Canisteo or Glencoe soils occur on the construction
site. These soils have a shallower seasonal high water
table than the Normania soil. Capability class I; not as-
signed to a range site.

450—Rauville silty clay loam. This nearly level, very
poorly drained, calcareous soil is in old stream channels
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and other low, wet areas along rivers and creeks and in
some of the wet, marshy drainageways that dissect the
Coteau slope. It is subject to flooding. If it has been
pastured, it has a hummocky surface. Individual areas
range from 15 to 150 acres in size.

Typically, the surface layer is caleareous silty clay loam
about 38 inches thick. The upper part is black; the next
part is very dark gray, black, and dark gray; and the
lower part is black. The underlying material to a depth of
about 60 inches is very dark gray, calcareous silty clay
loam. In a few spots sandy, gravelly, and stony material
has been deposited along the streams. In a few places
lime has been leached out of the upper part of the surface
layer.

Included with this soil in mapping are a small acreage
of marshes and springs on bottom land, a few areas
where the soil formed in loamy alluvial sediments, some
areas where sand and gravel are at a depth of more than
40 inches, and some small areas of Lamoure and La
Prairie soils. These included areas make up 5 to 25 per-
cent of the unit.

Permeability is moderate or moderately slow, and
available water capacity is high. Surface runoff is very
slow or ponded. The surface layer is mildly alkaline or
moderately alkaline. The content of organic matter is
high, the content of phosphorus is very low, and the con-
tent of potassium is medium. Except for long dry periods,
the seasonal high water table is at or near the surface
most of the time.

Most areas are used as wildlife habitat. This soil has
poor potential for range, cropland, windbreaks, and en-
gineering uses. It has good potential for wetland wildlife
habitat.

This soil is too low and too wet to be drained and used
as cropland. The wetness is a severe limitation, and flood-
ing is a severe hazard. In most areas the grass species
are undesirable for range. If drainage and flood control
can be provided, the improved areas have good to fair
potential for eropland.

This soil is not suited to trees because most areas are
wet and frequently flooded. If areas are improved, how-
ever, the species of trees that can tolerate the high con-
tent of lime and the wetness can be grown.

This soil has poor potential for most engineering uses
because of the frequent flooding and the seasonal high
water table. If local roads are to cross areas of this soil,
onsite investigation is needed to determine the extent of
flooding and the kind of alluvial sediments. Capability
subclass VIw; Wetland range site.

494B—Darnen loam, 2 to 6 percent slopes. This gently
sloping, moderately well drained soil occurs as narrow,
concave strips along the foot of the steeper slopes and at
the upper end of drainageways. Most areas are 3 to 10
acres in size.

Typically, the surface layer is black loam about 27
inches thick. The subsoil is friable loam about 20 inches
thick. The upper part is very dark grayish brown and
dark brown, and the lower part is very dark grayish

brown and olive brown and is slightly calcareous. The un-
derlying material to a depth of about 60 inches is olive
brown, mottled, calcarous loam. Thin gravelly, sandy, or
cobbly layers are common in the underlying material. In
some areas the surface layer is less than 24 inches thick.

Included with this soil in mapping are a small acreage
of the nearly level Darnen soils, a small acreage of the
more sloping Darnen soils, and small areas of La Prairie
soils. These soils make up 2 to 7 percent of the unit. The
moderately well drained La Prairie soils are on the bot-
tom land next to the Darnen soils on foot slopes. They are
subject to flooding.

Permeability is moderate, and available water capacity
is high. Surface runoff is medium to slow. Reaction in the
surface layer is neutral. The content of organic matter is
high, the content of phosphorus is low, and the content of
potassium is medium. In most areas the seasonal high
water table is at a depth of more than 6 feet, but in some
it is between 3 and 6 feet.

Most areas are cropped. Because this soil commonly is
adjacent to steeper soils, many areas are used for grazing.
The soil has good potential for cultivated crops, hay crops,
range, and windbreaks. It has fair potential for most en-
gineering uses.

This soil is well suited to corn, small grain, soybeans,
and alfalfa. The hazard of erosion is slight. If erosion oc-
curs on the adjacent higher lying soils, the eroded soil
material is likely to injure or smother the plants growing
on this soil. Terraces and contour rows should be on a
slight grade so that water does not collect between the
rows. Grassed waterways are needed in areas where
water collects on and crosses this soil.

This soil is well suited to the trees and shrubs needed
in windbreaks. Texture and drainage characteristics allow
deep penetration of moisture and roots and uniform dis-
tribution of roots. Weeds and grasses can be controlled in
newly established windbreaks by shallow cultivation or
approved herbicides. If the site for a windbreak is in sod,
plowing and disking during the summer or fall before
planting increase the moisture supply and kill unwanted
vegetation.

This soil has fair potential for septic tank absorption
fields, sites for dwellings, and local roads and streets. The
moderate permeability, a limitation in septic tank absorp-
tion fields, can be overcome by increasing the size of the
field. If buildings are constructed on this soil, artificial
drainage and more suitable base material help to over-
come the moderate shrink-swell potential. If roads are
built on this soil, good drainage along the roadway is
needed and the thick surface layer should be replaced
with more suitable base material. This soil is a very good
source of topsoil. Capability subclass Ile; Overflow range
site.

894D2—Storden-Everly complex, 12 to 18 percent
slopes, eroded. This map unit consists of well drained,
moderately steep soils along the sides and at the head of
drainageways. A few stones and boulders are on the sur-
face and in the soil. Slopes are convex, simple, and 150 to
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200 feet long. Individual areas are long and narrow and
are mostly 3 to 15 acres in size.

Storden loam, which makes up 50 to 75 percent of the
mapped areas, is on the steepest, most convex middle
part of side slopes. Everly clay loam, which makes up 30
to 45 percent of the mapped areas, is on the more gentle,
less convex upper and lower parts of side slopes. In large
areas on eroded hillsides, the yellowish underlying materi-
al of the Storden soil is exposed. On the fringes of these
areas, the brownish subsoil of the Everly soil is exposed.
The two soils are so intricately mixed or are in areas so
small that it is not practical to separate them in mapping.

Typically, the Storden soil has a grayish brown loam
surface layer about 7 inches thick. The underlying materi-
al to a depth of about 60 inches is loam glacial till. It is
olive brown in the upper part and light olive brown in the
lower part. In uneroded areas the surface layer is darker.
The soil is caleareous throughout.

Typically, the Everly soil has a clay loam surface layer
about 7 inches thick. The subsoil is friable clay loam about
12 inches thick. It is brown in the upper part and dark
yellowish brown in the lower part. The underlying materi-
al to a depth of about 60 inches is yellowish brown, cal-
careous loam glacial till mottled with gray. The surface
layer is a few inches thicker in pastures and other
uneroded areas.

Included with these soils in mapping are small areas of
less sloping Everly soils and more sloping Storden soils
on side slopes. Also included are small areas of Letri and
Darnen soils, which make up 2 to 10 percent of the unit.
The poorly drained Letri soils are in narrow
drainageways that dissect these soils. The moderately
well drained Darnen soils are in narrow areas on the con-
cave part of foot slopes. They have a thick, dark colored
surface layer.

Permeability is moderate, and surface runoff is rapid.
Available water capacity is high. The surface layer is
mildly alkaline or neutral. The content of organic matter
is low or moderate, the content of phosphorus is very low,
and the content of potassium is medium. The seasonal
high water table is at a depth of more than 6 feet.

Most areas are cropped or are used for grazing. These
soils have poor potential for cultivated crops, fair poten-
tial for hay and pasture, and poor potential for wind-
breaks and most engmeermg uses.

Hay and small grain are suitable crops. The hazard of
erosion is very severe and the hazard of drought severe
because runoff is rapid on these moderately steep soils.
Slopes are too steep for terracing. Contour striperopping
and spring plowmg help to control erosion. Heavy applica-
tions of manure increase product1v1ty in eroded areas. If
striperopping is not practical, erosion can be controlled by
growing hay or pasture crops. Waterways should be
maintained and in places new ones added.

These soils are too steep for windbreaks but are suita-
ble for other plantings. The hazard of erosion is severe if
the surface is disturbed. Planting sites can be prepared
by furrowing on the contour or by scalping away the sod

for individual trees or shrubs. Mortality of trees and
shrubs during the first year is slight to severe, depending
on the aspect and slope position. Conditions are less
favorable on the hot, dry south-facing and west-facing
slopes. More species can be grown on the cooler, more
moist north-facing and east-facing slopes. Weeds and
grasses can be controlled by approved herbicides or by
hand methods, such as hoeing.

The hazard of erosion is severe if these moderately
steep soils are used as sites for septic tank absorption
fields, roads, or dwellings. Septic tank absorption fields
are difficult to construet, and special design is needed to
overcome the problems of lateral seepage and downslope
flow. Special design is needed if roads are constructed on
these soils. Seeding, mulching, and sodding to control ero-
sion also are needed. If used as roadfill, the soils
generally are suitable in the subgrade, but stronger soil
material that is less susceptible to frost action is needed
in the base. Good sites for dwellings generally are above
the areas of these soils on side slopes. Capability subclass
IVe; not assigned to a range site.

902C2—Barnes-Buse loams, 6 to 12 percent slopes,
eroded. This map unit consists of rolling, well drained
soils on the sides and at the head of drainageways and
around depressions. Slopes are convex and complex and
range from 100 to 150 acres in length. Some areas are
stony. The yellowish underlying material of the Buse soil
is exposed on many eroded hillsides. Individual areas
range from 3 to 45 acres. They are 40 to 60 percent
Barnes soils and 30 to 50 percent Buse soils. The Buse
soils are on the steepest, most convex parts of side slopes,
whereas the Barnes soils are on the more gentle, less con-
vex parts. The two soils are so intricately mixed or are in
areas so small that it is not practical to separate them in
mapping.

Typically, the Barnes soil has a very dark brown loam
surface layer about 7 inches thick. The subsoil is friable
loam about 12 inches thick. The upper part is yellowish
brown, and the lower part is light olive brown and cal-
eareous. The underlying material to a depth of about 60
inches is olive brown, light olive brown, and gray, calcare-
ous loam glacial till. In places the surface layer is black
and is a few inches thicker.

Typically, the Buse soil has a very dark gray loam sur-
face layer about 7 inches thick. The underlying material
to a depth of about 60 inches is dark yellowish brown,
dark grayish brown, and light olive brown loam glacial
till. In some areas a 10-inch layer of very dark gray and
brown loam that has many worm casts and root channels
is below the surface layer. The soil is caleareous
throughout.

Included with these soils in mapping are small areas of
less sloping Barnes soils and more sloping Buse soils on
side slopes. Also included, on knolls and the upper parts
of hillsides, are areas where gravelly material is exposed
and, on the concave parts of foot slopes, areas of the
moderately well drained Darnen soils. Included areas
make up 5 to 15 percent of the unit.
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Permeability is moderate, surface runoff is medium,
and available water capacity is high. Reaction is neutral
in the surface layer of the Barnes soil and mildly alkaline
in that of the Buse soil. The content of organic matter is
moderate in the Barnes soil and low in the Buse soil. In
both soils, the content of phosphorus is very low and the
content of potassium is medium. The seasonal high water
table is at a depth of more than 6 feet.

Most areas are cropped. These soils have fair potential
for cultivated crops, hay and pasture, and range. They
have good or fair potential for windbreaks and fair poten-
tial for most engineering uses.

If erosion is controlled and fertility maintained, these
soils are well suited to the crops commonly grown in the
county. The hazard of further erosion is moderate to
severe. Grassed waterways are needed in areas where
water collects. In many areas the slopes are too irregular
for terracing and contouring. A meadow crop that helps
to control runoff and erosion is needed in the rotation. A
high level of management also is needed. Included in a
high level of management are spring plowing, heavy ap-
plications of manure, return of all crop residue to the soil,
and disking instead of plowing for the small grain crop
that follows corn in the rotation.

These soils are suited to the trees and shrubs needed in
windbreaks. Trees and shrubs planted on the Buse soil
have a higher mortality rate and a slower growth rate
because of low fertility and excessive lime. Erosion can
be controlled by planting on the contour or by maintain-
ing a mulch of crop residue. Weeds and grasses can by
controlled in newly established windbreaks by shallow
cultivation or approved herbicides. If the site for a wind-
break is in sod, plowing and disking during the summer
or fall before planting increase the moisture supply and
kill unwanted vegetation.

Erosion is a concern if these soils are used for most en-
gineering purposes. It can be controlled on the shoulders
and sides of roads by seeding, mulching, and sodding. The
hazard of frost heave and shrinking and swelling can be
partly overcome on sites for roads by providing good sur-
face drainage and by using material that is less suscepti-
ble to frost heave in the base. If dwellings are built on
the less sloping foot slopes or ridgetops, the hazard of
erosion is easier to control. The moderate permeability, a
limitation in septic tank absorption fields, can be over-
come by increasing the size of the absorption area. Capa-
bility subclass IIle; Barnes soil in Silty range site, Buse
soil in Thin Upland range site.

904B2—Arvilla-Barnes-Buse complex, 2 to 6 percent
slopes, eroded. This map unit consists of undulating,
somewhat excessively drained and well drained soils on
glaciated uplands. The yellowish underlying material of
the Buse soil is exposed in spots on eroded hillsides. In-
dividual areas mostly range from 3 to 20 acres in size.
They are 30 to 50 percent Arvilla sandy loam, 25 to 40
percent Barnes loam, and 15 to 30 percent Buse loam. Ar-
villa sandy loam formed in gravelly material on ridges, in
pockets, and on knobs. Barnes loam formed in glacial till

on the gentler parts of side slopes. Buse loam formed in
glacial till on the steeper, more convex parts of side
slopes. The three soils are so intricately mixed or are in
areas so small that it is not practical to separate them in
mapping.

Typically, the Arvilla soil has a very dark gray sandy
loam surface layer about 6 inches thick. The subsoil is
about 10 inches thick. It is very dark grayish brown, fria-
ble sandy loam in the upper part and dark brown, very
friable coarse sandy loam in the lower part. The underly-
ing material to a depth of about 60 inches is dark yel-
lowish brown and brown, calcareous gravelly loamy
coarse sand. In some areas the gravel deposits are only a
few feet thick over glacial till. In places the surface layer
is darker colored and a few inches thicker.

Typically, the Barnes soil has a very dark brown loam
surface layer about 7 inches thick. The subsoil is about 13
inches thick. It is yellowish brown, friable loam in the
upper part and light olive brown, calcareous, friable loam
in the lower part. The underlying material to a depth of
about 60 inches is olive brown, light olive brown, and
gray, calcareous loam glacial till. The original surface
layer was several inches thicker. It has lost organic
matter as the result of erosion and cropping.

Typically, the Buse soil has a very dark gray loam sur-
face layer about 7 inches thick. The underlying material
to a depth of about 60 inches is dark yellowish brown,
dark grayish brown, and light olive brown loam glacial
till. In places a 10-inch layer of very dark gray and brown
loam that has many worm casts and root channels is
below the surface layer. The soil is calcareous throughout.

Included with these soils in mapping are small areas of
Sioux and Fordville soils, which make up 3 to 10 percent
of the unit. The excessively drained Sioux soils are on ex-
posed knobs and escarpments. The well drained Fordville
soils are in slightly concave areas.

Permeability is moderately rapid in the surface layer
and subsoil of the Arvilla soil and rapid in the underlying
gravelly sand. It is moderate in the Barnes and Buse
soils. Surface runoff is slow to medium on the Arvilla soil
and medium on the Barnes and Buse soils. The surface
layer is mildly alkaline, moderately alkaline, or neutral
The content of organic matter is moderate, the content of
phosphorus is very low, and the content of potassium is
low or medium. The seasonal high water table is at a
depth of more than 6 feet.

Most areas are cropped or are used for grazing. These
soils have fair to poor potential for cultivated crops, wind-
breaks, range, and hay crops. The potential for engineer-
ing uses varies, depending on the soil and the specific use.

Small grain and hay are suited crops. Except for years
when the rainfall is both adequate and timely, the soils
are too droughty for corn. The hazard of erosion is
moderate. Droughtiness is a moderate limitation on the
Arvilla soil because of the low available water capacity.
The main management needs are controlling erosion, con-
serving water, and increasing fertility. In areas where
slopes are too irregular for contouring, minimum tillage
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and the return of crop residue to the surface help to con-
trol erosion and conserve moisture. Spring plowing helps
to control soil blowing and erosion, particularly soil blow-
ing. Leaving stubble on the surface during winter helps
to trap snow and conserves moisture. A single-row shel-
terbelt helps to control erosion and conserves moisture.

The Barnes and Buse soils are better suited than the
Arvilla soil to trees and shrubs. In windbreaks on the Ar-
villa soil, mortality is likely to be severe if drought occurs
while the trees and shrubs are becoming established. This
can be partly overcome by providing special care in site
preparation and in planting and by weed control. Water
erosion and soil blowing can be controlled by maintaining
a mulch of crop residue. In places windbreaks can be
planted on the contour. Weeds and grasses can be con-
trolled in newly established windbreaks by shallow cul-
tivation or approved herbicides. If the site for a wind-
break is in sod, plowing and disking during the summer
or fall before planting increase the moisture supply and
kill unwanted vegetation.

These soils are suited to septic tank absorption fields.
These absorption fields function well on the Arvilla soil,
but contamination of underground water is a hazard
because of rapid permeability through the gravelly
material. The Arvilla soil is a good source of roadfill. All
three soils are suited as sites for local roads and streets
and dwellings. The underlying material of the Barnes and
Buse soils is suitable in the subgrade, but stronger
material that is less susceptible to frost action is needed
in the base. Because the soil material varies, onsite in-
spection and soil borings are needed to determine the
suitability of a site for a specific use. Capability subclass
1I1e; Arvilla soil in Shallow to Gravel range site, Barnes
soil in Silty range site, Buse soil in Thin Upland range
site.

904C2—Arvilla-Buse-Barnes complex, 6 to 12 percent
slopes, eroded. This map unit consists of rolling,
somewhat excessively drained and well drained soils on
glaciated uplands. The yellowish underlying material of
the Buse soil is exposed on eroded hillsides. Individual
areas range from 3 to 25 acres in size. They are 35 to 50
percent Arvilla sandy loam, 25 to 40 percent Buse loam,
and 15 to 25 percent Barnes loam. The Arvilla soil is on
gravelly knobs or ridges or in pockets of glacial till; the
Buse soil is on the steeper, more convex parts of side
slopes; and the Barnes soil formed in glacial till on the
more gentle parts of side slopes. The three soils are so in-
termingled or are in areas so small it is not praectical to
separate them in mapping.

Typically, the Arvilla soil has a very dark gray sandy
loam surface layer about 6 inches thick. The subsoil is
about 8 inches thick. It is very dark grayish brown, fria-
ble sandy loam in the upper part and dark brown, very
friable coarse sandy loam in the lower part. The underly-
ing material to a depth of about 60 inches is dark yel-
lowish brown and brown, calcareous gravelly loamy
coarse sand. The surface layer is darker and a few inches
thicker in uncultivated areas. In some areas the gravel
deposits are only a few feet thick over glacial till.

Typically, the Buse soil has a very dark gray loam sur-
face layer about 7 inches. The underlying material to a
depth of about 60 inches is dark yellowish brown, dark
grayish brown, and light olive brown loam glacial till. In
some areas a 10-inch layer of very dark gray and brown
loam that has many worm casts and root channels is
below the surface layer. The soil is calcareous throughout.

Typically, the Barnes soil has a very dark brown sur-
face layer about 7 inches thick. The subsoil is friable loam
about 12 inches thick. It is yellowish brown in the upper
part and light olive brown and calcareous in the lower
part. The underlying material to a depth of about 60
inches is olive brown, light olive brown, and gray, calcare-
ous loam glacial till. The surface layer is black and is a
few inches thicker in places. In a few areas it is clay loam
or sandy clay loam.

Included with these soils in mapping are small areas of
Sioux and Darnen soils, which make up 5 to 10 percent of
the unit. The excessively drained Sioux soils are on knobs
and the crests of hills where gravelly material is exposed.
The moderately well drained Darnen soils are on foot
slopes and in drainageways. They have a thick, dark
colored surface layer.

Permeability is moderately rapid in the surface layer
and subsoil of the Arvilla soil and rapid in the underlying
sand and gravel. It is moderate in the Buse and Barnes
soils. Available water capacity is low in the Arvilla soil
and high in the Buse and Barnes soils. The surface layer
is neutral, mildly alkaline, or moderately alkaline. The
content of organic matter is moderate, the content of
phosphorus is very low, and the content of potassium is
low or medium. In the Arvilla soil roots are restricted by
the underlying sand and gravel at a depth of 12 to 18
inches. The seasonal high water table is at a depth of
more than 6 feet.

Most areas are cropped. These soils have poor potential
for cultivated crops and fair potential for range and wind-
breaks. The potential for engineering uses varies, depend-
ing on the soil and the specific use.

Small grain and hay are the best suited crops. The
hazard of erosion is severe. The hazard of drought is
severe on the Arvilla soil The main management needs
are controlling erosion, conserving water, and improving
fertility. Spring plowing, heavy applications of manure,
and return of all crop residue to the soil are needed. Ter-
races generally are not built on these soils because the
Arvilla soil is shallow over gravelly sand. Some water-
ways should be maintained and some reestablished. If
gravelly sand has been exposed by erosion in waterways,
the addition of a layer of soil promotes the growth of
grasses.

The Buse and Barnes soils are better suited than the
Arvilla soil to trees. Mortality is likely to be severe on
the Arvilla soil if drought occurs while the trees and
shrubs are becoming established. This can be partly over-
come by providing special care in site preparation and in
planting and by weed control. Water erosion and soil
blowing can be controlled by maintaining a cover of crop



LYON COUNTY, MINNESOTA 39

residue. In places windbreaks can be planted on the con-
tour. Weeds and grasses can be controlled in newly
established windbreaks by shallow cultivation or ap-
proved herbicides. If the site for a windbreak is in sod,
plowing and disking during the summer or fall before
planting increase the moisture supply and kill unwanted
vegetation.

Because these soils vary, onsite inspection and soil
borings are needed to determine the suitability of a site
for a specific engineering use. The Arvilla soil is a good
source of roadfill. Small gravel pits are in some areas.
Roadfill from areas of Buse and Barnes soils is suitable in
the subgrade, but stronger material that is less suscepti-
ble to frost action is needed in the base. Except for con-
struction problems caused by slope, septic tank absorption
fields are suitable in these soils. In some areas of the Ar-
villa soil, contamination of underground water is a hazard
because of rapid permeability through the gravelly
material. The Arvilla soil is well suited as a site for
dwellings and local roads and streets. The Buse and
Barnes soils are also suitable if the hazards of frost action
and erosion and the shrinking and swelling are overcome.
Capability subclass IVe; Arvilla soil in Shallow to Gravel
range site, Buse soil in Thin Upland range site, Barnes
soil in Silty range site.

913D2—Buse-Barnes loams, 12 to 18 percent slopes,
eroded. This map unit consists of moderately steep, well
drained soils on the sides and at the head of
drainageways. Slopes are convex, simple, and about 150
feet long. In places the surface is stony. Individual areas
range from 3 to 15 acres in size. They are 55 to 75 per-
cent Buse soil and 25 to 40 percent Barnes soil. The Buse
soil is on the steepest, most convex hillsides, whereas the
Barnes soil is on the upper and lower parts of more gen-
tle hillsides. Some sandy and gravelly spots are on the
crests of slopes. In large areas on eroded hillsides, the
yellowish underlying material of the Buse soil is exposed.
The brownish subsoil of the Barnes soil has been exposed
on the fringes. The two soils are so intermingled or are in
areas so small that it is not practical to separate them in
mapping.

Typically, the Buse soil has a very dark gray loam sur-
face layer about 7 inches thick. The underlying material
to a depth of about 60 inches is dark yellowish brown,
dark grayish brown, and light olive brown loam. In some
areas an 8-inch layer of very dark gray and brown loam
that has many worm casts and root channels is below the
surface layer. The soil is calcareous throughout.

Typically, the Barnes soil has a very dark brown loam
surface layer about 7 inches thick. The subsoil is friable
loam about 10 inches thick. It is yellowish brown in the
upper part and light olive brown and calcareous in the
lower part. The underlying material to a depth of about
60 inches is olive brown, light olive brown, and gray, cal-
careous loam glacial till. The original surface layer has
lost organic matter as a result of erosion and cropping. In
places the surface layer is black and is a few inches
thicker. In a few areas it is clay loam or sandy clay loam.

Included with these soils in mapping are small areas of
less sloping Barnes soils and more sloping Buse soils on
side slopes. Also included are small, narrow areas of the
moderately well drained Darnen soils on the concave
parts of foot slopes and drainageways. The Darnen soils
make up 2 to 10 percent of the unit.

Permeability is moderate, and available water capacity
is high. Surface runoff is rapid to very rapid. The surface
layer of the Buse soil is mildly alkaline, and that of the
Barnes soil is neutral. The content of organic matter is
moderate or low, the content of phosphorus is very low,
and the content of potassium is medium. The seasonal
high water table is at a depth of more than 6 feet.

Most areas are cropped or are used for grazing. These
soils have poor potential for cultivated crops; fair poten-
tial for range, hay, and pasture; and poor potential for
windbreaks and most engineering uses.

Hay and small grain are suitable crops. The hazard of
erosion is very severe and the hazard of drought severe
because runoff is rapid on these moderately steep soils.
Slopes are too steep for terracing. Contour stripcropping,
spring plowing, and minimum tillage help to control ero-
sion. Heavy applications of manure increase productivity
in eroded areas. If stripcropping is not practical, erosion
can be controlled by growing hay or pasture crops.
Waterways should be maintained and in places new ones
added.

Many areas are used for range. Most of the areas in
range have been overgrazed. As a result, the native grass
species have declined in vigor and decreased in abundance
and have been replaced by less productive grasses, mainly
Kentucky bluegrass and such weeds as goldenrod, gum-
weed, and buckbrush. Proper stocking rates, timely defer-
ment of grazing, uniform distribution of grazing, and a
planned grazing system improve the range and keep the
range and the soil in good condition. Potential pond reser-
voir sites are common.

These soils are too steep for windbreaks but are suita-
ble for other plantings. The hazard of erosion is severe if
the surface is disturbed. Planting sites can be prepared
by furrowing on the contour or by scalping away the sod
for individual trees or shrubs. Mortality of trees and
shrubs during the first year is slight to severe, depending
on the aspect and slope position. Conditions are less
favorable on the hot, dry south-facing and west-facing
slopes. More species of trees and shrubs can be grown on
the cooler, more moist north-facing and east-facing slopes.
Weeds and grasses can be controlled by approved herbi-
cides or by hand methods, such as hoeing.

The hazard of erosion is severe if these moderately
steep soils are used as sites for septic tank absorption
fields, roads, or dwellings. Septic tank absorption fields
are difficult to construct, and special design is needed to
overcome lateral seepage and downslope flow. Special
design is needed if roads are constructed on these soils.
Seeding, mulching, and sodding also are needed to control
erosion. If used as roadfill, the soils contain material that
generally is suitable in the subgrade, but stronger soil
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material that is less susceptible to frost action is needed
in the base. Good sites for dwellings generally are above
the areas of these soils on side slopes. Capability subclass
IVe; Buse soil in Thin Upland range site, Barnes soil in
Silty range site.

915C2—Forman-Buse complex, 6 to 12 percent slopes,
eroded. This map unit consists of sloping, well drained
soils along drainageways on the Coteau slope. A few
stones and boulders are on the surface and in the soil.
Shallow drainageways dissect the slopes at irregular in-
tervals. Slopes are simple, convex, and 150 to 200 feet
long. Individual areas range from 3 to 40 acres. Forman
clay loam, which makes up 40 to 60 percent of the
mapped areas, has the more gentle, less convex slopes.
Buse loam, which makes up 35 to 50 percent of the areas,
has steeper, more convex slopes. In large areas on many
eroded hillsides, the yellowish underlying material of the
Buse soil is exposed. The two soils are so intricately
mixed or are in areas so small that it is not practical to
separate them in mapping.

Typieally, the Forman soil has a very dark gray clay
loam surface layer about 7 inches thick. The subsoil is
about 12 inches thick. It is dark brown, firm clay loam in
the upper part and light olive brown, calcareous, friable
clay loam in the lower part. The underlying material to a
depth of about 60 inches is grayish brown, caleareous clay
loam glacial till. The till is loam in places.

Typically, the Buse soil has a very dark gray loam sur-
face layer about 7 inches thick. The underlying material
to a depth of about 60 inches is dark yellowish brown,
dark grayish brown, and light olive brown clay loam or
loam. In places an 8-inch layer of very dark gray and
brown loam that has many worm casts and root channels
is between the surface layer and the underlying material
The soil is calcareous throughout.

Included with these soils in mapping are small areas of
less sloping Forman soils and more sloping Buse soils on
side slopes. Also included are small areas of Darnen and
Flom soils, which make up 3 to 8 percent of the unit. The
moderately well drained Darnen soils are in concave areas
at the foot of side slopes. The poorly drained Flom soils
are in the narrow drainageways that dissect this unit.

Permeability is moderate or moderately slow. Available
water capacity is high, and surface runoff is rapid. The
surface layer of the Forman soil is neutral in most places,
whereas that of the Buse soil is mildly alkaline. The con-
tent of organic matter is moderate in the Forman soil and
low in the Buse soil In both soils, the content of
phosphorus is low and the content of potassium is medi-
um. The seasonal high water table is at a depth of 6 feet
or more.

Most areas are cropped. These soils have fair potential
for cultivated crops, good or fair potential for windbreaks,
and good potential for hay crops and range. They have
fair potential for most engineering uses.

If erosion is controlled and fertility maintained, these
soils are well suited to the crops commonly grown in the
county. The hazard of further erosion is moderate to

severe. Grassed waterways are needed in areas where
water collects. If slopes are too irregular for terracing
and contouring, a rotation that includes a meadow crop is
needed to control runoff and erosion. A high level of
management also is needed. Included in a high level of
management are spring plowing, heavy applications of
manure, return of all erop residue to the soil, and disking
instead of plowing for the small grain crop that follows
corn in the rotation.

These soils are suited to the trees and shrubs needed in
windbreaks. Trees and shrubs planted on the Buse soil
have a higher mortality rate because of low fertility and
excessive lime. Erosion can be controlled by planting on
the contour or by maintaining a mulch of crop residue.
Weeds and grasses can be controlled in newly established
windbreaks by shallow cultivation, approved herbicides,
and hand methods, such as hoeing. If the site for a wind-
break is in sod, plowing and disking during the summer
or fall before planting increase the moisture supply and
kill unwanted vegetation.

Erosion is a concern if these soils are used for most en-
gineering purposes. It can be controlled on the shoulders
and sides of roads by seeding, mulching, and sodding. It is
easier to control if dwellings are constructed on the less
sloping foot slopes or ridgetops. The hazard of frost
heave and the shrinking and swelling can be overcome on
sites for local roads and streets by providing good
drainage and by using a blanket of more suitable base
material. A cover of more suitable material is often used
under the foundations, footings, and floors of dwellings to
prevent the structural damage caused by shrinking and
swelling. The moderate or moderately slow permeability,
a limitation in septic tank absorption fields, can be over-
come by increasing the size of the absorption area. Capa-
bility subclass IIle; Buse soil in Thin upland range site,
Forman soil in Silty range site.

915D2—Buse-Forman complex, 12 to 18 percent
slopes, eroded. This map unit consists of moderately
steep, well drained soils along drainageways on the
Coteau slope. In places the surface is stony. Slopes are
convex, simple, and 150 to 200 feet long. Individual areas
range from 3 to 20 acres in size. They are 50 to 75 per-
cent Buse loam and 25 to 45 percent Forman clay loam.
The Forman soil is on the upper and lower parts of
slopes. The Buse soil is on the steepest, most convex
parts of slopes. In large areas on many eroded side
slopes, the yellowish underlying material of the Buse soil
is exposed. The two soils are so intermingled or are in
areas so small that it is not practical to separate them in
mapping.

Typically, the Buse soil has a very dark gray loam sur-
face layer about 7 inches thick. The underlying material
to a depth of about 60 inches is dark yellowish brown,
dark grayish brown, and light olive brown loam. In places
an 8-inch layer of very dark gray and brown loam that
has many worm casts and root channels is between the
surface layer and the underlying material.
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Typically, the Forman soil has a very dark gray clay
loam surface layer about 7 inches thick. The subsoil is
about 10 inches thick. It is dark brown, firm clay loam in
the upper part and light olive brown, calcareous, friable
clay loam in the lower part. The underlying material to a
depth of about 60 inches is grayish brown, calcareous clay
loam glacial till. The till is loam in places.

Included with these soils in mapping are small areas of
less sloping Forman soils and more sloping Buse soils on
side slopes. Also included are narrow areas of Lamoure,
La Prairie, and Rauville soils in the drainageways that
dissect this unit and the moderately well drained Darnen
soils that occupy the concave parts of foot slopes.

Permeability is moderate to moderately slow. Available
water capacity is high, and surface runoff is rapid. The
surface layer of the Buse soil is mildly alkaline. That of
the Forman soil typically is neutral, but it is mildly al-
kaline in areas where the Forman and Buse soils are
closely associated. The content of organic matter is low in
the Buse soil and moderate in the Forman soil. In both
soils, the content of phosphorus is low and the content of
potassium is medium. The seasonal high water table is at
a depth of more than 6 feet.

Most areas are cropped or are used for grazing. These
soils have poor potential for cultivated crops; fair poten-
tial for range, hay, and pasture; and poor potential for
windbreaks and most engineering uses.

Hay and small grain are suitable crops. The hazard of
erosion is very severe and the hazard of drought severe
because runoff is rapid on these moderately steep soils.
Slopes are too steep for terracing. Contour stripcropping,
spring plowing, and minimum tillage help to control ero-
sion. Heavy applications of manure increase productivity.
If stripcropping is not practical, erosion can be controlled
by growing hay or pasture crops. Waterways should be
maintained and in places new ones added.

Many areas are used for range. Most of the areas in
range have been overgrazed. As a result, the native grass
has declined in vigor and decreased in abundance and has
been replaced by less productive grasses, mainly Ken-
tucky bluegrass and such weeds as goldenrod and
buckbrush. Proper stocking rates, timely deferment of
grazing, uniform distribution of grazing, and a planned
grazing system improve the range and keep the range
and the soil in good condition. Potential pond reservoir
sites are common.

These soils are too steep for windbreaks but are suita-
ble for other plantings. The hazard of erosion is severe if
the surface is disturbed. Planting sites can be prepared
by furrowing on the contour or by scalping away the sod
for individual trees and shrubs. Mortality of trees and
shrubs during the first year is slight to severe, depending
on the aspect and slope position. Conditions are less
favorable on the hot, dry south-facing and west-facing
slopes. More species of trees and shrubs can be grown on
the cooler, more moist north-facing and east-facing slopes.
Weeds and grasses can be controlled by approved herbi-
cides or by hand methods, such as hoeing.

The hazard of erosion is severe if these moderately
steep soils are used as sites for septic tank absorption
fields, roads, and dwellings. Septic tank absorption fields
are difficult to construct, and special design is needed to
overcome lateral seepage and downslope flow. Special
design is needed if roads are constructed on these soils.
Also, seeding, mulching, and sodding are needed to con-
trol erosion. If used as roadfill, the soils contain material
that generally is suitable in the subgrade, but stronger
soil material that is less susceptible to frost action is
more suitable in the base. Good sites for dwellings
generally are above the areas of these soils on side slopes.
Capability subclass IVe; Buse soil in Thin Upland range
site, Forman soil in Silty range site.

917D2—Buse-Sioux complex, 12 to 18 percent slopes,
eroded. This map unit consists of moderately steep, well
drained and excessively drained soils on glaciated
uplands. Numerous small stones and pebbles are on the
surface of the Sioux soil. In large areas on eroded hill-
sides, the yellowish underlying material of the Buse soil is
exposed. Slopes are convex, complex, and about 150 feet
long. Individual areas range from 3 to 20 acres in size.
They are 40 to 60 percent Buse loam and 35 to 50 percent
Sioux gravelly sandy loam. The Buse soil formed in gla-
cial till on the steeper, more convex side slopes. The
Sioux soil formed in gravelly outwash on ridges or glacial
outwash in pockets or on knobs. The two soils are so in-
tricately mixed or are in areas so small that it is not prac-
tical to separate them in mapping.

Typically, the Buse soil has a very dark gray loam sur-
face layer about 7 inches thick. The underlying material
to a depth of about 60 inches is dark yellowish brown,
dark grayish brown, and light olive brown loam glacial
till. In places an 8-inch layer of very dark gray and brown
loam that has many worm casts and root channels is
below the surface layer. The soil is calcareous throughout.

Tynpically, the Sioux soil has a very dark gray gravelly
sandy loam surface layer about 7 inches thick. The under-
lying material to a depth of about 16 inches is dark gray-
ish brown and dark yellowish brown gravelly coarse sand.
Below this to a depth of about 60 inches is dark yellowish
brown and grayish brown very gravelly coarse sand. In
places the surface layer is black and is a few inches
thicker. The soil is typically calecareous throughout, but in
a few places the surface layer is leached of free lime.

Included with these soils in mapping are small areas of
Barnes, Sverdrup, and Darnen soils. These included soils
make up 10 to 20 percent of the unit. The well drained
Barnes soils are on the gentle, convex parts of hillsides;
the somewhat excessively drained Sverdrup soils typically
are in convex areas near Sioux soils; and the moderately
well drained Darnen soils are on the concave part of foot
slopes.

Permeability is moderate in the Buse soil and rapid in
the Sioux soil. Available water capacity is high in the
Buse soil and very low in the Sioux soil. Surface runoff is
rapid on the Buse soil. The Sioux soil absorbs water
readily. In both soils the surface layer is mildly alkaline in



42 SOIL SURVEY

reaction and low or moderate in content of organic
matter. The content of phosphorus is very low, and the
content of potassium is medium or low. The root zone is
severely restricted in the Sioux soil by the underlying
sand and gravel at a depth of 7 to 12 inches. The seasonal
high water table is at a depth of more than 6 feet.

Most areas are cropped or are used for grazing. These
soils have poor potential for cultivated crops and fair to
poor potential for range, hay, and pasture. They have
poor potential for windbreaks and for most engineering
uses.

These soils are best suited to hay and pasture. They
are not suited to corn and other clean-tilled erops. The
hazard of erosion is very severe. The hazard of drought is
very severe on the Sioux soil because available water
capacity is limited. If renewal of the stand of legumes or
grasses is needed, small grain, for example, oats or flax, is
grown as a nurse crop.

Many areas are used for range. Most of the areas in
range have been overgrazed. As a result, the native grass
has declined in vigor and decreased in abundance and has
been replaced by less productive grasses, mainly Ken-
tucky bluegrass and such weeds as goldenrod, gumweed,
and buckbrush. Proper stocking rates, timely deferment
of grazing, uniform distribution of grazing, and a planned
grazing system improve the range and keep the range
and the soil in good condition.

These soils are too steep for windbreaks. The Sioux soil
generally is very poorly suited. Onsite inspection is
needed to determine the suitability of an area for trees
and shrubs. The Buse soil is suitable for other plantings.
The hazard of erosion is severe if the surface is
disturbed. Planting sites can be prepared by furrowing on
the contour or by scalping away the sod for individual
trees or shrubs. Mortality of trees and shrubs during the
first year is slight to severe, depending on the aspect and
slope position. Conditions are less favorable on the hot,
dry south-facing and west-facing slopes. More species of
trees and shrubs can be grown on the cooler, more moist
north-facing and east-facing slopes. Weeds and grasses
can be controlled by approved herbicides or by hand
methods, such as hoeing.

Onsite inspection and soil borings are needed to deter-
mine the suitability of an area for a specific engineering
use. The moderately steep slopes restrict use. Septic tank
absorption fields are hard to construet, and special design
is needed to overcome lateral seepage and downslope
flow. If the absorption field is in an area of Sioux soil,
contamination of underground water is a hazard because
of seepage through the rapidly permeable underlying
material. Cutbanks can cave, but this limitation can be
overcome by enlarging excavations or by providing
retaining walls.

If local roads and streets are constructed on these soils,
special design is needed. Also, seeding, mulching, and
sodding are needed to control erosion. The Sioux soil is a
good source of roadfill. The Buse soil is suitable as
material in the subgrade, but it is undesirable as base

material because it lacks strength and is susceptible to
frost action. Small gravel pits are in some areas of Sioux
soil. Capability subclass VIe; Buse soil in Thin Upland
range site, Sioux soil in Very Shallow range site.
917E—Buse-Sioux complex, 18 to 40 percent slopes.
This map unit consists of well drained and excessively
drained, steep and very steep soils along streams and
deep drainageways and on gravelly ridges in the glaciated
uplands. In the areas of Sioux soil, many small stones and
pebbles are on the surface. Individual areas range from 3
to 35 acres in size. They are 40 to 60 percent Buse loam
and 40 to 60 percent Sioux gravelly sandy loam. The Buse
soil formed in glacial till on the steeper, more convex side
slopes. The Sioux soil formed in gravelly glacial outwash
on ridges and in glacial outwash in pockets or on knobs.

Typically, the Buse soil has a very dark gray loam sur-
face layer about 6 inches thick. The next 8 inches is very
dark gray and brown loam that has many worm casts and
root channels. The underlying material to a depth of
about 60 inches is dark yellowish brown, dark grayish
brown, and light olive brown loam. The soil typically is
calcareous throughout, but in places part or all of the sur-
face layer lacks free lime.

Typically, the Sioux soil has a black gravelly sandy
loam surface layer about 11 inches thick. The underlying
material to a depth of about 16 inches is dark grayish
brown and dark yellowish brown gravelly coarse sand.
Below this to a depth of about 60 inches is dark yellowish
brown and grayish brown very gravelly coarse sand. Typ-
ically, the soil is calcareous throughout, but in a few
places the surface layer is leached of free lime.

Included with these soils in mapping are small areas of
Darnen and Sverdrup soils. These included soils make up
5 to 10 percent of the unit. The moderately well drained
Darnen soils are on the concave part of foot slopes, and
the somewhat excessively drained Sverdrup soils are
above the shoulders of slopes or in slightly concave areas.

Permeability is moderate in the Buse soil and rapid in
the Sioux soil. Available water capacity is moderate in the
Buse soil and very low in the Sioux soil. Surface runoff is
very rapid on the Buse soil and medium to rapid on the
Sioux soil. The surface layer in both soils typically is
mildly alkaline. The content of organic matter is
moderate, the content of phosphorus is very low, and the
content of potassium is medium or low. The root zone is
restricted in the Sioux soil by the underlying sand and

-gravel at a depth of 7 to 12 inches. The seasonal high

water table is at a depth of more than 6 feet.

Most areas are used for grazing. These soils have poor
potential for cultivated crops and hay crops. They have
fair potential for range and poor potential for windbreaks
and most engineering uses.,

These soils are too steep and droughty to be cropped.
Some small areas are cropped, if they are within tracts of
other soils suitable for crops, but crop growth is poor.
The hazards of erosion and drought are very severe.

These soils are best suited to range. Most areas have
been overgrazed. As a result, native grass species have
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declined in vigor and decreased in abundance and have
been replaced by less productive grasses, mainly Ken-
tucky bluegrass and such weeds as buckbrush, gumweed,
and goldenrod. Proper stocking rates, uniform distribution
of grazing, timely deferment of grazing, and a planned
grazing system improve the range and keep the range
and the soil in good condition.

Slopes are too steep for windbreaks. The Sioux soil
generally is very poorly suited to trees and shrubs. Onsite
inspection is needed to determine the suitability of an
area. The Buse soil is suitable for other plantings. The
hazard of erosion is severe if the surface is disturbed.
Planting sites can be prepared by scalping away the sod
for individual trees or shrubs. Mortality of trees and
shrubs during the first year is slight to severe, depending
on the aspect and the slope position. Conditions are less
favorable on the hot, dry south-facing and west-facing
slopes. More species of trees and shrubs can be grown on
the cooler, more moist north-facing and east-facing slopes.
Weeds and grasses can be controlled by approved herbi-
cides or by hand methods, such as hoeing.

These soils are poorly suited to most engineering uses
because of the steep and very steep slopes. Each area
should be carefully inspected to determine the suitability
for an intended use because the soils vary. Small gravel
pits are in some areas of Sioux soil They are a good
source of roadfill. Capability subclass VIIe; Buse soil in
Thin Upland range site, Sioux soil in Very Shallow range
site.

953C—Arvilla-Storden-Ves complex, 6 to 15 percent
slopes. This map unit consists of rolling and moderately
steep, somewhat excessively drained and well drained
soils on gravelly ridges on the lowland plain. These ridges
are 200 to 300 feet wide and 10 to 25 feet high and
generally are oriented north to south. They are domi-
nantly less than a half mile long, but in places they occur
intermittently as stretches several miles long. Individual
areas range from 5 to 15 acres in size. They are about 45
percent Arvilla sandy loam and other soils that are under-
lain by sand and gravel and about 40 percent Storden
loam and Ves loam. The Arvilla soil is on the ridgetops,
the Storden soil is on the steep part of side slopes, and
the Ves soil is on the convex, more gentle upper and
lower side slopes. The three soils are so intermingled or
are in areas so small that it is not practical to map them
separately.

Typically, the Arvilla soil has a black sandy loam sur-
face layer about 8 inches thick. The subsoil is about 8
inches thick. It is very dark grayish brown, friable sandy
loam in the upper part and dark brown, very friable
coarse sandy loam in the lower part. The underlying
material to a depth of about 60 inches is dark yellowish
brown and brown, caleareous gravelly loamy coarse sand.
In cultivated areas the surface layer generally is lighter
in color and thinner. In many places the gravel deposits
are only a few feet thick over glacial till.

Typically, the Storden soil has a dark grayish brown
loam surface layer about 8 inches thick. The underlying

material to a depth of about 60 inches is grayish brown,
brown, and light olive brown loam glacial till. The soil is
calcareous throughout.

Typically, the Ves soil has a black loam surface layer
about 8 inches thick. The subsoil is friable loam about 20
inches thick. It is dark yellowish brown and brown in the
upper part and light olive brown and calcareous in the
lower part. The underlying material to a depth of about
60 inches is olive brown, calcareous loam glacial till. In
places the surface layer is a few inches thinner and is
lighter colored.

Included with these soils in mapping are small areas of
Fordville, Sioux, and Sverdrup soils. These included soils
make up 10 to 20 percent of the unit. The Fordville soils
have a loam mantle that is more than 20 inches thick over
sand and gravel. Gravelly material is exposed on the
Sioux soils. Sverdrup soils are sandy.

Permeability is moderately rapid in the surface layer
and subsoil of the Arvilla soil and rapid in the underlying
sand and gravel. It is moderate in the Storden and Ves
soils. Available water capacity is low in the Arvilla soil
and high in the Storden and Ves soils. The surface layer
in all the soils ranges from neutral to moderately alkaline.
The content of organic matter ranges from low to high,
the content of phosphorus is very low, and the content of
potassium is low or medium. Roots are restricted in Ar-
villa soil by the underlying sand and gravel at a depth of
12 to 18 inches. The seasonal high water table is at a
depth of more than 6 feet.

Most areas are cropped or are used for grazing. These
soils have poor potential for cultivated crops and fair
potential for pasture. They have fair to poor potential for
windbreaks and most engineering uses.

Small grain and hay are the best suited crops. The
hazard of erosion is severe. The hazard of drought is
severe on the Arvilla soil. The main management needs
are controlling erosion, conserving water, and improving
fertility. Spring plowing, heavy applications of manure,
and return of all crop residue to the soil are needed.
Some waterways should be maintained and some
reestablished. In areas where gravelly sand has been ex-
posed by erosion in waterways, replacing the top layer
promotes the growth of grasses.

Storden and Ves soils are better suited than the Arvilla
soil to trees. Mortality of windbreaks planted on the Ar-
villa soil is likely to be severe if drought occurs while the
trees and shrubs are becoming established. This can be
partly overcome by providing special care in site prepara-
tion and in planting and by weed control. Water erosion
and soil blowing can be controlled by maintaining a mulch
of crop residue and, in places, by planting windbreaks on
the contour. Weeds and grasses can be controlled in
newly established windbreaks by shallow cultivation or
approved herbicides. If the site for a windbreak is in sod,
plowing and disking during the summer or fall before
planting increase the moisture supply and kill unwanted
vegetation.
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Erosion is a hazard if these soils are used for engineer-
ing purposes. It can be controlled along the side of roads
by seeding, mulching, and sodding. Septie tank absorption
fields work well on these soils. In some areas of the Ar-
villa soil, pollution of underground water is a hazard
because of rapid permeability through the gravelly
material. The Arvilla soil is a good source of roadfill. The
Storden and Ves soils are suitable as subgrade material,
but they are undesirable as base material because they
lack strength and are susceptible to frost action. Small
gravel pits are in some of the areas of Arvilla soil
Because these soils vary, onsite inspection and soil
borings are needed to determine the suitability of an area
for a specific engineering use. Capability subclass IVe;
not assigned to a range site.

954C2—Storden-Ves loams, 5 to 12 percent slopes,
eroded. This map unit consists of sloping and rolling, well
drained soils on low hills that rise 10 to 15 feet above the
floor of the glaciated lowland plain, on the sides and at
head of drainageways, and on hillsides surrounding closed
depressions. Spots of sand or gravel are on some
ridgetops. Slopes are complex, convex, and 75 to 150 feet
long. Individual areas range from 3 to 30 acres in size.
They are 35 to 75 percent Storden soils and 25 to 50 per-
cent Ves soils. The Ves soils are on the gentle, less con-
vex parts of hillsides, whereas the Storden soils are on
the steepest, most convex parts. The two soils are so in-
tricately mixed or are in areas so small that it is not prac-
tical to separate them in mapping.

Typically, the Storden soil has a dark grayish brown
loam surface layer about 8 inches thick. The underlying
material to a depth of about 23 inches is grayish brown
and brown loam. Below this to a depth of about 60 inches
is light olive brown loam glacial till. The soil is caleareous
throughout.

Typically, the Ves soil has a very dark gray loam sur-
face layer about 8 inches thick. The subsoil is about 20
inches thick. It is dark yellowish brown and brown, fria-
ble loam in the upper part and light olive brown, calcare-
ous, friable loam in the lower part. The underlying
material to a depth of about 60 inches is olive brown, cal-
careous loam glacial till. The original surface layer was
black and was several inches thicker.

Included with these soils in mapping are small areas of
less sloping Ves soils and more sloping Storden soils on
side slopes. Also included are small areas of Normania
and Canisteo soils, which make up 3 to 10 percent of the
unit. The moderately well drained Normania soils are in
concave areas that include the upper end of drainageways
and some foot slopes. The poorly drained Canisteo soils
are in shallow drainageways and other lower lying areas.

Permeability is moderate, and surface runoff is medium
to rapid. Available water capacity is high. The surface
layer of the Ves soil is neutral in most places, whereas
that of the Storden soil is mildly alkaline. The content of
organic matter is moderate in the Ves soil and low in the
Storden soil. In both soils, the content of phosphorus is
low or very low and the content of potassium is medium

or high. The seasonal high water table is at a depth of
more than 6 feet.

Most areas are cropped. These soils have fair to poor
potential for cultivated crops and good potential for hay
crops and pasture. They have fair or good potential for
windbreaks and fair potential for most engineering uses.

If erosion is controlled and fertility maintained, these
soils are well suited to the crops commonly grown in the
county. The hazard of further erosion is moderate to
severe. Grassed waterways are needed in areas where
water collects. In most areas slopes are too irregular for
terracing and contouring. In these areas a rotation that
includes a meadow crop is needed to control runoff and
erosion. Also, a high level of management is needed. This
management includes spring plowing, heavy applications
of manure, return of all crop residue to the soil, and
disking instead of plowing for the small grain crop that
follows corn in the rotation.

These soils are suited to the trees and shrubs needed in
windbreaks. Trees and shrubs planted on the Storden soil
have a higher mortality rate because of low fertility and
excessive lime. Erosion can be controlled by planting on
the contour or by maintaining a mulch of crop residue.
Weeds and grasses can be controlled in newly established
windbreaks by shallow cultivation or approved herbicides.
If the site for a windbreak is in sod, plowing and disking
during the summer or fall before planting increase the
moisture supply and kill unwanted vegetation.

The hazard of erosion is moderate to severe if these
soils are used for most engineering purposes. Erosion can
be controlled on the shoulders and sides of roads by seed-
ing, mulching, and sodding. If dwellings are built on the
less sloping foot slopes or ridgetops, erosion is easier to
control. If local roads and streets are to function properly,
stronger material that is less susceptible to frost action is
needed in the base. In places the moderate permeability
is a limitation in septic tank absorption fields, but this
limitation can be overcome by increasing the size of the
absorption area. Special design or precautions are needed
if the small areas of included Canisteo soils occur on the
construction site. These soils have a more shallow
seasonal high water table than Storden and Ves soils.
Capability subclass IITe; not assigned to a range site.

954D2—Storden-Ves loams, 12 to 18 percent slopes,
eroded. This map unit consists of moderately steep, well
drained soils along drainageways, around depressions, and
along rivers and creeks. A few stones and boulders are on
the surface in places. Sandy and gravelly spots are on
some ridgetops. Slopes are complex, convex, and 125 to
175 feet long. Individual areas range from 3 to 15 acres in
size. They are 40 to 80 percent Storden soils and 20 to 40
percent Ves soils. The Storden soils are in the steepest,
most convex areas, and the Ves soils are on the upper
and lower parts of slopes. In large areas on eroded hill-
sides, the yellowish underlying material of the Storden
soils is exposed. The two soils are in areas so small or are
so intricately mixed that it is not practical to separate
them in mapping.
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Typically, the Storden soil has a grayish brown surface
layer about 7 inches thick. The underlying material to a
depth of about 60 inches is grayish brown, brown, and
light olive brown loam glacial till. The surface layer is
darker in places. The soil is calcareous throughout.

Typically, the Ves soil has a very dark gray surface
layer about 8 inches thick. The subsoil is friable loam
about 16 inches thick. It is dark yellowish brown and
brown in the upper part and light olive brown and ecal-
careous in the lower part. The underlying material to a
depth of about 60 inches-is olive brown, caleareous loam
glacial till. The surface layer is black in places.

Included with these soils in mapping are small areas of
less sloping Ves soils and more sloping Storden soils on
side slopes. Also included are small areas of Canisteo and
Darnen soils, which make up 2 to 10 percent of the unit.
The poorly drained Canisteo soils are in the narrow
drainageways that dissect some areas of this unit. The
moderately well drained Darnen soils occur as narrow
strips on the concave part of foot slopes.

Permeability is moderate, available water capacity is
high, and surface runoff is rapid. The surface layer of the
Storden soil is mildly alkaline, and that of the Ves soil is
neutral. The content of organic matter is low in the Stor-
den soil and moderate in the Ves soil. In both soils, the
content of phosphorus is very low and the content of
potassium is medium. The seasonal high water table is at
a depth of more than 6 feet.

Most areas are cropped or are used for grazing. These
soils have poor potential for cultivated crops, fair poten-
tial for hay and pasture, and poor potential for wind-
breaks and most engineering uses.

Hay and small grain are suitable crops. The hazard of
erosion is very severe and the hazard of drought severe
because runoff on these moderately steep soils is rapid.
Slopes are too steep for terracing. Contour stripcropping
and spring plowing help to control erosion. Heavy applica-
tions of manure increase productivity in eroded areas. If
striperopping is not practical, erosion can be controlled by
growing hay or pasture crops. Waterways should be
maintained and in places new ones added.

These soils are too steep for windbreaks but are suita-
ble for other plantings. The hazard of erosion is severe if
the surface is disturbed. Planting sites can be prepared
by furrowing on the contour or by scalping away the sod
for individual trees or shrubs. Mortality of trees and
shrubs during the first year is slight to severe, depending
on the aspect and the slope position. Conditions are less
favorable on the hot, dry south-facing and west-facing
slopes. More species of trees and shrubs can be grown on
the cooler, more moist north-facing and east-facing slopes.
Weeds and grasses can be controlled by approved herbi-
cides or by hand methods, such as hoeing.

The hazard of erosion is severe if these moderately
steep soils are used for most engineering purposes. Septic
tank absorption fields are difficult to construct, and spe-
cial design is needed to overcome lateral seepage and
downslope flow. If roads are constructed on these soils,

special design is needed. Also, seeding, mulching, and
sodding are needed to control erosion. If used as roadfill,
the soils generally are suitable as subgrade material, but
stronger soil material that is less susceptible to frost ac-
tion is more suitable in the base. Good sites for dwellings
generally are above the areas of these soils on side slopes.
Capability subclass IVe; not assigned to a range site.

986—Lamoure and La Prairie soils, frequently
flooded. This map unit consists of nearly level, poorly
drained and moderately well drained soils along rivers,
creeks, and some of the large drainageways. They are on
the first bottom and in the main stream channel (fig. 11)
and the old stream channels. The Lamoure soils are lower
on the bottom land than La Prairie soils, which are
generally dissected by stream channels. Individual areas
are long and narrow and range from 10 to more than 200
acres in size.

Typically, the Lamoure soil has a silty clay loam sur-
face layer about 25 inches thick. It is black in the upper
part and very dark gray in the lower part. The subsoil is
very dark gray, mottled, friable silty clay loam about 13
inches thick. The underlying material to a depth of about
60 inches is dark grayish brown, mottled silty clay loam.
The soil is calcareous throughout. In small areas along
streams, sandy, gravelly, and stony material has been
deposited.

Typically, the La Prairie soil has a loam surface layer
about 30 inches thick. It is black in the upper part and
very dark gray in the lower part. The subsoil is dark
grayish brown and very dark gray, friable loam about 10
inches thick. The underlying material to a depth of about
60 inches is very dark grayish brown, mottled, stratified
silt loam and fine sand. The soil is calcareous below a
depth of about 17 inches. In some areas the surface layer
is silt loam or silty clay loam.

Included with these soils in mapping are small areas of
the very poorly drained Rauville soils in oxbows and
stream channels and narrow areas of the moderately well
drained Darnen soils on the foot slopes along the sides of
the flood plain. These included soils make up 5 to 15 per-
cent of the unit. Also included are areas, along the
Redwood River between Lynd and the lake plain, where
the soil is underlain by sand and gravel.

Permeability is moderate, and available water capacity
is high. Surface runoff is slow. The surface layer is mildly
alkaline. The content of organic matter is high, the con-
tent of phosphorus is low, and the content of potassium is
medium. The seasonal high water table is at a depth of 1
foot to 3 feet in the Lamoure soil and 3 to 6 feet in the
La Prairie soil.

Most areas are used for grazing. These soils have poor
potential for cultivated crops and good potential for
range. They have poor potential for windbreaks and for
most engineering uses.

Most areas are not suitable for crops because they are
flooded too often or are too dissected by streams or by
old meanders. If the stream channels were improved,
many areas could be made suitable for crops.
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These soils are well suited to range. Most grazed areas
have been overgrazed. As a result, the native grass spe-
cies have declined in vigor and decreased in abundance
and have been replaced by less productive grasses, mainly
Kentucky bluegrass and such weeds as gumweed, golden-
rod, and buckbrush. Proper stocking rates, uniform dis-
tribution of grazing, timely deferment of grazing, and a
planned grazing system improve the range and keep the
range and the soil in good condition. Potential sites for
dugout ponds are plentiful.

Most areas are very poorly suited to trees and shrubs
because of frequent overflow. In improved areas, how-
ever, many species of trees and shrubs can be grown.

Because the hazard of flooding is severe and wetness is
a limitation in places, the potential for dwelling sites, sep-
tic tank absorption fields, and most other engineering
uses is poor. If local roads are constructed on these soils,
onsite investigation is needed to determine the extent of
flooding and the proper design. Capability subclass VIw;
Lamoure soil in Subirrigated range site, La Prairie soil in
Overflow range site.

1016—Udorthents. This map unit consists mainly of
nearly level areas where the natural soil has been covered
over or cut away or has been removed and covered over.
Individual areas range from 3 to 45 acres in size.

The largest areas are in and around Marshall, where
mueh cutting or filling has occurred. The fill material is
mostly loam. The underlying material is generally either
alluvium or glacial till. These areas have been used for
building site development.

These areas dominantly consist of filled and leveled
gravel pits, dumps, and landfills. The dumps and landfills
and a few of the gravel pits have been filled with trash,
rocks, and other debris and then covered with soil materi-
al and leveled. Most of the gravel pits have been leveled.
These areas are cropped or are used for grazing, wildlife
habitat, or recreational development. They have good to
poor potential for those uses.

Other areas are scalped areas along roads, highways,
and railroads. The upper part of the soil material has
been removed and used as roadfill. Some of these areas
have steep slopes. Most are farmed with the adjoining
land. They are low in fertility, and an increase in organic-
matter content is needed. The areas are more suitable
cropland if the surface is removed, stockpiled, and
replaced after the fill has been obtained. Generally, soil
characteristics and qualities vary widely. Onsite investiga-
tion and soil borings are needed to determine the suita-
bility of an area for a specific use. Not assigned to a capa-
bility subclass or range site.

1029—Pits, gravel. This map unit consists of open ex-
cavations from which gravel has been or is being
removed. The size, shape, and depth of the pits are in-
fluenced by the quality and quantity of gravel. Open
water is in some of the deeper pits. Many pits are no
longer worked because the supply of quality gravel has

been exhausted. Trees, shrubs, and grasses grow in most
abandoned pits.

Most of the pits are within areas of Arvilla, Fordville,
and Sioux soils. The surface layer has been stripped and
deposited around the edges of the gravel pit (fig. 12). It is
a fair or good source of topsoil. The coarser gravelly
material is then removed, leaving an open pit.

Most abandoned gravel pits are used by wildlife for
cover and nesting. Gravel pits that can be leveled have
fair to poor potential for crops and pasture. Because soil
properties vary widely, onsite investigation is needed to
determine the suitability of an area for most uses. Not as-
signed to a capability subclass or range site.

1032—Aquents and Udorthents. This map unit consists
of beaches and sand bars of lakes and ponds. In a few
places the surface is stony. Small areas of short, steep
escarpments are next to the lakes and ponds.

The soil material is mostly sandy loam but ranges from
loamy sand to gravelly loam. Typically, the sandy material
is 20 to 40 inches thick over finer textured material. The
escarpments generally are loamy till. Natural soil
drainage typically is poor but ranges to excessive in
places.

Most areas around undrained lakes and ponds are
limited by wetness. In some areas drought is a hazard
because of low available water capacity.

This map unit is farmed only with adjacent soils
because it occurs as bands too narrow to be managed
separately. Most areas have poor potential for cultivated
crops, fair potential for range and pasture, and good
potential for wetland wildlife habitat. Capability subclass
IVw.

1053—Aquolls and Aquents, ponded. This map unit
consists of undrained, closed depressions and ponds that,
except for dry years, are usually covered by 1 foot to 3
feet of water. In scattered areas cattails, reeds, sedges,
and other water-tolerant plants grow in the open water.
Individual areas are irregularly shaped and range from 3
to several hundred acres in size.

The soil material in most places is somewhat similar to
the very poorly drained Glencoe, Quam, Rolfe, and Ur-
ness soils. Included in mapping are small areas of poorly
drained Vallers, Canisteo, and Colvin soils along the
edges of the unit or on islands.

Most areas are used as wildlife habitat. The potential
for wetland wildlife habitat is good. The extreme wetness
limits other uses. Capability subelass VIIIw; not assigned
to a range site.

1809—Bearden complex. This map unit consists mostly
of nearly level, somewhat poorly drained, caleareous soils
on slight elevations that rise 1 foot to 2 feet above the
floor of the lake plain and in the higher areas of overflow
channels that lie between some of the streams that dis-
sect the lowland plain. The original surface of the lake
plain has been filled in and built up by deposits from
overflowing streams. Individual areas are 5 to 100 acres
in size.

The Bearden soil makes up about 50 percent of this
map unit. Typiecally, it has a black silty clay loam surface
layer about 14 inches thick. The subsoil is about 23 inches
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thick. It is very dark grayish brown, friable silt loam in
the upper part and dark gray, friable silty clay loam in
the lower part. It has many very dark gray worm casts.
Below the subsoil is a buried surface layer of black clay
loam about 7 inches thick and a buried subsoil of very
dark gray and grayish brown, firm clay loam about 8
inches thick. Below this to a depth of about 60 inches is
grayish brown, mottled loam. The soil is caleareous
throughout.

The other soils in this map unit unit differ from the
Bearden soil. On about 35 percent of the acreage of other
soils, no buried horizon is evident. On about 20 percent,
the surface layer is leached of free lime and is not likely
to have a fertility imbalance. On about 85 percent, the
solum dominantly is loamy. These areas generally are
good sources of topsoil. On about 15 percent of the acre-
age of other soils, sandy material is at a depth of 40 to 60
inches. Crops in these areas show the effects of prolonged
drought sooner than those in areas of the Bearden soil.

Included with these soils in mapping are small areas of
Colvin and Malachy soils, which make up 5 to 15 percent
of the unit. Colvin soils are in slightly lower areas.
Available water capacity is lower in the Malachy soils
than in the Bearden soil, and crops are affected by
drought sooner.

Permeability is mostly moderate, and available water
capacity is high. Surface runoff is slow to medium. The
surface layer is mildly alkaline. The content of organic
matter is high, the content of phosphorus is low, and the
content of potassium is high. The seasonal high water
table is at a depth of 3 to 5 feet in spring and during ex-
tended wet periods.

Most areas are cropped. These soils have good potential
for cultivated crops, hay, and pasture and fair potential
for windbreaks. They have fair or poor potential for most
engineering uses.

If adequately fertilized, these soils are suited to all of
the crops grown in the county. In places a high content of
lime in the surface layer causes a fertility imbalance. This
imbalance can be corrected by a liberal amount of potassi-
um and phosphorus in fertilizers. The hazard of soil blow-
ing is slight. Drainage is not needed in the areas of this
unit, but managing this unit is easier if the adjoining soils
are drained. Leaving crop residue on surface reduces the
risk of soil blowing in fall-plowed fields during winter and
spring. ‘

The potential of these soils for the trees and shrubs
needed in windbreaks is fair. An excessive content of lime
affects the uptake of plant nutrients. Chlorosis, which
results from a lack of iron, oceurs in plants growing on
these soils. This condition is best controlled by planting
trees and shrubs that can tolerate the high content of
lime. Soil blowing can be controlled by maintaining a
mulch of crop residue. Grasses and weeds can be con-
trolled in newly established windbreaks by shallow cul-
tivation or approved herbicides.

The seasonal high water table affects many engineering
uses. Septic tank absorption fields work poorly during

wet periods when the water table is high. The high
susceptibility to frost action on sites for roads and un-
heated buildings without basements can be overcome by
removing surface water and by adding a cover of more
suitable base material. Installing drainage tile on the
outer side of the footings is one of the easiest methods of
controlling the water table on sites for dwellings with
basements. Capability subclass Ile; not assigned to a
range site.

1810—Colvin complex. This map unit consists of nearly
level, poorly drained, calcareous soils at the lower eleva-
tions on the lake plain and in overflow channels that lie
between some of the streams that dissect the lowland
plain. Most areas are subject to flooding. The original sur-
face of the lake plain has been filled in and built up by
deposits from overflowing streams. Areas are broad and
range from 10 to more than 200 acres in size.

The Colvin soil makes up about 55 percent of this map
unit. Typically, the surface layer is about 14 inches thick.
It is black clay loam in the upper part and very dark gray
and black silt loam in the lower part. The subsoil is about
19 inches thick. It is dark gray, mottled, friable loam in
the upper part and dark gray and very dark gray, mot-
tled, friable clay loam in the lower part. Below this is a
buried surface layer that probably was the original sur-
face of the lake plain. It is black silty clay loam about 11
inches thick. The underlying material to a depth of about
60 inches is gray, dark gray, and very dark gray, mottled
silty clay loam. The soil is calcareous throughout.

The other soils in this map unit differ from the Colvin
soil. On about 30 percent of the acreage of other soils, no
buried horizon is evident. On about 30 percent, the sur-
face layer is 20 to 36 inches thick. These soils generally
are more productive than the Colvin soil. On about 20
percent of the acreage of other soils, the surface layer
and subsoil contain more sand and the soil is easier to
work. On about 15 percent, sandy material is 40 to 60
inches from the surface. On about 5 percent, the surface
layer contains an excessive amount of gypsum and calci-
um, which adversely affects erop growth.

Included with these soils in mapping are small areas of
Oldham silty clay and Bearden and Marysland soils, which
make up 2 to 20 percent of the unit. The Oldham soil is
more clayey than the Colvin soil and is harder to work.
The Bearden soils are at slightly higher elevations than
the Colvin soil and are better drained. The Marysland
soils are underlain by sandy material. Special precautions
are needed if excavations are made in these included
areas.

Permeability is moderate or moderately slow in most of
the soils in this map unit. Available water capacity is
high, and surface runoff is slow. The surface layer is
mildly alkaline or moderately alkaline. In places the soil
contains an excessive amount of lime and, in some spots,
an excessive amount of gypsum. The content of organic
matter is high, the content of phosphorus is low, and the
content of potassium is medium or high. The seasonal
high water table is at a depth of 1 foot to 3 feet unless
the soil has been artificially drained by drainage tiles.
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Most areas are cropped. Some areas where more
drainage is needed are used for grazing or wild hay.
These soils have good potential for cultivated crops, fair
to poor potential for windbreaks, and poor potential for
most engineering uses.

These soils are suitable for intensive use if they are
adequately drained and fertilized and if all crop residue is
returned. They are flooded occasionally, especially by
melt water during spring runoff. In places flooding after
heavy rains during the growing season damages crops.
The soils dry out and warm up slowly in spring. Tile is
needed to provide subsurface drainage. If crop growth is
poor after adequate drainage has been provided, a liberal
amount of potassium and phosphorus is needed in fertil-
izers. These nutrients correct the fertility imbalance
caused by the high content of lime. The ground water in
places contains enough magnesium sulfate to disintegrate
ordinary cement tile. Clay tile or alkali-resistant tile
should be used. Fall plowing permits rapid preparation of
a seedbed in spring.

The potential of these soils for the trees and shrubs
needed in windbreaks is fair to poor. The wetness and the
high content of lime reduce the number of species that
can grow well. The excessive lime interferes with the up-
take of nutrients in many woody plants. Chlorosis, which
generally is caused by a deficiency of available iron, oc-
curs in many trees and shrubs on soils that have a high
content of lime. This condition is best controlled by plant-
ing trees and shrubs that can tolerate the lime content.
Drainage lowers the seasonal high water table and favors
deeper rooting. Site preparation should be completed dur-
ing the fall before planting because in many years clods
form if the soil is worked early in spring when it is too
wet. Weeds and grasses can be controlled in newly
established windbreaks by shallow cultivation or ap-
proved herbicides. )

These soils have poor potential for building site
development primarily because of wetness and flooding.
Artificial drainage and control of surface water are
needed. Dwellings and small buildings should be designed
to prevent the structural damage caused by frost action
and by shrinking and swelling.

The wetness and the flood hazard limit the use of these
soils as septic tank absorption fields, but in places a
mound-type absorption field is suitable if surface water is
controlled. A cover of suitable material is needed if local
roads are to function properly. Also, surface water should
be removed by adequately designed road ditches. Excava-
tions are difficult and hazardous in the included areas of
Marysland soils and in the soils that are underlain by
sandy material at a depth of 40 inches or more. Excava-
tions are easier in the fall or after dry periods when the
water table is below the depth of excavation. Capability
subclass IIw; not assigned to a range site.

1814—Oldham silty clay, This nearly level, poorly
drained, calcareous soil is on low parts of the lake plain.
In most areas it is flooded during snow melt in spring or
after heavy rains. It has not been covered by sediments

deposited by the streams that cross the lake plain. Slopes
are slightly concave or plane. Individual areas range from
20 to 150 acres in size.

Typically, the surface layer is black silty clay about 17
inches thick. The subsoil is firm silty clay about 16 inches
thick. It is black in the upper part and very dark gray in
the lower part. The underlying material to a depth of
about 46 inches is very dark gray and dark gray clay
loam. Below this to a depth of about 60 inches is olive
gray, mottled loam. The soil generally is calcareous
throughout, but in a few areas the upper 10 inches is
leached.

Included with this soil in mapping are areas of poorly
drained Colvin soils, which make up 5 to 15 percent of the
unit. These soils typically are covered by stream-
deposited sediments and are less clayey than the Oldham
soil.

Permeability is slow, surface runoff is very slow, and
available water capacity is high. The surface layer is
moderately alkaline. In some spots the soil contains an ex-
cessive amount of lime and gypsum. The shrink-swell
potential is high. The content of organic matter and
potassium is high, and the content of phosphorus is low.
The seasonal high water table is at a depth of 1 foot to 3
feet in most places.

Most areas are cropped. The soil has good potential for
cultivated crops and fair potential for pasture, hay, and
windbreaks. It has poor potential for most engineering
uses.

This soil is suited to all of the crops commonly grown in
the county. Controlling wetness and soil blowing and
maintaining good tilth on this clayey soil are the main
problems of management. The soil is flooded occasionally,
especially by melt water during spring runoff. In places
flooding after heavy rains during the growing season
damages crops. Tile drainage is needed to provide subsur-
face drainage. Alfalfa, sweet clover, and other deep-
rooted legumes open channels in the clayey subsoil and
help maintain adequate drainage. The soil dries out and
warms up slowly in spring. Fall plowing permits rapid
preparation of a seedbed in spring. Hard clods are likely
to form if the soil is plowed or worked when wet. A
rough surface and some crop residue on the surface
reduce the risk of soil blowing. If crop growth is poor
after adequate drainage has been provided, a liberal
amount of potassium and phosphorus is needed in fertil-
izers. These nutrients help to correct the fertility im-
balance caused by the high content of lime.

The potential of this soil for the trees and shrubs
needed in windbreaks is fair. The wetness and high con-
tent of lime reduce the number of species that can grow
well. The soil is too clayey for optimum growth of trees
and shrubs. The excessive lime interferes with the uptake
of nutrients in many woody plants. Chlorosis, which
generally is caused by a deficiency of available iron, oc-
curs in many trees and shrubs on soils that have a high
content of lime. This condition is best controlled by plant-
ing trees and shrubs that can tolerate the lime content.
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Drainage lowers the seasonal high water table and favors
deeper rooting. Site preparation should be completed dur-
ing the fall before planting because in many years clods
form if the soil is worked early in spring when it is too
wet. Weeds and grasses can be controlled in newly
established windbreaks by shallow cultivation or ap-
proved herbicides.

Because of the wetness, the occasional flooding, the
high shrink-swell potential, and the slow permeability,
this soil is undesirable for most engineering uses. The
wetness, the flooding, and the slow permeability limit the
use for most sanitary facilities, but the soil has good
potential for sewage lagoons if flooding can be controlled.
A suitable base material is needed if local roads are to
function properly. Capability subclass IIw; not assigned
to a range site.

Use and management of the soils

The soil survey is a detailed inventory and evaluation
of the most basic resource of the survey area—the soil. It
is useful in adjusting land use, including urbanization, to
the limitations and potentials of natural resources and the
environment. Also, it can help avoid soil-related failures
in uses of the land.

While a soil survey is in progress, soil scientists, con-
servationists, engineers, and others keep extensive notes
about the nature of the soils and about unique aspects of
behavior of the soils. These notes include data on erosion,
drought damage to specific crops, yield estimates, flood-
ing, the functioning of septic tank disposal systems, and
other factors affecting the productivity, potential, and
limitations of the soils under various uses and manage-
ment. In this way, field experience and measured data on
soil properties and performance are used as a basis for
predicting soil behavior.

Information in this section is useful in planning use and
management of soils for crops and pasture, rangeland,
and woodland, as sites for buildings, highways and other
transportation systems, sanitary facilities, and parks and
other recreation facilities, and for wildlife habitat. From
the data presented, the potential of each soil for specified
land uses can be determined, soil limitations to these land
uses can be identified, and costly failures in houses and
other structures, caused by unfavorable soil properties,
can be avoided. A site where soil properties are favorable
can®be selected, or practices that will overcome the soil
limitations can be planned.

Planners and others using the soil survey can evaluate
the impact of specific land uses on the overall productivi-
ty of the survey area or other broad planning area and on
the environment. Productivity and the environment are
closely related to the nature of the soil. Plans should
maintain or create a land-use pattern in harmony with the
natural soil.

Contractors can find information that is useful in locat-
ing sources of sand and gravel, roadfill, and topsoil. Other

information indicates the presence of bedrock, wetness, or
very firm soil horizons that cause difficulty in excavation.

Health officials, highway officials, engineers, and many
other specialists also can find useful information in this
soil survey. The safe disposal of wastes, for example, is
closely related to properties of the soil. Pavements, side-
walks, campsites, playgrounds, lawns, and trees and
shrubs are influenced by the nature of the soil.

Crops and pasture

LARRY A. SCHMIDT, district conservationist, Soil Conservation Ser-
vice, helped prepare this section.

The major management concerns in the use of the soils
for crops and pasture are described in this section. In ad-
dition, the crops or pasture plants best suited to the soil,
including some not commonly grown in the survey area,
are discussed; the system of land capability classification
used by the Soil Conservation Service is explained; and
the estimated yields of the main crops and hay and
pasture plants are presented for each soil.

This section provides information about the overall
agricultural potential of the survey area and about the
management practices that are needed. The information is
useful to equipment dealers, land improvement contrac-
tors, fertilizer companies, processing companies, planners,
conservationists, and others. For each kind of soil, infor-
mation about management is presented in the section
“Soil maps for detailed planning.” Planners of manage-
ment systems for individual fields or farms should also
consider the detailed information given in the description
of each soil.

More than 405,000 acres in the county was cropland and
pasture in 1967, according to the Minnesota Soil and
Water Conservation Needs Inventory. Of this total,
218,000 acres was used for row crops, mainly corn and
soybeans; 48,000 acres for close-grown crops, mainly oats,
flax, and wheat; 46,000 acres for rotation hay and pasture;
and 45,000 acres for permanent pasture. The rest was idle
cropland.

The potential of the soils in Lyon County for increased
production of food is good. About 27,000 acres of poten-
tially good cropland is currently used as pasture. In addi-
tion to the reserve productive capacity represented by
this land, food production could also be increased con-
siderably by extending the latest crop production
technology to all cropland in the county. This soil survey
can greatly facilitate the application of such technology.

The acreage in crops and pasture is gradually decreas-
ing as more and more land is used for urban development.
In 1967, an estimated 18,000 acres of urban and built-up
land was in the county. The acreage of such land has been
growing at the rate of about 500 acres per year. This soil
survey can help planners to make land-use decisions that
will influence the future role of farming in the county.

Soil erosion is a major problem on about half of the
cropland in Lyon County. It is a hazard on the undulating
and steeper soils. Barnes, Everly, Forman, Poinsett, Stor-
den, and Ves soils are examples.
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Loss of the surface layer through erosion is damaging
for two reasons. First, productivity is reduced as the sur-
face layer is lost and part of the subsoil is incorporated
into the plow layer. Erosion is especially damaging on
soils in which the root zone is limited and available water
capacity is low or moderate, such as Arvilla, Fordville,
and Sverdrup soils. Second, soil erosion on farmland
results in sediment entering streams. Control of erosion
minimizes the pollution of streams by sediment and im-
proves the quality of water for recreation and for fish
and wildlife.

Erosion control provides protective surface cover,
reduces runoff, and increases the infiltration rate. A
cropping system that keeps a plant cover on the soil for
extended periods can hold soil erosion losses to an amount
that will not reduce the productive capacity of the soils.
On livestock farms, which require pasture and hay,
legume and grass forage crops in the cropping system
reduce the risk of erosion on sloping soils and provide
nitrogen and improve tilth for the following crop.

Slopes are so short and irregular that contour tillage or
terracing is difficult in most areas of Barnes, Buse, Stor-
den, and Ves soils. In some areas of these soils, cut and
fill terraces can be used. In most, a cropping system that
provides substantial plant cover is needed to control ero-
sion unless tillage is kept to a minimum. Minimizing til-
lage and leaving crop residue on the surface increase the
infiltration rate and reduce the hazards of runoff and ero-
sion. They can be adapted to most soils in the survey
area.

Terraces and diversions reduce the length of slopes and
the hazards of runoff and erosion. They are most practical
on deep, well drained soils that have regular slopes.
Everly, Forman, Buse, and Poinsett soils are suitable for
terraces. The other soils are less suitable for terraces and
diversions because of irregular slopes; steep slopes; ex-
cessive wetness in the terrace channels; a sandy subsoil,
which would be exposed in terrace channels; or sand and
gravel within a depth of 40 inches.

Contouring and contour stripcropping are other ero-
sion-control measures used in the survey area (fig. 13).
They are best adapted to soils with regular slopes.

Soil blowing is a hazard on the Arvilla and Sverdrup
sandy loams and the Oldham, Fulda, and Sinai silty clays.
It can damage these soils in a few hours if winds are
strong and soils are dry and bare of vegetation or surface
mulch. Maintaining plant cover and surface mulch or
keepmg the surface rough through proper tlllage
minimizes soil blowing on these soils. All of the soils in
the county can be damaged by soil blowing, especially
after soybeans are grown. Windbreaks of suitable shrubs
and trees, such as Tatarian honeysuckle and green ash,
are effective in reducing the risk of soil blowing on sandy
and clayey soils.

Information about the design of erosion-control prac-
tices for each kind of soil is contained in the Technical
Guide, available in local offices of the Soil Conservation
Service.

Soil drainage is the major management need on about
a third of the acreage used for crops in the county. Some
soils are naturally so wet that the production of the crops
commonly grown in the area is generally not possible un-
less artificial drainage has been provided. These are the
very poorly drained Glencoe, Oldham, Quam, Rolfe, Rau-
ville, and Urness soils, which make up about 27,900 acres.

Unless artificially drained, poorly drained soils are so
wet that crops are damaged during most years. Oldham
silty clay and Canisteo, Colvin, Flom, Fulda, Lamoure,
Marysland, Vallers, and Letri soils are poorly drained.
They make up about 126,500 acres.

Small areas of the wetter soils along drainageways and
in swales are commonly included in areas of the
moderately well drained Aastad, Wilmonton, Sinai, Svea,
and Normania soils. Artificial drainage is needed in some
of these areas.

The design of surface and subsurface drainage systems
varies with the kind of soil. A combination of surface
drainage and tile drainage is needed in most areas of the
poorly drained and very poorly drained soils used for in-
tensive row cropping. Tile drain lines should be more
closely spaced in slowly permeable soils than they are in
the more permeable soils. Tile drainage is slow in Fulda,
Rolfe, and Oldham soils. Finding adequate outlets for tile
drainage systems is difficult in many areas of Colvin,
Lamoure, and Rauville soils.

Information about the design of drainage systems for
each kind of soil is contained in the Technical Guide,
available in local offices of the Soil Conservation Service.

Soil fertility is naturally medium or high in most soils
in the county. All but the Rolfe soils are naturally neutral
or alkaline. Rolfe soils are medium acid or slightly acid.

Crops on most of the soils in the county respond to ap-
plications of fertilizer. The need for fertilizer specified in
the descriptions of soils under the heading “Soil maps for
detailed planning” refers to that of the subsoil. The soils
are especially low in phosphorus. The need for fertilizer
depends on the kind of soil, past and present manage-
ment, and the kind of erop that is grown. Soil tests pro-
vide part of the information that is needed in choosing
the proper kinds and amounts of fertilizer.

Applications of fertilizer and organic matter generally
improve plant growth in areas of the poorly drained,
somewhat poorly drained, and moderately well drained
soils in which excess lime causes a fertility imbalance. Ex-
amples of poorly drained soils are Canisteo, Colvin, and
Vallers soils and of the moderately well drained and
somewhat poorly drained soils are Bearden, Hamerly, and
Seaforth soils.

Sotil tilth is an important factor in the germination of
seeds and in the infiltration of water into the soil. Soils
with good tilth are granular and porous. Regular addi-
tions of crop residue, manure, and other organic matter
can improve soil structure and the infiltration rate.

Fall plowing is generally not a good practice if soil
blowing is a hazard, if, on the sloping and steeper soils,
the erosion hazard is severe, or if soybeans are grown.
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Many soils in the county are wet or are intermingled
with wet soils. Poor tilth is a problem because the soils
often stay wet until late in spring. If the soils are wet
when plowed, they tend to be very cloddy when dry, and
good seedbeds are difficult to prepare. Fall plowing
generally results in good tilth in spring.

Field crops suited to the soils and climate of the county
include many that are not now commonly grown. Corn
and soybeans are the row crops. Grain sorghum, sun-
flowers, beans, sugar beets, and similar crops can be
grown if economic conditions are favorable.

Oats, wheat, and flax are the most common close-grow-
ing crops. Rye, barley, and buckwheat could be grown,
and grass seed could be produced from bromegrass, big
bluestem, switchgrass, and Indiangrass. Alfalfa, sweet
clover, and red clover also could be harvested for seed.

Special crops grown in the county are vegetables, small
fruit, tree fruit, and nursery plants. They mostly are
grown by home gardeners and in the few small commer-
cial gardens in the county. Most vegetables and fruits
grow well on soils that have good natural drainage, warm
up early in spring, and are protected. Supplemental water
should be available. The latest information about growing
special crops can be obtained from local offices of the
Agricultural Extention Service and the Soil Conservation
Service.

Yields per acre

The average yields per acre that can be expected of the
principal crops under a high level of management are
shown in table 4. In any given year, yields may be higher
or lower than those indicated in the table because of
variations in rainfall and other climatic factors. Absence
of an estimated yield indicates that the crop is not suited
to or not commonly grown on the soil.

The estimated yields were based mainly on the ex-
perience and records of farmers, conservationists, and ex-
tension agents. Results of field trials and demonstrations
and available yield data from nearby counties were also
considered.

The yields were estimated assuming that the latest soil
and crop management practices were used. Hay and
pasture yields were estimated for the most productive
varieties of grasses and legumes suited to the climate and
the soil. A few farmers may be obtaining average yields
higher than those shown in table 4.

The management needed to achieve the indicated yields
of the various crops depends on the kind of soil and the
crop. Such management provides drainage, erosion con-
trol, and protection from flooding; the proper planting
and seeding rates; suitable high-yielding crop varieties;
appropriate tillage practices, including time of tillage and
seedbed preparation and tilling when soil moisture is
favorable; control of weeds, plant diseases, and harmful
insects; favorable soil reaction and optimum levels of
nitrogen, phosphorus, potassium, and trace elements for
each crop; effective use of crop residues, barnyard

manure, and green-manure crops; harvesting crops with
the smallest possible loss; and timeliness of all fieldwork.

The estimated yields reflect the productive capacity of
the soils for each of the principal crops. Yields are likely
to increase as new production technology is developed.
The productivity of a given soil compared with that of
other soils, however, is not likely to change. .

Crops other than those shown in table 4 are grown in
the survey area, but estimated yields are not included
because the acreage of these crops is small. The local of-
fices of the Soil Conservation Service and the Agricul-
tural Extension Service can provide information about
the management concerns and productivity of the soils
for these crops.

Capability classes and subclasses

Capability classes and subclasses show, in a general
way, the suitability of soils for most kinds of field crops.
The soils are classed according to their limitations when
they are used for field crops, the risk of damage when
they are used, and the way they respond to treatment.
The grouping does not take into account major and
generally expensive landforming that would change slope,
depth, or other characteristics of the soils; does not take
into consideration possible but unlikely major reclamation
projects; and does not apply to rice, cranberries, horticul-
tural crops, or other crops that require special manage-
ment. Capability classification is not a substitute for in-
terpretations designed to show suitability and limitations
of groups of soils for rangeland, for forest trees, or for
engineering purposes.

In the capability system, all kinds of soil are grouped at
two levels: capability class and subclass. These levels are
defined in the following paragraphs. A survey area may
not have soils of all classes.

Capabnlity classes, the broadest groups, are designated
by Roman numerals I through VIII. The numerals in-
dicate progressively greater limitations and narrower cho-
ices for practical use. The classes are defined as follows:

Class I soils have few limitations that restrict their use.

Class II soils have moderate limitations that reduce the
choice of plants or that require moderate conservation
practices.

Class III soils have severe limitations that reduce the
choice of plants, or that require special conservation prac-
tices, or both.

Class IV soils have very severe limitations that reduce
the choice of plants, or that require very careful manage-
ment, or both.

Class V soils are not likely to erode but have other
limitations, impractical to remove, that limit their use.

Class VI soils have severe limitations that make them
generally unsuitable for cultivation.

Class VII soils have very severe limitations that make
them unsuitable for cultivation.

Class VIII soils and landforms have limitations that
nearly preclude their use for commercial erop production.
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Capability subclasses are soil groups within one class;
they are designated by adding a small letter, ¢, w, s, or ¢,
to the class numeral, for example, Ile. The letter e shows
that the main limitation is risk of erosion unless close-
growing plant cover is maintained; w shows that water in
or on the soil interferes with plant growth or cultivation
(in some soils the wetness can be partly corrected by ar-
tificial drainage); s shows that the soil is limited mainly
because it is shallow, droughty, or stony; and ¢, used in
only some parts of the United States, shows that the
chief limitation is climate that is too cold or too dry.

In class I there are no subclasses because the soils of
this class have few limitations. Class V contains only the
subclasses indicated by w, s, or ¢ because the soils in class
V are subject to little or no erosion, though they have
other limitations that restrict their use to pasture, range-
land, woodland, wildlife habitat, or recreation.

The capability subclass is identified in the description
of each soil map unit in the section “Soil maps for
detailed planning.”

Rangeland

ELDOR P. MUELLER, conservation agronomist, Soil Conservation Ser-
vice, helped prepare this section.

Rangeland makes up less than 10 percent of Lyon
County. It occurs mostly as small tracts within farmed
areas. These tracts are on the Altamont moraine and the
Coteau slope. Some of the larger areas are hilly, are along
streams, or are sandy and gravelly. The grazing animals
are stock cows and calves and yearlings.

The native vegetation on many parts of the rangeland
has been greatly depleted by excessive grazing. Much of
the acreage that once was open grassland is now covered
with Kentucky bluegrass, weeds, and brush. The amount
of forage produced may be less than half that originally
produced. Productivity of the range can be increased by
using management that is effective for specific kinds of
soil and range sites.

Where climate and topography are about the same, dif-
ferences in the kind and amount of vegetation that range-
land can produce are related closely to the kind of soil.
Effective management is based on the relationships
among soils, vegetation, and water.

Table 5 shows, for each kind of soil, the name of the
range site; the total annual production of vegetation in
favorable, normal, and unfavorable years; the charac-
teristic vegetation; and the expected percentage of each
species in the composition of the potential natural plant
community. Soils not listed cannot support a natural plant
community of predominantly grasses, grasslike plants,
forbs, or shrubs suitable for grazing or browsing. The fol-
lowing are explanations of column headings in table 5.

A range site is a distinctive kind of rangeland that dif-
fers from other kinds of rangeland in its ability to
produce a characteristic natural plant community. Soils
that produce a similar kind, amount, and proportion of
range plants are grouped into range sites. For those areas

where the relationship between soils and vegetation has
been established, range sites can be interpreted directly
from the soil map. Properties that determine the capacity
of the soil to supply moisture and plant nutrients have
the greatest influence on the productivity of range plants.
Soil reaction, salt content, and a seasonal high water table
are also important. i

Total production refers to the amount of vegetation
that can be expected to grow annually on well managed
rangeland that is supporting the potential natural plant
community. It is expressed in pounds per acre of air-dry
vegetation for favorable, normal, and unfavorable years.
In a favorable year the amount and distribution of
precipitation and the temperatures are such that growing
conditions are substantially better than average; in a nor-
mal year these conditions are about average for the area;
in an unfavorable year, growing conditions are well below
average, generally because of low available soil moisture.

Dry weight refers to the total air-dry vegetation
produced per acre each year by the potential natural
plant community. Vegetation that is highly palatable to
livestock and vegetation that is unpalatable are included.
Some of the vegetation can also be grazed extensively by
wildlife.

Characteristic species of grasses, grasslike plants,
forbs, and shrubs that make up most of the potential
natural plant community on each soil are listed by com-
mon name. Under Composition, the expected proportion
of each species is presented as the percentage, in air-dry
weight, of the total annual production of herbaceous and
woody plants. The amount that can be used as forage de-
pends on the kinds of grazing animals and on the grazing
season. Generally all of the vegetation produced is not
used.

Range management requires, in addition to knowledge
of the kinds of soil and the potential natural plant com-
munity, an evaluation of the present condition of the
range vegetation in relation to its potential. Range condi-
tion is determined by comparing the present plant com-
munity with the potential natural plant community on a
particular range site. The more closely the existing com-
munity resembles the potential community, the better the
range condition. The objective in range management is to
control grazing so that the plants growing on a site are
about the same in kind and amount as the potential natu-
ral plant community for that site. Such management
generally results in the maximum production of vegeta-
tion, conservation of water, and control of erosion. Some-
times, however, a range condition somewhat below the
potential meets grazing needs, provides wildlife habitat,
and protects soil and water resources.

Windbreaks and environmental plantings

Windbreaks are established to protect livestock,
buildings, and yards from wind and snow. Windbreaks
also help protect fruit trees and gardens, and they furnish
habitat for wildlife. Several rows of low- and high-grow-
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ing broad-leaved and coniferous species provide the most
protection.

Field windbreaks are narrow plantings made at right
angles to the prevailing wind and at specific intervals
across the field, the interval depending on erodibility of
the soil. They protect cropland and crops from wind, hold
snow on the fields, and provide food and cover for wil-
dlife.

Environmental plantings help to beautify and screen
houses and other buildings and to abate noise. The plants,
mostly evergreen shrubs and trees, are closely spaced. A
healthy planting stock of suitable species planted properly
on a well prepared site and maintained in good condition
can insure a high degree of plant survival.

Table 6 shows the height that locally grown trees and
shrubs are expected to reach on various kinds of soil in 20
years. The estimates in table 6, based on measurements
and observation of established plantings that have been
given adequate care, can be used as a guide in planning
windbreaks and screens. Additional information about
planning windbreaks and screens and the planting and
care of trees can be obtained from local offices of the Soil
Conservation Service or the Cooperative Extension Ser-
vice or from nurserymen.

Engineering

CLARENCE P. SIMONSEN, engineer, Soil Conservation Service, helped
prepare this section.

This section provides information about the use of soils
for building sites, sanitary facilities, construction material,
and water management. Among those who can benefit
from this information are engineers, landowners, commu-
nity planners, town and city managers, land developers,
builders, contractors, and farmers and ranchers.

The ratings in the engineering tables are based on test
data and estimated data in the “Soil properties” section.
The ratings were determined jointly by soil scientists and
engineers of the Soil Conservation Service using known
relationships between the soil properties and the behavior
of soils in various engineering uses.

Among the soil properties and site conditions identified
by a soil survey and used in determining the ratings in
this section were grain-size distribution, liquid limit,
plasticity index, soil reaction, soil wetness, depth to a
seasonal high water table, slope, likelihood of flooding,
natural soil structure or aggregation, in-place soil density,
and geologic origin of the soil material. Where pertinent,
data about kinds of clay minerals, mineralogy of the sand
and silt fractions, and the kind of absorbed cations were
also considered.

On the basis of information assembled about soil pro-
perties, ranges of values can be estimated for erodibility,
permeability, corrosivity, shrink-swell potential, available
water capacity, shear strength, compressibility, slope sta-
bility, and other factors of expected soil behavior in en-
gineering uses. As appropriate, these values can be ap-
plied to each major horizon of each soil or to the entire
profile.

These factors of soil behavior affect construction and
maintenance of roads, airport runways, pipelines, founda-
tions for small buildings, ponds and small dams, irrigation
projects, drainage systems, sewage and refuse disposal
systems, and other engineering works. The ranges of
values can be used to (1) select potential residential, com-
mercial, industrial, and recreational uses; (2) make
preliminary estimates pertinent to construction in a par-
ticular area; (3) evaluate alternative routes for roads,
streets, highways, pipelines, and underground cables; (4)
evaluate alternative sites for location of sanitary landfills,
onsite sewage disposal systems, and other waste disposal
facilities; (5) plan detailed onsite investigations of soils
and geology; (6) find sources of gravel, sand, clay, and
topsoil; (7) plan farm drainage systems, irrigation
systems, ponds, terraces, and other structures for soil and
water conservation; (8) relate performance of structures
already built to the properties of the kinds of soil on
which they are built so that performance of similar struec-
tures on the same or a similar soil in other locations can
be predicted; and (9) predict the trafficability of soils for
cross-country movement of vehicles and construction
equipment.

Data presented in this section are useful for land-use
planning and for choosing alternative practices or
general designs that will overcome unfavorable soil pro-
perties and minimize soil-related failures. Limitations to
the use of these data, however, should be well understood.
First, the data are generally mot presented for soil
material below a depth of 5 or 6 feet. Also, because of the
scale of the detailed map in this soil survey, small areas
of soils that differ from the dominant soil may be in-
cluded in mapping. Thus, these data do not eliminate the
need for omsite investigations, testing, and analysis by
personnel having expertise in the specific use contem-
plated.

The information is presented mainly in tables. Table 7
shows, for each kind of soil, the degree and kind of limita-
tions for building site development; table 8 for sanitary
facilities. Table 10 shows the kind of limitations for water
management. Table 9 shows the suitability of each kind of
soil as a source of construction materials.

The information in the tables, along with the soil map,
the soil descriptions, and other data provided in this sur-
vey, can be used to make additional interpretations and to
construct interpretive maps for specific uses of land.

Some of the terms used in this soil survey have a spe-
cial meaning in soil science. Many of these terms are
defined in the Glossary.

Building site development

The degree and kind of soil limitations that affect shal-
low excavations, dwellings with and without basements,
small commercial buildings, and local roads and streets
are indicated in table 7. A slight limitation indicates that
soil properties generally are favorable for the specified
use; any limitation is minor and easily overcome. A
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moderate limitation indicates that soil properties and site
features are unfavorable for the specified use, but the
limitations can be overcome or minimized by special
planning and design. A severe limitation indicates that one
or more soil properties or site features are so unfavorable
or difficult to overcome that a major increase in construc-
tion effort, special design, or intensive maintenance is
required. For some soils rated severe, such costly mea-
sures may not be feasible.

Shallow excavations are made for pipelines, sewerlines,
communications and power transmission lines, basements,
and open ditches. Such digging or trenching is influenced
by soil wetness caused by a seasonal high water table; the
texture and consistence of soils; the tendency of soils to
cave in or slough; and the presence of very firm, dense
soil layers, bedrock, or large stones. In addition, excava-
tions are affected by slope of the soil and the probability
of flooding. Ratings do hot apply to soil horizons below a
depth of 6 feet unless otherwise noted.

In the soil series descriptions, the consistence of each
soil horizon is given, and the presence of very firm or ex-
tremely firm horizons, usually difficult to excavate, is in-
dicated.

Dwellings and small commercial buildings referred to
in table 7 are built on undisturbed soil and have founda-
tion loads of a dwelling no more than three stories high.
Separate ratings are made for small commercial buildings
without basements and for dwellings with and without
basements. For such structures, soils should be suffi-
ciently stable that cracking or subsidence of the structure
from settling or shear failure of the foundation does not
occur. These ratings were determined from estimates of
the shear strength, compressibility, and shrink-swell
potential of the soil. Soil texture, plasticity and in-place
density, potential frost action, soil wetness, and depth to a
seasonal high water table were also considered. Soil wet-
ness and depth to a seasonal high water table indicate
potential difficulty in providing adequate drainage for
basements, lawns, and gardens. Depth to bedrock, slope,
and large stones in or on the soil are also important con-
siderations in the choice of sites for these structures and
were considered in determining the ratings. Susceptibility
to flooding is a serious hazard.

Local roads and streets referred to in table 7 have an
all-weather surface that can carry light to medium traffic
all year. They consist of a subgrade of the underlying soil
material; a base of gravel, crushed rock fragments, or soil
material stabilized with lime or cement; and a flexible or
rigid surface, commonly asphalt or concrete. The roads
are graded with soil material at hand, and most cuts and
fills are less than 6 feet deep.

The load supporting capacity and the stability of the
soil as well as the quantity and workability of fill material
available are important in design and construction of
roads and streets. The classifications of the soil and the
soil texture, density, shrink-swell potential, and potential
frost action are indicators of the traffic supporting capaci-
ty used in making the ratings. Soil wetness, flooding,

slope, depth to hard rock or very compact layers, and con-
tent of large stones affect stability and ease of excava-
tion.

Sanitary facilities

Favorable soil properties and site features are needed
for proper functioning of septic tank absorption fields,
sewage lagoons, and sanitary landfills. The nature of the
soil is important in selecting sites for these facilities and
in identifying limiting soil properties and site features to
be considered in design and installation. Also, those soil
properties that affect ease of excavation or installation of
these facilities will be of interest to contractors and local
officials. Table 8 shows the degree and kind of limitations
of each soil for such uses and for use of the soil as daily
cover for landfills. It is important to observe local or-
dinances and regulations.

If the degree of soil limitation is expressed as slight,
soils are generally favorable for the specified use and
limitations are minor and easily overcome; if moderate,
soil properties or site features are unfavorable for the
specified use, but limitations can be overcome by special
planning and design; and if severe, soil properties or site
features are so unfavorable or difficult to overcome that
major soil reclamation, special designs, or intensive main-
tenance is required. Soil suitability is rated by the terms
good, fair, or poor, which, respectively, mean about the
same as the terms slight, moderate, and severe.

Septic tank absorption fields are subsurface systems of
tile or perforated pipe that distribute effluent from a sep-
tic tank into the natural soil. Only the soil horizons
between depths of 18 and 72 inches are evaluated for this
use. The soil properties and site features considered are
those that affect the absorption of the effluent and those
that affect the construction of the system.

Properties and features that affect absorption of the
effluent are permeability, depth to seasonal high water
table, and susceptibility to flooding. Stones and boulders
interfere with installation. Excessive slope can cause
lateral seepage and surfacing of the effluent. Also, soil
erosion and soil slippage are hazards if absorption fields
are installed on sloping soils.

In some soils, loose sand and gravel are less than 4 feet
below the tile lines. In these soils the absorption field
does not adequately filter the effluent, and ground water
in the area may be contaminated.

On many of the soils that have moderate or severe
limitations for use as septic tank absorption fields, a
system to lower the seasonal water table can be installed
or the size of the absorption field can be increased so that
performance is satisfactory.

Sewage lagoons are shallow ponds constructed to hold
sewage while aerobic bacteria decompose the solid and
liquid wastes. Lagoons have a nearly level floor and cut
slopes or embankments of compacted soil material. Aero-
bic lagoons generally are designed to hold sewage within
a depth of 2 to 5 feet. Nearly impervious soil material for
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the lagoon floor and sides is required to minimize seepage
and contamination of ground water. Soils that are very
high in content of organic matter and those that have
cobbles, stones, or boulders are not suitable. Unless the
soil has very slow permeability, contamination of ground
water is a hazard where the seasonal high water table is
above the level of the lagoon floor. In soils where the
water table is seasonally high, seepage of ground water
into the lagoon can seriously reduce the lagoon’s capacity
for liquid waste. Slope and susceptibility to flooding also
affect the suitability of sites for sewage lagoons or the
cost of construction. Shear strength and permeability of
compacted soil material affect the performance of em-
bankments.

Sanitary landfill is a method of disposing of solid
waste by placing refuse in successive layers either in ex-
cavated trenches or on the surface of the soil. The waste
is spread, compacted, and covered daily with a thin layer
of soil material. Landfill areas are subject to heavy
vehicular traffic. Risk of polluting ground water and traf-
ficability affect the suitability of a soil for this use. The
best soils have a loamy or silty texture, have moderate to
slow permeability, are deep to a seasonal water table, and
are not subject to flooding. Clayey soils are likely to be
sticky and difficult to spread. Sandy or gravelly soils
generally have rapid permeability, which might allow nox-
ious liquids to contaminate ground water. Soil wetness
can be a limitation, because operating heavy equipment
on a wet soil is difficult. Seepage into the refuse increases
the risk of pollution of ground water.

Ease of excavation affects the suitability of a soil for
the trench type of landfill. A suitable soil is deep to
bedrock and free of large stones and boulders. If the
seasonal water table is high, water will seep into
trenches.

Unless otherwise stated, the limitations in table 8 apply
only to the soil material within a depth of about 6 feet. If
the trench is deeper, a limitation of slight or moderate
may not be valid. Site investigation is needed before a
site is selected.

Daily cover for landfill should be soil that is easy to
excavate and spread over the compacted fill in wet and
dry periods. Soils that are loamy or silty and free of
stones or boulders are better than other soils. Clayey
soils may be sticky and difficult to spread; sandy soils
may be subject to soil blowing.

The soils selected for final cover of landfills should be
suitable for growing plants. Of all the horizons, the A
horizon in most soils has the best workability, more or-
ganic matter, and the best potential for growing plants.
Thus, for either the area- or trench-type landfill, stockpil-
ing material from the A horizon for use as the surface
layer of the final cover is desirable.

‘Where it is necessary to bring in soil material for daily
or final cover, thickness of suitable soil material available
and depth to a seasonal high water table in soils sur-
rounding the sites should be evaluated. Other factors to
be evaluated are those that affect reclamation of the bor-

55

row areas. These factors include slope, erodibility, and
potential for plant growth.

Construction materials

The suitability of each soil as a source of roadfill, sand,
gravel, and topsoil is indicated in table 9 by ratings of
good, fair, or poor. The texture, thickness, and organic-
matter content of each soil horizon are important factors
in rating soils for use as construction materials. Each soil
is evaluated to the depth observed, generally about 6 feet.

Roadfill is soil material used in embankments for
roads. Soils are evaluated as a source of roadfill for low
embankments, which generally are less than 6 feet high
and less exacting in design than high embankments. The
ratings reflect the ease of excavating and working the
material and the expected performance of the material
where it has been compacted and adequately drained. The
performance of soil after it is stabilized with lime or ce-
ment is not considered in the ratings, but information
about some of the soil properties that influence such per-
formance is given in the descriptions of the soil series.

The ratings apply to the soil material between the A
horizon and a depth of 5 to 6 feet. It is assumed that soil
horizons will be mixed during excavation and spreading.
Many soils have horizons of contrasting suitability within
their profile. The estimated engineering properties in
table 13 provide specific information about the nature of
each horizon. This information can help determine the
suitability of each horizon for roadfill.

Soils rated good are coarse grained. They have low
shrink-swell potential, low potential frost action, and few
cobbles and stones. They are at least moderately well
drained and have slopes of 15 percent or less. Soils rated
fair have a plasticity index of less than 15 and have other
limiting features, such as moderate shrink-swell potential,
moderately steep slopes, wetness, or many stones. If the
thickness of suitable material is less than 3 feet, the en-
tire soil is rated poor.

Sand and gravel are used in great quantities in many
kinds of construction. The ratings in table 9 provide
guidance as to where to look for probable sources and are
based on the probability that soils in a given area contain
sizable quantities of sand or gravel. A soil rated good or
JSair has a layer of suitable material at least 3 feet thick,
the top of which is within a depth of 6 feet. Coarse frag-
ments of soft bedrock material, such as shale and silt-
stone, are not considered to be sand and gravel. Fine-
grained soils are not suitable sources of sand and gravel.

The ratings do not take into account depth to the water
table or other factors that affect excavation of the
material. Descriptions of grain size, kinds of minerals,
reaction, and stratification are given in the soil series
descriptions and in table 13.

Topsoil is used in areas where vegetation is to be
established and maintained. Suitability is affected mainly
by the ease of working and spreading the soil material in
preparing a seedbed and by the ability of the soil material
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to support plantlife. Also considered is the damage that
can result at the area from which the topsoil is taken.

The ease of excavation is influenced by the thickness of
suitable material, wetness, slope, and amount of stones.
The ability of the soil to support plantlife is determined
by texture, structure, and the amount of soluble salts or
toxic substances. Organic matter in the Al or Ap horizon
greatly increases the absorption and retention of moisture
and nutrients. Therefore, the soil material from these
horizons should be carefully preserved for later use.

Soils rated good have at least 16 inches of friable loamy
material at their surface. They are free of stones and cob-
bles, are low in content of gravel, and have gentle slopes.
They are low in soluble salts that can limit or prevent
plant growth. They are naturally fertile or respond well
to fertilizer. They are not so wet that excavation is dif-
ficult during most of the year.

Soils rated fair are loose sandy soils or firm loamy or
clayey soils in which the suitable material is only 8 to 16
inches thick or soils that have appreciable amounts of
gravel, stones, or soluble salt.

Soils rated poor are very sandy soils and very firm
clayey soils; soils with suitable layers less than 8 inches
thick; soils having large amounts of gravel, stones, or
soluble salt; steep soils; and poorly drained soils.

Although a rating of good is not based entirely on high
content of organic matter, a surface horizon is generally
preferred for topsoil because of its organic-matter con-
tent. This horizon is designated as Al or Ap in the soil se-
ries descriptions. The absorption and retention of
moisture and nutrients for plant growth are greatly in-
creased by organic matter.

Water management

Many soil properties and site features that affect water
management practices have been identified in this soil
survey. In table 10 soil and site features that affect use
are indicated for each kind of soil. This information is sig-
nificant in planning, installing, and maintaining water-con-
trol structures.

Pond reservoir areas hold water behind a dam or em-
bankment. Soils best suited to this use have a low
seepage potential, which is determined by permeability
and the depth to fractured or permeable bedrock or other
permeable material.

Embankments, dikes, and levees require soil material
that is resistant to seepage, erosion, and piping and has
favorable stability, shrink-swell potential, shear strength,
and compaction characteristics. Large stones and organic
matter in a soil downgrade the suitability of a soil for use
in embankments, dikes, and levees.

Aquifer-fed excavated ponds are bodies of water made
by excavating a pit or dugout into a ground-water
aquifer. Excluded are ponds that are fed by surface ru-
noff and embankment ponds that impound water 3 feet or
more above the original surface. Ratings in table 10 are
for ponds that are properly designed, located, and con-

structed. Soil properties and site features that affect
aquifer-fed ponds are depth to a permanent water table,
permeability of the aquifer, quality of the water, and ease
of excavation.

Drainage of soil is affected by such soil properties as
permeability; texture; depth to bedrock, hardpan, or other
layers that affect the rate of water movement; depth to
the water table; slope; stability of ditchbanks; suscepti-
bility to flooding; salinity and alkalinity; and availability
of outlets for drainage.

Terraces and diversions are embankments or a com-
bination of channels and ridges constructed across a slope
to intercept runoff. They allow water to soak into the soil
or flow slowly to an outlet. Features that affect suitabili-
ty of a soil for terraces are uniformity and steepness of
slope; depth to bedrock, hardpan, or other unfavorable
material; large stones; permeability; ease of establishing
vegetation; and resistance to water erosion, soil blowing,
soil slipping, and piping.

Grassed waterways are constructed to channel runoff to
outlets at a nonerosive velocity. Features that affect the
use of soils for waterways are slope, permeability, erodi-
bility, wetness, and suitability for permanent vegetation.

Recreation

The major recreational areas in the county are Camden
State Park, along the Redwood River, and Garvin County
Park, along the Cottonwood River. All of the towns have
community parks. The potential for development of
recreational areas is fair. Areas along the shoreline of
some of the lakes can be further developed, and the State
and county park systems can be expanded.

The soils of the survey area are rated in table 11 ac-
cording to limitations that affect their suitability for
recreation uses. The ratings are based on such restrictive
soil features as flooding, wetness, slope, and texture of
the surface layer. Not considered in these ratings, but im-
portant in evaluating a site, are location and accessibility
of the area, size and shape of the area and its scenic
quality, the ability of the soil to support vegetation, ac-
cess to water, potential water impoundment sites availa-
ble, and either access to public sewerlines or capacity of
the soil to absorb septic tank effluent. Soils subject to
flooding are limited, in varying degree, for recreation use
by the duration and intensity of flooding and the season
when flooding occurs. Onsite assessment of height, dura-
tion, intensity, and frequency of flooding is essential in
planning recreation facilities.

The degree of the limitation of the soils is expressed as
slight, moderate, or severe. Slight means that the soil pro-
perties are generally favorable and that the limitations
are minor and easily overcome. Moderate means that the
limitations can be overcome or alleviated by planning,
design, or special maintenance. Severe means that soil
properties are unfavorable and that limitations can be off-
set only by costly soil reclamation, special design, inten-
sive maintenance, limited use, or by a combination of
these measures.
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The information in table 11 can be supplemented by in-
formation in other parts of this survey. Especially helpful
are interpretations for septic tank absorption fields, given
in table 8, and interpretations for dwellings without base-
ments and for local roads and streets, given in table 7.

Camp areas require such site preparation as shaping
and leveling for tent and parking areas, stabilizing roads
and intensively used areas, and installing sanitary facili-
ties and utility lines. Camp areas are subject to heavy
foot traffic and some vehicular traffic. The best soils for
this use have mild siopes and are not wet or subject to
flooding during the period of use. The surface has few or
no stones or boulders, absorbs rainfall readily but remains
firm, and is not dusty when dry. Strong slopes and stenes
or boulders can greatly increase the cost of constructing
camping sites.

Picnic areas are subject to heavy foot traffic. Most
vehicular traffic is confined to access roads and parking
areas. The best soils for use as picnic areas are firm when
wet, are not dusty when dry, are not subject to flooding
during the period of use, and do not have slopes or stones
or boulders that will increase the cost of shaping sites or
of building access roads and parking areas.

Playgrounds require soils that can withstand intensive
foot traffic. The best soils are almost level and are not
wet or subject to flooding during the season of use. The
surface is free of stones or boulders, is firm after rains,
and is not dusty when dry. If shaping is required to ob-
tain a uniform grade, the depth to gravel or to a hardpan
should be enough to allow necessary grading.

Paths and trails for walking, horseback riding,
bicycling, and other uses should require little or no
cutting and filling. The best soils for this use are those
that are not wet, are firm after rains, are not dusty when
dry, and are not subject to flooding more than once dur-
ing the annual period of use. They should have moderate
slopes and have few or no stones or boulders on the sur-
face.

Wildlife habitat

The soils of Lyon County can provide good habitat for
various species of wildlife. Changes in the land-use pat-
tern, however, have directly affected the population of
wildlife species. For example, Lyon County once had a
high population of pheasants, but more intensive farming
has severely reduced the population. Other small game
are Hungarian partridge, rabbit, squirrel, fox, and beaver.

Duck production occurs near the permanent marshes,
most of which are in 38 wildlife management units, total-
ing over 7,500 acres, that are owned by the State and in
areas near some of the 335 ponds and pits that have been
constructed. Lyon County is on the migration route of
ducks and geese.

The wooded valleys along the major rivers have a good
deer population. Bullheads and carp are in most of the
lakes, which generally are shallow. Northern pike, wal-
leye, crappie, and perch are caught in some of the larger
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lakes. About 45 farm ponds and Brawner Lake, which is a
State-owned artificial lake, have been stocked with sunf-
ish or crappies and bass. The Redwood River, near Cam-
den State Park, is stocked annually with brown trout.

Soils directly affect the kind and amount of vegetation
that is available to wildlife as food and cover, and they af-
fect the construction of water impoundments. The kind
and abundance of wildlife that populate an area depend
largely on the amount and distribution of food, cover, and
water. If any one of these elements is missing, is in-
adequate, or is inaccessible, wildlife either are scarce or
do not inhabit the area.

If the soils have the potential, wildlife habitat can be
created or improved by planting appropriate vegetation,
by maintaining the existing plant cover, or by helping the
natural establishment of desirable plants.

In table 12, the soils in the survey area are rated ac-
cording to their potential to support the main kinds of
wildlife habitat in the area. This information can be used
in planning for parks, wildlife refuges, nature study areas,
and other developments for wildlife; selecting areas that
are suitable for wildlife; selecting soils that are suitable
for creating, improving, or maintaining specific elements
of wildlife habitat; and determining the intensity of
management needed for each element of the habitat.

The potential of the soil is rated good, fair, poor, or
very poor. A rating of good means that the element of
wildlife habitat or the kind of habitat is easily created,
improved, or maintained. Few or no limitations affect
management, and satisfactory results can be expected if
the soil is used for the designated purpose. A rating of
JSair means that the element of wildlife habitat or kind of
habitat can be created, improved, or maintained in most
places. Moderately intensive management is required for
satisfactory results. A rating of poor means that limita-
tions are severe for the designated element or kind of
wildlife habitat. Habitat can be created, improved, or
maintained in most places, but management is difficult
and must be intensive. A rating of very poor means that
restrictions for the element of wildlife habitat or kind of
wildlife are very severe, and that unsatisfactory results
can be expected. Wildlife habitat is impractical or even
impossible to create, improve, or maintain on soils having
such a rating.

The elements of wildlife habitat are briefly described in
the following paragraphs.

Grain and seed crops are seed-producing annuals used
by wildlife. The major soil properties that affect the
growth of grain and seed crops are depth of the root
zone, texture of the surface layer, available water capaci-
ty, wetness, slope, surface stoniness, and flood hazard.
Soil temperature and soil moisture are also considera-
tions. Examples of grain and seed crops are corn, wheat,
oats, and barley.

Grasses and legumes are domestic perennial grasses
and herbaceous legumes that are planted for wildlife food
and cover. Major soil properties that affect the growth of
grasses and legumes are depth of the root zone, texture
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of the surface layer, available water capacity, wetness,
surface stoniness, flood hazard, and slope. Soil tempera-
ture and soil moisture are also considerations. Examples
of grasses and legumes are fescue, bluegrass, bromegrass,
clover, and alfalfa.

Wild herbaceous plants are native or naturally
established grasses and forbs, including weeds, that pro-
vide food and cover for wildlife. Major soil properties that
affect the growth of these plants are depth of the root
zone, texture of the surface layer, available water capaci-
ty, wetness, surface stoniness, and flood hazard. Soil tem-
perature and soil moisture are also considerations. Exam-
ples of wild herbaceous plants are bluestem, goldenrod,
beggarweed, wheatgrass, fescue, and grama.

Hardwood trees and the associated woody understory
provide cover for wildlife and produce nuts or other fruit,
buds, catkins, twigs, bark, or foliage that wildlife eat.
Major soil properties that affect growth of hardwood
trees and shrubs are depth of the root zone, available
water capacity, and wetness. Examples of native plants
are oak, chokecherry, ash, hawthorn, dogwood, wild plum,
maple, basswood, raspberry, black walnut, grape, vibur-
num, and willow. Examples of fruit-producing shrubs that
are commercially available and suitable for planting on
soils rated good are Russian-olive, honeysuckle, cherry,
and crabapple.

Coniferous plants are cone-bearing trees, shrubs, or
ground cover plants that furnish habitat or supply food in
the form of browse, seeds, or fruitlike cones. Soil proper-
ties that have a major effect on the growth of coniferous
plants are depth of the root zone, available water capaci-
ty, and wetness. Examples of coniferous plants are pine,
spruce, cedar, and juniper.

Wetland plants are annual and perennial wild her-
baceous plants that grow on moist or wet sites, exclusive
of submerged or floating aquatics. They produce food or
cover for wildlife that use wetland as habitat. Major soil
properties affecting wetland plants are texture of the
surface layer, wetness, reaction, salinity, slope, and sur-
face stoniness. Examples of wetland plants are smart-
weed, wild millet, saltgrass, and cordgrass and rushes,
sedges, and reeds.

Shallow water areas are bodies of water that have an
average depth of less than 5 feet and that are useful to
wildlife. They can be naturally wet areas, or they can be
created by dams or levees or by water-control structures
in marshes or streams. Major soil properties affecting
shallow water areas are wetness, surface stoniness, slope,
and permeability. The availability of a dependable water
supply is important if water areas are to be developed.
Examples of shallow water areas are marshes, waterfowl
feeding areas, and ponds.

The kinds of wildlife habitat are briefly described in
the following paragraphs.

Openland habitat consists of ecropland, pasture,
meadows, and areas that are overgrown with grasses,
herbs, shrubs, and vines. These areas produce grain and
seed crops, grasses and legumes, and wild herbaceous

plants. The kinds of wildlife attracted to these areas in-
clude Hungarian partridge, pheasant, meadowlark, field
sparrow, mourning dove, cottontail rabbit, and red fox.

Woodland habitat consists of areas of hardwoods or
conifers, or a mixture of both, and associated grasses,
legumes, and wild herbaceous plants. Wildlife attracted to
these areas include thrushes, woodpeckers, squirrels, fox,
raccoon, and deer. :

Wetland habitat consists of open, marshy or swampy,
shallow water areas where water-tolerant plants grow.
Some of the wildlife attracted to such areas are ducks,
geese, herons, shore birds, muskrat, mink, and beaver.

Soil properties

Extensive data about soil properties are summarized on
the following pages. The two main sources of these data
are the many thousands of soil borings made during the
course of the survey and the laboratory analyses of
selected soil samples from typical profiles.

In making soil borings during field mapping, soil
scientists can identify several important soil properties.
They note the seasonal soil moisture condition or the
presence of free water and its depth. For each horizon in
the profile, they note the thickness and color of the soil
material; the texture, or amount of clay, silt, sand, and
gravel or other coarse fragments; the structure, or the
natural pattern of cracks and pores in the undisturbed
soil; and the consistence of the soil material in place
under the existing soil moisture conditions. They record
the depth of plant roots, determine the pH or reaction of
the soil, and identify any free carbonates.

Samples of soil material are analyzed in the laboratory
to verify the field estimates of soil properties and to
determine all major properties of key soils, especially pro-
perties that cannot be estimated accurately by field ob-
servation. Laboratory analyses are not conducted for all
soil series in the survey area, but laboratory data for
many soil series not tested are available from nearby sur-
vey areas.

The available field and laboratory data are summarized
in tables. The tables give the estimated range of en-
gineering properties, the engineering classifications, and
the physical and chemical properties of each major
horizon of each soil in the survey area. They also present
data about pertinent soil and water features and en-
gineering test data.

Engineering properties

Table 13 gives estimates of engineering properties and
classifications for the major horizons of each soil in the
survey area.

Most soils have, within the upper 5 or 6 feet, horizons
of contrasting properties. Table 13 gives information for
each of these contrasting horizons in a typieal profile.
Depth to the upper and lower boundaries of each horizon
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is indicated. More information about the range in depth
and about other properties in each horizon is given for
each soil series in the section “Soil series and morpholo-

Texture is described in table 13 in the standard terms
used by the U.S. Department of Agriculture. These terms
are defined according to percentages of sand, silt, and
clay in soil material that is less than 2 millimeters in
diameter. “Loam,” for example, is soil material that is 7 to
27 percent clay, 28 to 50 percent silt, and less than 52 per-
cent sand. If a soil contains gravel or other particles
coarser than sand, an appropriate modifier is added, for
example, “gravelly loam.” Other texture terms are
defined in the Glossary.

The two systems commonly used in classifying soils for
engineering use are the Unified Soil Classification System
(Unified) (2) and the system adopted by the American
Association of State Highway and Transportation Offi-
cials (AASHTO) (2).

The Unified system classifies soils according to proper-
ties that affect their use as construction material. Soils
are classified according to grain-size distribution of the
fraction less than 3 inches in diameter, plasticity index,
liquid limit, and organic-matter content. Soils are grouped
into 15 classes—eight classes of coarse-grained soils,
identified as GW, GP, GM, GC, SW, SP, SM, and SC; six
classes of fine-grained soils, identified as ML, CL, OL,
MH, CH, and OH; and one class of highly organic soils,
identified as Pt. Soils on the borderline between two
classes have a dual classification symbol, for example, CL-
ML.

The AASHTO system classifies soils according to those
properties that affect their use in highway construction
and maintenance. In this system a mineral soil is clas-
sified in one of seven basic groups ranging from A-1
through A-7 on the basis of grain-size distribution, liquid
limit, and plasticity index. Soils in group A-1 are coarse
grained and low in content of fines. At the other extreme,
in group A-7, are fine-grained soils. Highly organic soils
are classified in group A-8 on the basis of visual inspec-
tion.

When laboratory data are available, the A-1, A-2, and
A-7 groups are further classified as follows: A-1-a, A-1-b,
A-24, A-2-5 A-2-6, A-2-7, A-7-5, and A-7-6. As an addi-
tional refinement, the desirability of soils as subgrade
material can be indicated by a group index number. These
numbers range from 0 for the best subgrade material to
20 or higher for the poorest. The AASHTO classification
for soils tested in the survey area is given in table 16.
The estimated classification for all of the soils in the sur-
vey area is given in table 13. Also in table 13 the percent-
age, by weight, of rock fragments more than 3 inches in
diameter is estimated for each major horizon. These esti-
mates are determined mainly by observing volume per-
centage in the field and then converting that, by formula,
to weight percentage.

Percentage of the soil material less than 3 inches in
diameter that passes each of four sieves (U.S. standard)

is estimated for each major horizon. The estimates are
based on tests of soils that were sampled in the survey
area and in nearby areas and on field estimates from
many borings made during the survey.

Liquid limit and plasticity index indicate the effect of
water on the strength and consistence of soil. These in-
dexes are used in both the Unified and AASHTO soil
classification systems. They are also used as indicators in
making general predictions of soil behavior. Range in
liquid limit and plasticity index are estimated on the basis
of test data from the survey area or from nearby areas
and on observations of the many soil borings made during
the survey.

In some surveys, the estimates are rounded to the
nearest 5 percent. Thus, if the ranges of gradation and
Atterburg limits extend a marginal amount across clas-
sification boundaries (1 or 2 percent), the classification in
the marginal zone is omitted.

Physical and chemical properties

Table 14 shows estimated values for several soil charac-
teristics and features that affect behavior of soils in en-
gineering uses. These estimates are given for each major
horizon, at the depths indicated, in the typical pedon of
each soil. The estimates are based on field observations
and on test data for these and similar soils.

Permeability is estimated on the basis of known rela-
tionships among the soil characteristics observed in the
field—particularly soil structure, porosity, and gradation
or texture—that influence the downward movement of
water in the soil The estimates are for vertical water
movement when the soil is saturated. Not considered in
the estimates is lateral seepage or such transient soil fea-
tures as plowpans and surface crusts. Permeability of the
soil is an important factor to be considered in planning
and designing drainage systems, in evaluating the poten-
tial of soils for septic tank systems and other waste
disposal systems, and in many other aspects of land use
and management.

Awailable water capacity is rated on the basis of soil
characteristics that influence the ability of the soil to hold
water and make it available to plants. Important charac-
teristics are content of organic matter, soil texture, and
soil structure. Shallow-rooted plants are not likely to use
the available water from the deeper soil horizons. Availa-
ble water capacity is an important factor in the choice of
plants or crops to be grown and in the design of irrigation
systems.

Soil reaction is expressed as a range in pH values. The
range in pH of each major horizon is based on many field
checks. For many soils, the values have been verified by
laboratory analyses. Soil reaction is important in selecting
the crops, ornamental plants, or other plants to be grown;
in evaluating soil amendments for fertility and stabiliza-
tion; and in evaluating the corrosivity of soils.

Salinity is expressed as the electrical conductivity of
the saturation extract, in millimhos per centimeter at 25
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degrees C. Estimates are based on field and laboratory
measurements at representative sites of the nonirrigated
soils. The salinity of individual irrigated fields is affected
by the quality of the irrigation water and by the frequen-
cy of water application. Hence, the salinity of individual
fields can differ greatly from the value given in table 14.
Salinity affects the suitability of a soil for erop produc-
tion, its stability when used as a construction material,
and its potential to corrode metal and concrete.

Shrink-swell potential depends mainly on the amount
and kind of clay in the soil. Laboratory measurements of
the swelling of undisturbed clods were made for many
soils. For others the swelling was estimated on the basis
of the kind and amount of clay in the soil and on mea-
surements of similar soils. The size of the load and the
magnitude of the change in soil moisture content also in-
fluence the swelling of soils. Shrinking and swelling of
some soils can cause damage to building foundations,
basement walls, roads, and other structures unless special
designs are used. A high shrink-swell potential indicates
that special design and added expense may be required if
the planned use of the soil will not tolerate large volume
changes.

Risk of corrosion pertains to potential soil-induced
chemical action that dissolves or weakens uncoated steel
or concrete. The rate of corrosion of uncoated steel is re-
lated to soil moisture, particle-size distribution, total acidi-
ty, and electrical conductivity of the soil material. The
rate of corrosion of concrete is based mainly on the
sulfate content, texture, and acidity of the soil. Protective
measures for steel or more resistant concrete help to
avoid or minimize damage resulting from the corrosion.
Uncoated steel intersecting soil boundaries or soil
horizons is more susceptible to corrosion than an installa-
tion that is entirely within one kind of soil or within one
soil horizon.

E'rosion factors are used to predict the erodibility of a
soil and its tolerance to erosion in relation to specific
kinds of land use and treatment. The soil erodibility fac-
tor (K) is a measure of the susceptibility of the soil to
erosion by water. Soils having the highest K values are
the most erodible. K values range from 0.10 to 0.64. To
estimate annual soil loss per acre, the K value of a soil is
modified by factors representing plant cover, grade and
length of slope, management practices, and climate. The
soil-loss tolerance factor (T) is the maximum rate of soil
erosion, whether from rainfall or soil blowing, that can
occur without reducing crop production or environmental
quality. The rate is expressed in tons of soil loss per acre
per year.

Wind erodibility groups are made up of soils that have
similar properties that affect their resistance to soil blow-
ing if cultivated. The groups are used to predict the
susceptibility of soil to blowing and the amount of soil
lost as a result of blowing. Soils are grouped according to
the following distinctions:

1. Sands, coarse sands, fine sands, and very fine sands.
These soils are extremely erodible, so vegetation is dif-

ficult to establish. They are generally not suitable for
crops.

2. Loamy sands, loamy fine sands, and loamy very fine
sands. These soils are very highly erodible, but crops can
be grown if intensive measures to control soil blowing are
used.

3. Sandy loams, coarse sandy loams, fine sandy loams,
and very fine sandy loams. These soils are highly erodi-
ble, but crops can be grown if intensive measures to con-
trol soil blowing are used.

4L. Calcareous loamy soils that are less than 35 percent
clay and more than 5 percent finely divided calcium car-
bonate. These soils are erodible, but crops can be grown if
intensive measures to control soil blowing are used.

4. Clays, silty clays, clay loams, and silty clay loams
that are more than 35 percent clay. These soils are
moderately erodible, but crops can be grown if measures
to control soil blowing are used.

5. Loamy soils that are less than 18 percent clay and
less than 5 percent finely divided calcium carbonate and
sandy clay loams and sandy clays that are less than 5 per-
cent finely divided calcium carbonate. These soils are
slightly erodible, but crops can be grown if measures to
control soil blowing are used.

6. Loamy soils that are 18 to 35 percent clay and less
than 5 percent finely divided calcium carbonate, except
silty clay loams. These soils are very slightly erodible, and
crops can easily be grown.

7. Silty clay loams that are less than 35 percent clay
and less than 5 percent finely divided calcium carbonate.
These soils are very slightly erodible, and crops can easily
be grown.

8. Stony or gravelly soils and other soils not subject to
soil blowing.

Soil and water features

Table 15 contains information helpful in planning land
uses and engineering projects that are likely to be af-
fected by soil and water features.

Hydrologic soil groups are used to estimate runoff
from precipitation. Soils not protected by vegetation are
placed in one of four groups on the basis of the intake of
water after the soils have been wetted and have received
precipitation from long-duration storms.

The four hydrologic soil groups are:

Group A. Soils having a high infiltration rate (low ru-
noff potential) when thoroughly wet. These consist chiefly
of deep, well drained to excessively drained sands or
gravels. These soils have a high rate of water transmis-
sion.

Group B. Soils having a moderate infiltration rate when
thoroughly wet. These consist chiefly of moderately deep

.or deep, moderately well drained or well drained soils

that have moderately fine texture to moderately coarse
texture. These soils have a moderate rate of water trans-
mission.
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Group C. Soils having a slow infiltration rate when
thoroughly wet. These consist chiefly of soils that have a
layer that impedes the downward movement of water or
soils that have moderately fine texture or fine texture.
These soils have a slow rate of water transmission.

Group D. Soils having a very slow infiltration rate (high
runoff potential) when thoroughly wet. These consist
chiefly of clay soils that have a high shrink-swell poten-
tial, soils that have a permanent high water table, soils
that have a claypan or clay layer at or near the surface,
and soils that are shallow over nearly impervious materi-
al. These soils have a very slow rate of water transmis-
sion.

Flooding is the temporary covering of soil with water
from overflowing streams, with runoff from adjacent
slopes, and by tides. Water standing for short periods
after rains or after snow melts is not considered flooding,
nor is water in swamps and marshes. Flooding is rated in
general terms that describe the frequency and duration of
flooding and the time of year when flooding is most like-
ly. The ratings are based on evidence in the soil profile of
the effects of flooding, namely thin strata of gravel, sand,
silt, or, in places, clay deposited by floodwater; irregular
decrease in organic-matter content with increasing depth;
and absence of distinctive soil horizons that form in soils
of the area that are not subject to flooding. The ratings
are also based on local information about floodwater
levels in the area and the extent of flooding and on infor-
mation that relates the position of each soil on the land-
scape to historie floods.

The generalized desecription of flood hazards is of value
in land-use planning and provides a valid basis for land-
use restrictions. The soil data are less specific, however,
than those provided by detailed engineering surveys that
delineate flood-prone areas at specific flood frequency
levels.

High water table is the highest level of a saturated
zone more than 6 inches thick for a continuous period of
more than 2 weeks during most years. The depth to a
seasonal high water table applies to undrained soils. Esti-
mates are based mainly on the relationship between gray-
ish colors or mottles in the soil and the depth to free
water observed in many borings made during the course
of the soil survey. Indicated in table 15 are the depth to
the seasonal high water table; the kind of water table,
that is, perched, artesian, or apparent; and the months of
the year that the water table commonly is high. Only
saturated zones above a depth of 5 or 6 feet are indicated.

Information about the seasonal high water table helps
in assessing the need for specially designed foundations,
the need for specific kinds of drainage systems, and the
need for footing drains to insure dry basements. Such in-
formation is also needed to decide whether or not con-
struction of basements is feasible and to determine how
septic tank absorption fields and other underground in-
stallations will function. Also, a seasonal high water table
affects ease of excavation.

Potential frost action refers to the likelihood of damage
to pavements and other structures by frost heaving and
low soil strength after thawing. Frost action results from
the movement of soil moisture into the freezing tempera-
ture zone in the soil, which causes ice lenses to form. Soil
texture, temperature, moisture content, porosity, permea-
bility, and content of organic matter are the most impor-
tant soil properties that affect frost action. It is assumed
that the soil is not covered by insulating vegetation or
snow and is not artificially drained. Silty and clayey soils
that have a high water table in winter are most suscepti-
ble to frost action. Well drained very gravelly or sandy
soils are the least susceptible.

Engineering test data

The results of analyses of engineering properties of
several typical soils of the survey area are given in table
16.

The data presented are for soil samples that were col-
lected from carefully selected sites. The soil profiles sam-
pled are typical of the series discussed in the section “Soil
series and morphology.” The soil samples were analyzed
by the State of Minnesota, Department of Highways.

The methods used in obtaining the data are listed by
code in the next paragraph. Most of the codes, in
parentheses, refer to the methods assigned by the Amer-
ican Association of State Highway and Transportation Of-
ficials. The code for Unified classification is that assigned
by the American Society for Testing and Materials.

The methods and codes are AASHTO classification (M-
145-66); Unified classification (D-2487-69); mechanical
analysis (T88-57); liquid limit (T89-60); plasticity index
(T90-56); and moisture-density, method A (T99-57).

Soil series and morphology

In this section, each soil series recognized in the survey
area is described in detail. The descriptions are arranged
in alphabetic order by series name.

Characteristics of the soil and the material in which it
formed are discussed for each series. The soil is then
compared to similar soils and to nearby soils of other se-
ries. Then a pedon, a small three-dimensional area of soil
that is typical of the soil series in the survey area, is
described. The detailed descriptions of each soil horizon
follow standards in the Soil Survey Manual (7). Unless
otherwise noted, colors described are for moist soil.

Following the pedon description is the range of impor-
tant characteristics of the soil series in this survey area.
Phases, or map units, of each soil series are deseribed in
the section “Soil maps for detailed planning.”

Aastad series

The Aastad series consists of moderately well drained
soils that are moderately slowly permeable. These soils
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formed in moderately fine textured glacial till on uplands.
Slope ranges from 0 to 2 percent.

Aastad soils are similar to Svea soils and are adjacent
to Forman and Flom soils. Svea soils contain less clay in
the control section than Aastad soils. Forman soils have a
thinner A horizon than Aastad soils, are browner in the B
horizon, are more sloping, and are on slightly higher parts
of the landscape. Flom soils have lower chroma in the B
horizon than Aastad soils and are wetter.

Typical pedon of Aastad clay loam, 0 to 2 percent
slopes, 200 feet north and 200 feet west of the southeast
corner of SW1/4 sec. 33, T. 111 N., R. 41 W.

Ap—0 to 9 inches; black (10YR 2/1) clay loam, very dark gray (10YR
3/1) crushed; weak very fine and fine subangular blocky structure;
friable; about 3 percent coarse fragments; neutral; abrupt smooth
boundary.

A3—9 to 12 inches; black (10YR 2/1) clay loam, very dark gray (10YR
3/1) crushed; moderate very fine and medium subangular blocky
structure; friable; few very dark gray (10YR 3/1) worm casts; about
4 percent coarse fragments; neutral; clear irregular boundary.

B2—12 to 19 inches; dark olive brown (25Y 3/3) clay loam; moderate
fine and medium subangular blocky structure parting to moderate
fine and medium subangular blocky; firm; few very dark brown
(10YR 2/2) worm casts; about 4 percent coarse fragments; mildly al-
kaline; abrupt wavy boundary.

B3gca—19 to 28 inches; light olive brown (2.5Y 5/4) clay loam; common
fine faint grayish brown (25Y 5/2) mottles; weak coarse prismatic
structure parting to weak fine and medium subangular blocky; fria-
ble; few black (10YR 2/1) worm casts; common soft lime masses;
about 10 percent coarse fragments; violent effervescence; moderate-
ly alkaline; gradual smooth boundary.

Clg—28 to 60 inches; grayish brown (2.5Y 5/2) clay loam; common medi-
um prominent yellowish brown (10YR 5/6) and brownish yellow
(10YR 6/8) mottles; weak medium angular blocky structure; frac-
tures readily; friable; few soft lime masses; black manganese coats
on faces of peds; about 10 percent coarse fragments; strong effer-
vescence; moderately alkaline; gradual smooth boundary.

C2g—60 to 68 inches; grayish brown (2.5Y 5/2) clay loam; many coarse
prominent yellowish brown (10YR 5/4) and few fine prominent
weak red (10YR 5/4) mottles; friable to firm; few manganese
concretions and manganese coats on faces of peds; about 10 percent
coarse fragments; strong effervescence; moderately alkaline.

The thickness of solum ranges from 18 to 34 inches. Free lime occurs
in the lower part of the solum or just below the solum.

The Al horizon is 7 to 18 inches thick. The B2 horizon is neutral or
mildly alkaline. Typically, it is olive brown, dark olive brown, dark gray-
ish brown, or very dark grayish brown. The B3ca horizon ranges from 0
to 15 inches in thickness. It has limy masses or limy concretions. The C
horizon commonly is light olive brown, grayish brown, or light brownish
gray clay loam or heavy loam.

Arvilla series

The Arvilla series consists of somewhat excessively
drained soils that are moderately rapidly permeable in
the surface layer and subsoil and rapidly permeable
below. These soils formed in a mantle of moderately
coarse textured glacial outwash and drift over sandy and
gravelly glacial outwash on stream terraces, outwash
plains, and knolls and ridgetops on glacial moraines. Slope
ranges from 0 to 15 percent.

Arvilla soils are similar to Sverdrup soils and are near
Fordville and Sioux soils. Fordville and Arvilla soils are

in similar positions on the landscape. Fordville soils are
finer textured than Arvilla soils and have a thicker solum.
Sioux soils are coarser textured than Arvilla soils and
have a thinner solum. They are on the steeper hills and
ridges. Sverdrup soils have a sandy IIC horizon that con-
tains little or no gravel.

Typical pedon of Arvilla sandy loam, 2 to 6 percent
slopes, about 100 feet north and 750 feet east of the
southwest corner of sec. 22, T. 110 N,, R. 42 W.

A1—0 to 9 inches; black (10YR 2/1) sandy loam, very dark gray (10YR
3/1) dry; weak very fine subangular blocky structure; about 3 per-
cent coarse fragments; friable; neutral; clear smooth boundary.

B2—9 to 14 inches; very dark grayish brown (10YR 3/2) sandy loam,
very dark grayish brown (10YR 3/2) crushed; weak coarse prismatic
structure parting to weak medium subangular blocky; friable; about
5 percent coarse fragments; mildly alkaline; clear smooth boundary.

B3—14 to 19 inches; dark brown (75YR 3/2) coarse sandy loam; very
weak coarse prismatic structure; very friable; about 15 percent
coarse fragments; mildly alkaline; clear smooth boundary.

IIC—19 to 60 inches; dark yellowish brown (10YR 4/4) and brown
(10YR 4/3) gravelly loamy coarse sand; single grained; loose; about
30 percent coarse fragments; slight effervescence; moderately al-
kaline.

The solum is 14 to 22 inches thick. The A horizon is 6 to 10 inches
thick and is black or very dark gray. The B2 horizon commonly is dark
brown, very dark grayish brown, or very dark brown. Free lime has ac-
cumulated in the upper part of the IIC horizon as lime has crusted on
the bottom of pebbles or has been dispersed throughout the horizon.

Barnes series

The Barnes series consists of well drained, moderately
permeable soils. These soils formed in medium textured
glacial till on uplands. Slope ranges from 1 to 18 percent.

Barnes soils are near Buse and Svea soils. They are
similar to Ves soils. Buse soils have free carbonates in the
A horizon, lack a B horizon, and are steeper than Barnes
soils. Svea soils typically are downslope from Barnes soils
and are moderately well drained. Ves soils have a higher
content of shale fragments than Barnes soils and
generally have a slightly higher mean annual soil tem-
perature.

Typical pedon of Barnes loam, 1 to 4 percent slopes,
2,600 feet east and 560 feet north of the southwest corner
of sec. 3, T. 109 N, R. 43 W.

Ap—0 to 6 inches; black (10YR 2/1) loam; weak fine granular structure;
very friable; about 3 percent coarse fragments; abrupt smooth
boundary.

AB—6 to 11 inches; dark brown (10YR 3/3) and dark yellowish brown
(10YR 3/4) loam, dark brown (10YR 8/3) crushed; moderate fine and
medium subangular blocky structure; friable; many very dark
brown (10YR 2/2) worm casts; about 3 percent coarse fragments;
neutral; clear irregular boundary.

B2—11 to 16 inches; yellowish brown (10YR 5/4) loam, brown (10YR
4/3) crushed; moderate fine and medium subangular blocky strue-
ture; friable; many black (10YR 2/1) worm casts; brown (10YR 4/3)
coatings on faces of peds; about 5 percent coarse fragments; mildly
alkaline; abrupt wavy boundary.

B3ca—16 to 24 inches; light olive brown (2.5Y 5/4) loam; moderate fine
and medium prismatic structure parting to moderate fine and medi-
um subangular blocky; friable; few black (10YR 2/1) worm casts;
few very dark grayish brown (25Y 3/2) coatings on faces of peds;
about 8 percent coarse fragments; violent effervescence; moderately
alkaline; abrupt wavy boundary.
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Cleca—24 to 34 inches; olive brown (25Y 4/4) loam; weak coarse
prismatic structure parting to moderate medium and fine subangu-
lar blocky; friable; common lime threads and masses; few small iron
and manganese oxide masses; about 10 percent coarse fragments;
violent effervescence; moderately alkaline; abrupt wavy boundary.

C2—34 to 42 inches; light olive brown (2.5Y 5/4) loam, about 10 percent
gray (10YR 2/1); moderate fine and medium subangular blocky
structure; friable; few lime threads and masses; few iron oxide
masses; about 10 percent coarse fragments; violent effervescence;
moderately alkaline; clear wavy boundary.

(C3—42 to 60 inches; mixed light olive brown (25Y 5/4) and gray (10YR
5/1) loam; few medium prominent yellowish brown (10YR 5/8) mot-
tles; weak medium and coarse subangular blocky structure; firm;
few soft iron and manganese oxide masses; about 8 percent coarse
fragments; strong effervescence; moderately alkaline.

Depth to free lime ranges from 12 to 22 inches. The A horizon ranges
from 6 to 13 inches in thickness and from black to very dark gray in
color. Texture throughout the profile is dominantly loam but ranges to
clay loam. The content of coarse fragments is 1 to 10 percent. The B2
horizon ranges from dark grayish brown and dark brown to dark yel-
lowish brown and yellowish brown.

Chroma in the Ap horizon of the eroded Barnes soils in Lyon County
is 2, which is outside the range defined for the Barnes series. This dif-
ference, however, does not greatly alter the use or behavior of the soils.

Bearden series

The Bearden series consists of somewhat poorly
drained, moderately permeable, calcareous soils. These
soils formed in medium textured and moderately fine tex-
tured lacustrine sediments mixed with alluvium by the
streams crossing the lake plain. Slope ranges from 0 to 2
percent.

The Bearden soils in Lyon County have a thicker mollic
epipedon and have less free lime in the upper part of the
solum than is defined as the range for the Bearden series.
Also, they have buried A and B horizons and are loam
and clay loam between depths of 40 and 60 inches. These
differences, however, do not alter the use or behavior of
the soils.

Bearden soils are similar to Hamerly soils and are near
Colvin and Marysland soils. Hamerly soils formed in
loamy glacial till on uplands. Colvin and Marysland soils
are at slightly lower elevations than Bearden soils and
are more poorly drained. In addition, Marysland soils
have a coarser textured C horizon.

Typical pedon of Bearden silty clay loam, in an area of

Bearden complex, 1,000 feet east and 1,000 feet north of _

the southwest corner of sec. 8, T. 111 N,, R. 41 W.

Al1—0 to 14 inches; black (10YR 2/1) silty clay loam; moderate very fine
subangular blocky structure; friable; slight effervescence; mildly al-
kaline; clear smooth boundary.

B21—14 to 25 inches; very dark grayish brown (10YR 3/2) silt loam;
weak very fine subangular blocky structure; friable; many very
dark gray (10YR 3/1) and dark grayish brown (10YR 4/2) worm
casts; few strong brown (7.5YR 5/6) iron oxide stains; strong effer-
vescence; moderately alkaline; gradual smooth boundary.

B22—25 to 37 inches; dark gray (10YR 4/1) silty clay loam, very dark
gray (10YR 3/1) crushed; weak fine and very fine subangular blocky
structure; friable; many very dark gray (10YR 3/1) worm casts; few
strong brown (7.5YR 5/6) iron oxide stains; common fine discontinu-
ous pores; strong effervescence; moderately alkaline; abrupt smooth
boundary.

A1b—37 to 44 inches; black (10YR 2/1) clay loam; strong very fine sub-
angular blocky and angular blocky structure; firm; about 2 percent
coarse fragments; slight effervescence; moderately alkaline; clear
smooth boundary. :

B2b—44 to 52 inches; mixed very dark gray (10YR 3/1) and grayish
brown (25Y 5/2) clay loam, very dark gray (10YR 3/1) crushed;
weak very fine subangular blocky structure; firm; few dark yel-
lowish brown (10YR 4/4) iron oxide stains; about 2 percent coarse
fragments; strong effervescence; moderately alkaline; gradual
smooth boundary.

C—52 to 60 inches; grayish brown (25Y 5/2) loam; common medium
distinet gray (5Y 5/1) mottles; friable; few yellowish brown (10YR
5/8) iron oxide stains; strong effervescence; moderately alkaline.

The A horizon is 10 to 18 inches thick and ranges from black to very
dark gray. The mollic epipedon ranges from 16 to more than 40 inches in
thickness. Typically, the solum is silty clay loam or silt loam, but thin
subhorizons of clay loam and loam are in some pedons. The calcium ecar-
bonate equivalent ranges from 10 to 20 percent in the solum. Buried A
and B horizons occur in most pedons. They are silty clay loam, silty clay,
clay loam, loam, or silt loam. The C horizon has a similar range in tex-
ture.

Buse series

The Buse series consists of well drained, moderately
permeable or moderately slowly permeable, calcareous
soils. These soils formed in medium textured glacial till on
uplands. Slope ranges from 2 to 40 percent.

Buse soils are similar to Storden soils and are near
Barnes and Forman soils. Storden and Buse soils have
similar slopes, but Storden soils have a slightly higher
mean annual soil temperature. Barnes and Forman soils
have a B horizon and have free carbonates at a greater
depth than Buse soils. They are on less steep parts of
slopes.

Typical pedon of Buse loam, 25 to 40 percent slopes,
about 2,000 feet east and 1,100 feet south of the
northwest corner of sec. 10, T. 109 N, R. 43 W.

A1—0 to 7 inches; very dark gray (10YR 3/1) loam; weak and moderate
very fine subangular blocky structure; friable; about 2 percent
coarse fragments; slight effervescence; mildly alkaline; gradual
wavy boundary.

AC—T7 to 14 inches; mixed very dark gray (10YR 3/1) and brown (10YR
4/3) loam, dark grayish brown (10YR 4/2) crushed; moderate fine
and very fine subangular blocky structure; friable; common roots;
many worm casts and root channels; about 4 percent coarse frag-
ments; strong effervescence; mildly alkaline; clear irregular bounda-

ry.

Clea—14 to 26 inches; mixed dark yellowish brown (10YR 4/4) and dark
grayish brown (10YR 4/2) loam, olive brown (25Y 4/4) crushed;
weak fine and medium subangular blocky structure; friable; about 5
percent coarse fragments; strong and violent effervescence;
moderately alkaline; gradual smooth boundary.

C2—26 to 60 inches; light olive brown (25Y 5/4) loam; few fine distinet
yellowish brown (10YR 5/6) and grayish brown (25Y 5/2) mottles;
weak medium subangular blocky structure; firm and friable; few
red iron oxide concretions; few soft masses of calcium carbonate;
about 8 percent coarse fragments; strong effervescence; moderately
alkaline.

The Al horizon is 6 to 10 inches thick. It is black or very dark gray.
Free lime typically is throughout the A and C horizons, but in some
pedons the A horizon is partly or completely free of lime. Reaction is
mildly alkaline or moderately alkaline. The C horizon is loam or clay
loam, and it is typically light olive brown, dark grayish brown, or gray-
ish brown.
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Canisteo series

The Canisteo series consists of poorly drained,
moderately permeable, calcareous soils. These soils
formed in medium textured and moderately fine textured
glacial material on the rims of depressions. Slope ranges
from O to 2 percent.

Canisteo soils are near Glencoe and Seaforth soils and
are similar to Vallers soils. Glencoe soils lack free lime in
the solum, have a thicker A horizon than Canisteo soils,
and are at slightly lower elevations. Seaforth soils are
better drained than Canisteo soils and are slightly up-
slope from those soils. Vallers soils generally contain
more lime in the upper part of the solum than Canisteo
soils and formed in areas where the mean annual soil
temperature is slightly lower.

Typical pedon of Canisteo clay loam, 90 feet south of a
field and 420 feet west of the northeast corner of sec. 30,
T.111 N, R. 40 W.

Ap—0 to 9 inches; black (10YR 2/1) clay loam, very dark gray (10YR
3/1) dry; weak very fine subangular blocky structure; friable; slight
effervescence; moderately alkaline; abrupt smooth boundary.

A12-—9 to 16 inches; black (10YR 2/1) clay loam, very dark gray (10YR
3/1) dry; weak very fine subangular blocky structure; friable; slight
effervescence; moderately alkaline; clear smooth boundary.

A3g—16 to 22 inches; black (10YR 2/1) clay loam, very dark gray (10YR
3/1) erushed; few medium distinct grayish brown (2.5Y 5/2) mottles;
weak very fine subangular blocky structure; friable; about 5 percent
coarse fragments; strong effervescence; moderately alkaline;
gradual irregular boundary.

B2g—22 to 31 inches; grayish brown (25Y 5/2) clay loam; few fine faint
light olive brown (2.5Y 5/6) mottles; weak fine subangular blocky
structure; friable; about 5 percent coarse fragments; strong effer-
vescence; mildly alkaline; gradual smooth boundary.

Clg—31 to 39 inches; grayish brown (2.5Y 5/2) loam; common medium
faint olive yellow (25Y 6/6) mottles; weak very fine subangular
blocky structure; friable; common gypsum crystals; about 5 percent
coarse fragments; strong effervescence; moderately alkaline;
gradual smooth boundary.

C2g—39 to 60 inches; light olive gray (5Y 6/2) loam; many coarse
prominent yellowish brown (10YR 5/6) mottles; massive; few
masses of gypsum crystals; about 5 percent coarse fragments; few
manganese oxide stains on fracture faces; strong effervescence;
mildly alkaline.

The thickness of the solum ranges from 20 to 36 inches. The soils are
calcareous throughout and are mildly alkaline or moderately alkaline.
The content of coarse fragments typically is 2 to 8 percent, but in some
pedons the upper 20 inches or less has no coarse fragments.

The solum dominantly is clay loam or silty clay loam that is high in
content of sand, but in some pedons it has horizons of loam and silt
loam. The A horizon is 12 to 20 inches thick and ranges from black to
very dark gray when moist and from very dark gray to gray when dry.
The B horizon is gray, dark gray, grayish brown, olive gray, or dark
grayish brown. The C horizon is loam or light clay loam. It is olive gray,
olive, light olive gray, or grayish brown.

Colvin series

The Colvin series consists of poorly drained, moderate-
ly slowly permeable and moderately permeable, calcare-
ous soils. These soils formed in medium textured and
moderately fine textured lacustrine sediments mixed with
alluvium deposited by the streams that cross the lake
plain. Slope ranges from 0 to 2 percent.

The Colvin soils in Lyon County have a buried horizon
and have less free lime in the upper part of the solum
than is defined as the range for the Colvin series. These
differences, however, do not alter the use or behavior of
the soils.

Colvin soils are near Bearden and Marysland soils.
Bearden soils are at slightly higher elevations than Colvin
soils and are better drained. Marysland soils have a
coarser textured C horizon than Colvin soils.

Typical pedon of Colvin clay loam, in an area of Colvin
complex, 45 feet north and 85 feet east of the southwest
corner of sec. 36, T. 112 N., R. 42 W.

Ap—0 to 9 inches; black (10YR 2/1) clay loam; weak very fine subangu-
lar blocky structure; sticky; slight effervescence; moderately al-
kaline; abrupt smooth boundary.

A3—9 to 14 inches; very dark gray (10YR 3/1) and black (10YR 2/1) silt
loam, very dark gray (10YR 3/1) crushed; moderate very fine sub-
angular blocky structure; friable; strong effervescence; moderately
alkaline; clear smooth boundary.

B21g—14 to 25 inches; dark gray (10YR 4/1) loam; common medium
faint gray (10YR 5/1 and 6/1) mottles; weak very fine and fine sub-
angular blocky structure; friable; few dark brown (7.5YR 4/4) iron
oxide stains; violent effervescence; moderately alkaline; gradual
smooth boundary.

B22g—25 to 33 inches; mixed dark gray (5Y 4/1) and very dark gray
(5Y 3/1) clay loam, very dark gray (5Y 3/1) crushed; few fine
prominent dark yellowish brown (10YR 4/4) mottles; weak fine and
medium subangular blocky structure; friable; strong effervescence;
moderately alkaline; abrupt smooth boundary.

A1b~-33 to 44 inches; black (N 2/0) silty clay loam; moderate fine and
very fine angular and subangular blocky structure; firm; few frag-
ments of snail shells; slight effervescence; moderately alkaline; clear
irregular boundary.

Cg—44 to 60 inches; mixed gray (5Y 5/1), dark gray (5Y 4/1), and very
dark gray (6Y 3/1) silty clay loam; few fine prominent yellowish
brown (10YR 5/8) mottles; massive; friable; about 2 percent coarse
fragments; few 10- to 25-millimeter hard and soft masses of lime;
strong effervescence; moderately alkaline.

The mollic epipedon, or the A horizon, is 14 to 20 inches thick and is
black or very dark gray. Typically, the solum is loam and clay loam, but
it ranges to silt loam and silty clay loam. It averages less than 15 per-
cent fine sand and coarser sand. Most pedons do not have a horizon in
which lime has accumulated at a depth of 16 inches or less. Typiecally,
the content of calcium carbonate ranges from 12 to 20 percent in the
solum. Some pedons lack a B horizon. The buried A and B horizons typi-
cally are silty clay loam but are silty clay, clay loam, loam, or silt loam in
some pedons. The C horizon has a similar range in texture.

Darnen series

The Darnen series consists of moderately well drained,
moderately permeable soils. These soils formed in medi-
um textured local colluvial and alluvial sediments on foot
slopes in the uplands. Slope ranges from 2 to 6 percent.

Darnen soils are near Buse and Svea soils. They are
similar to La Prairie soils. Buse soils are steeper than
Darnen soils and are above those soils on the landseape.
In addition, Buse soils have a thin caleareous A horizon.
Svea soils also have a thinner A horizon than Darnen
soils. La Prairie soils are on bottom land. They have a
calcareous solum.

Typical pedon of Darnen loam, 2 to 6 percent slopes,
1,100 feet west and 100 feet south of the northeast corner
of sec. 7, T.109 N, R. 42 W.
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Ap—0 to 6 inches; black (10YR 2/1) loam; weak very fine and fine sub-
angular blocky structure; friable; neutral; abrupt smooth boundary.

A12—6 to 15 inches; black (10YR 2/1) loam; moderate very fine suban-
gular blocky structure; friable; neutral; gradual smooth boundary.

A13—15 to 27 inches; black (10YR 2/1) loam; weak coarse prismatic
structure parting to moderate very fine and fine subangular blocky;
friable; neutral; gradual smooth boundary.

B2—27 to 42 inches; mixed very dark grayish brown (10YR 3/2) and
dark brown (10YR 3/3) loam, very dark grayish brown (10YR 3/2)
crushed; moderate medium prismatic structure parting to moderate
very fine and fine subangular blocky; friable; many very dark gray
(10YR 3/1) worm casts; common pores and root channels; neutral;
clear smooth boundary.

B3—42 to 47 inches; mixed very dark grayish brown (2.5Y 3/2) and olive
brown (25Y 4/4) loam, dark grayish brown (2.5Y 4/2) crushed; weak
fine and medium subangular blocky structure; friable; slight effer-
vescence; mildly alkaline; clear smooth boundary.

Cca—47 to 60 inches; olive brown (25Y 4/4) loam; few fine distinct yel-
lowish brown (10YR 5/4) mottles; massive; friable; few soft masses
and few hard concretions of calcium carbonate, 5 to 25 millimeters
in size; strong effervescence; moderately alkaline.

The thickness of the solum ranges from 30 to 50 inches. The A horizon
ranges from 24 to 36 inches in thickness. Typically, it is loam or silt
loam, but in some pedons it has subhorizons of heavy sandy loam or
light clay loam. It typically is black throughout but ranges to very dark
gray in the lower part. The B horizon ranges from very dark brown and
very dark grayish brown to dark grayish brown and olive brown. The B
and C horizons typically are loam, but in some pedons they are silt loam
or light clay loam. The depth to free lime ranges from about 3 to 4 feet.
The C horizon is mildly alkaline or moderately alkaline.

Everly series

The Everly series consists of well drained, moderately
slowly permeable soils. These soils formed in moderately
fine textured glacial till on uplands. Slope ranges from 2
to 18 percent.

The Everly soils in Lyon County are outside the range
defined for the Everly series because they formed almost
entirely in glacial till. This difference, however, does not
alter the use or behavior of the soils.

Everly soils are similar to Ves soils and are near Stor-
den, Wilmonton, and Letri soils. Ves soils contain more
lime in the lower part of the solum than Everly soils. Wil-
monton soils are downslope from Everly soils and are
moderately well drained. Letri soils have a thicker A
horizon than Everly soils, are wetter, and have a mottled
B horizon. They are in drainageways and in other low
areas.

Typical pedon of Everly clay loam, 2 to 4 percent
slopes, 1,175 feet west and 190 feet south of the northeast
corner of sec. 27, T. 109 N, R. 40 W.

Ap—0 to 10 inches; very dark gray (10YR 3/1) clay loam; weak very
fine and fine subangular blocky structure; friable; about 3 percent
coarse fragments; neutral; abrupt smooth boundary.

B21—10 to 18 inches; brown (10YR 4/3) clay loam; weak fine and very
fine subangular blocky structure; firm to friable; many very dark
gray (10YR 3/1) worm casts in upper part; about 3 percent coarse
fragments; neutral; clear smooth boundary.

B22—18 to 26 inches; dark yellowish brown (10YR 4/4) clay loam; weak
fine and very fine subangular blocky structure; firm to friable;
about 3 percent coarse fragments; neutral; clear smooth boundary.

C1—26 to 35 inches; yellowish brown (10YR 5/4) loam; common fine
prominent gray (5Y 5/1) mottles; very weak very fine subangular
blocky structure; friable to firm; few soft accumulations of lime;

few reddish stains and accumnulations of iron oxides; about 5 percent

- coarse fragments; strong effervescence; moderately alkaline; clear
wavy boundary.

C2—35 to 60 inches; yellowish brown (10YR 5/4) loam; many medium

prominent gray (5Y 5/1) mottles; massive; friable to firm; few fine

soft accumulations of lime; few reddish stains and accumulations of

iron oxides; about 7 percent coarse fragments; strong effervescence;
moderately alkaline.

The thickness of the solum typically is 24 to 30 inches but ranges
from 20 to 40 inches. It is commonly the same as the depth to car-
bonates.

The Ap horizon is 8 to 13 inches thick and ranges from black to very
dark grayish brown and very dark brown. An A3 or AB horizon is in
some pedons. The B horizon commonly ranges from dark brown to dark
yellowish brown and yellowish brown. The C horizon commonly is yel-
lowish brown, light olive brown, and grayish brown. Consistence is fria-
ble or firm.

Flom series

The Flom series consists of poorly drained, moderately
slowly permeable soils. These soils formed in medium tex-
tured or moderately fine textured glacial material on
uplands. Slope ranges from 0 to 2 percent.

Flom soils are similar to Fulda soils and are near
Barnes, Svea, and Vallers soils. Fulda soils are more
clayey than Flom soils. Barnes and Svea soils are upslope
from Flom soils and are better drained than those soils.
Vallers soils are calcareous throughout the solum.

Typical pedon of Flom clay loam, 1,950 feet east and 85
feet north of the southwest corner of seec. 6, T. 112 N, R.
43 W.

Ap—0 to 10 inches; black (10YR 2/1) clay loam; weak very fine subangu-
lar blocky structure; firm; organic mottles; neutral; abrupt smooth
boundary.

A3-—10 to 20 inches; very dark grayish brown (2.5Y 3/2) clay loam; few
fine distinct dark yellowish brown (10YR 4/4) mottles; weak medi-
um subangular blocky structure; firm; about 5 percent coarse frag-
ments; few black tongues; slightly acid; gradual smooth boundary.

B2g—20 to 34 inches; dark gray (5Y 4/1) clay loam; common fine distinct
dark yellowish brown (10YR 4/4) mottles; strong fine and very fine
angular blocky structure; firm; about 3 percent coarse fragments;
few tongues of the A horizon; few manganese oxide concretions;
neutral; clear smooth boundary.

B3g—34 to 39 inches; dark gray (5Y 4/1) clay loam; common medium
prominent dark yellowish brown (10YR 4/4) mottles; weak very fine
and fine subangular and angular blocky structure; firm; about 9 per-
cent coarse fragments; mildly alkaline; clear wavy boundary.

Clg—39 to 60 inches; olive gray (5Y 5/2) clay loam; common medium
prominent yellowish brown (10YR 5/6) mottles; friable; about 8 per-
cent coarse fragments; few calcium carbonate and iron oxide concre-
tions; strong effervescence; moderately alkaline.

The depth to free lime ranges from 20 to 40 inches and in most
pedons coincides with the thickness of the solum. The Flom soils that

formed on the Coteau slope generally are more deeply leached than
those that formed on the Altamont Moraine.

The A horizon is 15 to 24 inches thick. It is dominantly clay loam but
ranges to silty clay loam that is high in content of sand. Less commonly,
it ranges to loam. The B horizon is typically clay loam but ranges to
silty clay loam and loam. It is friable or firm. It is commonly olive gray,

dark gray, grayish brown, or dark grayish brown. The C horizon is loam
or clay loam glacial till.
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Fordville series

The Fordville series consists of well drained soils that
are moderately permeable in the upper part and rapidly
permeable in the lower part. These soils formed in medi-
um textured glacial outwash over sand and gravel. They
are on terraces, outwash plains, and gravelly uplands.
Slope ranges from 0 to 6 percent.

Fordville soils are near Arvilla and Sverdrup soils. The
solum in Arvilla and Sverdrup soils is coarser textured
than that in Fordville soils, and the depth to sand and
gravel is less.

Typical pedon of Fordville loam, 2 to 6 percent slopes,
1,220 feet east and 30 feet south of the northwest corner
of SW1/4 sec. 8, T. 110 N, R. 43 W.

Ap—0 to 10 inches; black (10YR 2/1) loam, very dark gray (10YR 3/1)
crushed; weak very fine subangular blocky structure; hard, friable;
few spots of dark brown (10YR 3/3); neutral; abrupt smooth boun-
dary.

B2—-10 to 21 inches; dark brown (10YR 3/3) loam, brown (10YR 4/3) in
the lower part; weak coarse prismatic structure parting to weak
medium subangular blocky; hard, friable; neutral; clear wavy boun-
dary.

B3ca—21 to 26 inches; mixed dark yellowish brown (10YR 4/4) and pale
brown (10YR 6/3) loam, yellowish brown (10YR 5/4) crushed; very
weak medium subangular blocky structure; hard, friable; about 10
percent gravel; violent effervescence; mildly alkaline; abrupt wavy
boundary.

IIC—26 to 60 inches; dark yellowish brown (10YR 4/4) gravelly coarse
sand; single grained; loose; about 35 percent gravel; slight effer-
vescence; moderately alkaline.

The depth to sand and gravel is the same as the thickness of the
solum. Typically, it is 24 to 30 inches, but it ranges from 20 to 40 inches.

The A horizon is 6 to 12 inches thick and ranges from black to very
dark gray and to very dark brown in the lower part. The B horizon is
mostly dark yellowish brown, brown, dark brown, or dark grayish
brown. Free lime is in the IIC horizon and in the lower part of the B
horizon in some pedons. The IIC horizon ranges from gravelly coarse
sand to stratified sand and gravel.

Forman series

The Forman series consists of well drained soils that
are moderately slowly permeable. These soils formed in
moderately fine textured glacial till on uplands. Slope
ranges from 2 to 18 percent.

Most of the Forman soils in Lyon County do not have
an argillic horizon because the necessary increase in con-
tent of clay is not evident. As a result, these soils are out-
side the range defined for the Forman series. This dif-
ference, however, does not alter the use and behavior of
the soils.

Forman soils are near Aastad soils and are similar to
Barnes soils. Aastad soils have a thicker A horizon and a
more olive colored B horizon than Forman soils. They are
slightly downslope from those soils and are moderately
well drained. Barnes soils are more friable than Forman
soils and contain less clay.

Typical pedon of Forman clay loam, 2 to 4 percent
slopes, 1,845 feet east and 190 feet north of the southwest
corner of sec. 6, T. 112 N, R. 43 W.

Ap—0 to 7 inches; black (10YR 2/1) and very dark gray (10YR 3/1) clay
loam; weak very fine and fine angular blocky structure; hard; about
2 percent coarse fragments; neutral; abrupt smooth boundary.

A3—T7 to 11 inches; mixed very dark gray (100YR 3/1) and dark brown
(10YR 3/3) clay loam, very dark grayish brown (10YR 3/2) crushed;
weak medium prismatic structure parting to moderate very fine su-
bangular blocky; hard, firm; about 3 percent coarse fragments;
neutral; clear irregular boundary.

B2—11 to 19 inches; dark brown (10YR 4/3) clay loam; moderate medi-
um prismatic structure parting to weak fine subangular blocky;
firm; few thin clay films on vertical faces of peds; about 3 percent
coarse fragments; neutral; clear smooth boundary.

B3ca—19 to 25 inches; light olive brown (25Y 5/4) clay loam; weak
medium prismatic structure parting to weak very fine subangular
blocky; friable; about 10 percent coarse fragments; few iron oxide
concretions; strong effervescence; mildly alkaline; gradual smooth
boundary.

Clca—25 to 33 inches; grayish brown (25Y 5/2) clay loam; common
medium distinet yellowish brown (10YR 5/6) mottles; weak and
moderate very fine and fine subangular blocky structure; friable;
about 8 percent coarse fragments; few soft white masses of lime;
strong and violent effervescence; moderately alkaline; gradual
smooth boundary.

C2—33 to 60 inches; grayish brown (25Y 5/2) clay loam; common coarse
faint olive brown (2.5Y 4/4) mottles; friable; about 8 percent coarse
fragments; common iron oxide concretions; strong and violent effer-
vescence; moderately alkaline.

Depth to free lime ranges from 15 to 26 inches. The content of peb-
bles, cobbles, and boulders is 2 to 10 percent.

The Al horizon is 6 to 14 inches thick. It is dominantly black but
ranges to very dark gray and is typically clay loam but ranges to heavy
loam. The B2 horizon is brown, dark brown, or dark grayish brown. It is
30 to 35 percent clay. The B3ca horizon is light olive brown, grayish
brown, or yellowish brown. The C horizon is firm or friable clay loam or
loam glacial till. It has colors similar to those of the B3ca horizon.

Fulda series

The Fulda series consists of poorly drained, slowly
permeable soils. These soils formed in fine textured and
moderately fine textured glacial lacustrine sediments on
ice-walled lake plains in the uplands. Slope ranges from 0
to 2 percent.

Fulda soils are near Sinai soils and are similar to Flom
soils. Sinai soils are at slightly higher elevations than
Fulda soils and are better drained. Flom soils contain less
clay than Fulda soils.

Typical pedon of Fulda silty clay, 50 feet west and 300
feet south of the northeast corner of SE1/4 sec. 7, T. 110
N, R. 43 W.

Ap—0 to 8 inches; black (10YR 2/1) silty clay, very dark gray (10YR
3/1) dry; weak very fine subangular blocky structure; hard, firm;
neutral; abrupt smooth boundary.

Al12—8 to 17 inches; black (N 2/0) silty clay; moderate and strong very
fine subangular blocky structure; hard, firm; neutral; gradual
smooth boundary.

B21g—17 to 22 inches; very dark gray (10YR 3/1) grading to very dark
grayish brown (25Y 3/2) silty clay; few fine distinet yellowish
brown (10YR 5/8) mottles; moderate very fine angular and suban-
gular blocky structure; firm; mildly alkaline; clear smooth boundary.

B22g—22 to 28 inches; grayish brown (25Y 5/2) silty clay; few medium
distinct yellowish brown (10YR 5/6) mottles; weak and moderate
very fine subangular blocky structure; firm; few very dark gray
(10YR 3/1) tongues; slight effervescence; moderately alkaline;
gradual smooth boundary.
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Clg—28 to 60 inches; gray (5Y 6/1) silty clay; common medium and
coarse prominent yellowish brown (10YR 5/6) mottles; massive;
firm; few soft white masses, 1 millimeter to 5 millimeters in size, of
calcium carbonate in the upper part; strong and violent effer-
vescence; moderately alkaline.

The depth to free lime typically ranges from 20 to 30 inches. The
thickness of the solum ranges from 24 to 42 inches. The solum ranges
from 35 to 50 percent clay. It is silty clay loam or silty clay.

The A horizon is 14 to 20 inches thick. The B2g horizon ranges from
very dark gray and very dark grayish brown to dark gray, olive gray,
and grayish brown. The texture of the Cg horizon is similar to that of
the solum. In some pedons this horizon has thin layers that are coarser
textured. Accumulations of lime are common in the lower part of the B
horizon or the upper part of the Cg horizon, or both.

Glencoe series

The Glencoe series consists of very poorly drained,
moderately slowly permeable soils. These soils formed in
moderately fine textured glacial material in shallow,
closed depressions. Slope is 0 to 1 percent.

Glencoe soils are near Canisteo soils. They are similar
to Quam soils. Canisteo soils are calcareous, have a
thinner mollic epipedon than Glencoe soils, and are at a
slightly higher elevation. Quam soils generally are more
silty than Glencoe soils and have a slightly lower mean
annual soil temperature.

Typical pedon of Glencoe silty clay loam, 2,500 feet east
and 150 feet north of the southwest corner of sec. 15, T.
111 N, R. 40 W.

Ap—0 to 10 inches; black (N 2/0) silty clay loam; weak very fine suban-
gular blocky structure; firm; abrupt smooth boundary.

A12—-10 to 17 inches; black (N 2/0) clay loam; weak and moderate fine
subangular blocky structure; firm; neutral; gradual smooth bounda-

ry.

A13—17 to 30 inches; black (N 2/0 and 5Y 2/1) clay loam; weak and
moderate very fine and fine subangular blocky structure; firm;
neutral; gradual smooth boundary.

A3g—30 to 42 inches; black (5Y 2/1) clay loam; weak and moderate very
fine and fine angular blocky and subangular blocky structure; firm;
few thin patchy clay films on faces of peds; neutral; clear irregular
boundary.

B2g—42 to 47 inches; olive gray (5Y 5/2) clay loam, dark gray (5Y 4/1)
crushed; common medium distinet light olive brown (25Y 5/4) and
few fine faint olive (5Y 4/3) mottles; weak fine and medium suban-
gular blocky structure; very firm; common black (5Y 2/1) tongues;
about 3 percent coarse fragments; slight effervescence; mildly al-
kaline; clear wavy boundary.

Clg—47 to 60 inches; olive gray (5Y 5/2) clay loam; common medium
prominent yellowish brown (10YR 5/8) and common medium faint
olive (5Y 4/3) mottles; massive; friable; about 3 percent coarse frag-
ments; slight effervescence; mildly alkaline.

The thickness of the solum and the depth to free lime commonly are
36 to 54 inches. Coarse fragments make up O to 5 percent of the solum
and 2 to 8 percent of the C horizon. The solum is commonly clay loam or
silty clay loam but ranges to heavy loam.

The A horizon ranges from 24 to 42 inches in thickness. The B horizon
is dark gray, dark olive gray, or olive gray. The C horizon is loam or
light clay loam and commonly is olive gray, light olive gray, or olive.

Hamerly series

The Hamerly series consists of somewhat poorly
drained and moderately well drained, moderately slowly

permeable, calcareous soils. These soils formed in medium
textured glacial till on glaciated uplands. Slope ranges
from 1 to 3 percent.

The Hamerly soils in Lyon County have less lime in the
“ca” horizon than is defined as the range for the Hamerly
series. This difference, however, does not alter the use or
behavior of the soils.

Hamerly soils are similar to Seaforth soils and are near
Vallers and Svea soils. Seaforth and Hamerly soils have
similar slopes, but Seaforth soils have a slightly higher
mean annual soil temperature. Vallers soils are downslope
from Hamerly soils and are poorly drained. Svea soils
lack free carbonates in the solum and have more distinct
horizons than Hamerly soils. Hamerly and Svea soils are
in similar positions on the landscape, but Svea soils are in
areas that are more concave.

Typical pedon of Hamerly loam, 1 to 3 percent slopes,
1,200 feet north and 530 feet west of the southeast corner
of sec. 28, T. 109 N., R. 41 W.

A1—0 to 10 inches; black (10YR 2/1) loam; moderate very fine and fine
subangular blocky structure; friable; about 3 percent coarse frag-
ments; slight effervescence; mildly alkaline; clear smooth boundary.

A3—10 to 17 inches; mixed very dark gray (10YR 3/1) and dark grayish
brown (25Y 4/2) loam, dark gray (10YR 4/1) crushed; moderate
very fine subangular blocky structure; friable; about 3 percent
coarse fragments; strong effervescence; mildly alkaline; clear ir-
regular boundary.

B2ca—17 to 26 inches; dark grayish brown (2.5Y 4/2) loam; common fine
faint olive brown (25Y 4/4) mottles; weak medium subangular
blocky structure; friable; about 3 percent coarse fragments; few
fine gypsum crystals; few very dark gray (10YR 3/1) worm casts;
strong effervescence; moderately alkaline; gradual irregular boun-
dary.

Clca—26 to 40 inches; light olive brown (25Y 5/4) loam; common medi-
um faint grayish brown (2.5Y 5/2) mottles; weak medium subangu-
lar blocky structure; friable; about 5 percent coarse fragments; few
lime accumulations; few iron oxide accumulations; strong effer-
vescence; moderately alkaline; gradual smooth boundary.

C2g—40 to 60 inches; gray (6Y 5/1) loam; common medium distinct olive
brown (25Y 4/4) mottles; massive; friable; about 5 percent coarse
fragments; few masses of gypsum crystals; slight effervescence;
moderately alkaline.

Typically, the solum is loam, but some pedons have subhorizons that
range to light clay loam, silt loam, or sandy clay loam. The Al horizon is
black or very dark gray and is 6 to 12 inches thick. The B2 horizon is
light brownish gray, dark grayish brown, or olive brown. It has strong
or violent effervescence. The C horizon has few to many, faint to
prominent, fine or medium mottles.

Lamoure series

The Lamoure series consists of poorly drained,
moderately permeable soils. These soils formed in
moderately fine textured sediments that were deposited
by floodwater on flood plains. Slope ranges from 0 to 2
percent.

Lamoure soils are similar to Colvin soils and are near
La Prairie and Rauville soils. Colvin soils have a thinner
mollic epipedon than Lamoure soils. La Prairie soils are
more loamy than Lamoure soils. They are at a slightly
higher elevation and are better drained. Rauville soils are
at a slightly lower elevation than Lamoure soils and have
a shallower seasonal high water table.
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Typical pedon of Lamoure silty clay loam, 1,300 feet
north and 50 feet east of the southwest corner of sec. 6,
T.113 N, R. 42 W.

Ap—o0 to 10 inches; black (10YR 2/1) silty clay loam; cloddy; firm; slight
effervescence; mildly alkaline; abrupt smooth boundary.

A12—-10 to 17 inches; black (N 2/0) silty clay loam; moderate very fine
subangular blocky structure; friable; slight effervescence; mildly al-
kaline; gradual smooth boundary.

A13--17 to 25 inches; very dark gray (N 3/0) silty clay loam; weak and
moderate very fine subangular blocky structure; friable; slight ef-
fervescence; mildly alkaline; clear smooth boundary.

B2g—25 to 38 inches; very dark gray (10YR 3/1) silty clay loam; few
fine distinet grayish brown (25Y 5/2) mottles; weak very fine and
fine subangular blocky structure; friable; strong effervescence;
moderately alkaline; clear smooth boundary.

Clgea—38 to 43 inches; mixed grayish brown (2.5Y 5/2), very dark gray-
ish brown (2.5Y 3/2), and light yellowish brown (2.5Y 6/4) silty clay
loam, dark grayish brown (2.5Y 4/2) crushed; weak very fine suban-
gular blocky structure; friable; few soft lime masses; violent effer-
vescence; moderately alkaline; clear smooth boundary.

C2g—43 to 60 inches; dark grayish brown (2.5Y 4/2) silty clay loam;
structureless and weak fine and medium subangular blocky strue-
ture; friable; many fine iron and manganese oxide stains and
concretions; strong effervescence; moderately alkaline.

The thickness of the solum ranges from 24 to 38 inches. The soils are
mildly alkaline or moderately alkaline throughout. Between depths of 10
and 40 inches, they typically are silty clay loam that is less than 35 per-
cent clay, but horizons containing more clay and horizons of silt loam are
in some pedons.

The Al horizon is 15 to 20 inches thick. The B2 horizon is black or
very dark gray. The Cg horizon typically is grayish brown, dark grayish
brown, dark olive gray, or olive gray. Typically, it has a texture similar
to that of the solum, but it also has sandy or clayey strata in some
pedons. -

La Prairie series

The La Prairie series consists of moderately well
drained, moderately permeable soils. These soils formed
in medium textured stream-deposited sediments on bot-
tom land. Slope ranges from 0 to 2 percent.

La Prairie soils are near Lamoure soils. They are
similar to the Darnen soils on uplands. Lamoure soils are
at a slightly lower elevation than La Prairie soils and
have a shallower seasonal high water table. Darnen soils
have a neutral solum, formed in local colluvium, and are
not subject to flooding.

Typical pedon of La Prairie loam, 1,560 feet east and
35 feet south of the southwest corner of sec. 14, T. 110 N,
R. 40 W.

Ap—0 to 7 inches; black (10YR 2/1) loam; weak very fine subangular
blocky structure; friable; mildly alkaline; abrupt smooth boundary.

A12—7 to 17 inches; black (10YR 2/1) loam; weak very fine and fine su-
bangular blocky structure; friable; mildly alkaline; clear smooth
boundary.

A3—17 to 30 inches; very dark gray (10YR 3/1) loam; weak very fine
subangular blocky structure; friable; strong effervescence; mildly
alkaline; gradual smooth boundary.

B2—30 to 40 inches; mixed dark grayish brown (10YR 4/2) and very
dark gray (10YR 3/1) loam, very dark grayish brown (10YR 3/2)
crushed; very weak fine subangular blocky structure; friable; strong
effervescence; mildly alkaline; gradual smooth boundary.

C—40 to 60 inches; very dark grayish brown (25Y 3/2) stratified silt
loam and fine sand; common fine distinct dark yellowish brown

(10YR 4/4) mottles; massive and single grained; friable, loose;
strong effervescence; mildly alkaline.

The solum typieally is 30 to 50 inches thick, but in some pedons it is
more than 60 inches thick. It is dominantly loam or silt loam, but in
some pedons it is light silty clay loam that is high in content of sand.
Depth to free lime typically ranges from 10 to 24 inches, but some
pedons have free lime throughout.

The Al horizon is 16 to 36 inches thick. The B2 horizon ranges from
very dark gray to dark grayish brown. The C horizon typically has a
texture similar to that of the solum, but in many pedons it has thin
strata that are sandy or clayey. A buried A horizon is at a depth of
more than 40 inches in some pedons. It is black or very dark gray.

Letri series

The Letri series consists of poorly drained, moderately
slowly permeable soils. These soils formed in medium tex-
tured and moderately fine textured glacial sediments on
uplands. Slope ranges from 0 to 2 percent.

Letri soils are similar to Flom soils and are near Glen-
coe and Wilmonton soils. Flom soils have a slightly lower
mean annual soil temperature than Letri soils. Glencoe
soils have a thicker mollic epipedon than Letri soils. They
are in shallow depressions. Wilmonton soils are upslope
from Letri soils and are moderately well drained.

Typical pedon of Letri clay loam, 1,056 feet north and
924 feet west of the southeast corner of sec. 6, T. 109 N.,
R.40W.

Ap—0 to 8 inches; black (N 2/0) clay loam; weak very fine subangular
blocky structure; firm; about 2 percent coarse fragments; neutral;
abrupt smooth boundary.

A12—8 to 15 inches; black (N 2/0) clay loam; moderate very fine and
fine subangular blocky structure; friable; about 2 percent coarse
fragments; neutral; gradual wavy boundary.

A3—15 to 20 inches; very dark gray (N 3/0) clay loam; weak very fine
subangular blocky structure; firm; about 2 percent coarse frag-
ments; neutral; gradual wavy boundary.

B2g—20 to 30 inches; dark gray (5Y 4/1) clay loam; few fine prominent
yellowish brown (10YR 5/6) mottles; moderate fine prismatic strue-
ture parting to moderate fine subangular blocky and angular blocky;
firm; about 3 percent coarse fragments; few thin patchy clay films
on vertical faces of prisms; neutral; clear smooth boundary.

B3g—30 to 35 inches; olive gray (6Y 5/2) clay loam; common medium
prominent yellowish brown (10YR 5/4) mottles; weak fine subangu-
lar blocky structure; friable to firm; about 4 percent coarse frag-
ments; mildly alkaline; clear smooth boundary.

Cg—35 to 60 inches; olive gray (5Y 5/2) loam; common medium distinct
light olive brown (2.5Y 5/4) mottles; massive; friable to firm; about
8 percent coarse fragments; few accumulations of iron and man-
ganese oxides; slight effervescence, strong effervescence in spots;
moderately alkaline.

The thickness of the solum generally ranges from 20 to 36 inches.
Typically it is the same as the depth to free lime, but in some pedons
the B horizon contains free carbonates.

The A horizon is clay loam or light to medium silty clay loam that has
a moderate sand content. It is 14 to 20 inches thick. The B horizon has a
similar range in texture. It is typically dark gray, olive gray, and gray-
ish brown. The C horizon has colors similar to those of the B horizon. It
is commonly heavy loam, but in some pedons it is light clay loam.

Malachy series

The Malachy series consists of moderately well drained
and somewhat poorly drained, calcareous soils that are
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moderately rapidly permeable. These soils formed in
medium textured glacial lacustrine sediments over sandy
sediments. They are on slight elevations on the lake plain
that formerly were streambeds, beaches, and sandbars.
Slope ranges from 0 to 2 percent.

The Malachy soils in Lyon County have a mollic
epipedon that is thinner than is defined as the range for
the series. This difference, however, does not alter the
use or behavior of the soils.

Malachy soils are similar to Bearden, Colvin, and
Marysland soils. Bearden soils are finer textured than
Malachy soils. They are at the same elevation on the lake
plain. Colvin and Marysland soils are at a slightly lower
elevation than Malachy soils. They have a shallower
seasonal high water table. In addition, Colvin soils have a
finer textured solum and C horizon.

Typical pedon of Malachy loam, 1,320 feet north and 85
feet west of the southeast corner of sec. 1, T. 111 N., R.
42 W.

Ap—0 to 8 inches; black (10YR 2/1) loam; weak very fine subangular
blocky structure; friable; mildly alkaline; clear smooth boundary.
A12—8 to 11 inches; black (10YR 2/1) loam; weak very fine and fine su-
bangular blocky structure; friable; slight effervescence; mildly al-

kaline; clear smooth boundary.

A3—11 to 15 inches; mixed very dark gray (10YR 3/1) and dark grayish
brown (10YR 4/2) loam, very dark grayish brown (10YR 3/2)
crushed; weak fine subangular blocky structure; friable; slight ef-
fervescence; mildly alkaline; clear irregular boundary.

B2ca—15 to 25 inches; dark grayish brown (25Y 4/2) loam; few fine
faint olive brown (25Y 4/4) mottles; weak medium subangular
blocky structure; friable; violent effervescence; mildly alkaline;
clear wavy boundary.

B3g—25 to 36 inches; dark grayish brown (2.5Y 4/2) fine sandy loam;
few fine distinct dark yellowish brown (10YR 4/4) mottles; weak
fine and medium subangular blocky structure; friable; strong effer-
vescence; mildly alkaline; clear smooth boundary.

IIC—36 to 60 inches; mixed pale brown (10YR 6/3) and light yellowish
brown (10YR 6/4) sand; single grained; loose; about 10 percent
gravel; slight effervescence; mildly alkaline.

The mollic epipedon, or the A horizon, is less than 16 inches thick and
ranges from black to very dark gray and dark grayish brown. The solum
is dominantly loam, but it can also be fine sandy loam and silt loam high
in content of fine sand. Most pedons have a weakly expressed B2
horizon. The solum ranges in thickness from 20 to 40 inches, which com-
monly is the same as the depth to the sandy IIC horizon. It is mildly al-
kaline or moderately alkaline. The calcium carbonate equivalent in the
solum is less than 15 percent. The IIC horizon ranges from loamy sand
to coarse sand.

Marysland series

The Marysland series consists of poorly drained,
moderately permeable, calcareous soils. These soils
formed in medium textured lacustrine sediments overly-
ing sandy material. They are in low areas on the lake
plain, on stream deltas, and in overflow channels between
some of the streams that cross the lowland plain. Slope
ranges from 0 to 2 percent.

The Marysland soils in this county have a IIC horizon -

that contains more silt and clay and less sand than is
defined as the range for the Marysland series. This dif-
ference, however, does not alter the use or behavior of
the soils.

Marysland soils are near the Colvin and Malachy soils.
Colvin soils have a finer textured IIC horizon than
Marysland soils. Malachy soils are at a slightly higher
elevation than Marysland soils and are better drained.

Typical pedon of Marysland loam, 300 feet east and 90
feet south of the northwest corner of sec. 28 T. 112 N., R.
40 W.

Ap—0 to 6 inches; black (10YR 2/1) loam; weak very fine subangular
blocky structure; friable, slightly sticky; strong effervescence;
mildly alkaline; abrupt smooth boundary.

A12—6 to 13 inches; black (10YR 2/1) loam; weak very fine subangular
blocky structure; friable; strong effervescence; mildly alkaline; clear
smooth boundary.

A3ca—13 to 18 inches; mixed very dark gray (N 3/0), black (10YR 2/1),
and dark gray (5Y 4/1) loam, very dark gray (5Y 3/1) crushed; weak
very fine and fine subangular blocky structure; friable; few threads
of segregated lime; violent effervescence; moderately alkaline; clear
irregular boundary.

B2gca—18 to 29 inches; mixed dark gray (5Y 4/1), gray (5Y 5/1), and
very dark gray (10YR 3/1) loam; common medium distinct light
olive brown (2.5Y 5/4) mottles in the lower part; weak fine and
medium subangular blocky structure; friable; common threads of
segregated lime; violent effervescence; moderately alkaline; clear
smooth boundary.

IIC1g—29 to 42 inches; dark grayish brown (2.5Y 4/2) fine sandy loam;
common medium faint light olive brown (25Y 5/4) mottles; weak
medium subangular blocky structure; very friable; strong effer-
vescence; mildly alkaline; gradual smooth boundary.

IIC2g—42 to 60 inches; gray (5Y 5/1) loamy fine sand; many coarse
prominent yellowish brown (10YR 5/6) and dark brown (7.5YR 3/2)
mottles; single grained; loose; slight effervescence; mildly alkaline.

The mollic epipedon is 12 to 24 inches thick. The A horizon is black
and very dark gray. Typically, the solum is loam, but it ranges to light
clay loam, sandy clay loam, and heavy sandy loam. Depth to the IIC
horizon ranges from 20 to 40 inches. The calcium carbonate equivalent of
the calcic horizons ranges from 15 to 25 percent. The soils are mildly al-
kaline or moderately alkaline throughout. The IIC horizon typically is
fine sandy loam and loamy fine sand, but it can also be fine sand, sand,
or stratified sand and gravel

Normania series

The Normania series consists of moderately well
drained, moderately permeable soils. These soils formed
in medium textured glacial till on the lowland plain. Slope
ranges from 1 to 3 percent.

Normania soils are near Canisteo and Ves soils.
Canisteo soils are slightly downslope from Normania soils,
have a calcareous solum, and are poorly drained. Ves soils
are upslope from Normania soils, have a thinner A
horizon, and are well drained.

Typical pedon of Normania loam, 1 to 3 percent slopes,
180 feet north and 125 feet east of the southwest corner
of sec. 11, T. 112 N, R. 42 W.

Ap—0 to 6 inches; black (10YR 2/1) loam; weak very fine subangular
blocky structure; friable; about 2 percent coarse fragments; neutral;
abrupt smooth boundary.

A12—6 to 13 inches; black (10YR 2/1) loam; weak very fine subangular
blocky structure; friable; about 2 percent coarse fragments; neutral;
clear irregular boundary.

A3—183 to 17 inches; very dark gray (10YR 3/1) loam, very dark grayish
brown (25Y 3/2) crushed; weak very fine and fine subangular
blocky structure; friable; many dark grayish brown (25Y 4/2) worm
casts; about 2 percent coarse fragments; neutral; clear irregular
boundary.
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B2—17 to 26 inches; dark grayish brown (25Y 4/2) loam; weak coarse
prismatic structure parting to weak medium subangular blocky; fri-
able; about 3 percent coarse fragments; neutral; clear irregular
boundary.

B3ca—26 to 36 inches; olive brown (25Y 4/4) loam; common medium
distinet grayish brown (25Y 5/2) mottles; weak medium subangular
blocky structure; friable; about 5 percent coarse fragments; few
soft masses of calcium carbonate; strong effervescence; moderately
alkaline; gradual smooth boundary.

Clgea—36 to 50 inches; grayish brown (2.5Y 5/2) loam; common medium
distinet light olive brown (25Y 5/4) mottles; massive; friable; about
5 percent coarse fragments; few soft masses of caleium carbonate;
strong effervescence; moderately alkaline; gradual smooth bounda-

ry.

C2g—50 to 60 inches; gray (5Y 5/1) loam; common medium distinct light
olive brown (2.5Y 5/6) mottles; massive; friable; about 5 percent
coarse fragments; few iron oxide stains; slight effervescence;
moderately alkaline.

The depth to free lime typically is 24 to 30 inches. The solum and C
horizon typically are loam, but some pedons have subhorizons of light
clay loam, silt loam, sandy clay loam, or heavy sandy loam. Shale frag-
ments are common to abundant; 20 to more than 50 percent of the
coarse fragments that are 2 to 5 millimeters in size are shale fragments.

The A1l horizon is 10 to 15 inches thick and the A3 horizon 3 to 7
inches thick. The B2 horizon commonly is dark grayish brown or olive
brown. The C horizon commonly is olive gray, grayish brown, or gray.

Oldham series

The Oldham series consists of poorly drained and very
poorly drained, moderately slowly permeable and slowly
permeable, calcareous soils. These soils formed in
moderately fine textured and fine textured lake-laid sedi-
ments in the drained basins of shallow lakes and ponds
and in fine textured lacustrine sediments on the lake
plain. Slope is 0 to 1 percent.

Oldham soils are similar to Fulda soils and are near the
Colvin soils on the lake plain and the Canisteo and Val-
lers soils on uplands. Fulda soils do not have lime in the
solum and have a thinner mollic pipedon than Oldham
soils. Colvin, Canisteo, and Vallers soils also have a
thinner mollic epipedon and are less clayey. In addition,
Canisteo and Vallers soils formed in glacial till.

Typical pedon of Oldham silty clay loam, 1,850 feet
west and 115 feet south of the northeast corner of sec. 30,
T.112 N, R. 43 W.

Ap—0 to 8 inches; black (10YR 2/1) silty clay loam; weak fine subangu-
lar blocky structure; hard, sticky; few fragments of snail shells;
strong effervescence; mildly alkaline; abrupt smooth boundary.

Al2—8 to 13 inches; black (10YR 2/1) silty clay loam; moderate very
fine subangular blocky structure; firm; few fragments of snail
shells; strong effervescence; mildly alkaline; abrupt smooth bounda-

ry.

B21ges—13 to 23 inches; very dark gray (N 3/0) silty clay loam; weak
very fine subangular blocky structure; friable; many fine light
brownish gray (25Y 6/2) gypsum crystals; few fragments of snail
shells; slight effervescence; mildly alkaline; clear smooth boundary.

B22g—23 to 31 inches; very dark gray (N 3/0) silty clay loam; few medi-
um faint dark olive gray (5Y 3/2) mottles; weak fine subangular
blocky structure; friable; few fine gypsum crystals; some vertical
cleavage faces; few fragments of snail shells; strong effervescence;
mildly alkaline; gradual smooth boundary.

Clg—31 to 46 inches; dark gray (N 4/0) silty clay loam; few medium
faint dark olive gray (5Y 3/2) mottles; massive; friable; few frag-
ments of snail shells; slight effervescence; mildly alkaline; gradual
smooth boundary.

C2g—46 to 60 inches; gray (5Y 5/1) silty clay loam; many coarse distinct
olive brown (2.5Y 4/4) and common medum distinct very dark gray
(N 3/0) mottles; massive; friable; few fragments of snail shells;
slight effervescence; mildly alkaline.

These soils typically have free lime throughout, but in some pedons
the A horizon has been leached to a depth of 10 inches. The A horizon
ranges from black to very dark gray and from silty clay loam to silty
clay. The black and very dark gray colors also dominate the B horizon
and extend to a depth of 24 to 36 inches. Most pedons have few to many
gypsum crystals and segregations of lime. Reaction is mildly alkaline or
moderately alkaline. The C1 horizon is silty clay loam or silty clay. A
IIC horizon of caleareous loam or clay loam glacial till is at a depth of
more than 40 inches in some pedons.

Poinsett series

The Poinsett series consists of well drained, moderately
permeable soils. These soils formed in moderately fine
textured glacial lacustrine sediments on ice-walled lake
plains in the uplands.

Poinsett soils are near the Sinai soils. Sinai soils are
more clayey and have a mollic epipedon that is more than
16 inches thick.

Typical pedon of Poinsett silty clay loam, 1 to 4 percent
slopes, 1,500 feet north and 35 feet east of the southwest
corner of sec. 6, T. 110 N, R. 43 W.

Ap—O0 to 7 inches; black (10YR 2/1) silty clay loam; weak very fine sub-
angular blocky structure; slightly hard, friable; neutral; abrupt
smooth boundary.

A12—7 to 11 inches; black (10YR 2/1) silty clay loam; moderate very
fine subangular blocky structure; friable; neutral; gradual smooth
boundary.

B1—11 to 15 inches; mixed very dark brown (10YR 2/2) and dark gray-
ish brown (10YR 4/2) silty clay loam, very dark grayish brown
(10YR 3/2) crushed; weak and moderate medium prismatic struc-
ture parting to moderate very fine and fine subangular blocky; fria-
ble; neutral; gradual irregular boundary.

B21—15 to 22 inches; dark yellowish brown (10YR 4/4) silty clay loam,
dark brown (10YR 4/3) crushed; weak fine and medium prismatic
structure parting to weak and moderate fine subangular blocky; fri-
able; neutral; gradual smooth boundary.

B22--22 to 30 inches; olive brown (25Y 4/4) silty clay loam; moderate
medium and coarse prismatic structure parting to weak fine suban-
gular blocky; friable; few patchy clay films on vertical faces of peds;
neutral; clear irregular boundary.

B3ca—30 to 42 inches; light olive brown (25Y 5/4) silt loam; few fine
distinet yellowish brown (10YR 5/6) mottles; weak coarse prismatic
structure parting to very weak medium subangular blocky; friable;
about 3 percent coarse fragments; few 1- to 5-millimeter white soft
masses of calcium carbonate; few hard 5- to 15-millimeter ealcium
carbonate concretions; violent effervescence; moderately alkaline;
gradual smooth boundary.

Cg—42 to 60 inches; grayish brown (25Y 5/2) silty clay loam; common
medium distinet yellowish brown (10YR 5/6) mottles; friable; about
7 percent coarse fragments; few irregularly shaped calcium ecar-
bonate concretions; few white 1- to 5-millimeter soft masses of cal-
cium carbonate; strong and violent effervescence; moderately al-
kaline.

The depth to free lime ranges from 14 to 34 inches. The A and B
horizons typically are silty clay loam, but many pedons have subhorizons
of silt loam and a few have subhorizons ranging from leam to light silty
clay. The A horizon ranges from 8 to 16 inches in thickness and from
black to very dark gray in color. The B2 horizon commonly is dark yel-
lowish brown or olive brown. Some pedons do not have a B3ca horizon.
Soft accumulations and hard coneretions of free lime are few to many in
the B3ca horizon and in the upper part of the C horizon. The C horizon
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has textures similar to those of the solum. Some pedons have a IIC
horizon of loam glacial till below a depth of 40 inches.

Poinsett silty clay loam, 6 to 12 percent slopes, eroded, lacks a mollic
epipedon and is shallower to free carbonates than is defined as the
range for the Poinsett series. These differences, however, do not alter
the use or behavior of the soil.

Quam series

The Quam series consists of very poorly drained soils
that are moderately slowly permeable. These soils formed
in moderately fine textured glacial material in closed
depressions in the uplands. Slope is 0 to 1 percent.

Quam soils are near Flom and Vallers soils. They are
similar to Oldham silty clay loam and to Glencoe soils.
Flom and Vallers soils are at a slightly higher elevation
than Quam soils and have a thinner mollic epipedon. In
addition, Vallers soils are strongly calcareous. The Old-
ham soil is calcareous. Glencoe soils are fine loamy. Typi-
cally, they are at the lower elevations in the county and
consequently have slightly higher soil temperatures.

Typical pedon of Quam silty clay loam, 650 feet south
and 220 feet west of the northeast corner of sec. 29, T.
109 N, R. 43 W.

Ap—0 to 9 inches; black (N 2/0) silty clay loam; weak and moderate
very fine subangular blocky structure; friable, sticky; neutral;
abrupt smooth boundary.

Al12—9 to 17 inches; black (N 2/0) mucky silt loam; weak fine and very
fine subangular blocky structure; friable; neutral; gradual smooth
boundary.

Al13—17 to 26 inches; black (N 2/0) silty elay loam; moderate very fine
subangular blocky structure; firm; neutral; gradual smooth bounda-

ry.

A3g—26 to 33 inches; black (10YR 2/1) silty clay loam; weak very fine
subangular blocky structure; firm; neutral; few fine red iron oxide
accumulations in old root channels; neutral; clear smooth boundary.

B2g—33 to 43 inches; very dark gray (N 3/0) silty clay loam; few fine
distinet dark gray (5Y 4/1) mottles; weak fine and medium subangu-
lar blocky structure; friable; strong vertical cleavage; few fine red
iron oxide accumulations in old root channels; mildly alkaline; clear
smooth boundary.

Clg—43 to 50 inches; olive gray (5Y 4/2) silty clay loam; common medi-
um faint very dark gray (5Y 3/1) mottles; massive; friable; few fine
red iron oxide accumulations; few fine discontinuous pores; mildly
alkaline; gradual smooth boundary.

C2g—50 to 60 inches; olive gray (5Y 5/2) silty clay loam; common medi-
um distinet light olive brown (25Y 5/6) and common medium faint
dark gray (5Y 4/1) mottles; massive; friable; few very fine discon-
tinuous pores; mildly alkaline.

The A horizon is black and very dark gray and is 24 to 50 inches
thick. It typieally is silty clay loam, but some pedons have subhorizons
of silt loam, loam, or clay loam. The depth to free carhonates typieally is
40 to 70 inches. The A horizon typically has no coarse fragments. The B
and C horizons are, by volume, 0 to 8 percent coarse fragments. The B2
horizon, if it occurs, is very dark gray or dark gray and is as much as 24
inches thick. The C horizon is silt loam or silty clay loam. A IIC horizon
of loam or clay loam glacial till is in some pedons.

Rauville series

The Rauville series consists of very poorly drained,
moderately permeable and moderately slowly permeable
soils. These soils formed in moderately fine textured allu-
vium in old stream channels and drainageways that dis-
sect the uplands. Slopes are 0 to 1 percent.

Rauville soils are similar to Oldham soils and are near
Lamoure soils. Oldham soils typically are in the drained
basins of shallow lakes and ponds. They are more clayey
than Rauville soils and generally show evidence of more
profile development. Lamoure soils are at a slightly
higher elevation on bottom land than Rauville soils and
are slightly better drained.

Typical pedon of Rauville silty clay loam, 1,320 feet
west and 15 feet north of the southeast corner of sec. 7,
T. 112 N, R. 40 W.

A1—0 to 11 inches; black (5Y 2/1) silty clay loam; weak very fine suban-
gular blocky structure; sticky; many roots; slight effervescence;
mildly alkaline; gradual smooth boundary.

A12—11 to 18 inches; mixed very dark gray (5Y 3/1), black (5Y 2/1), and
dark gray (5Y 4/1) silty clay loam; weak fine and medium subangu-
lar blocky structure; friable, sticky; strong effervescence; moderate-
ly alkaline; gradual smooth boundary.

A13—18 to 38 inches; black (5Y 2/1) silty clay loam; weak very fine sub-
angular blocky structure; friable, sticky; many gypsum crystals in
the lower part; slight effervescence; mildly alkaline; gradual smooth
boundary.

Cg—38 to 60 inches; very dark gray (5Y 3/1) silty clay loam; massive;
sticky; high content of gypsum and soluble salts in the upper part;
few soft white 5- to 10-millimeter lime masses; slight and strong ef-
fervescence; moderately alkaline.

The Al horizon ranges from 24 to 38 inches in thickness and from
silty clay loam to silt loam. A transitional AC horizon occurs in many
pedons. It is less than 15 inches thick, is dark gray or very dark gray,
and ranges from silty clay loam to clay loam. The C horizon is silty clay
loam or clay loam. Some pedons have stratified sand and gravel below a
depth of 40 inches. Reaction is mildly alkaline or moderately alkaline
throughout.

Rolfe series

The Rolfe series consists of poorly drained, slowly
permeable soils. These soils formed in medium textured
to fine textured, stone-free glacial material in shallow,
closed depressions on uplands and the lowland plain.
Slope is 0 to 1 percent.

Rolfe soils are near Canisteo soils and are in depres-
sions similar to those occupied by Glencoe soils. Canisteo
soils are calcareous, are less clayey than Rolfe soils, and
are at a slightly higher elevation. Glencoe soils lack the
A2 horizon and the fine textured B horizon characteristic
of Rolfe soils and are less acid.

Typical pedon of Rolfe loam, 1,700 feet west and 725
feet north of the southeast corner of sec. 22, T. 113 N., R.
43 W.

Ap—0 to 8 inches; black (10YR 2/1) loam, very dark gray (10YR 3/1)
dry; weak very fine granular structure; friable; medium acid;
abrupt smooth boundary.

A28 to 20 inches; dark gray (10YR 4/1) and very dark gray (10YR
3/1) loam, dark gray (10YR 4/1) crushed; few fine distinct olive
brown (25Y 4/4) mottles; moderate medium platy structure parting
to weak fine subangular blocky; friable; common fine continuous tu-
bular pores; slightly acid; clear smooth boundary.

B21tg—20 to 26 inches; very dark gray (10YR 3/1) clay; strong fine and
very fine angular and subangular blocky structure; firm; few thin
clay films on faces of peds; slightly acid; clear smooth boundary.

B22tg—26 to 32 inches; dark grayish brown (25Y 4/2) clay; common fine
distinct yellowish brown (10YR 5/6) mottles; moderate fine and
medium angular and subangular blocky structure; firm; about 2 per-
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cent coarse fragments; common medium clay films on vertical faces
of peds; slightly acid; gradual smooth boundary.

B23g—32 to 39 inches; olive gray (5Y 5/2) clay loam; common fine
distinct light olive brown (25Y 5/4) mottles; moderate fine and
medium subangular blocky structure; firm; about 2 percent coarse
fragments; neutral; gradual smooth boundary.

B3g—39 to 51 inches; olive gray (5Y 5/2) clay loam; common fine
distinet light olive brown (2.5Y 5/4) mottles; weak fine and medium
subangular blocky structure; friable; about 2 percent coarse frag-
ments; neutral; gradual smooth boundary.

Cg—51 to 60 inches; olive (5Y 4/3) loam; common medium distinct light
olive brown (2.5Y 5/4) mottles; structureless; friable; about 5 per-
cent coarse fragments; few strata of sand and gravel; slight effer-
vescence; mildly alkaline.

The thickness of the solum is 40 to 50 inches and generally is the
same as the depth to free lime. The solum typieally is slightly acid but
ranges from medium acid to neutral.

The Al horizon is loam or silt loam 7 to 12 inches thick. It ranges
from black to very dark gray. The A2 horizon also is loam or silt loam.
It is dark gray, gray, dark grayish brown, or grayish brown. The B2
horizon is silty clay, clay, or heavy silty clay loam or clay loam and is
gray and dark gray or olive gray. The B3 and C horizons are dominantly
clay loam or loam, but some pedons have thin strata that are silty or
sandy. The dominant colors are olive, olive gray, light olive gray, and
gray.

Seaforth series

The Seaforth series consists of moderately well
drained, moderately permeable, calcareous soils. These
soils formed in medium textured glacial till on the
lowland plain. Slope ranges from 1 to 3 percent.

Seaforth soils are near Canisteo and Ves soils. They are
similar to Hamerly soils. Canisteo soils are downslope
from Seaforth soils and are poorly drained. Ves soils are
upslope from Seaforth soils and are well drained.
Hamerly and Seaforth soils are in similar positions on the
landscape, but Hamerly soils have a lower mean annual
soil temperature.

Typical pedon of Seaforth loam, 1 to 3 percent slopes,
500 feet west and 40 feet south of the northeast corner of
sec. 9, T. 111 N, R. 40 W.

Ap—O0 to 9 inches; black (10YR 2/1) loam, very dark gray (10YR 3/1)
dry; weak very fine subangular blocky structure; friable, hard;
about 3 percent coarse fragments; slight effervescence; mildly al-
kaline; abrupt smooth boundary.

A3—9 to 15 inches; very dark gray (10YR 3/1) loam, very dark grayish
brown (25Y 3/2) crushed; moderate very fine and fine subangular
blocky structure; friable; many black (10YR 4/1) and grayish brown
(25Y 5/2) worm casts and fillings in root channels; about 3 percent
coarse fragments; mostly slight effervescence, strong effervescence
in spots; moderately alkaline; clear irregular boundary.

B2ca—15 to 24 inches; grayish brown (25Y 5/2) loam; weak and
moderate fine and medium subangular blocky structure; friable;
many soft masses and threadlike accumulations of lime; about 5 per-
cent coarse fragments; violent effervescence; moderately alkaline;
gradual smooth boundary.

C1—24 to 36 inches; grayish brown (25Y 5/2) loam; common medium
faint light olive brown (2.5Y 5/4) mottles; weak medium and coarse
subangular blocky structure; friable; about 5 percent coarse frag-
ments; violent effervescence; moderately alkaline; gradual smooth
boundary.

C2—36 to 60 inches; olive brown (25Y 4/4) loam; common medium
distinet gray (5Y 5/1) mottles; massive; friable; few soft masses of
lime; few segregations of iron oxide; about 7 percent coarse frag-
ments; strong effervescence; moderately alkaline.

The solum is 20 to 28 inches thick. The solum and the C horizon typi-
cally are loam, but some pedons have subhorizons of light clay loam, silt
loam, sandy clay loam, or heavy sandy loam. Fragments of shale are
common or many; 20 to more than 50 percent of the coarse fragments
that are 2 to 5 millimeters in size are shale fragments. The solum and
the C horizon dominantly are mildly alkaline or moderately alkaline, but
in some pedons the upper 10 inches is neutral.

The A horizon is black or very dark gray and is about 7 to 16 inches
thick. In most pedons the soil material and worm casts in the A3 horizon
have colors similar to those of the B horizon. The B horizon ranges from
light brownish gray to olive brown. The C horizon is grayish brown,
olive gray, olive, or olive brown.

Sinai series

The Sinai series consists of moderately well drained,
slowly permeable soils. These soils formed in fine tex-
tured and moderately fine textured glacial lacustrine sedi-
ments on ice-walled lake plains in the uplands. Slope
ranges from 1 to 3 percent.

Sinai soils are near Fulda and Poinsett soils. Fulda soils
are at a lower elevation than Sinai soils and are poorly
drained. Poinsett soils are at a higher elevation than Sinai
soils, have a thinner mollic epipedon and a more brownish
B horizon, and contain more silt and less clay.

Typical pedon of Sinai silty clay, 1 to 3 percent slopes,
1,530 feet south and 70 feet east of the northwest corner
of sec. 25, T. 110 N, R. 43 W.

Ap—O0 to 8 inches; black (10YR 2/1) silty clay; weak and moderate very
fine and fine subangular blocky structure; hard, firm; slightly acid;
abrupt smooth boundary.

A12—8 to 14 inches; black (10YR 2/1) silty clay; strong very fine angu-
lar and subangular blocky structure; firm; slightly acid; clear
smooth boundary.

A3—14 to 17 inches; mixed black (10YR 2/1) and very dark grayish
brown (25Y 3/2) silty clay, very dark gray (10YR 3/1) crushed;
moderate and strong very fine angular and subangular blocky struc-
ture; firm; slightly acid; gradual smooth boundary.

B21—17 to 27 inches; mixed very dark grayish brown (25Y 3/2) and
brown (10YR 4/3) silty clay, dark grayish brown (25Y 4/2) crushed;
moderate medium prismatic structure parting to moderate and
strong fine angular blocky; firm; few very dark grayish brown
(10YR 3/2) tongues; few very fine iron oxide stains; few thin clay
films on vertical faces of peds; neutral; gradual smooth boundary.

B22—27 to 33 inches; dark grayish brown (2.5Y 4/2) silty clay; common
fine faint grayish brown (2.5Y 5/2) mottles; weak very fine and fine
subangular blocky structure; firm; common iron oxide stains;
neutral; clear smooth boundary.

Clca—33 to 47 inches; light olive brown (25Y 5/6) silty clay loam; com-
mon medium distinct olive gray (5Y 5/2) mottles; friable; about 3
percent coarse fragments; few soft calcium carbonate accumula-
tions; few 10- to 25-millimeter calcium carbonate concretions;
violent effervescence; moderately alkaline; gradual smooth bounda-

ry.

C2—47 to 60 inches; light olive gray (5Y 6/2) silty clay loam; common
medium prominent yellowish brown (10YR 5/6) mottles; friable;
about 1 percent coarse fragments; strong effervescence; moderately
alkaline.

The thickness of the solum ranges from 20 to 34 inches. The A horizon
is 16 to 22 inches thick. Very dark gray tongues are few to common in
the part of the B horizon within a depth of 30 inches. The A and B
horizons are typically silty clay but range to silty clay loam. The B
horizon is commonly very dark grayish brown, dark grayish brown, olive
brown, or light olive brown. The C horizon has the same textures as the
A and B horizons, but in addition it ranges to silt loam, clay loam, or
loam below a depth of 40 inches.
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Sioux series

The Sioux series consists of excessively drained, rapidly
permeable soils. These soils formed in gravelly and sandy
glacial outwash on terrace escarpments and upland ridges.
Slope ranges from 2 to 40 percent.

Sioux soils are near Arvilla and Fordville soils and are
similar to Buse soils in having a weakly expressed profile.
Arvilla and Fordville soils have a thicker solum than
Sioux soils. Also, Fordville soils have a finer textured
solum. Buse soils formed in loam glacial till.

Typical pedon of Sioux gravelly sandy loam, in an area
of Sioux soils, 2 to 40 percent slopes, 100 feet south and
200 feet west of the northeast corner of sec. 11, T. 110 N,
R.43 W.

A1—0 to 11 inches; black (10YR 2/1) gravelly sandy loam, very dark
gray (10YR 3/1) dry; very weak very fine subangular blocky struc-
ture; very friable; about 15 percent coarse fragments, mostly
gravel; slight effervescence; mildly alkaline; clear wavy boundary.

C1—11 to 16 inches; mixed dark grayish brown (10YR 4/2) and dark yel-
lowish brown (10YR 3/4) gravelly coarse sand, dark brown (10YR
4/3) and dark yellowish brown (10YR 4/4) dry; single grained; loose;
about 15 percent coarse fragments, mostly gravel; strong effer-
vescence; mildly alkaline; clear wavy boundary.

IIC2—16 to 60 inches; mixed dark yellowish brown (10YR 4/4) and
grayish brown (10YR 5/2) very gravelly coarse sand, light yellowish
brown (10YR 6/4) and yellowish brown (10YR 5/4) dry; single
grained; loose; calcium carbonate coatings on bottom and sides of
pebbles in the upper part; about 50 percent gravel and cob-
blestones; strong effervescence; mildly alkaline.

The solum is 7 to 12 inches thick. The A horizon ranges from gravelly
loamy coarse sand to loam and from black to very dark gray. It
generally is calcareous, but in a few pedons the upper part is noncal-
careous. The percentage of sand, gravel, and cobbles in the C horizon
varies.

Storden series

The Storden series consists of well drained, moderately
permeable soils. These soils formed in medium textured
glacial till on the lowland plain and uplands. Slope ranges
from 5 to 18 percent.

Storden soils are similar to Buse soils and are near
Everly and Ves soils. Buse soils have a slightly lower
mean annual soil temperature than Storden soils and have
a mollic epipedon. Everly and Ves soils have a darker
colored A horizon than Storden soils. They also differ
from those soils in having a noncalcareous A horizon and
in having a B horizon.

Typical pedon of Storden loam, in an area of Storden-
Ves loams, 5 to 12 percent slopes, eroded, 2,270 feet east
and 30 feet north of the southwest corner of sec. 11, T.
111 N, R. 41 W.

Ap—0 to 8 inches; dark grayish brown (10YR 4/2) loam; weak very fine
subangular blocky structure; hard, friable; about 3 percent coarse
fragments; strong effervescence; mildly alkaline; abrupt smooth
boundary.

C1-—8 to 13 inches; grayish brown (10YR 5/2) loam; weak fine and very
fine subangular blocky structure; friable; about 3 percent coarse
fragments; few fragments of shale; strong effervescence; mildly al-
kaline; clear smooth boundary.

C2—13 to 23 inches; brown (10YR 5/3) loam; weak medium subangular
blocky structure; friable; about 2 percent coarse fragments; few
masses of lime; violent effervescence; moderately alkaline; clear
smooth boundary.

C3—23 to 60 inches; light olive brown (2.5Y 5/4) loam; massive; friable;
about 5 percent coarse fragments; few shale fragments; few iron
oxide stains; thin manganese oxide coatings on vertical fractures;
strong effervescence; mildly alkaline.

The thickness of the solum commonly is the same as that of the A
horizon, which is 7 to 10 inches. The texture of the A and C horizons
typically is loam, but some pedons have subhorizons of light clay loam.
Typically, all horizons are calcareous, but in some uncultivated areas
part or all of the A horizon lacks free lime. In most uncultivated areas,
an AC horizon 3 to 6 inches thick has formed, mostly as the result of
mixing by earthworms and plant roots. Some pedons have a thin,
slightly calcareous, weakly expressed B horizon. Reaction is mildly al-
kaline or moderately alkaline throughout.

Svea series

The Svea series consists of moderately well drained,
moderately permeable soils. These soils formed in medi-
um textured glacial till on glaciated uplands. Slope ranges
from 1 to 3 percent.

Svea soils are near Barnes soils and are similar to Nor-
mania soils. Barnes soils have a thinner mollic epipedon
than Svea soils, are on higher lying slopes, and are well
drained. Normania soils have a slightly higher mean an-
nual soil temperature than Svea soils.

Typical pedon of Svea loam, 1 to 3 percent slopes, 500
feet south and 45 feet west of the northeast corner of
SW1/4 sec. 29, T. 110 N, R. 42 W.

Ap—0 to 8 inches; black (10YR 2/1) loam; weak very fine subangular
blocky structure; friable; neutral; abrupt smooth boundary.

A12-—8 to 16 inches; black (10YR 2/1) loam; moderate fine and very fine
subangular blocky structure; friable; neutral; clear smooth bounda-

ry.

A3—16 to 21 inches; mixed very dark gray (10YR 3/1), black (10YR 2/1),
very dark grayish brown (10YR 3/2), and olive brown (25Y 4/4)
loam, very dark grayish brown (10YR 3/2) crushed; moderate very
fine subangular blocky structure; friable; many worm casts; neutral;
clear irregular boundary.

B2—21 to 31 inches; dark grayish brown (25Y 4/2) loam; weak medium
prismatic structure parting to weak fine subangular blocky; friable;
few dark grayish brown (10YR 4/2) worm casts; mildly alkaline;
clear smooth boundary.

B3ca—31 to 37 inches; olive brown (25Y 4/4) loam; weak fine subangu-
lar blocky structure; friable; about 8 percent coarse fragments;
slight effervescence; mildly alkaline; clear smooth boundary.

Clca—37 to 47 inches; light olive brown (25Y 5/4) loam; common fine
faint grayish brown (25Y 5/2) mottles; friable; about 20 percent
coarse fragments; few fine iron oxide concretions; few soft white
masses of calcium carbonate; few calcium carbonate coatings on bot-
tom of pebbles; strong effervescence; mildly alkaline; gradual
smooth boundary.

C2—A47 to 60 inches; light olive brown (25Y 5/4) loam; common medium
faint grayish brown (25Y 5/2) mottles; firm; about 8 percent coarse
fragments; soft reddish iron oxide masses; strong effervescence;
mildly alkaline.

The solum typically is loam, but some pedons have subhorizons of
light clay loam or sandy clay loam. The A horizon is 16 to 21 inches
thick. The A3 horizon, which is as much as 6 inches thick in some
pedons, is very dark gray or very dark grayish brown. It is lacking in
some pedons. Free lime in the form of soft accumulations and hard
concretions is in the B3ca and Clca horizons. Depth to free lime ranges
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from 24 to 36 inches. The C horizon typically is loam but ranges to light
elay loam.

Sverdrup series

The Sverdrup series consists of somewhat excessively
drained soils that are moderately rapidly permeable.
These soils formed in moderately coarse textured and
coarse textured glacial material on lowland plains, lake
plains, and uplands. Slope ranges from 0 to 6 percent.

Sverdrup soils are near Arvilla and Fordville soils. Ar-
villa soils have a gravelly coarse sand IIC horizon. Ford-
ville soils are finer textured than Sverdrup soils, have a
thicker solum, and have a gravelly and sandy IIC horizon.

Typical pedon of Sverdrup sandy loam, 2 to 6 percent
slopes, 140 feet east and 85 feet south of the northwest
corner of sec. 23, T. 113 N, R. 42 W.

Ap—0 to 9 inches; black (10YR 2/1) sandy loam, very dark gray (10YR
3/1) dry; weak fine and medium subangular blocky structure; fria-
ble; slightly acid; abrupt smooth boundary.

B21—9 to 14 inches; very dark grayish brown (10YR 3/2) sandy loam;
weak coarse prismatic structure parting to weak and moderate
medium and coarse subangular blocky; friable; slightly acid; clear
smooth boundary.

B22—14 to 21 inches; dark yellowish brown (10YR 3/4) sandy loam;
weak medium subangular blocky structure; very friable; few very
dark brown (10YR 2/2) loamy sand krotovina in the lower part;
slightly acid; abrupt smooth boundary.

B3—21 to 32 inches; dark yellowish brown (10YR 4/4) loamy sand; sin-
gle grained; loose; about 5 percent gravel consisting mostly of shale
particles; neutral; clear smooth boundary.

C—32 to 60 inches; mixed brown (10YR 5/3) and pale brown (10YR 6/3)
sand; single grained; loose; few shale fragments; few bands with
coatings of reddish iron oxide on sand particles; about 5 percent
gravel; slight effervescence; mildly alkaline.

The depth to free lime varies within short horizontal distances; it is
typically 20 to 39 inches but ranges from 15 to 40 inches. The depth to
loamy fine sand or coarser sand ranges from 12 to 24 inches. The A
horizon is sandy loam or fine sandy loam. The B2 horizon ranges from
fine sandy loam to loamy sand. The C horizon is sand or fine sand.

Urness series

The Urness series consists of very poorly drained,
moderately permeable and moderately slowly permeable,
calcareous soils. These soils formed in medium textured
silty lake sediments in drained lakes and ponds. Slope is 0
to 1 percent.

Urness, Glencoe, Oldham, and Quam soils are in similar
positions on the landscape. Glencoe and Quam soils have a
solum that is leached of free carbonates and contain less
organic matter than Urness soils. Oldham soils are finer
textured than Urness soils and also contain less organic
matter.

Typical pedon of Urness silt loam, 1,320 feet south and
120 feet west of the northeast corner of sec. 16, T. 110 N.,
R.42W.

Leop—O0 to 9 inches; black (10YR 2/1) silt loam coprogenous earth, dark
gray (10YR 4/1) dry; weak very fine subangular blocky structure;
hard, friable; few fragments of snail shells; violent effervescence;
moderately alkaline; abrupt smooth boundary.

Lco2—9 to 22 inches; black (10YR 2/1) silt loam coprogenous earth; com-
mon medium distinct very dark grayish brown (2.5Y 3/2) mottles;
weak fine platy structure; friable; many brown stains and mottles;
few fragments of snail shells; violent effervescence; mildly alkaline;
gradual smooth boundary.

Leo3—22 to 29 inches; very dark gray (10YR 3/1) silt loam coprogenous
earth; common medium distinet very dark grayish brown (2.5Y 3/2)
mottles; strong vertical cleavage; friable; few fragments of snail
shells; violent effervescence; mildly alkaline;. gradual smooth boun-
dary.

Leod—29 to 44 inches; very dark gray (5Y 3/1) silty clay loam
coprogenous earth; common medium distinct very dark grayish
brown (25Y 8/2) mottles; vertical cleavage; friable; few fragments
of snail shells; violent and strong effervescence; mildly alkaline;
gradual smooth boundary.

IIC1g—44 to 60 inches; olive (5Y 4/3) silty clay loam; many medium
distinct very dark grayish brown (25Y 3/2) mottles; friable; strong
effervescence; mildly alkaline.

The highly organic lake sediments, or coprogenous earth, range from
24 to 48 inches in thickness. They have few to many snail shells and
clam shells. They are black or very dark gray and range to dark gray
when dry. The content of organic matter is 10 to 20 percent. The IIC
horizon is silty clay loam or silt loam lake-deposited sediments or is clay
loam or loam glacial till.

Vallers series

The Vallers series consists of poorly drained, calcareous
soils that are moderately slowly permeable. These soils
formed in medium textured glacial material on uplands.
Slope ranges from 0 to 2 percent.

Vallers soils are similar to Canisteo soils and are near
Flom and Quam soils. Canisteo soils have a slightly higher
mean annual soil temperature than Vallers soils. Flom
and Vallers soils are in similar positions on the landscape.
Flom soils are noncalcareous in the upper part of the
solum. Quam soils are in depressions. They have a thicker
mollic epipedon than Vallers soils and have a solum that
has been leached of free carbonates.

Typical pedon of Vallers clay loam, 1,500 feet south and
100 feet west of the northeast corner of sec. 10, T. 110 N.,
R.42'W.

Ap—0 to 8 inches; black (N 2/0) clay loam; weak very fine granular
structure; hard, friable, sticky; few fine threads of gypsum; about 2
percent coarse fragments; strong effervescence; mildly alkaline;
abrupt smooth boundary.

A12—8 to 12 inches; black (N 2/0) clay loam; weak very fine subangular
blocky structure; hard, friable, sticky; few fine threads of gypsum;
about 2 percent coarse fragments; strong effervescence; mildly al-
kaline; clear irregular boundary.

A3—12 to 15 inches; mixed very dark gray (N 3/0) and dark grayish
brown (25Y 4/2) clay loam, dark gray (N 4/0) crushed; weak very
fine and fine subangular blocky struecture; friable; about 2 percent
coarse fragments; violent effervescence; mildly alkaline; clear ir-
regular boundary.

B2gca—15 to 25 inches; dark grayish brown (25Y 4/2) clay loam; few
medium faint olive brown (25Y 4/4) mottles; weak very fine and
fine subangular blocky structure; friable; few very dark gray (10YR
3/1) worm casts; about 4 percent coarse fragments; many fine
crystals of gypsum; violent effervescence; moderately alkaline;
gradual irregular boundary.

Clg—25 to 42 inches; grayish brown (25Y 5/2) loam; common medium
faint light olive brown (2.5Y 5/6) mottles; weak fine subangular
blocky structure; friable; about 8 percent coarse fragments; violent
effervescence; moderately alkaline; clear smooth boundary.
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C2g—42 to 60 inches; light brownish gray (25Y 6/2) loam; common
medium faint light olive brown (25Y 5/6) mottles; very weak fine
and medium subangular blocky structure; friable; about 5 percent
coarse fragments; violent effervescence; moderately alkaline.

The Al horizon typically is clay loam, but it ranges from loam to silty
clay loam. It is 10 to 16 inches thick and ranges from black to very dark
gray. Effervescence is slight to violent. The A3 horizon is very dark
gray, dark gray, olive gray, dark grayish brown, or very dark grayish
brown. The B horizon has a similar range in thickness and in color. The
C horizon is glacial till that typically is loam but ranges to light clay
loam. It ranges from gray to olive gray, to light olive, or to grayish
brown. Few to many gypsum crystals are in the B2 and C horizons in
some pedons.

Ves series

The Ves series consists of well drained, moderately
permeable soils. These soils formed in medium textured
glacial till on the lowland plain. Slope ranges from 1 to 18
percent.

Ves soils are similar to Barnes soils and are near
Canisteo, Seaforth, and Storden soils. Barnes soils have a
slightly lower mean annual soil temperature than Ves
soils. Canisteo and Seaforth soils have a calcareous solum.
They are at a lower elevation than Ves soils and are not
so well drained. Storden soils have a lighter colored A
horizon than Ves soils and have a weakly expressed
solum. They also differ from those soils in having a cal-
careous A horizon.

Typical pedon of Ves loam, 1 to 4 percent slopes, 1,800
feet south and 100 feet east of the northwest corner of
sec. 7, T.113 N, R. 41 W.

Ap—0 to 8 inches; black (10YR 2/1) loam; weak very fine subangular
blocky structure; friable; about 3 percent coarse fragments; neutral;
abrupt smooth boundary.

A3—8 to 11 inches; very dark gray (10YR 8/1) loam; moderate very fine
and fine subangular blocky structure; friable; few dark grayish
brown (10YR 4/2) worm casts; about 3 percent coarse fragments;
neutral; clear irregular boundary.

B21—11 to 15 inches; dark yellowish brown (10YR 4/4) loam; weak and
moderate medium prismatic structure parting to weak and
moderate fine and medium subangular blocky; friable; many very
dark gray (10YR 3/1) worm casts; about 5 percent coarse frag-
ments, mostly shale; neutral; clear smooth boundary.

B22—15 to 21 inches; brown (10YR 4/3) loam; weak and moderate medi-
um prismatic structure parting to weak medium subangular blocky;
friable; about 5 percent coarse fragments, mostly shale; neutral;
clear wavy boundary.

B3ca—21 to 36 inches; light olive brown (25Y 5/4) loam; weak medium
subangular blocky structure; friable; many soft white masses and
threadlike accumulations of lime; about 5 percent coarse fragments;
strong and violent effervescence; moderately alkaline; gradual
smooth boundary.

C—36 to 60 inches; olive brown (25Y 4/4) loam; common medium faint
grayish brown (25Y 5/2) mottles; massive; friable; few 3- to 10-mil-
limeter soft yellowish red accumulations of iron oxide; about 8 per-
cent coarse fragments; few shale fragments; strong effervescence;
moderately alkaline.

The depth to free lime typically is 18 to 22 inches, but it ranges from
14 to 33 inches. The solum and the C horizon typically are loam, but
some pedons have subhorizons of clay loam, silt loam, sandy clay loam,
or heavy sandy loam. Shale fragments are common to abundant; 20 to
more than 50 percent of the coarse fragments that are 2 to 5 millimeters
in size are shale fragments. The A and B2 horizons typlcally are neutral,
but they range from slightly acid to mildly alkaline.

Depending on the slope and the extent of erosion, the A horizon is 6
to 16 inches thick. It ranges from black to very dark gray. In most
pedons the A3 horizon has soil material and worm casts that are similar
to those of the upper part of the B2 horizon. The B2 horizon is dark
brown, brown, or dark yellowish brown. The C horizon is typically light
olive brown but ranges from light yellowish brown to olive brown.

Wilmonton series

The Wilmonton series consists of moderately well
drained, moderately slowly permeable soils. These soils
formed in moderately fine textured glacial till in the
uplands. Slope ranges from 0 to 2 percent.

Wilmonton soils are similar to Aastad soils and are near
Everly and Letri soils. Aastad soils have a slightly lower
mean annual soil temperature than Wilmonton soils.
Everly soils are upslope from Wilmonton soils, have a
thinner mollic epipedon, and are well drained. Letri soils
are downslope from Wilmonton soils and are poorly
drained.

Typical pedon of Wilmonton clay loam, 0 to 2 percent
slopes, 575 feet west and 145 feet north of the southeast
corner of sec. 24, T. 109 N., R. 40 W.

Ap—0 to 11 inches; black (10YR 2/1) clay loam; weak very fine subangu-
lar blocky structure; friable; about 2 percent coarse fragments;
abrupt smooth boundary.

Al12—11 to 18 inches; black (10YR 2/1) clay loam; weak to moderate
very fine and fine subangular blocky structure; friable; about 2 per-
cent coarse fragments; slightly acid; clear irregular boundary.

B1—18 to 24 inches; dark grayish brown (10YR 4/2) clay loam; moderate
fine and medium subangular blocky structure; firm; about 2 percent
coarse fragments; common very dark gray (10YR 3/1) worm casts;
slightly acid; clear smooth boundary.

B22—24 to 31 inches; dark grayish brown (25Y 4/2) clay loam; common
medium faint olive brown (25Y 4/4) mottles; weak medium
prismatic structure parting to weak medium and fine subangular
blocky; firm; about 3 percent coarse fragments; slightly acid;
gradual smooth boundary.

Clgea—31 to 37 inches; dark grayish brown (2.5Y 4/2) clay loam; com-
mon medium faint grayish brown (25Y 5/2) and light olive brown
(25Y 5/4) mottles; weak fine subangular blocky structure; firm;
about 3 percent coarse fragments; few concretions and soft masses
of lime; few reddish stains and accumulations of iron oxides; strong
effervescence; moderately alkaline; clear smooth boundary.

C2—37 to 60 inches; light olive brown (25Y 5/4) clay loam; many medi-
um faint grayish brown (2.5Y 5/2) mottles; firm to friable; massive;
about 4 percent coarse fragments; few concretions and soft masses
of lime; few reddish stains and accumulations of iron oxides; strong
effervescence; moderately alkaline.

The solum is typically 24 to 35 inches thick but ranges from 20 to 40
inches. The thickness of the solum and the depth to carbonates generally
are the same. The solum typically is 26 to 35 percent clay and is clay
loam. The C horizon is 25 to 30 percent clay. It is typically loam, but in
some pedons it is light clay loam.

The Al horizon is 8 to 16 inches thick. A very dark gray, very dark
grayish brown, or very dark brown A3 or Bl horizon is in most pedons.
The B horizon is dark grayish brown, olive brown, or very dark grayish
brown. It is firm to friable. The C horizon commonly is dark grayish
brown, light olive brown, grayish brown, or olive.

Classification of the soils

The system of soil classification currently used was
adopted by the National Cooperative Soil Survey in 1965.
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Readers interested in further details about the system
should refer to “Soil taxonomy” (8).

The system of Cclassification has six categories.
Beginning with the broadest, these categories are the
order, suborder, great group, subgroup, family, and series.
In this system the classification is based on the different
soil properties that can be observed in the field or those
that can be inferred either from other properties that are
observable in the field or from the combined data of soil
science and other disciplines. The properties selected for
the higher categories are the result of soil genesis or of
factors that affect soil genesis. In table 17, the soils of the
survey area are classified according to the system.
Categories of the system are discussed in the following
paragraphs.

ORDER. Ten soil orders are recognized as classes in
the system. The properties used to differentiate among
orders are those that reflect the kind and degree of domi-
nant soil-forming processes that have taken place. Each
order is identified by a word ending in sol. An example is
Mollisol.

SUBORDER. Each order is divided into suborders
based primarily on properties that influence soil genesis
and are important to plant growth or that are selected to
reflect the most important variables within the orders.
The last syllable in the name of a suborder indicates the
order. An example is Aquoll (Aqu, meaning water, plus
oll, from Mollisol).

GREAT GROUP. Each suborder is divided into great
groups on the basis of close similarities in kind, arrange-
ment, and degree of expression of pedogenic horizons; soil
moisture and temperature regimes; and base status. Each
great group is identified by the name of a suborder and a
prefix that suggests something about the properties of
the soil. An example is Haplaquolls (Hapl, meaning simple
horizons, plus aquoll, the suborder of Mollisols that have
an aquic moisture regime).

SUBGROUP. Each great group may be divided into
three subgroups: the central (typic) concept of the great
groups, which is not necessarily the most extensive sub-
group; the intergrades, or transitional forms to other or-
ders, suborders, or great groups; and the extragrades,
which have some properties that are representative of
the great groups but do not indicate transitions to any
other known kind of soil. Each subgroup is identified by
one or more adjectives preceding the name of the great
group. The adjective Typic identifies the subgroup that is
thought to typify the great group. An example is Typie
Haplaquolls.

FAMILY. Families are established within a subgroup
on the basis of similar physical and chemical properties
that affect management. Among the properties con-
sidered in horizons of major biological activity below plow
depth are particle-size distribution, mineral content, tem-
perature regime, thickness of the soil penetrable by roots,
consistence, moisture equivalent, soil slope, and per-
manent cracks. A family name consists of the name of a
subgroup and a series of adjectives. The adjectives are

the class names for the soil properties used as family dif-
ferentiae. An example is fine-loamy, mixed, mesic Typic
Haplaquolls.

SERIES. The series consists of soils that formed in a
particular kind of material and have horizons that, except
for texture of the surface soil or of the underlying sub-
stratum, are similar in differentiating characteristics and
in arrangement in the soil profile. Among these charac-
teristics are color, texture, structure, reaction, con-
sistence, and mineral and chemical composition.

Formation of the soils

Soil forms through the physical and chemical weather-
ing of deposited or accumulated geologic material. The
characteristics of the soil at any given point are deter-
mined by (1) the physical and mineralogical composition
of the parent material; (2) the climate under which the
soil material has accumulated and existed since accumula-
tion; (3) the plant and animal life on and in the soil; (4)
the relief, or lay of the land; and (5) the length of time
the forces of soil formation have acted on the soil materi-
al.

The following paragraphs relate the factors of soil for-
mation to the soils in the survey area.

Parent material

The soils of Lyon County formed mostly in glacial till
or in material sorted out of the till by the action of water.
About 80 percent of the soils formed in glacial till, about
10 percent in alluvium and colluvium, about 5 percent in
or over sandy and gravelly outwash, and about 5 percent
in lacustrine sediments (fig. 14). The Des Moines lobe of
the Wisconsin glaciation is the most recent glacier that
covered the county (5, 9). The following paragraphs
describe the parent material as it occurs within major
geomorphic areas in the county.

Altamont moraine.—This recessional moraine of the
Des Moines lobe is in the southwestern part of the coun-
ty. The landscape is undulating and rolling. Most of the
till is loam. Barnes, Buse, Svea, and Flom soils are the
major soils formed in this till.

Several distinctive geomorphic landforms occur on the
Altamont moraine. These include ice-walled lake plains
and dead-ice moraines.

The ice-walled lake plains consist of flat-topped hills
that typically are the highest part of the landseape.
Stratified silty and clayey sediments are on these nearly
level and gently sloping hilltops. These sediments are
probably of lacustrine origin and were deposited in the
temporary lakes that formed during the glacial periods
(4). Fulda, Sinai, and Poinsett are the major soils that
formed on this landscape.

Several dead-ice moraines are evident. In these areas
the glacial ice was blanketed by superglacial till (3). This
till has a high water content from the melting ice; wher-
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ever the till blanket was thin, the dead ice melted more
rapidly, resulting in slumping and flowing of the supergla-
cial till and an irregular, complex topography. Barnes and
Buse are the major soils on dead-ice moraines. Stony
spots and pockets of sand and gravel where Sioux and
Arvilla soils formed also are common.

Melt water channels and outwash plains.—A series of
gravelly melt water channels and outwash plains is on the
outer side of the Coteau slope. It formed mostly through
the action of streams flowing off the receding glacial ice.
Outwash material was deposited on small, discontinuous
terraces along most of the major streams and in pockets
or in layers over the glacial till on uplands throughout the
county. Sand and gravel also were deposited along the
melting frost of the receding glacial ice. The soils in these
areas formed in 10 to 40 inches of loamy sediments and in
the underlying sandy and gravelly sediments. Arvilla,
Fordville, Sioux, and Sverdrup soils are the principal soils
that formed in this material.

Coteau slope.—The Coteau slope is the first slope on
the northeast flank of the Coteau des Prairies. In Lyon
County it is 6 to 8 miles wide and extends diagonally
across the county from the northwest to the southwest. It
borders on melt water channels and minor outwash plains
on its southwest side and on an ice marginal lake plain on
its northeast side. The increase in elevation is about 50
feet per mile. Nearly parallel drainageways that are 25 to
50 feet deep dissect the Coteau slope at intervals of a
half mile to a mile. The slope resembles a stairway: the
large areas of nearly level Aastad soils are the treads and
the areas of undulating and rolling Forman soils are the
risers (5).

The glacial till is the most clayey material in the coun-
ty. It is clay loam or loam that is high in content of clay.
Forman and Aastad soils formed in this till. Very few
areas of sandy and gravelly soils are evident.

Ice marginal lake plain.—This geomorphic area, which
is only 1 mile to 2 miles wide, lies along the northeast
side of the Coteau des Prairies. It formed between the
Coteau slope and the melting glacial ice. Most of the
original lacustrine sediments were silty clay loam and
silty clay, but these deposits mostly have been covered by
alluvium deposited by the rivers and creeks flowing out
of the Coteau slope in the steeper areas. These sediments
range from loamy to san:ly and gravelly. The major soils
formed in the silty and clayey sediments are Oldham,
Bearden, and Colvin soils. Marysland and Malachy soils
formed in the loamy and sandy and gravelly sediments.

Lowland plain.—The lowland plain is a glacial ground
moraine or till plain that extends northeast from the lake
plain to the Minnesota River. This till plain consists al-
most entirely of irregularly shaped low knolls, most of
which rise 1 foot to 10 feet above the floor of the till
plain. The till, which is the youngest in the county, is loam
that contains many, unweathered, gray and green shale

fragments. Seaforth, Normania, and Ves soils formed in
this material.

Flood plains.—Alluvial material has been deposited
along rivers and creeks and in the high overflow channels
between some of the rivers and creeks. These sediments
in most places are several feet thick and are dark colored
and calcareous. They are mainly silty clay loam or loam.
Lamoure, La Prairie, and Rauville soils formed in alluvial
material.

In some areas on the flood plain, especially in the over-
flow channels, the parent material resembles that on the
lake plain. Soils that are associated with the lake plain
formed in these areas.

Climate

Lyon County has a subhumid, continental climate
characterized by cold winters and hot summers. The cli-
mate has had a pronounced effect on soil formation.
Freezing of the soil during winter slows the soil-forming
processes. Alternate freezing and thawing, especially in
spring, plays a part in the development of soil structure.
Freezing and thawing also helps to disintegrate parts of
the glacial debris, and frost heaving helps to mix the soil
material. Rainfall has affected the leaching of lime. The
depth to which free lime has been leached has largely
determined the thickness of the solum.

Climate was responsible to a large extent for the
prairie vegetation. As a result of this vegetation, the soils
have a dark colored surface layer. Prairie vegetation and
cool temperatures promote the accumulation of organic
matter. Most of the soils in the county have a high or-
ganic-matter content. More details about the climate are
given in the section “General nature of the county.”

Plant and animal life

The native vegetation of Lyon County consisted mainly
of tall and mid prairie grasses, depending on the soil, the
drainage, and other site factors. Prairie cordgrass,
reedgrass, switchgrass, and sedges grew on wet sites.
Bluestem, green needlegrass, porcupinegrass, Canada
wildrye, indiangrass, needle-and-thread, and side-oats
grama grew on the better drained sites. A variety of
flowers flourished on the native prairies, including aster,
goldenrod, sunflower, blazing star, clover, rose, lily,
harebell, phlox, and gentian.

The growth of plants in freshly deposited glacial till
started soil formation in Lyon County. Plant roots loosen
the soil and bring minerals up from the parent material.
The plants die and decay, thus returning organic matter
and plant nutrients to the soil.

Earthworms are probably the major animals affecting
soil formation. The subsurface horizon of many soils con-
tains worm casts of surface and subsoil material. Burrow-
ing animals also mix soil material from various horizons
and bring fresh parent material to the surface.

Man influences soil formation. Farming has increased
the action of some of the soil-forming processes. Ac-
celerated erosion of the surface layer has oeccurred on
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some of the sloping soils. Some of the lower lying soils
have gained deposits of eroded material. The strong
granular structure of the surface layer has been
weakened or destroyed in many of these soils. The sur-
face layer of most of the well drained soils has become
browner as a result of mixing with the subsoil and reduc-
tion of the amount of organic matter. Leaching of many
soils has been slowed as a result of increased runoff and
reduced infiltration. Man’s activities, particularly in alter-
ing drainage conditions, maintaining fertility, and chang-
ing the kinds of vegetation, continue to have an impor-
tant effect on soil formation.

Relief

In Lyon County relief ranges from nearly level to very
steep. Relief is the most important factor in the forma-
tion of different soils in uniform parent material. Soils
that have fairly mature soil profiles, in which the horizons
are distinct, formed where drainage is good and the slope
is gentle. Steep soils show little evidence of soil forma-
tion, mostly because runoff is excessive. Runoff reduces
the amount of water that can leach the soil and the
amount that plants can use. Many steep soils, therefore,
are droughty, have indistinet horizons, and support a poor
cover of plants.

Topographic position is a key to the kind of soil and the
soil drainage class at any place on the landscape. For ex-
ample, the location of Buse, Barnes, Svea, Flom, and
Quam soils, which make up the Barnes drainage sequence,
generally can be predicted. Each of these soils occupies a
distinctive part of the landscape. The well drained, steep
Buse soils are on convex side slopes; the well drained,
gently undulating Barnes soils are on the more gentle
convex slopes and. on hilltops; the moderately well
drained, nearly level Svea soils are at lower elevations
than Barnes soils or in plane or slightly concave, nearly
level areas surrounded by Barnes soils; the poorly
drained Flom soils are in drainageways and on nearly
level, wet flats; and the very poorly drained Quam soils
are in depressions and very wet drainageways.

Time

The time required for soil formation depends to a large
extent on the other factors. In areas where relief and
drainage are favorable, enough time has elapsed for the
soils to have mature profiles. Steep soils have immature
or thin profiles because the soil-forming processes have
not been effective. Soils formed in alluvium along the
streams are immature or weakly developed because the
material is young. Fresh deposits are added to the alluvi-
um almost annually and distinet, mature horizons have
not had time to form.

In the geological sense, all of the soils in the county are
very young. In most parts of the county, soil-forming
processes have been active for probably only about 8,000
to 12,000 years.
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Glossary

Alluvium. Material, such as sand, silt, or clay, deposited on land by
streams.

Available water capacity (available moisture capacity). The capacity
of soils to hold water available for use by most plants. It is com-
monly defined as the difference between the amount of soil water
at field moisture capacity and the amount at wilting point. It is
commonly expressed as inches of water per inch of soil. The capaci-
ty, in inches, in a 60-inch profile or to a limiting layer is expressed

as_
Inches
Very low 0to3
Low 3to6
Moderate 6to9
High More than 9

Bottom land. The normal flood plain of a stream, subject to frequent
flooding.

Calcareous soil. A soil containing enough calcium carbonate (commonly
with magnesium carbonate) to effervesce (fizz) visibly when treated
with cold, dilute hydrochloric acid. A soil having measurable

. amounts of calcium carbonate or magnesium carbonate.

Clay. As a soil separate, the mineral soil particles less than 0.002 mil-
limeter in diameter. As a soil textural class, soil material that is 40
percent or more clay, less than 45 percent sand, and less than 40
percent silt.

Clay film. A thin coating of oriented clay on the surface of a soil ag-
gregate or lining pores or root channels. Synonyms: clay coat, clay
skin.

Coarse fragments. Mineral or rock particles up to 3 inches (2 millime-
ters to 7.5 centimeters) in diameter.

Colluvium. Soil material, rock fragments, or both moved by creep, slide,
or local wash and deposited at the bases of steep slopes.

Complex slope. Irregular or variable slope. Planning or constructing
terraces, diversions, and other water-control measures is difficult.

Complex, soil. A map unit of two or more kinds of soil occurring in
such an intricate pattern that they cannot be shown separately on a
soil map at the selected scale of mapping and publication.

Consistence, soil. The feel of the soil and the ease with which a lump
can be crushed by the fingers. Terms commonly used to describe
consistence are—
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Loose.—Noncoherent when dry or moist; does not hold together in a

mass.

Friable—When moist, crushes easily under gentle pressure

between thumb and forefinger and can be pressed together into a

lump.

Firm.—When moist, crushes under moderate pressure between

thumb and forefinger, but resistance is distinetly noticeable.

Plastic.—When wet, readily deformed by moderate pressure but

can be pressed into a lump; will form a “wire” when rolled between

thumb and forefinger.

Sticky.—When wet, adheres to other material and tends to stretch

somewhat and pull apart rather than to pull free from other materi-

al.

Hard.—When dry, moderately resistant to pressure; can be broken

with difficulty between thumb and forefinger.

Soft.—When dry, breaks into powder or individual grains under

very slight pressure.

Cemented.—Hard; little affected by moistening.

Cutbanks cave. Unstable walls of cuts made by earthmoving equipment.
The soil sloughs easily.

Drainage class (natural). Refers to the frequency and duration of
periods of saturation or partial saturation during soil formation, as
opposed to altered drainage, which is commonly the result of artifi-
cial drainage or irrigation but may be caused by the sudden deepen-
ing of channels or the blocking of drainage outlets. Seven classes of
natural soil drainage are recognized:

Excessively drained.—Water is removed from the soil very rapidly.

Excassively drained soils are commonly very coarse textured, rocky,

or shallow. Some are steep. All are free of the mottling related to

wetness.

S hat ex ly drained.—Water is removed from the soil

rapidly. Many somewhat excessively drained soils are sandy and
rapidly pervious. Some are shallow. Some are so steep that much of
the water they receive is lost as runoff. All are free of the mottling
related to wetness.
Well drained.—Water is removed from the soil readily, but not
rapidly. It is available to plants throughout most of the growing
season, and wetness does not inhibit growth of roots for significant
periods during most growing seasons. Well drained soils are com-
monly medium textured. They are mainly free of mottling.
Moderately well drained.—Water i8 removed from the soil
somewhat slowly during some periods. Moderately well drained soils
are wet for only a short time during the growing season, but
periodically for long enough that most mesophytic crops are af-
fected. They commonly have a slowly pervious layer within or
directly below the solum, or periodically receive high rainfall, or
both.
Somewhat poorly drained.—Water is removed slowly enough that
the soil is wet for significant periods during the growing season.
Wetness markedly restricts the growth of mesophytic crops unless
artificial drainage is provided. Somewhat poorly drained soils com-
monly ‘have a slowly pervious layer, a high water table, additional
water from seepage, nearly continuous rainfall, or a combination of
these.
Poorly drained.—Water is removed so slowly that the soil is satu-
rated periodically during the growing season or remains wet for
long periods. Free water is commonly at or near the surface for
long enough during the growing season that most mesophytic crops
cannot be grown unless the soil is artificially drained. The soil is not
continuously saturated in layers directly below plow depth. Poor
drainage results from a high water table, a slowly pervious layer
within the profile, seepage, nearly continuous rainfall, or a combina-
tion of these.
Very poorly drained.—Water is removed from the soil so slowly
that free water remains at or on the surface during most of the
growing season. Unless the soil is artificially drained, most
mesophytic crops cannot be grown. Very poorly drained soils are
commonly level or depressed and are frequently ponded. Yet, where
rainfall is high and nearly continuous, they can have moderate or
high slope gradients, as for example in “hillpeats” and “climatic
moors.”

Excess fines. Excess silt and clay. The soil aces not provide a source of
gravel or sand for construction purposes.

Excess lime. Excess carbonates. Excessive carbonates, or lime, restrict
the growth of some plants.

Fast intake. The rapid movement of water into the soil.

Favorable. Favorable soil features for the specified use.

Fertility, soil. The quality that enables a soil to provide plant nutrients,
in adequate amounts and in proper balance, for the growth of
specified plants when light, moisture, temperature, tilth, and other
growth factors are favorable.

Fine {extured (heavy textured) soil. Sandy clay, silty clay, and clay.

Flooding. The temporary covering of soil with water from overflowing
streams, runoff from adjacent slopes, and tides. Frequency, dura-
tion, and probable dates of occurrence are estimated. Frequency is
expressed as none, rare, occasional, and frequent. None means that
flooding is not probable; rare that it is unlikely but possible under
unusual weather conditions; occasional that it occurs on an average
of once or less in 2 years; and frequent that it occurs on an average
of more than once in 2 years. Duration is expressed as very brief if
less than 2 days, brief if 2 to 7 days, and long if more than 7 days.
Probable dates are expressed in months; November-May, for exam-
ple, means that flooding can occur during the period November
through May. Water standing for short periods after rainfall or
commonly covering swamps and marshes is not considered flooding.

Foot slope. The inclined surface at the base of a hill.

Frost action. Freezing and thawing of soil moisture. Frost action can
damage structures and plant roots.

Glacial outwash (geology). Gravel, sand, and silt, commonly stratified,
deposited by melt water as it flows from glacial ice.

Glacial till (geology). Unassorted, nonstratified glacial drift consisting
of clay, silt, sand, and boulders transported and deposited by glacial
ice.

Gravel. Rounded or angular fragments of rock up to 3 inches (2 millime-
ters to 7.5 centimeters) in diameter. An individual piece is a pebble.

Gypsum. Hydrous ealcium sulphate.

Horizon, soil. A layer of soil, approximately parallel to the surface, hav-
ing distinet characteristics produced by soil-forming processes. The
major horizons of mineral soil are as follows:

O horizon.—An organic layer, fresh and decaying plant residue, at
the surface of a mineral soil. »

A horizon.—The mineral horizon, formed or forming at or near the
surface, in which an accumulation of humified organic matter is
mixed with the mineral material. Also, a plowed surface horizon
most of which was originally part of a B horizon.

A2 horizon.—A mineral horizon, mainly a residual concentration of
sand and silt high in content of resistant minerals as a result of the
loss of silicate clay, iron, aluminum, or a combination of these.

B horizon.—The mineral horizon below an A horizon. The B horizon
is in part a layer of change from the overlying A to the underlying
C horizon. The B horizon also has distinctive characteristics caused
(1) by accumulation of clay, sesquioxides, humus, or a combination
of these; (2) by prismatic or blocky structure; (3) by redder or
browner colors than those in the A horizon; or (4) by a combination
of these. The combined A and B horizons are generally called the
solum, or true soil. If a soil lacks a B horizon, the A horizon alone is
the solum.

C horizon.—The mineral horizon or layer, excluding indurated
bedrock, that is little affected by soil-forming processes and does
not have the properties typical of the A or B horizon. The material
of a C horizon may be either like or unlike that from which the
solum is presumed to have formed. If the material is known to
differ from that in the solum, the Roman numeral II precedes the
letter C.

R layer.—Consolidated rock beneath the soil. The rock commeonly
underlies a C horizon, but can be directly below an A or a B
horizon.

Hydrologic soil groups. Refers to soils grouped according to their ru-
noff-producing characteristics. The chief consideration is the in-
herent capacity of soil bare of vegetation to permit infiltration. The
slope and the kind of plant cover are not considered, but are
separate factors in predicting runoff. Soils are assigned to four
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groups. In group A are soils having a high infiltration rate when
thoroughly wet and having a low runoff potential. They are mainly
deep, well drained, and sandy or gravelly. In group D, at the other
extreme, are soils having a very slow infiltration rate and thus a
high runoff potential. They have a claypan or clay layer at or near
the surface, have a permanent high water table, or are shallow over
nearly impervious bedrock or other material. A soil is assigned to
two hydrologic groups if part of the acreage is artificially drained
and part is undrained.

Increasers. Species in the climax vegetation that increase in amount as
the more desirable plants are reduced by close grazing. Increasers
commonly are the shorter plants and the less palatable to livestock.

Invaders. On range, plants that encroach into an area and grow after
the climax vegetation has been reduced by grazing. Generally, in-
vader plants are those that follow disturbance of the surface.

Lacustrine deposit (geology). Material deposited in lake water and ex-
posed when the water level is lowered or the elevation of the land
is raised.

Leaching. The removal of soluble material from soil or other material
by percolating water.

Liquid limit. The moisture content at which the soil passes from a
plastic to a liquid state.

Loam. Soil material that is 7 to 27 percent clay particles, 28 to 50 per-
cent silt particles, and less than 52 percent sand particles.

Low strength. Inadequate strength for supporting loads.

Medium textured soil. Very fine sandy loam, loam, silt loam, or silt.

Moderately coarse textured (moderately light textured) soil. Sandy
loam and fine sandy loam.

Moderately fine textured (moderately heavy textured) soil. Clay loam,
sandy clay loam, and silty clay loam.

Moraine (geology). An accumulation of earth, stones, and other debris
deposited by a glacier. Types are terminal, lateral, medial, and
ground.

Mottling, soil. Irregular spots of different colors that vary in number
and size. Mottling generally indicates poor aeration and impeded
drainage. Descriptive terms are as follows: abundance—few, com-
mon, and wmany; size—fine, medium, and coarse; and con-
trast—faint, distinct, and prominent. The size measurements are of
the diameter along the greatest dimension. Fine indicates less than
5 millimeters (about 02 inch); medium, from 5 to 15 millimeters
(about 0.2 to 0.6 inch); and coarse more than 15 millimeters (about
0.6 inch).

Munsell notation. A designation of color by degrees of the three single
variables—hue, value, and chroma. For example, a notation of 10YR
6/4 is a color of 10YR hue, value of 6, and chroma of 4.

Organic-matter content. Values in this report are based on upper 10
inches of soil—

Percent
Low Less than 2
Moderzte 2to4
High 4t08
Very high More than 8

Outwash, glacial. Stratified sand and gravel produced by glaciers and
carried, sorted, and deposited by water that originated mainly from
the melting of glacial ice. Glacial outwash is commonly in valleys on
landforms known as valley trains, outwash terraces, eskers, kame
terraces, kames, outwash fans, or deltas.

Parent material. The great variety of unconsolidated organic and
mineral material in which soil forms. Consolidated bedrock is not
yet parent material by this concept.

Pedon. The smallest volume that can be called “a soil.” A pedon is three
dimensional and large enough to permit study of all horizons. Its
area ranges from about 10 to 100 square feet (1 square meter to 10
square meters), depending on the variability of the soil.

Percs slowly. The slow movement of water through the soil adversely
affecting the specified use.

Permeability. The quality that enables the soil to transmit water or air,
measured as the number of inches per hour that water moves
through the soil. Terms describing permeability are very slow (less
than 0.06 inch), slow (0.06 to 0.20 inch), moderately slow (0.2 to 0.6

inch), moderate (06 to 2.0 inches), moderately rapid (2.0 to 6.0
inches), rapid (6.0 to 20 inches), and very rapid (more than 20
inches).

pH value. (See Reaction, soil). A numerical designation of acidity and al-
kalinity in soil.

Piping. Moving water forms subsurface tunnels or pipelike cavities in
the soil.

Plasticity index. The numeriecal difference between the liquid limit and
the plastic limit; the range of moisture content within which the soil
remains plastic.

Plastic limit. The moisture content at which a soil changes from a
semisolid to a plastic state.

Poor outlets. Surface or subsurface drainage outlets difficult or expen-
sive to install

Profile, soil. A vertical section of the soil extending through all its
horizons and into the parent material.

Range condition. The health or productivity of forage plants on a given
range, in terms of the potential productivity under normal climate
and the best practical management. Condition classes generally
recognized are—excellent, good, fair, and poor. The classification is
based on the percentage of original, or assumed climax vegetation
on a site, as compared to what has been observed to grow on it
when well managed.

Range site. An area of range where climate, soil, and relief are suffi-
ciently uniform to produce a distinet kind and amount of native
vegetation.

Reaction, soil. The degree of acidity or alkalinity of a soil, expressed in
pH values. A soil that tests to pH 7.0 is described as precisely
neutral in reaction because it is neither acid nor alkaline. The
degree of acidity or alkalinity is expressed as—

pH
Extremely acid Below 4.5
Very strongly acid 45 to 5.0
Strongly acid 5.1 to 5.5
Medium acid 5.6 to 6.0
Slightly acid 6.1 to 65
Neutral 6.6 to 7.3
Mildly alkaline T4t0 78
Moderately alkaline 79 to 84
Strongly alkaline 85 to 9.0
Very strongly alkaline. 9.1 and higher

Runoff. The precipitation discharged in stream channels from a
drainage area. The water that flows off the land surface without
sinking in is called surface runoff; that which enters the ground be-
fore reaching surface streams is called ground-water runoff or
seepage flow from ground water.

Sand. As a soil separate, individual rock or mineral fragments from 0.05
millimeter to 2.0 millimeters in diameter. Most sand grains consist
of quartz. As a soil textural class, a soil that is 85 percent or more
sand and not more than 10 percent clay.

Seepage. The rapid movement of water through the soil. Seepage adver-
sely affects the specified use.

Shale. Sedimentary rock formed by the hardening of a clay deposit.

Shrink-swell. The shrinking of soil when dry and the swelling when
wet. Shrinking and swelling can damage roads, dams, building foun-
dations, and other structures. It can also damage plant roots.

Silt. As a soil separate, individual mineral particles that range in diame-
ter from the upper limit of clay (0.002 millimeter) to the lower limit
of very fine sand (0.05 millimeter). As a soil textural class, soil that
is 80 percent or more silt and less than 12 percent clay.

Siltstone. Sedimentary rock made up of dominantly silt-sized particles.

Slope. The inclination of the land surface from the horizontal. Percent-
age of slope is the vertical distance divided by horizontal distance,
then multiplied by 100. Thus, a slope of 20 percent is a drop of 20
feet in 100 feet of horizontal distance.

Slow refill. The slow filling of ponds, resulting from restricted permea-
bility in the soil.

Small stones. Rock fragments 3 to 10 inches (7.5 to 25 centimeters) in
diameter. Small stones adversely affect the specified use.
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Soil. A natural, three-dimensional body at the earth’s surface that is
capable of supporting plants and has properties resulting from the
integrated effect of climate and living matter acting on earthy
parent material, as conditioned by relief over periods of time.

Soil separates. Mineral particles less than 2 millimeters in equivalent
diameter and ranging between specified size limits. The names and
sizes of separates recognized in the United States are as follows:
very coarse sand (2.0 millimeters to 1.0 millimeter); coarse sand (1.0
to 0.5 millimeter); medium sand (0.5 to 0.25 millimeter); fine sand
(0.25 to 0.10 millimeter); very fine sand (0.10 to 0.05 millimeter); silt
(0.05 to 0.002 millimeter); and clay (less than 0.002 millimeter).

Selum. The upper part of a soil profile, above the C horizon, in which
the processes of soil formation are active. The solum in mature soil
consists of the A and B horizons. Generally, the characteristics of
the material in these horizons are unlike those of the underlying
material. The living roots and other plant and animal life charac-
teristics of the soil are largely confined to the solum. -

Structure, soil. The arrangement of primary soil particles into com-
pound particles or aggregates that are separated from adjoining ag-
gregates. The principal forms of soil structure are—platy
(laminated), prismatic (vertical axis of aggregates longer than
horizontal), columnar (prisms with rounded tops), blocky (angular
or subangular), and granular. Structureless soils are either single
grained (each grain by itself, as in dune sand) or massive (the parti-
cles adhering without any regular cleavage, as in many hardpans).

Subsoil. Technically, the B horizon; roughly, the part of the solum below
plow depth.

Surface soil. The soil ordinarily moved in tillage, or its equivalent in un-
cultivated soil, ranging in depth from 4 to 10 inches (10 to 25 cen-
timeters). Frequently designated as the “plow layer,” or the “Ap
horizon.”

Taxadjuncts. Soils that cannot be classified in a series recognized in the
classification system. Such soils are named for a series they

strongly resemble and are designated as taxadjuncts to that series
because they differ in ways too small to be of consequence in in-
terpreting their use or management.

Texture, soil. The relative proportions of sand, silt, and clay particles in
a mass of soil. The basic textural classes, in order of increasing pro-
portion of fine particles, are sand, loamy sand, sandy loam, loam,
stlt, silt loam, sandy clay loam, clay loam, silty clay loam, sandy
clay, silty clay, and clay. The sand, loamy sand, and sandy loam
classes may be further divided by specifying “coarse,” “fine,” or
“very fine.”

Thin layer. Otherwise suitable soil material too thin for the specified
use.

Topsoil (engineering). Presumably a fertile soil or soil material, or one
that responds to fertilization, ordinarily rich in organic matter, used
to topdress roadbanks, lawns, and gardens.

Upland (geology). Land at a higher elevation, in general, than the alluvi-
al plain or stream terrace; land above the lowlands along streams.

Water table. The upper limit of the soil or underlying rock material that
is wholly saturated with water.

Water table, apparent. A thick zone of free water in the soil. An ap-
parent water table is indicated by the level at which water stands
in an uncased borehole after adequate time is allowed for adjust-
ment in the surrounding soil.

Water table, artesian. A water table under hydrostatic head,
generally beneath an impermeable layer. When this layer is
penetrated, the water level rises in an uncased borehole.

Water table, perched. A water table standing above an unsaturated
zone. In places an upper, or perched, water table is separated from
a lower one by a dry zone.

Well graded. Refers to a soil or soil material consisting of particles well
distributed over a wide range in size or diameter. Such a soil nor-
mally can be easily increased in density and bearing properties by
compaction. Contrasts with poorly graded soil.
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Figure 1.—A southwest-to-northeast cross section of Lyon County showing differences in elevation, thickness of the
glacial drift, and the kinds of underlying rock.
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Figure 2.—Pattern of soils and underlying material in the Ves-Canisteo map unit.
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Figure 4.—Pattern of soils and underlying material in the Arvilla-Barnes-Buse map unit.
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Figure 5.—Pattern of soils and underlying material in the Barnes-Flom-Buse map unit.
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Figure 6.—Profile of Barnes loam, 1 to 4 percent slopes. The dark
colored surface layer is about 11 inches thick; the subseil, about 13
inches thick. The underlying mateﬁ is light colored, calcareous glacial
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Figure 8.— An area of Canisteo clay loam, which has a grayish surface layer when dry. The darker areas are a Glencoe
soil.
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Figure 9.—Profile of Arvilla sandy loam, 0 to 2 percent slopes, in a Figure 10.—Profile of Buse loam, 18 to 25 percent slopes. The thin
gravel pit. About 19 inches of sandy loam is underlain by gravelly loamy surface layer is very dark gray.
coarse sand.
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Figure 11.—Lamoure and La Prairie soils, frequently flooded, along a stream channel. The recreational facilities are
on La Prairie soils that are only occasionally flooded.

Figure 12.—Gravel pit in an area of Arvilla soils. The gravel and the Figure 13.—Contour stripcropping on Forman-Buse complex, 6 to 12
surface soil have been stockpiled. percent slopes, eroded.
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LYON COUNTY, MINNESOTA

TABLE 3.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS

95

T T T
] ] 1
Map |} Soil name | Acres {Percent

symbol} i i

i i }

) : i
6 jAastad clay loam, 0 to 2 percent s5lopeS-—-——————— e H 15,400 | 3.4
33B iBarnes loam, 1 to 4 percent slopeS————-—c——cm e | 20,650 | 4.5
33B2 |Barnes loam, 3 to 6 percent slopes, eroded---eeemee oo ] 21,050 | 4.6
36 1Flom clay loam--—=cs——mcoe e cmc e e — e i 28,000 | 6.1
51 iLa Prairie loameee-emeccc oo i 6,100 | 1.3
70 iSvea loam, 1 to 3 percent SlOpeS——————mm e e i 3,900 0.9
86 iCanisteo clay lo@m-——cccm o e e | 52,800 | 11.5
1y 1Glencoe silty clay lo@mM-——————— o e i 14,250 | 3.1
127 {Sverdrup sandy loam, 0 to 2 percent slopeS=meececcmm o c e | 1,040 | 0.2
127B {Sverdrup sandy loam, 2 to 6 percent SlopeS====mecccmcmcmac e ccccecccccemmam—ea— o | 2,000 | 0.4
149B (Everly clay loam, 2 to 4 percent SlopeSeeeememmmmmccc oo | 12,600 | 2.7
149B2 |Everly cleay loam, 3 to 6 percent slopes, erodede—eeec oo | 3,130 § 0.7
149C2 (Everly clay loam, 6 to 12 percent slopes, erodede=wecmceecccmcmmmmccmc i cccccceee | 1,055 | 0.2
168B |Forman clay loam, 2 to 4 percent SloOpeS=—mmmemee e o oo oo i 24,000 ¢} 5.2
168B2 |Forman clay loam, 3 to 6 percent slopes, erodedeceeemmca oo ] 15,800 | 3.4
184 {Hamerly loam, 1 to 3 percent SlopeS—-c-ccwoccmccmcccccccc e cceccccccmccccca e | 2,350 | 0.5
210 1Fulda Silty Clay——=—= = e i 1,445 | 0.3
212 1Sinai silty clay, 1 to 3 percent SlOpeS-——mmmccmc e oo e oo | 1,715 ¢ 0.4
219 {Rolfe loamm==—=meeecececaaa B i e TP S | 280 | 0.1
236 {Vallers clay lo@mMe-————=— oo e i mmmcc e cccemmcmmememmee e i 6,700 !} 1.5
241 1Letri clay loam————m e e oo oo o e i 8,000 | 1.7
246 IMarysland Joame——-— = oo e e e mmmeeeem i 3,970 ¢} 0.9
276 10ldham silty clay loame———mem e e oo oo oo e e | 1,475 4 0.3
284B |Poinsett silty clay loam, 1 to 4 percent SlopeS=eeeeeeeemcmccm oo e 1 2,600 | 0.6
284B2 |Poinsett silty clay loam, 3 to 6 percent slopes, eroded-s=-emccecc oo ccmcccccaaaaao H 680 | 0.1
284C2 (Poinsett silty clay loam, 6 to 12 percent slopes, eroded---eeemmccocmcccaammaaaa o H 565 | 0.1
335 jUrness silt loamM=c—mem oo oo e ! 2,250 | 0.5
339 {Fordville loam, 0 to 2 percent SlOpPES=——ee=eommm oo oo cmcemem H 2,900 | 0.6
339B (Fordville loam, 2 to 6 percent SlOp@S=weeeeocmeccmecccmc e ! 1,730 § 0.4
341 {Arvilla sandy loam, 0 to 2 percent SlopeS—=me—ememmcc oo rcmcecmmeceem H 2,050 | 0.4
341B {Arvilla sandy loam, 2 to 6 percent SlopeS==eemm s m oo H 3,500 } 0.8
341C [Arvilla sandy loam, 6 to 12 percent SlOpESe—-eeeccecem oo o oo ccccmm e 1 1,350 | 0.3
34y iQuam silty clay loAMemeeeccmcccccc e cccmmmm e cac e —cc—cccccm e ———————— H 6,120 | 1.3
345 {Wilmonton clay loam, O to 2 percent SlOpeS=—e=mmmmm oo oo cmeem e i 4,600 | 1.0
347 iMalachy loamee—emccem e e e bl ! 800 } 0.2
402E |Sioux soils, 2 to 40 percent 810peS——=eem—mom oo e oo | 290 | 0.1
418 {Lamoure silty clay loame==——— oo o e e e ce e i 11,250 ¢ 2.5
421B |Ves loam, 1 to 4 percent slopeS=—e=—-—eeececcaeaa B et it i 29,750 | 6.5
421B2 (Ves loam, 3 to 6 percent slopes, eroded--eem e e oo oo oo e 1 22,779 | 5.0
423 iSeaforth loam, 1 to 3 percent SlOPEeS=mmemmm oo oo o e oo i 10,930 | 2.4
437E |Buse loam, 18 to 25 percent SlOpeS=—e—e—ecmmmcoc oo e i 2,650 | 0.6
43T7F }Buse loam, 25 to 40 percent SlopeS=me—mem oo o oo oo i 4,200 | 0.9
446 iNormania loam, 1 to 3 percent Sl0pPeS—m—mmmm oo ee | 8,900 | 1.9
450 JRauville silty clay 1o0@M-————— oo e i 3,500 } 0.8
494B |Darnen loam, 2 to 6 percent SlopeS~~eemeeceeeccccemcscccccoeo——en B s i 2,210 | 0.5
894D2 |Storden-Everly complex, 12 to 18 percent slopes, eroded—-—--———--- B e DL R i 385 | 0.1
902C2 {Barnes-Buse loams, 6 to 12 percent slopes, erodede~—eeeee oo oo e | 15,700 | 3.4
904B2 jArvilla-Barnes-Buse complex, 2 to 6 percent slopes, eroded--eeeccmcmccccccmmcaaaoo i 550 | 0.1
904C2 jArvilla-Buse-Barnes complex, 6 to 12 percent slopes, eroded--eeeecmeccccccmommuaooo | 1,650 | 0.4
913D2 {Buse-Barnes loams, 12 to 18 percent slopes, erodede-eeeececcmcccccccccmmmm | 3,150 | 0.7
915C2 {Forman-Buse complex, 6 to 12 percent slopes, eroded--—=-—moem oo mcmm e | 8,300 | 1.8
915D2 |Buse-Forman complex, 12 to 18 percent slopes, eroded-cecececccccccmmmm oo i 3,250 | 0.7
917D2 |Buse-Sioux complex, 12 to 18 percent slopes, eroded--eeceemcmcmmmmccmccccmemeeeeo ! 330 ¢ 0.1
917E |Buse-Sioux complex, 18 to 40 percent SlopeS—eeececemmmccmaccccmccmmccmcmccce e i 390 | 0.1
953C |Arvilla-Storden-Ves complex, 6 to 15 percent SlopeSe=e—mmecmeccommecmcmmcmmaaa e i 365 | 0.1
954C2- {Storden-Ves loams, 5 to 12 percent slopes, erodede=—emeeemcemmcmcmcmmmm H 7,000 | 1.5
954D2 |Storden-Ves loams, 12 to 18 percent slopes, erodede=-mmmmeemmao e cccccccce e i 425 ¢ 0.1
986 {Lamoure and La Prairie soils, frequently flooded==emeco o com oo oo ceccee i 13,850 | 3.0
1016 JUdorthentS———cc e mm et m o m o e | 500 | 0.1
1029 |Pits, Bravel-——e— oo e ccmccm e e ! 790 | 0.2
1032 (Aquents and Udorthent S—m e e oo oo oo oo oo e e i 365 | 0.1
1053 [Aquolls and Aquents, ponded—-——— e o mccmce e | 6,650 | 1.5
1809 |Bearden COMPleX—mmmm e oo o e e e e e ! 4,600 | 1.0
1810 [Colvin compleX=me=emmmemec o e e e ettt e ———————————— i 11,100 } 2.4
1814  10ldham Silty Clay-=mmmm e oo o e e 1 840 | 0.2

i Water—cec oo m e e e i 4,736 1.0

1 ] 1

1 = ——————— | =

! TOBALm o m o oo o e e e e e e e ! 458,240 } 100.0

[] []

] ]




SOIL SURVEY
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TABLE 4.--YIELDS PER ACRE OF CROPS AND PASTURE

Absence of a yield figure indicates the

Only arable soils are listed]

[All yields were estimated for a high level of management in 1976.
crop is seldom grown or is not suited.

Bromegrass-
alfalfa
AUM®*

]
i
{Grass-legume hay
[]
1
n

Oats

Soybeans

Corn

Soil name and
map ‘symbol

6.3

32 80

85

fmmmmm——em——————————————

Aastad

5.7

75

27

75

33Bmmmm e e m e

Barnes

23 70 3.8 5.7

65

33B2-mmmmmmmmmmmemmmccmnen

Barnes

30 80 4.0 6.0

80

36-mmmmmmmmmmm o mmmemmmeee

Flom

6.0

30 80

75

5lememmmmcccmccmccce—————

La Prairie

28 80 4.0 6.0

80

.

Svea

4.0 0

75

33

90

86mmmmmmmmmmmmmmm e

34 75 3.5 5.2

85

Canisteo
LR LD T T T,

18 50 2.7 4.0

40

Glencoe
127 =—mmcemcmccccccc e

15 40 2.5 3.7

35

Sverdrup
127Bemmmccc e

6.6

32 80

90

Sverdrup
T49Bemccr e e

6.0

75

28

80

Everly
149B2-—cmcmmmmm e

y

60

24

70

Everly
149C2--mcccmmmmmrmc e

6.0

30 80

80

Everly
168B-=mmmmemm e

27 75 3.8 5.7

70

Forman
168B2-=mcmmeccccmam e

25 75 3.8 5.7

70

Forman
18cmcmc e e

30 75 4.0

80

Hamerly
210memmmcm e e

28 80 3.8 5.7

80

Fulda
A P e e e

Sinai

33 70 3.0 4.5

85

219mmmmmmmommmmm—mmc———aa

5.7

30 75 3.8

80

Rolfe
e et

6.0

35 80

95

Vallers
L R e T

y

70

25

65

Letri
2B6mmmmmmmmmmmmmmm—mmmmmee

Marysland

See footnote at end of table.
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LYON COUNTY, MINNESOTA

TABLE 4.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued

Bromegrass-
alfalfa

1
1
i
iGrass-legume hay
]
1

Oats

b - —

Soybeans

Corn

Soil name and
map symbol

e N (=] o wn N wn (=} w =r (=] N ~ N o Laal o (el o ~ o [\a} n
. . . . .
= Il O [Vl = [Tal = [\a} o o™ o [Ta] O un Yol o] el (o] N o) Aol = =
o]
<
w (] e < w o o o [3ad [Fal w w0 u uy o o = = w o o <
. « . . . . . . . . . .
= o™ = o o o o [4V) N - — [2a] = ™! ™ - T ar - = = [4V] ™
(o]
(3
(=] o [Te (=2 o wn (= [T wn un n o wn wn (=4 uwn wn i o o wn o
- ~ «© ™~ L el [ el 0 ar o o o~ (=} [Ta] b~ (=4 B~ o~ ] 0 © = O
'
m
[=] <0 [Te) [=] o [\ o [ wn -— o n = [=] N (=)} o ] = [ t (<))
- ™ (4] [\ o~ o [4¥] — - - — o™ 12} [4V) o™ [sa} N [2a] ] o ™ ] —
1 t
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u (= o wy o o wn e} o (=] (=) wn (=] (=] wn w (=] 1 o o (=] w
- ~ - <] B~ w B~ O w0 [sa] 12 N @ o O [} o« [and (=] 1 o =) w wn
'
(aa]
.
[} 1 ] ] 1] 1 ] 1 1 ] ] 1 i ] ] ] ] 1 ] t ] ]
) ] [} [} t 1 ] ] t ] ] ] t ] ) ] ] 1 1 ] ] [}
[} t ] ] [} 1 1 ] ] [4 t t 1 [} ] ] [} 1 ! [] 1 [}
[} [} ] 1 [ ] 1 ] 1 [} ) t t ] [} t ] 1 1 I [} ] ]
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] 1 ] ] t 1 ] ] [} i ] i 1 ] ] ] ] 1 1 ] ] ]
1 t ] | 1 ] ] ] ] 1 i I t [} ] 1 [} 1 ] t ] ]
] 1 ] ) ] 1 ] [} 1 i t t t [} ] i 1 1 ] 1 ] ]
t ] ] | 1 ] ] [} ] t 1 t 1 ) ] ] ] 1 ] t [} ]
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1 ] ] ] ] ] ] [} ] 1 1 [} t [} ] t [} 1 ] ] [ ]
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1 ] ] t ] ' [} ] [} ] ' ) 1 [} ) 1 [} ] ' 1 [ o
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] 1 1 L ] [ ] [ [} [} ] [} [l 1 [} ' 1 [~ ] [ 1 [ o
' [ 1+ 1 ] [ ] "~ | © [ [ ' [ 1> "o ] I [ ] [ s 1 [~ [ ]
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See footnote at end of table.



98 SOIL SURVEY

TABLE 4.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued

i i ; H ]
Soil name and ! 1 ! | ! Bromegrass-

map symbol H Corn 1 Soybeans H Oats iGrass-legume hay| alfalfa
] ] 1 ] 1
1 [ 1 [] i

i Bu i Bu ! Bu ! Ton ! AUM*

1 [] 1 1 ¥
1 ] 1 ] 1

JOUB2mmmmc e ccc—ccmc——— ! 40 ! 19 ' 50 ] 2.7 ] 4.0
Arvilla-Barnes-Buse ! i i ! !
] ] t [] 1
t ] ] ] 1

GOUC2mmmmmmm e e ' 35 | 15 i 45 ! 2.2 ' 3.3
Arvilla-Buse-Barnes | i ! | i
] ] 1] ) ]
1 I ] i 1

913D2m e e ] 45 ! - ' 50 ' 2.5 i 3.7
Buse-Barnes 1 ' ! ! i
: i ] ' ]

§15C2mmemnenmmc——————m——— ! 65 ! 22 ! 60 i 3.0 i 4.5
Forman-Buse | | i i i
] 1 ! ! '

915D2-—cwwnmmcsamema e ————e ! 55 ! - ] 50 i 2.5 ] 3.7
Buse-Forman ! i 1 i ]
1 [] ] ] ]
1 ] ] ] ]

917D2mmmmme e e —m e ' 25 ! -— 1 30 ' 1.4 i 2.0
Buse-Sioux | ] i i i
1 ] ] 1] 1
1 1 ] t 1

953Cmmmmmpemmm e e e e ' 30 ] 15 ! 40 ' 2.2 i 3.3
Arvilla-3torden ] i i i !
] ] [] ] []
1 1 ] b ]

LT o R S S ! 65 ! 23 | 60 ' 3.4 ' 5.0
Storden-Ves | | ! i ]
] ] 1 [] ]
1 ] 1 I [

LT o ' 45 ! — ' 45 ' 2.6 : 3.9
Storden-Ves i H ] i :
[] 1 ) 1 ¥
1 1 [ 1 1

1809mmmmomm e cc————————— ! 75 ! 30 ' 75 ! 4.0 i 6.0
Bearden 1 ! i ] i
) ' ' ] |

1810mmmmmcccc e e e | 85 ! 32 ! 75 i 4.0 ! 6.0
Colvin ' i ' ' |
' i ' i ]

181l mem e eaae ! 75 ! 30 i 70 ' 3.5 i 5.2
Oldham ' i i ! !
[] ] ] ] []
1 ] 3 1 ]

* Animal-unit-month: The amount of forage or feed required to feed one animal unit (one cow, one horse, one
mule, five sheep, or five goats) for a period of 30 days.



LYON COUNTY, MINNESOTA

TABLE 5.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES

[Soils not listed do not support rangeland vegetation suited to grazing]l

T H Total production | i
S0il name and i Range site name : i i Characteristic vegetation i Compo-
map symbol i iKind of year | Dry | tsition
i i iweight | !
! i iLb/acre! i Pet
[] 1 ] 1 1
] ] i 1 1
33B, 33B2eccccoeme- S B U — {Favorable | 4,300 }Big bluestem----c-ee—ooccacoo- i 40
Barnes H {Normal { 3,800 jWestern wheatgrass~—eece—ocaaac i 5
H iUnfavorable | 3,200 !Needleandthread-ceceececemacaao 110
H 1 1 iIndiangrasse—eeeccmmccaaacaao 10
i i i iSwitchgrass--—~eeccccccccmaaaao i 10
H i H iLittle bluesteme-ececmaceacaaoo i 5
i i H 1Side-oats grama=—-eceeeececcaaaoo 15
i i 1 iPorcupinegrass—-—-ceceenceaaao i 5
1 i i EBlue grama--==mececcmmccmnaaaa i 5
] i ] ]
[ ] 1 1 1
36— {Subirrigated—---cecccmcccmaauao {Favorable i 6,400 {Big bluestemMe~eecececcomuanoae i 40
Flom 1 i Normal } 5,800 {Indiangrass—e——eceemmceccaaaaoo i 20
H iUnfavorable | 5,200 |Switchgrass————-seeccmoccccoao 110
! i H {Prairie cordgrass=——=-ececaea-- 1 5
i i i {Western wheatgrasse~ce-eceacaa- 15
H | H 1Tall dropseedeme-ccccmcmccnaan i 5
E E E 1Sedge=m——cmmmcm e i 5
1 1 [ 1 ]
) e {Overflow-———ecrcrccnecccceacaa- {Favorable ! 5,500 |Big bluestem———eecccmcmcacaaao i 45
La Prairie ! iNormal ! 5,000 {Indiangrass—--wcmecocmcmcanaaaa 110
i iUnfavorable | 4,500 |Switchgrass~——eeceeeeeoao—_ 1 10
1 H H {Green needlegrassSeee—cecemce-- t 10
H i i iPorcupinegrass—eee-ccmccccccaax 5
i i i iSedgemmmmmm oo b5
1 i H 1 1
127, 127B-cccemne—e 1Sandyeeeccm e {Favorable ! 3,600 [Big bluesteme——cocememno oo i 20
Sverdrup i {Normal 1 3,200 {Little bluestem——-eeeacacaaaoo i 15
i iUnfavorable | 2,800 {Prairie sandreed-—--ee—mececeaaaoo i 10
i 1 i iNeedleandthread-e--weamcceeaao i 10
i 1 H iIndiangrass-eceecemmeacccccaaax i 5
i | i iSwitchgrass-—=——ccccccccmeaeoa. HEY
! H i }Canada wildrye—-—-ceccmaccaaoo 15
i H H iPorcupinegrass—--eceoeacacccaaa 15
! H | iWestern wheatgrasseeeceaeeaaoo- 15
| ! ! 1Side-ocats grama=-—-e-eececccceaa= i 5
E E ! EBlue [-4 -1 - TS S E 5
] ] [ 1 1
168B, 168B2-——--mm= 1Silty—mmmmemmc e {Favorable i 4,300 {Big bluestemMe~—eecececaccmcaana i 40
Forman H iNormal i 3,800 {Western wheatgrass-——--wceoec—oo i 5
i iUnfavorable | 3,200 |Needleandthread--=eeecacaaaoac 110
! H ! lIndiangrass—e--—meecccmccmcaaao i 10
i ! | 1Switchgrasseweweccccccmacncana i 10
! | i iLittle bluestemececccmccmmacaa Y
i i i 1Side-o0ats grama--—--ececcmecaooao LY
i i H iPorcupinegrass—---——-cceecaaaao P5
1 E E {Blue grama---e-emcecccmccanaa-n i 5
i i i
1 I i [l 1
212---cccccmmcmmaaa 1Clayey-=mececccm e e {Favorable } 4,320 |NeedlegrasSSme——eeccmmccccacane 1 25
Sinai 1 iNormal i 3,600 iWestern wheatgrasse——eeecccwcaa= i 5
| iUnfavorable | 2,520 {Little bluestem-——wc—ocaoaaao—_ 115
i i | 1Big bluestem-=—s-cemccccccaaaaa i 30
1 | ! {Side-ocats grama-eeeceeemcanc—nas 1 10
] | i 1Blue grama-----—c-ccmecaccaaaa= 15
i i i iSedge=—mmmooom oo i5
1 1 1 1 1
] iSubirrigatedececeecaacccccaaaa {Favorable ! 6,400 {Big bluestemeeeeecemmcaacaa—o {40
Vallers i {Normal ! 5,800 jIndiangrass-~ec—cccccccccaaaaaa i 15
! tUnfavorable | 5,200 {Switchgrasse-—eecmccccmccccaaa- i 10
i i i iPrairie cordgrass—-—cece-eaaa- i 10
H i i iWestern wheatgrass-——e-ecececcceu- I 5
i E 3 {Kentucky bluegrass-=—eececeau-x i 5
] 1 i)
] ] ] ] ]
oy R iWetland=eceemccmmmccccacccaeee {Favorable i 7,000 [Prairie cordgrass—--—-—--c—cee-- 1 85
01ldham H {Normal | 6,500 |Sedge-eemmcmmmc oo 110
E 6,000
]

iUnfavorable
i
]
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TABLE 5.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued

H 1___Total production | T
Soil name and | Range site name i | ! Characteristic vegetation { Compo-
map symbol } 1Kind of year | Dry | isition
} \ iweight | !
H i TLb/acre] T Pet
] 1 i ) ]
1 ] 1] ] 1
284B, 284B2, 2BU4C2-}Silty-=—-wcc-ccccccnean——x ~----!Favorable ! 4,300 iLittle bluesteme--—cceeem—aa= < 25
Poinsett 1 iNormal ! 3,800 {Big bluestem-c—cecmmcmccacaa—x ! 30
i {Unfavorable | 3,200 {Western wheatgrass—---------- -1 5
] i i {Indiangrass——-—seoemmmmceom——- 110
i ! H INeedleandthread=e—-me—coca—aaaa ' 10
i ! | !Side-0ats gramam-——-=m=--a—e-- HE
i i 1 {Blue grama----- e ! 5
i i 1 {Sedgemmmmmmmmemmmm e menee o {5
| i | i !
335-cmc e ~-{Wetland - ——————————— {Favorable } 7,500 |Prairie cordgrass-----—---=-=== i 25
Urness i {Normal ! 7,000 |Northern reedgrass---——==m=--- 120
1 !Unfavorable | 6,500 !Reed canarygrasS—e—m—-———w—-——- 120
i i } 1Sedge-————cecmmmccmmmem e ! 20
] ! i ISwitchgrass------esommoooooooo ' 5
] 1 i i
1 ] ] ] I
339 m e m e 1Silty~ ———— —————————e—- {Favorable ! 4,080 {Big bluestem--—--—=—e-c————c—wmeax i 35
Fordville | |Normal ! 3,400 }Western wheatgrass—-=---—-==-- !5
' !Unfavorable | 2,380 |Green needlegrass—---—--==-==- i 15
| | : iLittle bluestemMe=mere—cce—eaaa ! 10
i | ! INeedleandthread-meeeweecccaaen 110
i ! ! |Side-ocats grama-~ce-ccceceaae- 15
i ! ! 1Blue grama--—--cemmcccccmmacen- I 5
i ] ! iSedge----—=----- D 15
! ' ! ! !
339Bumccc e “iSilty~—--sccnccccr v cccc e {Favorable ! 3,840 jLittle bluesteme=cacc—cccccue- i 5
Fordville | |Normal ! 3,200 {Western wheatgrasse--—--w----- ! 5
i iUnfavorable | 2,240 |Big bluestem—==-—-cccmme—c—aea- I 20
i ] ] {Green needlegrasS——--——ecm——== I 15
i | | INeedleandthread—=-eeveccaam——- {10
i i ! 1Side-0ats grama--—-e~e-ceeea-- HI
i i ' |Blue grama~—----eecmeccceeac—-- ! 5
i i ' {Sedge-=wmmmmmeem e mm———oaem i 5
| ! ! i !
341, 341B, 341C----{Shallow to Gravel---—----c-~-- {Favorable ! 2,800 !Needleandthread--=esm—eceae—u- ! 25
Arvilla | {Normal ! 2,400 iWestern wheatgrass---—---——e-- i 5
i iUnfavorable | 1,440 {Blue grama=~--—-==-cceceeea—-- {10
i ! i iLittle bluestem——m——ccecmecaun 115
i i ! {Green needlegrass~—=-me—ce——== I
i : i iKentucky bluegrassS———ce=-c—ccw- E 5
¥ 1 (]
1 ] 1 ] 1
KL e ettt iWetland-==~~ B ittt {Favorable { 7,500 {Prairie cordgrass—e-——-—-cce--- i 25
Quam ! |Normal { 7,000 jNorthern reedgrass———-ee——ce-- {20
! {Unfavorable | 6,500 {Reed canarygrass-——---e--cecw~- i 20
} } | | Sedge - - ——————————— 120
i E i iSwitchgrass ------------------- S
1 i i
1 ] ] ] i
JO2E-mmmmmmm—— e iVery ShalloWerer—cecacaccaaa—x -~ |{Favorable | 2,400 }Blue grama——------ cemmme————e- i 25
Sioux ! {Normal | 2,000 }Needleandthread---<e---—-mm--= 1 30
] !Unfavorable | 1,200 !Side-oats grama-—---c-ec-c-—a--- 115
i ' 1 |Sedge—mmmcmmom e i 15
= ! : : !
§18memcmmm e e iSubirrigatede-~cececccmcrcacaae {Favorable i 6,050 {Big bluestem- - -———— i 60
Lamoure i iNormal ! 5,500 |Switchgrass—------ e ———ae ! 10
] lUnfavorable | 4,400 }Sedge-----==-- - - -1 10
i L ! lIndiangrass—--=~-—mccmmcocan-- I
i 1 ! !Kentucky bluegrasse--—--e-——== 1 5
1 ¥ ] 1 ]
] 1 1 ] 1
437E, U437F--ceeeeem iThin Upland--e=ceccccccccnceaun {Favorable ! 3,200 jLittle bluestem--—ceccccccanaa- i 20
Buse i {Normal ! 2,800 }Side-oats grama--—-=--e—e=----- ! 15
H {Unfavorable | 2,300 {Needleandthread -———— 1 15
i ! ! IBig bluestem——ee-m—cccmmccaaa-- i 10
1 i i 1Indiangrasse————==ccc—ceemmea= {10
i | ! {Blue grama----—-—-ee—ccmecommaaa- ' 10
: ] | {Prairie dropseed———~—c—c—ccme-- t 5
E } } iGreen needlegrass~-—e—-——ceem-=- E 5
] 1 i
1 ] 1 ] i
450 - iWetland-- R Lt - |Favorable ! 7,200 |Prairie cordgrasse—-me-ece———-- ! 85
Rauville | {Normal ! 6,600 }Sedge~ec—meeca—aea= cmmmmee——— {10
i EUnfavorable ! 5,280
|
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TABLE 5.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued

Total production
]

T T H i
] 1 ] {
Soil name and H Range site name i i i Characteristic vegetation | Compo-
map symbol i {Kind of year | Dry | isition
i i iweight | !
1 ! 1Lb/acre] 1 Pet
i | i ! i
4OYBmmmm e jover flow-—==—cecmccmcccamaaao |Favorable i 5,500 }Big bluesteme-cceecemcaccenaaax i 20
Darnen H {Normal } 5,000 iLittle bluestem—-eccmccmcccaaa i 10
| iUnfavorable | 4,500 |Indiangrass-~eeececccmcccccaaa- 110
i H i iWestern wheatgrass-—-——-eccecaaa- i 10
! i { {Needleandthread-—--=——c-aaaa-- i 10
H | H {Blue grama---—---eccceeccccaaaa 110
i ! i 1Side-oats grama-——--——=—«——----- i 10
| H i {Switchgrass-———c-—cccccccneacaa- i 5
i H E iTall dropseed--—————ccmccmaua- i 5
1 i ] i
1 ] ] ] [
902C2%: ] ; ; ; |
Barnes—----c-oceaca 1Silty—cmmmm e {Favorable i 3,800 |Big bluestemMecemcecccccmcaaaax i 30
i {Normal ! 3,300 |Western wheatgrass------———--- 15
H iUnfavorable | 2,800 |Needleandthread--—--cec—ececccaaaao 110
! | H 1Indiangrass-e=-mecemcmccccaeaa- 110
H 1 i iSwitchgrass——————cccmmmmcmaoo i 10
! | | iLittle bluestemr—————cecaaaaa-o 110
1 1 i iSide-ocats grama---—-—-cececeecaua-- i 10
i | | {Porcupinegrass---e-cweccccaaaa- 15
H i | {Blue grama--——-—w-ececmccccccaaca i 5
i | i i i
BusS@-e-mcmcccncccna iThin Upland—--cccmccmcacncaooo {Favorable ! 3,500 {Little bluestemMe—emccecccccaaa i 20
i iNormal ! 3,000 {Side-o0ats grama-=-=-———eeecececaaa-- 115
{ iUnfavorable | 2,500 |{Needleandthread---emeecccccace- i 15
1 | H {Big bluestemMeeemecmcccccccaaaa 110
i H | iIndiangrass-—-—-—-ec-ceccccccuc-aa {10
H H H {Blue grama-=~--—eececccccccccceu. i 10
i H | {Prairie dropseed---—ceccaeea-o LY
E | s EGreen needlegrass---—-———c---- i 5
i [
| 1 ] ] ]
Q04B2%*; i } i | i
Arvillae-ececccaaax iShallow to Gravelemee—cccee-aa {Favorable { 2,800 {Needleandthread--——-—-ee-ceaeaaa- i 25
| iNormal { 2,400 [Western wheatgrass—------—----- i 5
i iUnfavorable | 1,440 |Blue grama--—-—-—=—eme—eeccam—o—o i 10
i ! H iLittle bluesteMe~memeccccaaaao i 15
i i | iGreen needlegrass-—=———eecececwa- i 5
E H E iKentucky bluegrasse—-—-=—ceecwcea HEY
i i i
] 1 I 1 1
Barnes—e—oeeceaa—-- 1Silty——c-mmmcrcccrca e ccccane {Favorable i 4,300 {Big bluesteme-eececcmccccecaaax i 40
| tNormal i 3,800 |Western wheatgrass—-—-e-ceceeee-- i 5
} iUnfavorable | 3,200 |Needleandthread----eeececceccac-a 110
i . i {IndiangrassSe-e-eeccmcccceccaa- i 10
i i 1 iSwitchgrass———ceccecccomcccaaa-o i 10
i 1 | iLittle bluestem——ccccccccmcaa- i 5
1 i H iSide-oats grama---ecececececaaa- i 5
i i 1 |Porcupinegrasse—=eeecemccccacaax i 5
i | i {Blue grama=-—--eeceececeeeeeceeeax i 5
i i | i i
Buse-=vccmcrcncnsa- {Thin Upland---ceccccccccmaaaa- {Favorable { 3,800 {Little bluesteme-e-——=--- —————— 1 20
i iNormal ! 3,200 |Side-oats grama-----ee-ec—ceac i 15
| {Unfavorable | 2,800 {Needleandthread-----——--———---- i 15
i i i iBig bluestemMe—wecccccccccccao—. i 10
i 1 | {Indiangrass-—=-cececcocancaana 110
} | H {Blue grama--—-—-ec--ceccmmcccccaaa 10
i i \ {Prairie dropseed-----mceimceaa- 15
E i E EGreen needlegrass--—-——-—coceea-o )
[] ]
I ] ] ] ]
9ouca#*; i | i i i
Arvillaee—eeceeaaaao iShallow to Gravel-eeeccccaaaaaa {Favorable i 2,800 {Needleandthreadeee-ce~cacvccaca- 1 25
| iNormal | 2,400 {Western wheatgrass---—-mecececaa-- 15
i {Unfavorable | 1,440 {Blue grama----ececececcccaaaao i 10
| i i iLittle bluestem--—-——ceccccaaaa- i 15
{ H ! iGreen needlegrass---——-———cc---- Y
| H i iKentucky bluegrasse=e—eeeece-- i 5
i i ] ]
1 1 ]

See footnote at end of table.
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TABLE 5.~--RANGELAND PRODUCTIVITY AND

CHARACTERISTIC PLANT COMMUNITIES--Conti

nued

H H Total production | 1
Soil name and H Range site name t i i Characteristic vegetation { Compo-
map symbol | iKind of year | Dry | tsition
: i iweight | i
1 f Lb/acre| i Pect
| i | i )
904C2%: ) ] i i i
BuS@-———mmmmmeeeee iThin Upland~-=--cecccccccanaaax {Favorable i 3,500 i{Little bluesteM-——e—ecocewn—ca-- i 20
H {Normal ! 3,000 jSide-oats grama-------—-—-—---- i 15
H iUnfavorable | 2,500 }Needleandthread-=-ec--ecaeeaaao i 15
H t H iBig bluesteme---ccccccncaccana- i 10
H H 1 {Indiangrass~=————-cecceaceo i 10
' | i {Blue grama-——~=—————-——ccoceex i 10
! H H {Prairie dropseed-=——woceceua—o Y
H i | iGreen needlegrass~-----=c—we-o i 5
i 3 1 i []
] ] ] ] t
Barnes-eececacasoa- 1Siltyeccmcmccnmcr e {Favorable ! 3,800 |Big bluesteme—wemmemmccccacaaa ' 30
! iNormal ! 3,300 {Western wheatgrass------------ i 5
H {Unfavorable | 2,800 {Needleandthread--------—-we--- i 10
! H H iIndiangrass-ee-ececccccccccccaa= i 10
H H ' iSwitchgrass——ececmccmcccccaceaa {10
i i ! iLittle bluestem-——---ccoccocea i 5
' ! H iSide-ocats grama-————-————————= i 5
| H i |PorcupinegrassSeweweececceaneaa- i 5
H H H iBlue gramae—-e-ecececeeeeacaaaa- 1 5
i ] i i i
913D2%: 1 ! } } i
BUSEeeeeccemem———— !Thin Upland ---={Favorable i 3,500 i(Little bluesteme~cecmcrcccnaax i 20
H {Normal { 3,000 |Side-oats grama-—------—-————-——- i 15
H iUnfavorable | 2,500 {Needleandthreade—we-w—eecocea—aaaoc i 15
! } ! 1Big bluestemMe——eeecceaaaaa 110
H H H lIndiangrasS-=weec—eceeeccamaaa—a i 10
H H | |Blue grama-=-e-ee-eeeoeacaaaoa- i 10
H } H {Prairie dropseed===-eceececaaaa= i 5
} H H iGreen needlegrass--=---—=—c—ece-- i 5
i i i 1 i
] i + 1 ]
Barnes-——-—————ee-w- 18iltymmmem e c e e {Favorable i 3,600 }Big bluestem-—--—ccceccaancaan i 20
H {Normal ! 3,200 |Western wheatgrass-—-ee-ce-c—-a-- i1 5
! iUnfavorable | 2,800 {Needleandthread-—--—-—--c-cew-o- 115
H H H lIndiangrassSe-----ceccecccccmcaa- i 10
i ! } {Switchgrass—----- 110
! } } iLittle bluestem-- i 5
H H i iSide-oats grama--—--——-—-cceeee-- 10
H H i {Porcupinegrass-e-ewccaaeaaaaa- i 5
| H 1 {Blue grama-===—eceecmaccccacoo- i 5
} i i : ]
915C2%: ! } i i !
Forman-———e—ceeeax L 1 |Favorable ! 3,800 {Big bluestemMeewoceccmccccea———- 1 20
H {Normal ! 3,300 jWestern wheatgrass------—-—---- i 5
! tUnfavorable | 2,800 |Needleandthread-~----ecomccaa- i 15
H ! H iIndiangrass=ee-eceeee—ecaaaaaa- {10
! ! ! 1Switchgrass—ee-ccccmmcccccaoo. i 10
! H | iLittle bluesteme——-———---ou-m V5
H H i iSide-oats grama-—-——-eemea—aa—o i 5
! ! } {Porcupinegrass————-—=—---o-——- i 5
) H ! iBlue grama==-—-ee—ecececreamemaaax i 5
i } } 1 |
Y {Thin Upland--- -—- iFavorable ! 3,500 jLittle bluestem-----c-cecewa-- i 20
H tNormal i 3,000 }Side-oats grama--——--—c—cecc——wa- i 15
! iUnfavorable | 2,500 {Needleandthread--—--—=e—eeee—— 115
H H H IBig bluestemMe-—=-c—ccccccccaaa-- i 10
H i ! iIndiangrass—=ee-—eeemmecoaccao- i 10
H H H iBlue grama=—--e-e-eceeeeacaaaca- {10
H H H |Prairie dropseede--ececcccacaa- L
H H H iGreen needlegrass—--——cc-c——w--- i 5
i 1 1 i 1
] 3 1 ] 1
915D2%: ! ? | | ’
Buse-—————=ecweua- 1Thin Upland-—cecccccmcccccceee {Favorable ! 3,500 jLittle bluestem——ccc——cccnnaa- i 20
H iNormal i 3,000 |Side-oats grama--—---——=e-ce—c--- i 15
H iUnfavorable | 2,500 |{Needleandthread-----—-ccocceoa=- 1 15
: 1 ! 1Big bluestem———=-—eeeoeaeeo i 10
H i ! {Indiangrass———————=cecmemm—— i 10
) H H iBlue grama-—---eeecmeccocaaaaaoe i 10
H H H {Prairie dropseed==—memeceaaaaa i 5
! : i} iGreen needlegrass—--—-=w=o---- i 5
i ! i

See footnote at end of table.

iGreen needlegrass
1
1
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TABLE 5.-~RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued

{Unfavorable
)
]

i |___Total production | i
Soil name and 1 Range site name i i i Characteristic vegetation i Compo-
map symbol i iKind of year | Dry | isition
i i iweight | |
i 5 iLb/acre] 1 Pct
i i i i
i 1 ] ] ]
915D2%: H i i i i
Forman--—-—eece-e--- 18ilty—mmm el |Favorable ! 3,600 |Big bluestem—~cecocmaaomaaaooo i 20
i {Normal ! 3,200 |Western wheatgrass--—-—-—-e-e—e—ee-- 15
i tUnfavorable | 2,800 |Needleandthread—-=~—o——ecoaeeoo i 15
i i | 1Switchgrass—=-mmeemccmcaccanaa i 10
! i 1 1Indiangrass——--——s-ceccccmawaao {10
H i | iLittle bluesteme———cccccanaa o i 5
! | t {Side-o0ats gramam~ecececcmuoaaa i 5
H i 1 iPorcupinegrass-—==-cececaacaa. Y
i i i {Blue grama=-----—cemeemcacaan- 1 5
] i i 1 1
917D2%: i i 5 5 !
Buse---==cmeaaaaa- 1Thin Upland-eeeecacaccccaaaaoo {Favorable i 3,500 {Little bluestem—-ewc—ecccacaao i 20
i |Normal { 3,000 |Side-0ats grama-~—eccee—caaaaoo i 15
i iUnfavorable | 2,500 {Needleandthread=-=e-wce———————c i 15
i ! | {Big bluestemeececccmmmcuooooo {10
1 ! 1 {Indiangrass=--cem-eececcmoaaax i 10
H | | 1Blue grama——eeeeeeccccccmaaaaa i 10
! i 1 {Prairie dropseed----c--ccccea-- 1 5
i ! ! IGreen needlegrass—---—----o--- i 5
i ] ] 1 1
1 1 ] 1 i
Sioux---—ccccmmaaaa iVery Shallow-=-eeecccccacanac- {Favorable | 2,400 |Blue grama--—-—eaccocmmaeameaon i 25
| iNormal ! 2,000 |Needleandthread---ceecomacanax 1 30
i iUnfavorable | 1,200 !Side-ocats grama—-——-————e—ooo—-o i 15
} ! i 1Sedge-mecmmm e i 15
i i | i '
917E*: ] | i i !
Buse----cemacaaaao 1Thin Uplandeeeeccccccccaacaaaao {Favorable ! 3,200 jLittle bluesteMe—eeccccmccacano i 20
1 iNormal i 2,800 |Side-oats grama———-—eeweeaco-o i 15
1 iUnfavorable | 2,300 |Needleandthread———---—ecocaooo 115
i | 1 1Big bluestem——ecoccmaaacaaaoo i 10
i H ! {Indiangrasseeeeeecceeacccecaaa- 1 10
i H b iBlue grama---—-=-—eeececceccaaaaa i 10
| ' i {Prairie dropseede-ceccmaccucaa 15
E ! ! iGreen needlegrass—=-——ce-c-eee-o i 5
1 ] ] ]
1 ] ] I ]
Sioux===ceeccmmmnea iVery Shallow--—--eeecccmccaaaa. |Favorable ! 2,400 |Blue grama—-—-eeeccccmcccaaaaao i 25
1 i Normal ! 2,000 [Needleandthread---eemecaoa——— i 30
| iUnfavorable | 1,200 !Side-oats grama—-—-—-———ccoco—wx I 15
i i i 1Sedgemmmmmmmm e i 15
o0 | | L |
. I 1 1 1 t
Lamouree=emececcanees iSubirrigated--meeececcccacacaaaa {Favorable { 6,050 |Big bluestem--emeecoccccaaaao i 60
| {Normal 1 5,500 {Switchgrass-——-=-eecccmmmccacaae i 10
| iUnfavorable | 4,400 |Sedge--=cecmecccmmcmmomean i 10
| i i iIndiangrass-eececmcomacccaaaaoo Y
1 E H {Kentucky bluegrass-=~--ceeee-- 15
i ] ¥ ]
1 1 ' 1 t
La Prairie--——---- 10ver flow-cmeeecccccccc e {Favorable R }
! {Normal o d
! oo :
i ] ] 1
] ] [] 1

*§se map unit description for the composition and behavior of the map unit.
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TABLE 6.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS

[The symbol < means less than; the symbol > means greater than. Only soils suited to windbreaks are listed.
Absence of an entry means that trees of the height class do not normally grow on this soil]

Trees having predicted 20-year average heights, in feet, of-=

T

Soil name and i

Siberian peashrub,

i

]

i ussian-olive.
t lilac, Tatarian

¥

5

Black Hills spruce.

honeysuckle.

:
| ! :
map symbol i 8-15 i 16-25 i 26-35 i >35
1 i 1 i
i T T ]
] ) i 1
] ] ] [}
R o iTatarian honeysuckle, [Northern white-cedar, |Scotch pine, green {Eastern cottonwood,
Aastad { lilac, Siberian { Black Hills spruce, | ash, ponderosa pine. { silver maple.
i peashrub. } Siberian crabapple, | H
i | Amur maple. i i
i + 1 i
1 I ] 1
33B, 33B2-======-- iSiberian peashrub, iEastern redcedar, blue{Green ash, Scotch iEastern cottonwood,
Barnes { Tatarian honeysuckle,| spruce, Black Hills | pine, ponderosa pine,| silver maple.
i lilac. | spruce. { Russian-olive. |
i 1 + )
] ] 1 [}
£ iNorthern white-cedar, {Ponderosa pine, blue |Golden willow, green {Eastern cottonwood.
Flom ! lilac, tall purple \ spruce, Amur maple, | ash, common H
} willow, Tatarian i Russian-olive. | hackberry. i
E honeysuckle. i i |
1 1
1 ] ] ]
Slemccccmc e e iSiberian peashrub, {Blue spruce, eastern |Green ash, ponderosa |}Eastern cottonwood,
La Prairie | Tatarian honeysuckle,| redcedar, Black Hills| pine, Russian-olive. | silver maple,
i American plum. | spruce. i { Siberian elm.
1 i ] i
] ] 1 i
(T {Siberian peashrub, {Black Hills spruce, iGreen ash, ponderosa }|Eastern cottonwood,
Svea \ Tatarian honeysuckle,{ common chokecherry, | pine, eastern white | silver maple.
} American plum. | eastern redcedar, { pine. H
! { northern white-cedar.| H
1 i 1 (]
] 1 ] ]
] 1Tall purple willow, {Russian-olive, eastern{Green ash--e-ceoceceea-a iEastern cottonwood,
Canisteo { redosier dogwood, { redcedar, northern H } golden willow,
{ Tatarian honeysuckle,| white-cedar. H { Siberian elm.
! Siberian peashrub. 1 H 1
1 1 1 i
i ] ] I
LR iNorthern white-cedar, |Ponderosa pine, blue {Golden willow, green |Eastern cottonwood.
Glencoe { lilac, tall purple { spruce, Amur maple, | ash, common |
| willow, Tatarian t Russian-olive. { hackberry. i
E honeysuckle. E i E
] ] ] 1
127, 127B==memmeem {Eastern redcedar, {Eastern white pine, 1 ——— H -—-
Sverdrup ! Russian-olive, | red pine, common H H
H Tgtar%an honeysuckle,! hackberry, pur oak, | H
| Siberian peashrub, { ponderosa pine, green| H
{ American plum. | ash. H H
] 3 i 1
] ] t ]
149B, 149B2, | ] i i
149C2-m e iRedosier dogwood, {Eastern redcedar, Amur}{Ponderosa pine, Norwayi{Silver maple, eastern
Everly | Tatarian honeysuckle,| maple, Siberian | spruce, common ! cottonwood.
! lilaec. | crabapple. i hackberry, green ash.|
i 1 1 ]
1 ¥ ] ]
168B, 168B2-—=--a-- iSiberian peashrub, {Eastern redcedar, iGreen ash, ponderosa |{Silver maple,
Forman | Tatarian honeysuckle,|{ Rocky Mt. juniper, ! pine, Scotch pine, i eastern cottonwood.
i lilac. | blue spruce, Black | Russian-olive. i
| { Hills spruce. | !
1 i i 1
] ] I )
18lcccccccceeee e tAmerican plum, common |Eastern redcedar, |American elm, green iEastern cottonwood,
Hamerly { chokecherry, Siberian! ponderosa pine, Black| ash, Russian-olive. | Siberian elm.
| peashrub. } Hills spruce, blue H H
H | spruce. H !
i i i 1
] ! ] [}
210mcmmm e iNorthern white-cedar, {Black Hills spruce, iGreen ash, golden 1Eastern cottonwood.
Fulda { Tatarian honeysuckle,| Amur maple, Russian- | willow. H
! tall purple willow. | olive. ! i
] ] 1 '3
] ] 1 ]
212w em e eee—neaaa |American plum, silver {Eastern redcedar, tGreen ash, ponderosa {Eastern cottonwood,
Sinai buffaloberry, { Siberian crabapple, | pine, Scotch pine, { silver maple.
I ] 1
'. LR :
1 ] 1
) i i
i i i
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TABLE 6.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued

Trees having predicted 20-year average heights, in feet, of--
Soil name and i |

Amur maple, Siberian
crabapple.

T
]
! i ]
map symbol ! 8-15 | 16-25 ! 26-35 H >35
i 1 i 1
T i g T
I ] ] ]
! i | i
219 scc e {Zabel honeysuckle, {Laurel willow, Amur iGreen ashe-=weeeao——._ {Silver maple, eastern
Rolfe | Tatarian honeysuckle,! maple, northern i | cottonwood.
| redosier dogwood, ! white-cedar. i !
{ Siberian dogwood. i H H
1 ] $ ]
] ] ] I
236w m e {Tall purple willow, {Russian-olive, eastern|Green ashe—-=—emceeouo iEastern cottonwood,
Vallers | redosier dogwood, | redcedar, northern | ! golden willow,
| Tatarian honeysuckle,| white-cedar. i | Siberian elm.
| Siberian peashrub. ! {
i i ] I
] 1 ] I
2 . {Eastern redcedar, 1Black Hills spruce, iLaurel willow, green !Siberian elm, eastern
Letri ! lilac, Amur i eastern white pine, | ash, silver maple. | cottonwood.
| honeysuckle, northern| Amur maple. i i
| white-cedar. i i |
¥ i + i
I ] I 1
P iTatarian honeysuckle, }|Russian-olive=—mma-—a=n iGreen ash-—=cececccaac {Eastern cottonwood,
Marysland i Siberian peashrub. | i | golden willow,
! H | { Siberian elm.
1 1 i ]
] 1 1 1
276 mmmm e eeem 1Tall purple willow, iBlue spruce, ponderosa{Golden willow, green |Eastern cottonwood.
Oldham i Siberian peashrub, i pine, Siberian ! ash, common {
| Tatarian honeysuckle.! crabapple. ! hackberry. i
1 i i i
] 1 ] 1
284B, 284B2, | ' ] !
28UC2-mcm e e {Siberian peashrub, {Siberian crabapple, {Green ash, ponderosa {Eastern cottonwood,
Poinsett { American plum, silver| eastern redcedar, ! pine, Scotch pine, ! silver maple.
| buffaloberry, lilac, | Black Hills spruce. | Russian-olive. i
| Tatarian honeysuckle.! ! i
1 i ] )
1 1 ] ]
335e—mcmem e iTall purple willow, IRussian-olive, easterniGreen ashe——~wc—omeaoa. iEastern cottonwood,
Urness i Tatarian honeysuckle,! redcedar, northern i | golden willow,
| Siberian peashrub. | white-cedar. i { Siberian elm.
i 1 1 i
i 1 ] ]
339, 339Beeccccea- iSiberian crabapple, |Ponderosa pine, iGreen ash, common | —
Fordville i Tatarian honeysuckle,| Russian-olive, i hackberry. i
| Siberian peashrub. | eastern redcedar. { 1
i ] i 1
1 1 1 ]
341, 341B, 341C---}Russian-olive, iGreen ash, ponderosa | -— 1 ~——
Arvilla | eastern redcedar. { pine, jack pine, i H
! ! common hackberry. H |
i ] i 1
] 1 i ]
R TP iNorthern white-cedar, |Russian-olive, white |Green ash, common {Eastern cottonwood.
Quam i lilac, Tatarian | spruce, blue spruce, | hackberry, golden H
i honeysuckle. { Amur maple. ! willow. !
] 4 i 1
1 1 ] ]
35 ae iTatarian honeysuckle, |Northern white-cedar, |Scotch pine, green iEastern cottonwood,
Wilmonton ! lilac, Siberian i Black Hills spruce, | ash, common i silver maple.
| peashrub. ‘ i Siberian crabapple, | hackberry. i
i ! Amur maple. H !
| i ] |
L T iSilver buffaloberry, |Eastern redcedar, blue!Green ash, common iEastern cottonwood.
Malachy | Tatarian honeysuckle,| spruce, Siberian i hackberry. H
i Siberian crabapple, | crabapple, ponderosa | i
| Siberian peashrub. ! pine, Russian-olive. | H
i 1 i i
! ] ] 1
R iSiberian peashrub, {Eastern redcedar, blueiGreen ash, common iEastern cottonwood,
Lamoure i Tatarian honeysuckle,! spruce, ponderosa ! hackberry. i golden willow.
i tall purple willow. | pine, Siberian ' !
| ) ! crabapple. i 1
] i 1 1
t ] I ]
421B, U421B2wcem=wu- iTatarian honeysuckle, |{Eastern redcedar, {Scoteh pine, green {Silver maple, eastern
Ves { lilac, redosier i northern white-cedar,| ash, common i cottonwood.
| dogwood. i Black Hills spruce, | hackberry, bur oak. !
i i 1 i
i i ; ‘
] 1 ] ]
1 ] i ]
] T ] )
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TABLE 6.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued

Trees having predicted 20-year average heights, in feet, of--.

honeysuckle.

T
1
Soil name and | T H T
map symbol ! 8-15 E 16-25 1 26-35 H >35
i 1 )
: ; : :
: : : :
] ] ] 1
[T P ——— iNorthern white-cedar, {Eastern redcedar, bluei{Laurel willow, green f{Eastern cottonwood,
Seaforth | Tatarian honeysuckle,| spruce, ponderosa i ash, Russian-olive. | Siberian elm.
i lilac, Siberian i pine. | H
! peashrub. ! i i
] i 1 )
] 1 ] ]
BYfmcnmmcmm e iTatarian honeysuckle, |Eastern redcedar, iScotch pine, green {Eastern cottonwood,
Normania { lilac, Siberian ! northern white-cedar,| ash, bur oak, common | silver maple.
} peashrub. | Black Hills spruce, | hackberry. H
H { Amur maple, Siberian | H
H { crabapple. H H
i i i i
UOUBemm e iLilac, Siberian iNorthern white-cedar, {Eastern white pine, 1Silver maple,
Darnen | peashrub, Tatarian { Amur maple, blue i common hackberry, | eastern cottonwood.
} honeysuckle. | spruce, Siberian | green ash, bur oak,
H | crabapple. | ponderosa pine. i
] 1 i i
902c2%: i E i i
Barnes-=—-—wcecccas iSiberian peashrub, {Eastern redcedar, blue{Green ash, Scotch {Eastern cottonwood,
{ Tatarian honeysuckle,| spurce, Black Hills | pine, ponderosa pine,} silver maple.
i lilac. \ spruce. { Russian-olive. H
i i (] i
3 ] 1 ]
Buse-~~—=—cmeeaao iNorthern white-cedar, |{White spruce, i{Green ash, Russian- 1Siberian elm.
{ lilac, Siberian { ponderosa pine, i olive, common H
| peashrub, Tatarian | Siberian crabapple. | hackberry. H
{ honeysuckle. ! i i
1 1 i i
904B2%; i i i §
Arvilla—eeecce--- {Russian-olive, eastern|Green ash, ponderosa | —— H ——
| redcedar. { pine, jack pine, ! H
| | common hackberry. H i
i 1 i [}
[} ] ] ]
Barnes-~=~crccaaa {Siberian peashrub, {Eastern redcedar, bluei{Green ash, Scotch {Eastern cottonwood,
{ Tatarian honeysuckle,! spruce, Black Hills | pine, ponderosa pine,! silver maple.
! lilac. | spruce. | Russian-olive. i
i ) i }
Buse-—-ccccccaeac iNorthern white-cedar, {White spruce, {Green ash, Russian- iSiberian elm.
{ lilac, Siberian { ponderosa pine, ! olive, common H
| peashrub, Tatarian ! Siberian crabapple. | hackberry. i
} honeysuckle. | H i
1 ] ] 1
904C2%*: i ; i i
Arvilla——eeecaea- {Russian-olive, {Green ash, ponderosa | - H -—
| eastern redcedar. { pine, jack pine, ) H
! | common hackberry. H |
1 ) 1 1
] t ] 1
Buse---—c-mce-- iNorthern white-cedar, {White spruce, iGreen ash, Russian- tSiberian elm.
! lilac, Siberian | ponderosa pine, | olive, common H
| peashrub, Tatarian { Siberian crabapple. | hackberry. i
{ honeysuckle. H H |
1 1 ] i
] ] ] ]
Barnes-—--——e——-a- {Siberian peashrub,  |Eastern redcedar, blue|Green ash, Scotch {Eastern cottonwood,
| Tatarian honeysuckle,| spruce, Black Hills | pine, ponderosa pine,! silver maple.
! lilac. | spruce. ! Russian-olive. i
1 ] i 1
1502 | | | |
Formane=ececcccaax iSiberian peashrub, {Eastern redcedar, iGreen ash, ponderosa |Silver maple,
| Tatarian honeysuckle,| Rocky Mt. juniper, { pine, Scotch pine, | eastern cottonwood.
! lilaec. | blue spruce, Black | Russian-olive. :
i ! Hills spruce. ! !
i i 1 ¥
1 { ] ]
Busese—cocccacaax {Northern white-cedar, {White spruce, {Green ash, Russian- {Siberian elm.
lilac, Siberian | ponderosa pine, | olive, common |
peashrub, Tatarian | Siberian crabapple. | hackberry. {
1 1 i
| | |

See footnote at end of table,
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TABLE 6.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued

Trees having predicted 20-year average heights, in feet, of--
T

Soil -name and 1

:
i i i
map symbol i 8-15 | 16-25 E 26-35 E >35
i i
i j i i
' i i i
953C*: i i | i
Arvilla-meceeece-- iRussian-olive, easterniGreen ash, ponderosa | - i -
} redcedar. | pine, jack pine, H H
i | common hackberry. i !
] i i ]
] ] 1 ]
Storden---=cea--- iTall purple willow, {Eastern redcedar, iGreen ash, Russian- iEastern cottonwood,
| Tatarian honeysuckle,! white spruce. | olive, golden willow.! Siberian elm.
{ Siberian peashrub, 1 ‘ i i
| northern white-cedar.| i i
i ] ¥ i
1 I | 1
VeS—mmewcacmaaaa. iTatarian honeysuckle, |Eastern redcedar, 1Scotch pine, green iSilver maple, eastern
{ lilac, redosier | northern white-cedar,{ ash, common | cottonwood.
| dogwood. { Black Hills spruce, | hackberry, bur oak. !
! { Amur maple, Siberian | H
H { crabapple. i H
i ] | ]
. ] ] I !
95LC2%: i i i i
Storden--——-c-waa {Tall purple willow, {Eastern redcedar, iGreen ash, Russian- iEastern cottonwood,
{ Tatarian honeysuckle,! white spruce. { olive, golden willow.! Siberian elm.
| Siberian peashrub, ] ' i
! northern white-cedar.| i i
1 i ¥ i
] [ 1 ]
VeS-cremmcccccaaa iTatarian honeysuckle, |Eastern redcedar, iScoteh pine, green {Silver maple, eastern
{ lilac, redosier | northern white-cedar,{ ash, common { cottonwood,
| dogwood. i Black Hills spruce, | hackberry, bur oak. |
H | Amur maple, Siberian | |
i | crabapple. H H
1 ] 1 ]
] ] ] ]
1809 % e {Eastern redcedar, iPonderosa pine, Black |Siberian elm, green {Eastern cottonwood.
Bearden { common chokecherry, | Hills spruce. | ash. i
| Siberian peashrub, i | i
i Tatarian honeysuckle,| ! i
| American plum. ! i |
i 1 i i
i ] ] 1
1810¥% ccmmcc i ceee iTatarian honeysuckle, |Blue Spruce--=——-—-omee {Siberian elm, green {Eastern cottonwood.
Colvin { Siberian peashrub, H { ash. |
{ American plum, i 1 {
{ eastern redcedar, H ! H
i common chokecherry, | | i
! Russian-olive. s i }
] i ]
1 1 1 ]
181 dccrccccccccme iNorthern white-cedar, |Black Hills spruce, iGolden willow, green |Eastern cottonwood.
Oldham } Tatarian honeysuckle,! Amur maple, Russian- | ash. i
{ tall purple willow. | olive. 1 i
] (] i ]
] 1 ] ]

* See map unit description for the composition.and behavior of the map unit.
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TABLE T7.--BUILDING SITE DEVELOPMENT

[Some of the terms used in this table to describe restrictive soil features are defined in the Glossary. See
text for definitions of "slight," "moderate," and "severe." Absence of an entry means soil was not

rated]

slope.

f
shrink-swell,
low strength.

T T T T T
] i 1 I 1
Soil name and | Shallow ! Dwellings H Dwellings i Small i Local roads
map symbol i excavations i without i with | commercial i and streets
i i basements H basements i buildings ! .
T T ¥ [] 1
s | a a ;
[ {Moderate: {Moderate: iModerate: iModerate: {Severe:
Aastad | wetness., ! shrink-swell, | wetness, ! shrink-swell, ! low strength.
H ! low strength. | shrink-swell, ! low strength. 1
| H | low strength. i |
] 1 1 ] 1
1 ] l 1 1
33Becccmme e 1Slight—=eceece-- 1Slighteeememcaaa 1Slight—c—ceaeeea {8light——cemwaca-- iModerate:
Barnes i i 1 i | frost action,
i 1 H ! ! low strength.
) [] 1 ] ]
| I [ 1 i
33B2-mcmmmcmcmem 1Slight ———ecnmeea 1Slighte—cececeeceax 1Slighteweeeeee-- {Moderate: {Moderate:
Barnes i i i | slope. | frost action,
i H i H ! low strength.
) t ] t ]
[ t 1 1 |
E N iSevere: iSevere: iSevere: 1Severe: |Severe:
Flom ! wetness. | wetness, | wetness, | wetness, | low strength,
! { floods. i floods. ! floods. | frost action.
[] [] 1 ] N ]
] k i i i
R e |Severe: |Severe: {Severe: |Severe: iSevere:
La Prairie } floods. { floods. { floods. { floods. i floods,
i 1 i i ! low strength.
] 1 [] 1 ]
] t 1 1 ]
TOmmm e iModerate: {Moderate: {Moderate: iModerate: iSevere:
Svea | wetness. | shrink-swell, { shrink-swell, | shrink-swell, ! low strength.
H ! low strength. | wetness. | low strength. H
1 ] ) L] []
1 ] I 1 [
86— {Severe: iSevere: {Severe: iSevere: iSevere:
Canisteo i wetness. | wetness. | wetness. | wetness. i frost action,
; ! ' i ! low strength.
t [] ) 1 1
1 1 ! ] 1
LR R {Severe: {Severe: iSevere: iSevere: iSevere:
Glencoe i wetness, | wetness, | wetness, | wetness, } wetness,
i floods. | floods, { floods, | floods, | floods,
i | low strength. | low strength. ! low strength. ! low strength.
] [] ] ] []
1 I i 1 ]
127 {Severe: 1Slightececcecaaaa 1Slight-——cccca-- 18lighte-cccccaaaa 1Slight.
Sverdrup | cutbanks cave. | ! i i
1 [] ] i []
1 ] 1 1 ]
127B—=mccmmeeee iSevere: 1Slightewccrecwana 1Slight-ecceceaaa- {Moderate: iSlight.
Sverdrup | cutbanks cave. | H ! slope. H
] [] ] [] []
] 1 ! ] 1
149B-ccccmm e {Slight-wmwecaea- iModerate: iModerate: i Moderate: iSevere:
Everly i ! low strength, ! low strength, i low strength, i low strength.
H t shrink-swell. { shrink-swell. | shrink-swell. i
[] 1 [] ] ]
1 ] 1 1 ¥
149B2-—mmmmmmee iSlight=m—cececaaax {Moderate: {Moderate: {Moderate: | Severe:
Everly i | low strength, ! low strength, | low strength, ! low strength.
| | shrink-swell. ! shrink-swell, i slope, i
i H i | shrink-swell. H
[] ¥ [] ] []
1 1 1 ] ]
149C2wcmmcmm e {Moderate: {Moderate: tModerate: iSevere: ISevere:
Everly | slope. | low strength, i low strength, ! slope. ! low strength.
H ! slope, | slope, H !
i { shrink-swell. ! shrink-swell, H H
1 1 ] 1 []
[ 1 [ i 1
16B8Bewwe——em e~ 1Slight==semcaaeaa |Moderate: iModerate: i Moderate: i Moderate:
Forman i | shrink-swell,. | shrink-swell. \ shrink-swell. { frost action,
| 1 i 1 | shrink-swell,
H ] ' i | low strength.
1 [] 4 [] []
1 1 1] i 1
168B2-mwrewccnaa=s {Slightee—cecaaaax {Moderate: {Moderate: {Moderate: {Moderate:
Forman i | shrink-swell. | shrink-swell. | shrink-swell, | frost action,
[] [] 1 1
| i ; H
I 1 1 [
] ] b 1]
] i I ]
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] 1 T T T
t 1 i ] 1
Soil name and | Shallow H Dwellings H Dwellings H Small H Local roads
map symbol | excavations 1 without i with i commercial i and streets
1 | basements | basements | buildings i
] T T [] ]
:‘ | ! i E
18cmmccecccccme iModerate: {Moderate: |Severe: {Moderate: iSevere:
Hamerly | wetness. | shrink-swell, | wetness. | shrink-swell, | frost action,
1 ! low strength. ! ! low strength. ! low strength.
] ] 1 1 ]
] ] 1 1 ]
210-mmmem e |Severe: {Severe: {Severe: {Severe: iSevere:
Fulda i wetness. | wetness, | wetness, | wetness, ! low strength,
H i floods, | floods, | floods, { frost action.
! { shrink-swell. } shrink-swell, | shrink-swell. i
t 1 [] ] ]
1 1 1 ) 1
212 {Moderate: iSevere: 1Severe {Severe: {Severe:
Sinai | too clayey. | shrink-swell, | shrink-swell, | shrink-swell, { shrink-swell,
H i low strength. i low strength. ! low strength. i low strength.
1 L] ] ] ]
1 . I 1 ] ]
219w {Severe: iSevere: iSevere: {Severe: |Severe:
Rolfe | wetness, | wetness, | wetness, | wetness, | wetness,
i floods. i floods, i floods, { floods, ! low strength,
H ! shrink-swell. { shrink-swell. | shrink-swell. i floods.
[] (] 1 ) ]
1 1 t ] ]
236-cccccmm e |Severe: {Severe: iSevere: |Severe: |Severe:
Vallers | wetness. | wetness, | wetness, | wetness, i frost action,
| i floods. | floods. | floods. ! low strength.
] 1 ] [] ]
1 ] ! I [
L e |Severe: |Severe: |Severe: |Severe: |Severe:
Letri | wetness. | wetness, | wetness, | wetness, | wetness,
{ i floods. | floods. ! floods. ! frost action,
H i | } ! low strength.
] + ] 1 ]
I 1 1 1 I
246--aemm —————— |Severe: iSevere: iSevere: iSevere: iSevere:
Marysland ! wetness, | wetness, | wetness, | wetness, | wetness,
{ floods, | floods. | floods. ! floods. | floods,
! cutbanks cave. | i ! | low strength.
] ] 1] [} ]
] 1 I 1 [
276-=m==- ——————— }Severe: |Severe: iSevere: {Severe: {Severe:
Oldham | wetness, | wetness, | wetness, ! wetness, | wetness,
{ floods. } floods, | floods, ! floods, { floods,
! | shrink-swell. ! shrink-swell. ! shrink-swell. | low strength.
] 1 1 1 ]
] 1 t ] )
284B, 284B2, : i H i 1
284C2-mmmmmmeae 1Slightecceeraaaax iModerate: iModerate: Moderate: |Severe:
Poinsett i | shrink-swell, | shrink-swell, | slope, i frost action,
H ! low strength. ! low strength. ! shrink-swell, | low strength.
i i i | low strength. H
] ] [] 1 1
i ] [ ] 1
335-ccccmmmeme |Severe: {Severe: iSevere: iSevere: iSevere:
Urness \ floods, \ floods, | floods, | floods, i floods,
| wetness. | wetness. | wetness. ! wetness. | wetness,
i H H ! | low strength.
] ] i ] 1
] ] 1 ] 1
339ceemm e ISevere: I1Slight=mmemmaaaa iSlight----- ~-—=--iSlightemecccenn- iSlight.
Fordville ! cutbanks cave. | : i :
[] ] ] L] ]
] ] 1 1 1
339Be-mmcmmm e iSevere: 1Slightemsecmmaaax 1Slighte—ceecaaa- {Moderate: 1Slight.
Fordville ! cutbanks cave. | 1 ! slope. |
[] ] ] ] b
] [ ] ] I
31 [, ISevere: 1S1light-—~coaw——m 1S1ight=———mmcau- 'Slight--mcceae=u !Slight.
Arvilla | cutbanks cave. | H b H
1 1 [] b 1
| 1 1 1 1
34 1B iSevere: 1Slight—=~ccccua- 1Slighteeec—ccawa- |Moderate: iSlight.
Arvilla ! cutbanks cave. | i i slope. !
[] 1 1] (] []
] ] 1 ) i
341Cemmmm e |Severe: {Moderate: {Moderate |Severe: iModerate:
Arvilla | cutbanks cave. | slope. | slope. | slope. i slope.
t 1 ] ] 1
] 1 1 ] ]
L L N {Severe: iSevere: {Severe: iSevere: |Severe:
Quam | floods, { floods, | floods, i floods, | floods,
| wetness. | wetness. | wetness. | wetness. | wetness.
] L] 1 1] []
1 1 [} ] ]
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TABLE 7.--BUILDING SITE DEVELOPMENT--Continued

slope.

slope.

frost action,
slope.

[] T T T T
I 1 ] b 1
Soil name and | Shallow ! Dwellings H Dwellings ! Small | Local roads
map symbol ! excavations ! without H with H commercial H and streets
! i basements ! basements } buildings 1
T ™ ! H ]
: | i ] i
345 e cm e iModerate: i Moderate: i Moderate: iModerate: iSevere:
Wilmonton | wetness. ! shrink-swell, | wetness, { shrink-swell, ! low strength,
' ! low strength. | shrink-swell, ! low strength. { frost action.
: ! ! low strength. ! !
t [] 1 ] ]
1 ] ] ] i
3T mcmcmcc e |Severe: 18lightemccccmcaaa iModerate: 1Slight mmcmmccaee iSevere:
Malachy | cutbanks cave. | | wetness. ! { frost action.
[] ] ] ] []
[ 1 ] 1 1
J02E-wmmmmmm e m e {Severe: | Severe: | Severe: |Severe: |Severe:
Sioux { slope, i slope. i slope. | slope. | slope.
! cutbanks cave. | i i i
[] ] [] ] 1
1 ] 1 ] ]
418 e |Severe: |Severe: | Severe: |Severe: |Severe:
Lamoure { floods, | floods, { floods, | floods, { floods,
| wetness. | wetness. ! wetness. | wetness. ! low strength.
] [] [] 1 ]
] 1 i 1 1
§21Bommmmmmmmmmeee 1Slighte—m—m—m————- 1Slight=-mm=mme—ea= 1Slight—mmeeeme——e 1Slightmmmm—mme——— {Moderate:
Ves : | ! ! i frost action,
i 1 i : ! low strength.
] ] [] ] []
1 1 ] ] ]
421B2wcwccncmenaaa 1Slightw—cemreeaw= 1Slighteccccccccuwa 1Slighteemeccaaaaa iModerate: |Moderate:
Ves : 1 i | slope. | frost action,
! ! i 1 ! low strength.
] t 1] [} )
] 1 I 1 I
L Y R iModerate: 1Slightewccccaaaaa | Moderate: 1Slighteeecmewaec |Severe:
Seaforth | wetness. H | wetness. 1 { frost action.
3 1 [] 1 ]
] ] ] [} i
437E, U437F—-—aceeme iSevere: |Severe: |Severe: iSevere: |Severe:
Buse \ slope. ! slope. i slope. ! slope. i slope.
[] [] ] ¥ ]
] ] 1 t ]
L L DT TP iModerate: ‘Moderate: !Moderate: 'Moderate: !Severe:
Normania | wetness. { shrink-swell, | wetness, | shrink-swell, | frost action,
H | low strength. { shrink-swell, i low strength. | low strength.
H ! ! low strength. H !
] [] 1] ] 1]
] 1 ] I i
450 iSevere: iSevere: |Severe: iSevere: iSevere:
Rauville { floods, | floods, | floods, | floods, ! low strength,
| wetness. | wetness, | wetness, | wetness, | wetness,
1 ! low strength. ! low strength. ! low strength. i floods.
1 [] [] N 1 ]
] 1 i 1 1
49UBmccccmc e 1Slight-=eeeeesee iModerate: {Moderate: iModerate: |Severe:
Darnen i | shrink-swell, | shrink-swell, ! shrink-swell, { low strength.
i ! low strength. ! low strength. ! slope, !
i ! 1 ! low strength. !
[] [] [] [ []
1 ] 1 1 i
894D2*: i | 1 i i
Storden-=———eeea- {Severe: {Severe: i Severe: |Severe: iSevere:
{ slope. ! slope. | slope. ! slope. i slope.
] ] ] ] ]
1 ] 1 ] |
Everlyeeeeceeeeeaa iModerate: iModerate: {Moderate: iSevere: |Severe:
! slope. ! low strength, ! low strength, | slope. { low strength.
| | slope, | slope, ' '
| | shrink-swell. { shrink-swell. 1 i
] [] ] 1 []
] ] ] i 1
g02C2%*: i H ' i i
Barnes--—-—-————---- {Moderate: iModerate: iModerate: iSevere: {Moderate:
! slope. | slope. | slope. | slope. ! frost action,
i i i 1 { slope,
i ! ! i { low strength.
[] t [] t 1
i 1 1 i 1
Buse-=-—c——ccmmeea {Moderate: |Moderate: i Moderate: |Severe: iModerate:
slope. \ shrink-swell, { shrink-swell, ! slope. | low strength,
] [] ] []
: : : :
] ] I I
H : ! !

See footnote

at end of table.
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TABLE 7.--BUILDING SITE DEVELOPMENT--Continued

[] T T [] T
] ] ] ] ]
Soil name and | Shallow | Dwellings ! Dwellings ! Small i Local roads
map symbol ! excavations ! without ! with | commercial i and streets
i | basements ] basements | buildings \
T T T T []
| : i ; |
1 ! ] 1 1
90UB2¥*: ! ' ' i i
Arvillaeeeecwana- iSevere: 1Slight--mceeaaaax 1Slight-=cmeceaaax {Moderate: {Slight.
! cutbanks cave. | i ! slope. i
] [] [] 1 1
t ] 1 1 i
Barnes—==-wwecee- 1Slightececamnaao 1Slight-eeecmcaaua 18light=—==eecaauax iModerate: | Moderate:
| i 1 | slope. | frost action,
H 1 : i ! low strength.
i 1 [] ] )
I | ] ] ]
BUS@weweccacacaaa 1Slight-—mccecaaaa tModerate: i Moderate: {Moderate: iModerate:
! ! shrink-swell. \ shrink-swell. | shrink-swell, | low strength,
! ! 1 | slope. { frost action.
] 1 1 ) 1
] [ 1 1 |
QOuC2#*: H i i 1 !
Arvillae—cecaccaaa |Severe: {Moderate: iModerate: iSevere: tModerate:
! cutbanks cave. | slope. ! slope. ! slope. | slope.
] 1 1 t ]
] ] ] ] |
Buse-===——emececaa |Moderate: {Moderate: | Moderate: |Severe: |Moderate:
! slope. | shrink-swell, | shrink-swell, i slope. ! low strength,
1 ! slope. i slope. ! | frost action,
! 1 ! : | slope.
i | i ' i
Barnes—-e-eeeeeeaa |Moderate: {Moderate: {Moderate: iSevere: iModerate:
| slope. i slope. | slope. | slope. | frost action,
H i 1 i { slope,
i ! H i | low strength.
] [] ] [] ]
1 i ] 1 ]
913D2%: H i ! ' |
Buse---c-ccccaca-- iSevere: |Severe: |Severe: {Severe: iSevere:
! slope. | slope. | slope. ! slope. i slope.
1 ] t [] []
1 t | 1 1
Barnes--w-cececaaao |Severe: |Severe: | Severe: |Severe: {Severe:
| slope. i slope. i slope. i slope. | slope.
] t [] [] 1
| | ] ] 1
315C2%; i | i | 1
Forman----c-eee--- |Moderate: |Moderate: iModerate: |Severe: _iModerate:
| too clayey, ! shrink-swell, | shrink-swell, | slope. | frost action,
i slope. ! slope. i slope. ! ! shrink-swell,
H ! i i ! low strength.
t 1] ] [] []
] | ] i ]
Buse-cccccmranaaa {Moderate: {Moderate: IModerate: iSevere: iModerate:
! slope. | shrink-swell, | shrink-swell, ! slope. ! low strength,
i | slope. ! slope. H { frost action,
i ! ] i ! shrink-swell.
[] [] [] [] 1
] t ] ] |
915D2%; 1 ! i i 1
Buse~m==cmcmcmaaao iSevere: iSevere: {Severe: iSevere: iSevere:
! slope. { slope. ! slope. { slope. i slope.
] 1 ] ] (]
t i [ ] 1
Forman---weececeaaa {Moderate: {Moderate: iModerate: |Severe: |Moderate:
! slope. | shrink-swell, | shrink-swell, | slope. ! frost action,
! ! slope. \ slope. ! | shrink-swell,
| ! | i ! low strength.
] 1 1 [] 1
t i 1 1 ]
917D2%, 917E*: ! 1 | ! H
e {Severe: | Severe: | Severe: |Severe: {Severe:
. slope. ! slope. ! slope. ! slope. | slope.
1 1 ] ] []
1 1 1 ] [
SiouXx=—ccccccena- |Severe: |Severe: iSevere: {Severe: |Severe:
{ slope, ! slope. | slope. | slope. | slope.
| cutbanks cave. | ! i !
t ] [] 1 ]
1 i 1 1 ]
953C*: ! | 1 ] !
Arvilla--—ccewaao iSevere: iModerate: {Moderate: iSevere: |Moderate:
! slope. ! slope. | slope. | slope.
1 1] [] ]
] 1 1 I

| cutbanks cave.
L]
]

See footnote at end of table.
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TABLE 7.--BUILDING SITE DEVELOPMENT--Continued

1 T T T T
1 1 1 1
Soil name and | Shallow ! Dwellings H Dwellings i Small H Local roads
map symbol ' excavations H without H with ! commercial ! and streets
! 1 basements 1 basements | buildings 1
1] T H [] T
E E E i i
953C#: H i ! ! i
Stordeneeee—cae=a iModerate: IModerate: {Moderate: iSevere: {Moderate:
i slope. | slope. ! slope. | slope. | slope,
i : i i ! frost action,
i i i ' ! low strength.
[} ] 1 [] 1
I ] ] 1 1
VeSemmmmmcccaeaae tModerate: {Moderate: {Moderate: |Severe: iModerate:
| slope. { slope. t slope. { slope. { frost action,
i i i i | slope,
i ! i i ! low strength.
t [] t [] []
1 ] 1 ] i
Storden=eeeeraaaa tModerate: iModerate: tModerate: | Severe: iModerate:
! slope. { slope. | slope. i slope. i slope,
| i ] i | frost action,
i ] | i ! low strength.
) [] 1 ] ]
I ] 1 ] 1
VeSmommmmaa ————— |Moderate: |Moderate: {Moderate: iSevere: iModerate:
! slope. | slope. | slope. i slope. | frost action,
| i i i | slope,
H H i 1 ! low strength.
[] [] ] ]
i 1 ] ] ]
954D2%: i ! ! i !
Storden--——ece---- |Severe: iSevere: |Severe: iSevere: iSevere:
| slope. { slope. i slope. } slope. { slope.
] [] ] ) ]
] i 1 ] 1
VeSmmmmmemm e i Severe: {Severe: | Severe: | Severe: i Severe:
| slope. | slope. | slope. ! slope. i slope.
1 1 1 ) 1
I ] [ [} 1
986 %: ! ] ! i ]
Lamoure--—-————-==a {Severe: iSevere: | Severe: ! Severe: {Severe:
! floods, i floods, { floods, i floods, \ floods,
{ wetness. | wetness. | wetness. | wetness. { low strength.
] [] t ) []
1 1 ] [} 1
La Prairie------- |Severe: |Severe: | Severe: iSevere: |Severe:
| floods. ! floods. i floods. i floods. i floods,
! i H i ! low strength.
| ! 1 | |
10164, : : ' ] ;
Udorthents ! H ! H '
i 1 ' 1 H
1029%, ) i i i '
Pits, gravel H H H H |
| i : i i
1032%, ! i i i !
Aquents and ! ! i : |
Udorthents i ! H H H
: | ! ! :
1053%, 1 i i i 1
Agquolls and H | H 1 '
Aquents ] ] i i i
i i ) | |
1809  ccccccccacaaa iModerate: i Moderate: |Severe: {Moderate: |Severe:
Bearden { wetness. | wetness, | wetness. | shrink-swell, | frost action,
H | shrink-swell, H ! low strength. ! low strength.
} i low strength. H H H
i 1 ! | |
1810¥cccccmm e |Severe: |Severe: {Severe: tSevere: iSevere:
Colvin | wetness., | wetness. | wetness. | wetness. | frost action,
i 1 | i ! low strength.
i ! 1 i !
18 1leccrcac e |Severe: |Severe: |Severe: iSevere: |Severe:
Oldham | wetness, | wetness, | wetness, | wetness, { frost action,
! floods. { floods, ! floods, ! floods, i floods,
b | shrink-swell. { shrink-swell. { shrink-swell. | low strength.
) 1 ] ) ]
] 1 [] ] ]

# See map unit description for the composition and behavior of the map unit.
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text for definitions of "slight," "moderate,” "good," "fair," and other terms used to rate soils.
Absence of an entry means soil was not rated]

t
I
| wetness.
¥
1

T T T T []
] ] 1 1 1
Soil name and 1 Septic tank }  Sewage lagoon | Trench H Area i Daily cover
map symbol ! absorption ! areas ! sanitary H sanitary ! for landfill
! fields : {___ landfill | landfill b
| 1 T 1 H
' 1 H ' H
[ e LT iSevere: {Severe: {Severe: {Severe: {Fair:
Aastad | wetness, ! wetness. | wetness. | wetness. ! too clayey.
| percs slowly. H H i H
[] ) ] [] t
1 1] t 1 |
33B, 33B2===—me———- iModerate: i Moderate: 1Slight-=ceceaaea- iSlight-=—=—cceceaaa- 1Good.
Barnes | percs slowly. i slope, | 1 H
! | seepage. ! ! !
i ! | i i
R {Severe: | Severe: |Severe: {Severe: {Poor:
Flom | wetness, | wetness. | wetness. ! wetness. | wetness.
| percs slowly. H H H !
] 1] [] [] 1
1 1 1 1 1
PR R R ittt |Severe: {Moderate: |Severe: {Severe: 1Good.
La Prairie | floods. ! seepage. } floods, | floods. |
H H | wetness. H |
! ; ! | i
M R {Moderate: {Moderate: {Severe: iModerate: |Fair:
Svea | percs slowly. { slope, | wetness. ! wetness. ! too clayey.
! ! seepage, | i |
H | wetness. ' ' '
i ] ! i i
R iSevere: 1Severe: iSevere: |Severe: {Poor:
Canisteo ! wetness. | wetness. | wetness. | wetness. | wetness.
[] [] ] ] t
] ] ] ] I
TMlcem e {Severe: i Severe: |Severe: | Severe: {Poor:
Glencoe | wetness, | wetness, | wetness, | wetness, | wetness.
\ floods, i floods. ! floods. i floods. H
! percs slowly. i ! 1 i
[] [] [] 1 ]
[ I I 1 1
127, 127Becmmceeem 1Slighteeemcaaaaa {Severe: |Severe: iSevere: {Poor:
Sverdrup ! | seepage. | seepage, | seepage. ! too sandy.
| i | too sandy. ! !
' ! ! 1 ]
149B, 149B2--ee--- |Severe: {Moderate: iModerate: 1Slighteceeccaeaaa {Fair:
Everly | percs slowly. ! slope. ! too clayey. H | too clayey.
] 1 (] ) ]
1 1 H ] !
149C2cccccccmcceaa |Severe: |Severe: {Moderate: | Moderate: {Fair:
Everly | percs slowly. ! slope. ! too clayey. | slope. { too clayey,
(] [] [] [] ]
i | | i | slope.
i ] | ' |
168B, 168B2~me==w- iSevere: {Moderate: {Moderate: 1Slighte—eaccaeaax {Fair:
Forman | percs slowly. i slope. | too clayey. | ! too clayey.
1 ] ] [] []
1 ] 1 1 ]
R it iSevere: iSevere: iSevere: iSevere: 1Good.
Hamerly | perecs slowly, | wetness. | wetness. | wetness. !
! wetness. ! i i i
i ] i i !
210-mmmmmmm e iSevere: |Severe: iSevere: |Severe: {Poor:
Fulda | percs slowly, | wetness. | wetness, | wetness. | too clayey,
| wetness. ! i too clayey. ! | wetness.
] ] ] ] t
t ] 1 ] 1
212w cc e |Severe: 1Slight~mecaacaaax {Severe: 1Slight em—ccmcmcaaa {Poor:
Sinai | percs slowly. ! ! too clayey. 1 | too clayey.
3 ] ] 1] []
I ] ] 1 ]
219-ccccmmmcmccaa |Severe: | Severe: |Severe: |Severe: |Poor:
Rolfe ! floods, { floods, { floods, ! floods, | wetness.
! percs slowly, | wetness. | wetness. | wetness. !
| wetness. ! ] ' !
' 1 ! i i
236-—mmmmmmmmemm iSevere: {Severe: {Severe: |Severe: {Poor:
Vallers percs slowly, | wetness. | wetness. | wetness. | wetness.
[] [] 1] []
| i ' !
I ] ] ]

See
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i
]
i

] T [] 1] []
i 1 [ ] ]
Soil name and H Septic tank i Sewage lagoon | Trench 1 Area H Daily cover
map symbol i absorption i areas H sanitary H sanitary i for landfill
1 fields | i landfill 1 landfill |
! i i : ]
1 i 1 | i
L T iSevere: |Severe: iSevere: |Severe: {Poor:
Letri | wetness, ! wetness. | wetness. | wetness. | wetness.
| percs slowly. H i H |
i 1 1 ' '
L iSevere: |Severe: |Severe: |Severe: {Poor:
Marysland | wetness, | wetness, | wetness, | wetness, | wetness,
i floods. | seepage. | seepage, | seepage, ! too sandy.
| ! | floods. | floods. H
) [] ] [] 1
1 1 1 H 1
276 mmm e e 1Severe: |Severe: iSevere: iSevere: {Poor:
Oldham i percs slowly, i floods. | wetness, | wetness, | wetness.
\ floods, ! | floods. i floods. i
| wetness. ' ] 1 i
) ! i i i
284B, 28U4B2--c—eea {Moderate: {Moderate: iModerate: 15lighteecececaaaax {Fair:
Poinsett | percs slowly. { slope, | too clayey. H | too clayey.
! | seepage. ! H H
| H i i i
28U4C2-mmmm e {Moderate: |Severe: |Moderate: iModerate: {Fair:
Poinsett ! percs slowly, i slope. i too clayey. | slope. | too clayey,
| slope. i 1 i ! slope.
[] ] ] ) ]
1 1 1 [ ]
335 e meae e |Severe: iSevere: |Severe: iSevere: {Poor:
Urness i floods, i floods, \ floods, | floods, { wetness.
{ wetness, | wetness. i wetness. ! wetness. i
| percs slowly. ! H H i
] 1 [] [] )
[ 1 [ 1 1
339, 339Beccecceaa- 1Slight#emecccaaa. |Severe: iSevere: iSevere: \Poor:
Fordville 1 | seepage. | seepage. | seepage. ! small stones,
i 1 H i | too sandy.
! 1 ! 1 !
341, 341Beceema—e- 1Slight¥ceaceacaaa iSevere: |Severe: |Severe: {Poor:
Arvilla i | seepage. | seepage, | seepage. | too sandy,
' i | too sandy. H ! seepage.
(] 1 ] 1 1
1 1 [ 1 1
341Cmmmmmm e e {Moderate®: iSevere: iSevere: iSevere: {Poor:
Arvilla i slope. | seepage, | seepage, | seepage. ! too sandy,
! ! slope. | too sandy. H | seepage.
¥ + ] ] ]
1 1 I ] ]
KL e e iSevere: iSevere: |Severe: |Severe: {Poor:
Quam { floods, | floods, | floods, | floods, | wetness.
| wetness, ! wetness. | wetness. | wetness. H
{ percs slowly. i i [ 1
] [] ] ) ]
] 1 1 1 1
345 |Severe: |Severe: |Severe: {Severe: {Fair:
Wilmonton | wetness. | wetness. ! wetness. | wetness. | too clayey.
[] ] [] t 1
t ] i 1 1
R B |Severe: iSevere: iSevere: iSevere: {Poor:
Malachy ! wetness. | seepage, | seepage, | seepage,- ! too sandy.
H | wetness. | wetness. | wetness. i
] 1 ] ] 1
1 1 1 1 1
402Eemmmmmc e |Severe¥: }Severe: 1Severe: iSevere: |Poor:
Sioux i slope. ! slope, | seepage, { slope, ! slope,
H | seepage. ! too sandy. | seepage. { small stones,
i i i ! | seepage.
] ) ) ) )
] ] 1 I ]
418eccmccccc e iSevere: |Severe: }Severe: iSevere: |Poor:
Lamoure i floods, i floods, i floods, ! floods, | wetness.
| wetness. | wetness. | wetness. | wetness, H
[] [] [] [] []
1 1 i [ ]
421B, 421B2e—caaaa 1Slighteweecacaaaaa {Moderate: iSlight-maccaaaao. 1Slighteeeeemaaaaa {Good.
Ves H | slope, H ! |
i i seepage. i | i
: } H 1 '
L R {Severe: |Severe: |Severe: |Severe: 1Good.
Seaforth | wetness. | wetness. | wetness. | wetness, 1
[] ] [] [] ]
] ] [ ] I
Ll 4 S iSevere: iSevere: {Moderate: iSevere: {Poor:
Buse ! slope. ! slope. ! slope. | slope. i slope.
] ] ] []
i i 1 H

See footnotes at end of table.
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TABLE 8.--SANITARY FACILITIES--Continued

T T T T T
] ] I t 1
Soil name and 1 Septic tank | Sewage lagoon | Trench H Area i Daily cover
map symbol ! absorption H areas H sanitary H sanitary i for landfill
1 fields 1 : landfill | landfill |
[ T T ] T
E E i E 5
J3TFmmmc e iSevere: {Severe: |Severe: |Severe: {Poor:
Buse | slope. | slope. ! slope. ! slope. | slope.
[] ] [] ] ]
] ! ] ] i
R e T iSevere: |Severe: |Severe: |Severe: 1Good.
Normania | wetness. ! wetness. | wetness. | wetness. i
] ] (] [] ]
I I 1 ] ]
§50mmmmre— e —————— !Severe: iSevere: |Severe: {Severe: {Poor:
Rauville ! floods, { floods, { floods, ! floods, | wetness.
| wetness, | wetness, | wetness, | wetness, H
| percs slowly. | seepage. | seepage. | seepage. !
] ] ] ] 1]
1 ' 1 1 t
L it {Moderate: {Moderate: iModerate: 1Slightemceeeeeaa- {Fair:
Darnen | percs slowly. | seepage, ! too clayey. H ! too clayey.
] ] l ) ] ]
i i1 Slope. i P i
| i i : 1
8ouD2%% ; ! ! i i i
Storden-==ececcaaa—a {Severe: |Severe: {Moderate: | Severe: {Poor:
i slope. | slope. i slope. | slope. ! slope.
[] ) ] ]
1 1 1 b ]
Everly-—-ccceceeee- iSevere: iSevere: {Moderate: {Moderate: {Fair:
| slope, i slope. ! too clayey. | slope. ! too clayey,
| percs slowly. ' ! i | slope.
[] [] ] ] t
] 1 I I t
902C2%#: ! ! ! ; :
Barnes-===ccccecca- {Moderate: {Severe: 1Slight-=eeeecaacaax i Moderate: {Fair:
| percs slowly, | slope. 1 { slope. | slope.
! slope. i | i ]
' ' i i i
Busee=eeeoccaanaa-- iModerate: |Severe: 1Slighteemcmcceaee i Moderate: \Fair:
| percs slowly, ! slope. i | slope. | slope.
! slope. ! ! 1 i
1 i i i 1
QOuB2##% i 1 i i i
Arvilla---c-ac-cee- 1Slight¥cccccaaaax |Severe: iSevere: iSevere: {Poor:
i | seepage. | seepage, | seepage. | too sandy,
' ! ! too sandy. ! | seepage.
] ] ] [] ]
1 1 1 i I
Barnes-—-----—=«—-—--{Moderate: iModerate: iSlighteceeemcuaao 15light—emccccmaaa 1Good.
! percs slowly. | slope, ] ! i
' | seepage. i i ]
' i i i i
Buse--m—vrccnmecaa- |Moderate: iModerate: {Slighteeecercaaaa- 1Slight——mwccceeux 1Good.
| percs slowly. | seepage, ' 1 1
] i slope. i i '
1 [] ] [] []
] ] I i ]
QoyC2##; i i 1 1 H
Arvilla-c-cccamaaaa {Moderate#*: |Severe: |Severe: |Severe: |Poor:
| slope. | seepage, | seepage, | seepage. ! too sandy,
1 ! slope. | too sandy. | | seepage.
[] [] ] 1 1
1 ] 1 ] I
Bus@--—c—cccacacaa- iModerate: |Severe: 1Slight-——mmmccea iModerate: tFair:
| percs slowly, | slope. 1 ! slope. ! slope.
! slope. ! ! : .
i ! | i 1
Barnes--——-c—aceaee-- iModerate: | Severe: 1Slight-mcmmcceeeu {Moderate: {Fair:
| percs slowly, ! slope. | | slope. ! slope
! slope. ' | ! '
i i | i !
913D2%#*; ] ' i i !
Buse-——cccccmcac- |Severe: iSevere: iModerate: {Severe: {Poor:
i slope. i slope \ slope. | slope. ! slope.
] ] ] ) []
1 1 [ 1 i
Barnes---eccececcecea |Severe: |Severe: iModerate: |Severe: {Poor:
\ slope. i slope. ! slope. | slope. | slope.
] ] t )
1 i 1 b

See footriotes at end of table.
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TABLE 8.--SANITARY FACILITIES--Continued
: [] T
Soil name and i Septic tank ! S I : '
ewage lagoo i ;
map symbol E absorption ; greasg ! ; szzfzgry E s Af:a 3 S
: i ! anitar
E fiends : E T arin) : landfili i for landfill
H T
H i : ! i
"L ’ | | | |
_____________ !Severe: !Severe: ) : | l
| percs slowly. i slope. :Mgggr:;e. EModerate: iFair:
‘ : i ayey. i slope. } too clayey,
o E | ; i | slope.
------------ iSevere: |Severe: ' i H ;
e eres slowly. ; Yere :Sl1ght --------- EModerate: {Fair:
1 N | : E i slope. ! slope.
g ! = | | |
--------------- evere: | : ;
i °ve :Severe. IModerate: iSevere: IIPo :
i pe, ! slope. i slope ! L sl
i e slowly. ! : . : slope. s slope.
! 1 ' ' |
Formanes«esccccacax iSevere: I'S : ; ; '
E ! i clayey. i slope. | too clayey,
! i | slope.
it | i i f o
--------------- iSevere: | Severe: ! : I !
Rechedg E SYore :Mogerate. ESevere: | Poor:
. ; : i slope. i slope. ! slope.
OUX==—memmwccom— iSevere®: ! : i i .
Aeheby ;S:ngz. ESevere: iSevere: EPoor:
: ! seepaée i :eepage, 3 slope, ! slope,
E ! . ; oo sandy. i seepage. E small stones,
' i see .
g i | : : o
--------------- {Severe: {Severe: H :
elope. i Yene :Se{ere. iSevere- {Poor:
st | P ore | slope. | slope. { s1ope.
ioux-—=-ccccccccaa- |Severe¥: | Severe: ! ; :
S e E slope' :Szzgre. ESevere' \Poor:
| ! seepaée : pe, ' slope, { slope,
! ! . i seepage, | sSeepage. | small stones
: ! i too sandy. E | seepage. !
gt ” | | ’ 5
------------ {Moderate®: ! : ¢ ;
Arepebey :S:;:r:.e ESevere. |Severe: ;Poor:
: i page, | seepage, | seepage. i too d
| i slope. | too sandy. H { se age.
' ' i epage.
Storden-=mecceeanen IModerate: ; ' [ ;
: Severe: 1Slight===== :
 olopa. E Sepe’ :Sllght ——— iModerate: {Fair:
. i : E : slope. | slope.
---------------- iModerate: |Severe: 1S1i i :
M lopa. ; Yepe! :Sllght --------- ‘Moderate: {Fair:
N E : E i slope. E slope.
Storder.x ------------ I:Model"a’(:e: :ISevere- =' i i i
o lope. : slope: :Sl1ght --------- EModerate: jFair:
. E : ; ' slope. i slope.
---------------- iModerate: | Severe: | ' :
epeiny ; Stene :Slight --------- iModerate: {Fair:
N E : ; i slope. i slope.
Stordeé ------------ iSevere: ;severe' s ; E
Rohebe l slope. :Mogerate: ESevere: {Poor:
. | | . : slope. i slope. } slope.
[ R e T iSevere: 'S : ; ; !
i : evere: H : i
elope. i Syere :Mogerate. ESevere: {Poor:
N | : i slope. i slope. { slope.
9ggmo;re Il’S : E | 3
------------ iSevere: iSevere: 1 : ; ;
3 floods, i floods, fs§¥§;§é iS?Ier: P
y 1 oods |
) i wetness. ; wetness. 5 wetness. E wetness. i wetness.
a Prairie-w--wece-- 1Severe: M ; ; I
‘ : oderate: iSevere: ! '
o s i i : iSevere 1Good .
i ' wetness. E floods, ! floods. 5
i : ! wetness. H !
i ' ! ! :
] ]

See footnotes at end of table.
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TABLE 8.--SANITARY FACILITIES--Continued

-

[] 1 [] ]
] ] ] ] 1
Soil name and H Septic tank |  Sewage lagoon | Trench H Area i Daily cover
map symbol i absorption ! areas ! sanitary H sanitary ! for landfill
! fields 1 i landfill ) landfill i
T T [] T []
| ; ) ‘ H
I ] I ] 1
1016%% ! ! ' i 1
Udorthents ! ] H i !
i 1 ] ] ]
1 ] 1 ] ]
1029 %% H | ! i !
Pits, gravel H ! i i i
1 i ! i H
1032%% i i ' i ‘
Aquents and ! | ! ! i
Udorthents ! | i i i
] [] ] (] ]
1 i 1 ] ]
1053%% H i : i i
Aquolls and Aquents! ! ' | i
] 1] 1 1 ]
| 1 1 | I
1800 *¥¥ e |Severe: |Severe: |Severe: {Severe: \Fair:
Bearden | wetness. ! wetness. | wetness. | wetness. | too clayey.
[] ] ] 1 ]
] ] | ] '
1810% ¥ e e iSevere: }Severe: |Severe: | Severe: tPoor:
Colvin ! percs slowly, | wetness. | wetness. | wetness. | wetness.
| wetness. ! ! ' i
1 ] i i i
181 s ccmcc e |Severe: ., iSevere: |Severe: iSevere: {Poor:
Oldham | percs slowly, i floods. | wetness, ! wetness, | wetness.
{ floods, 1 ! floods. ! floods. !
| wetness. ' ! ' 1
[] ] ] ] ]
] 1 ! ! ]

* Excessive permeability rate can cause pollution of ground water.
##3ee map unit description for the composition and behavior of the map unit.
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[Some of the terms used in this table to describe restrictive soil features are defined in the Glossary.

text for definitions of "good,"™ "fair," "poor,"™ and "unsuited."

rated]

Absence of an entry means soil was

See
not

) L] T T
+ ] ] 1
Soil name and 1 Roadfill H Sand ! Gravel i Topsoil
map symbol H i i i
: : i |
] ] i ]
i i 1 !
fommm—mmccccccemc—————— 'Poor: {Unsuited: {Unsuited: |Fair:
Aastad ! low strength. { excess fines. | excess fines. | too clayey.
1 1 ] t
] ! I ]
33B, 33B2-=e~—ccccne-- \Fair: iUnsuited: iUnsuited: 1Good.
Barnes | low strength. i excess fines. ! excess fines. H
[] [ [] ]
[ ! i 1
3fmmmmcmccememccc e {Poor: iUnsuited: {Unsuited: {Fair:
Flom ! low strength. | excess fines. | excess fines. ! too clayey.
1 ] t []
1 ] 1 1
[ T T \Poor: jUnsuited: iUnsuited: 1Good.
La Prairie } low strength. | excess fines. | excess fines. H
] [] ] 1
] ] ! ]
TOemmmmcmccm———————— 'Poor: iUnsuited: tUnsuited: iGood.
Svea | low strength. | excess fines. i excess fines. i
) ) [] 1
1 ] 1 ]
L T i tPoor: {Unsuited: iUnsuited: iFair:
Canisteo | low strength, | excess fines. | excess fines. { too clayey.
| wetness. | i i
! : ! |
1M mccccceeme e cccee !Poor: iUnsuited: {Unsuited: {Poor:
Glencoe | wetness, | excess fines. | excess fines. | wetness.
| low strength. ! | |
[] [} ] []
[ I ] i
127, 127Bececccemeee {Good-=mecmcm e ccc e 1Good-—mmcmmcccccee iUnsuited: 1Good .
Sverdrup i i | excess fines. H
(] ] 1 )
1 1 ] 3
149B, 149B2--cccmeaa—- {Poor: {Unsuited: iUnsuited: iFair:
Everly ! low strength. | excess fines, | excess fines. ! too clayey.
] t 1 1
1 1 ] 1
1U9C2mcmc e {Poor: iUnsuited: iUnsuited: \Fair:
Everly ! low strength. | excess fines. ! excess fines. { slope,
! i i ! too clayey.
] ] 1 []
1 ] ] ]
168B, 168B2--wece—a——-- \Fair: iUnsuited: iUnsuited: {Fair:
Forman { shrink-swell, | excess fines. ! excess fines. i too clayey.
{ low strength. 1 | i
1 [] ] ]
1 1 ] I
18 cmmccccm e \Poor: iUnsuited: tUnsuited: {Good.
Hamerly ! low strength. | excess fines. ! excess fines. \
] 4 1 1
1 ] ] I
210e—mmmmcmem [P —— }Poor: tUnsuited: iUnsuited: {Poor:
Fulda { shrink-swell, | excess fines. | excess fines. ! too clayey.
| low strength, ! i i
| wetness. { ! ;
i ! : !
212-mwemecc e {Poor: tUnsuited: {Unsuited: tPoor:
Sinai | shrink-swell, | excess fines. ! excess fines. ! too clayey.
! low strength. i i i
] ] [} []
' ] t ]
219mcmmmmme e ———— {Poor: tUnsuited: iUnsuited: {Poor:
Rolfe { low strength, | excess fines. | excess fines. | wetness.
| wetness. ) | i
i ! i i
236 m e e e {Poor: iUnsuited: iUnsuited: {Fair:
Vallers ! wetness, { excess fines. | excess fines. ! too clayey.
! low .strength. | i i
] [} ] 1
1 ' 1 ]
P R it {Poor: {Unsuited: lUnsuited: {Poor:
Letri { low strength. | excess fines. i excess fines. ! wetness.
t ] ] []
4 B 1 ] ]
2Ufpmmmm e —————————— {Poor: {Fair: |Poor: 1Good.
Marysland | wetness. | excess fines. | excess fines. i
) 1 ]
] 1 t
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T T ¥ T
[ [ 1 [}
Soil name and i Roadfill 1 Sand ! Gravel ! Topsoil
map symbol ! | i i
t 1 ] []
T T T —
1 1 ] 1
! ! : !
276 m e e !Poor: iUnsuited: iUnsuited: }Poor:
Oldham ! low strength, | excess fines. ! excess fines. | wetness.
! shrink-swell, i | i
| wetness, ! ! '
' : 1 H
284B, 284B2, 284C2----~|Poor: tUnsuited: tUnsuited: {Fair:
Poinsett ! low strength. ! excess fines. | excess fines. { too clayey.
] $ ] ]
1 i ] 1
335 {Poor: iUnsuited: iUnsuited: }Poor:
Urness | wetness, | excess fines. | excess fines. | wetness.
! low strength. ! i i
] [] 1 ]
] i i ]
339, 339B-e~—mcmcmeeee 1Go0demmm e HeToTeTs E ——————— 1Good-wemmm e ceeat 1Good .,
Fordville ! ) ! ]
] [] [] ]
] i 1 1
341, 341 1Beccccccnaaa = 1G00d=wocmmm e e 1G00dmmmcmcccccmean e Lo Yo T P —— {Fair:
Arvilla ! ! i ! thin layer.
[] t ] ]
] i Hl 1
KL e 1Go00dmmmmm e e 1Go0d=mccmm e 1Good=mmmccccmaeem {Fair:
Arvilla i i 1 ! thin layer,
! i i ! slope.
i : H !
L T g \Poor: iUnsuited: iUnsuited: {Poor:
Quam | wetness. | excess fines. | excess fines. { wetness.
[] t ] []
1 1 ] ]
3YBec e {Poor: {Unsuited: tUnsuited: {Fair:
Wilmonton | low strength. ! excess fines. | excess fines. ! too clayey.
(] ] 1 ]
1 1 ] 1
R 1Goodmwmmmmmeeeeee |Fair: !Unsuited: {Good.
Malachy ! ! excess fines. | excess fines. :
] [} t 1
] ] i I
402E-c—cceccccnc e {Fair: 1G00d—mmmcccccmaaa 1Go0dmm—mmm e {Poor:
Sioux ! slope ! ! { slope,
i i i ! small stones.
] ] t ]
I ] I ]
LI ‘Poor: iUnsuited: !Unsuited: iFair:
Lamoure ! low strength, | excess fines. | excess fines. i too clayey.
! wetness. ! i i
£ [] 1 1
1 [} i 1
421B, 421B2--ccccceaaa {Fair: iUnsuited: iUnsuited: 1Good.
Ves ! low strength. | excess fines. | excess fines. 1
1 ] [] ]
1 1 1 ]
L e it el P {Fair: {Unsuited: tUnsuited: {Good.
Seaforth ! low strength. | excess fines. | excess fines. |
1 [] ) t
N 1 [ t ]
(15 § . ———————— ‘Fair: {Unsuited: iUnsuited: {Poor:
Buse { low strength, | excess fines. | excess fines. ! slope.
| slope. i ' i
i i ! !
43TFmmeem Emmee———————— |Poor: tUnsuited: iUnsuited: |Poor:
Buse \ slope. | excess fines. | excess fines. ! slope.
] ] ] t
] ] ] 1
L {Poor: tUnsuited: lUnsuited: 1Good.,
Normania ! low strength. | excess fines. | excess fines. |
] ] [] ]
1 1 1 1
450-cccme e {Poor: tUnsuited: iUnsuited: {Poor:
Rauville ! low strength, | excess fines. ! excess fines. | wetness.
| wetness. i i !
i ' i :
L L e \Poor: !Unsuited: tUnsuited: 1Good.
Darnen ! low strength. | excess fines. | excess fines. i
1 [] [] 1
1 [ 1 ]
89UD2%: ! ! ! !
Storden--——meccccccwaa- \Fair: iUnsuited: iUnsuited: {Poor:
slope, | excess fines. | excess fines. ! slope.
] t )
| ' i
I ] I

]
1
| low strength.
]
1

See footnote at end of table.
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TABLE 9.-~CONSTRUCTION MATERIALS--Continued

Soi

1 name and

map symbol

Roadfill

Sand

Gravel

Topsoil

894p2%:

902C2%;
Barnes

GouUB2*:
Arvill

Barnes

904C2%:

Barnes

913D2%:

915C2%:;
Forman

Forman

917D2%:

Qe—cecmmmce e

Poor:
low strength.

e . o epu—

Fair:
| low strength.
]

air:
low strength,

low strength,
slope.

Fair:
low strength,
slope.

{Fair:

! shrink-swell,
! low strength.
]

E

Fair:
low strength.

Fair:
! low strength,
! slope.
]
I
]

jFair:

! shrink-swell,
! low strength.
[]
':

{Fair:
low strength,
slope.

{Fair:

! slope.

See footnote at end of table.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

(10 7« P,

Unsuited:
excess fines

Unsuited:
excess fines.

Unsuited:
excess fines.

suited:
xcess fines.

[ -1

suited:
xcess fines.

o3

Unsuited:

n
excess fines.
Unsuited:

excess fines.

suited:
xcess fines.

o3

suited:
xcess fines.

oS

suited:
xcess fines.

[ =1

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

t

Fair:
slope,
too clayey.

Fair:
slope.

Fair:
slope.

Fair:
thin layer.

Good.

Good.

Fair:
thin layer,
slope.

Fair:
slope.

Fair:
slope.

Poor:
slope.

Poor:
slope.

Fair:
too clayey,
slope,

Fair:
slope.

Poor:
slope.

Fair:
too clayey,
slope.

Poor:
slope.

Poor:
slope,
small stones.
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| low strength,
{ shrink-swell,
wetness.

too clayey.

T T T |
1 1 ] I
Soil name and H Roadfill 1 Sand ! Gravel i Topsoil
map symbol ! i ! i
] i : i
1 | | i
[] ) (] ]
1 b i '
917E*: i i | i
BuS@-=-cmemmcmcace—aa {Poor: iUnsuited: iUnsuited: {Poor:
i slope. | excess fines. | excess fines. i slope.
] ) 1 1
1 1 | 1
SiouXx——c—mcmmm e |Poor: 1G00d=mecmcccm e 1G00d=mmcc oo {Poor:
! slope. ! ' | slope,
i i i | small stones.
t 1 1 ]
| 1 1 1
953C*: H : 1 i
Arvilla-—-=cececccao-- 1Go0d-mmccmmcccc e acae 1G00demwcmcmc e 1G00d——mmmmmmmem e {Fair:
' ! ! { thin layer,
! H H ! slope.
i H ' i
Stordene-—e-ccccccceaaa {Fair: {Unsuited: tUnsuited: {Fair:
{ low strength. | excess fines. ! excess fines. | slope.
] ] 1 []
1 ] ] 1
VeSmmmmmmc e mc e eae {Fair: tUnsuited: iUnsuited: {Fair:
! low strength. i excess fines. | excess fines. | slope.
1] 1 ] []
t 1 1 ]
g5L4C2%*; | ! 1 !
StordeNeemmecmcacaaaa |Fair: tUnsuited: iUnsuited: {Fair:
i low strength. { excess fines, | excess fines. | slope.
] t [] 1
] I 1 ]
VeS-memmmmccmccmeeeem \Fair: iUnsuited: tUnsuited: {Fair:
! low strength. | excess fines. | excess fines. | slope.
] 1 ] )
1 ] 1 I
954D2#: i ! 1 i
Storden--eeceecmaa—o—- \Fair: tUnsuited: tUnsuited: {Poor:
| slope, ! excess fines. | excess fines. ! slope.
! low strength. | ! ]
[] ] ] []
] ] 1 ]
VeSemememomc e {Fair: iUnsuited: tUnsuited: \Poor:
| slope, | excess fines. | excess fines. ! slope.
! low strength. ' ' i
] (] ] ]
1 ] ] 1
986%: i ! ! !
Lamouree-eeecmcae—aaax {Poor: {Unsuited: tUnsuited: {Fair:
! low strength, { excess fines., | excess fines. | too clayey.
| wetness. 1 H i
| i ! i
La Prairieeeceeceeceaa-o- {Poor: iUnsuited: iUnsuited: 1Good.
! low strength. | excess fines. | excess fines. i
] ] t []
1 ] 1 [
1016%. ! ; ; ;
Udorthents ! ! ! '
] 1 ] []
] I 1 ]
1029%, ' i i |
Pits, gravel | ! ' i
] 1 ] ]
1 ] ] ]
1032%, i i i i
Aquents and ! ' ' i
Udorthents H ! ' |
] (] ] []
1 ] 1 1
1053%, i i i i
Aquolls and Aquents | H i ]
[] ] ] ]
1 ] ' 1
1809 ccccc e | Poor: tUnsuited: tUnsuited: {Poor:
Bearden ! low strength. | excess fines. | excess fines. ! thin layer.
1 ] 1 1
1 ] 1 1
1810  ccmcmcmc e {Poor: iUnsuited: iUnsuited: {Fair:
Colvin | wetness, | excess fines. | excess fines. | too clayey.
! low strength. i : i
[] ] ] ]
I ] ] 1
181cmcmcccccccccrm——— 'Poor: {Unsuited: iUnsuited: {Poor:
0ldham | excess fines. { excess fines. | wetness,
] [] ]
i ! i
] i i

*# See map unit description for the composition and behavior of the map unit.
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TABLE 10.--WATER MANAGEMENT

poor outlets.

[Some of the terms used in this table to desc;ibe restrictive soil features are defined in the Glossary. Absence
of an entry means soil was not evaluated
i i ] ] o ]
Soil name and | Pond i Embankments i Aquifer-fed | Drainage i Terraces i Grassed
map symbol E reservoir E dikes, and H excavated 1 i and H waterways
i areas ; levees E ponds E } diversions 1
I I 1 | ‘ {
t [} ) i i ]
1 I ! 1 I 1
6- - iFavorable-=e--- iFavorable------ 1Slow refill----{Not needed----- iNot needed----- {Favorable.
Aastad ] i i i i i
] 1 ] ] ] ]
b I ] ] i 1
33B, 33B2-------- 1Seepagee—==-=-- iFavorable------ iNo water—----- iNot needed=---- }Complex slope |Favorable.
Barnes i i ] i i i
] i ) ) t )
] t ] I t 1
3fmmmmmm e {Favorable------ IWetnessemewenae 1Slow refill----}Frost action---}Not needed-----{Wetness.
Flom ! ! ] i i ]
] 1 ] 1 1 []
1 ] I ] I 1
Blomeccccccccaea ESeepage -------- EFavorable ------ EDeep to water, {Not needed----- {Not needed----- {Favorable.
La Prairie ! i ! slow refill. | 1 i
] ] ] ° 1 ' ]
1 t ' 1 ] I
Yg --------------- ESeepage -------- iFavorable ------ EDeep to water, sNot needed----- {Favorable-=w--- {Erodes easily.
vea t H { slow refill, | H |
1 1 ] 1 ] ]
I t ] ] 1 ]
L it 1Seepage----=--- iWetness———ee--- 1Slow refill----{Frost action---i{Not needed----- iWetness.
Canisteo ] i ] ] i i
] ] 1 ] ] 1
1 ] ] 1 ] |
LR e et | Seepage~-====-- iWetness, {Slow refill----}Floods, iNot needede=-=- iWetness.
Glencoe H i hard to pack. | { frost action. | 1
] 1 ] 1 i ]
1 1 ] 1 ] 1
12T mmmm e |Seepage-=~==w== {Piping, iNo water—-—-—--- iNot needed=-=--- iNot needed----- iDroughty.
Sverdrup E | seepage. ! i : ]
) ] ] ) ]
1 1 1 ' ] t
127Bemccmm e |Seepage~==w=m=mm ‘Piping, iNo water--—--- iNot needed-=--- 1Too sandy-===-- iDroughty.
Sverdrup E | seepage. ] ] ] i
] ] 1 ] 1
) I 1 [ 1 1
1;9B,1149B2 ------ EFavorable ------ EFavorable ------ iNo watere-=--- iNot needed----- iFavorable-====- {Favorable.
verly ] i i i i i
) 1 1 ' 1 )
t 1 I ] 1 1
1:9C2; ----------- ESeepage -------- EFavorable ------ iNo water------ iNot needed-=--- iFavorable~wew-- tSlope.
verly ] ] ] ] ] i
1 1 1 ] ] ]
1 | I I I ]
1385, 168B2-===== EFavorable ------ EFavorable ------ ENo water-——---- iNot needed----- {Complex slope |Favorable,.
orman ' ] ] i 1 i
) 1 1 ] ] ]
I i I ] i ]
13“---; ---------- iSeepage -------- iFavorable ------ 1Slow refill----{Not needed====-- iWetnesS—mecmwa= {Erodes easily.
amerly ] i i i i |
] 1 1 1 1 ]
) ] i ] | ]
210m=wcncneccnana iFavorable~==w== {Hard to pack, {Slow refill----{Percs slowly, {Not needed----- {Wetness,
Fulda E E wetness. i E frost action. E i percs slowly.
]
] | ] ] ] I
212cccmcccccmne e EFavorable ------ iHard to pack---|{No water------ iNot needed----- iNot needed----- iPercs slowly.
Sinai | | i : : ;
t ] ] 1 ) ]
1 1 ' I ] 1
219 jFavorable--=---~ iWetness-===c=m- iSlow refill----{Floods, iNot needed-=--- |Wetness,
Rolfe E a E E percs slowly, | ! erodes easily.
t ]
; ; i i frost action. E i
236-—mmmmmme e yFavorable------ iWetness----ee-- iSlow refill----|Frost action---iNot needed----- iWetness.
Vallers i ] ] i ] ]
] ] ] ! ] ]
] i I i I I
231;-; ----------- EFavorable ------ EWetness -------- ESlow refill---~{Favorable--=--- iNot needed-==-- iWetness.
etr ] I ] | i 1
) ) 13 ] 1 1
i 1 I | 1 1
24feememecnecaaa- |Seepage———m—=mn |Seepage, {Favorable----- iFloods, iNot needed=~--- iWetness,
Marysland i E wetness. E frost action. E E droughty.
] 1 I | |
P R e {Favorable------ {Hard to pack, |Slow refill----{Floods, iNot needed-=--- {Wetness.
Oldham wetness. E percs slowly, |
]
| |
] ]

284B, 284B2,

284C2------------ESeepage--------lFavorable------lNo watere--ee--

Poinsett

!

Not needed=====

!
|
i
b
1
I
'
i
]
I
]
I
|
I
t
I
i
I

iErodes easily
]

Erodes easily.
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T T T T T T
1 1 1 ] 1 1
Soil name and | Pond | Embankments ! Aquifer-fed | Drainage ! Terraces i Grassed
map symbol | reservoir ! dikes, and i excavated i ! and 1 waterways
) areas 1 levees ' ponds ' | diversions |
] T T T T []
i i E : i E
335cm e |Favorable—=-=-- iPiping, {Slow refill----{Floods, iNot needed--w=-- |Wetness.
Urness | | wetness. | { frost action. | A
1 1 [] t ]
1 | ] 1 ] ¥
L |Seepage~=m===== |Seepage~-=--===~ iNo water--—---- iNot needed----- iNot needed~===- {Favorable,
Fordville | ' i ! 1 i
| 1 i i | !
339Bemcc e |Seepage=—=m====- | Seepage=--===---= iNo water------- iNot needed--=-- iToo sandy~==-== {Favorable.
Fordville ! i i ] ! |
1 i i | 1 !
KL T |Seepage-—r=w==- |Seepage===em==a iNo water--——---- iNot needed====- INot needed=-=~- iDroughty.
Arvilla i ! i i i i
| | ! i ! i
34 1Brwmee e — | Seepage-=—c=u=- | Seepage-=—====== iNo water------- iNot needed—---- {Too sandy, iDroughty.
Arvilla 1 H H i | soil blowing. |
1] ] 1] t 1] t
I ' 1 t 1 1
381Cemmm e e e |Seepage=we—maua= {Seepage—======-= iNo water--~--e-- iNot needed----- iToo sandy, iSlope,
Arvilla ! | ] | | soil blowing. | droughty.
1 ] ] t ] )
1 1 ] I 1 I
B T {Favorable-==--- iWetness====aaeo 1Slow refill----|Floods, INot needed-=~w-~- iWetness.
Quam ) H i ! frost action. | !
1 ] ] ) £ ]
] ] 1 ' 1 1
L R |Seepage~~=w=n== {Favorable------ {Deep to water, [Not needed----- INot needed==--- {Favorable.
Wilmonton ! ! ! slow refill. | i i
t 1 ] ] ) (]
1 1 ] 1 ! 1
KL N e |Seepage===emm=-= | Seepage-=—====== iDeep to water |Not needed-=-=-- iNot needed==e-- iDroughty.
Malachy | ! i i i i
i i i i i i
402E-==mcnrmccccnax }Seepage-===a-== |Seepage-======= iNo waterees---- iNot needed----- iSlope, iSlope,
Sioux | ! ! ! | too sandy. | droughty.
1] t ] ) ] 1
1 1 t | ] I
418 e | Seepage-=—====-= JHard to pack, |Slow refille---|{Floods, INot needed==--- iWetness.
Lamoure | | wetness. 1 i frost action. | H
1 1 [] ] ] ]
1 ] | I ] ]
421B, U421B2-=====- iSeepage======== {Favorable~=em==- INO watere—-ea-- iNot needed-==~- iComplex slope |Favorable.
Ves 1 1 ' : i i
i ! i i i !
L e | Seepage-~~====-- {Favorable-=e——- iDeep to water, [Not needed=---- {Favorableewe—e- {Favorable,
Seaforth ! H ! slow refill. | i i
1 ] ] ) 1 )
i 1 1 | I ]
437E, U437F--cemeem |Seepage, |Favorable-===-- iNO watereeee--- iNot needed----- 1Slope~remcccaca-" iSlope,
Buse | slope. H ! i 1 | erodes easily.
1 ] ) 1 ] ]
1 ] | 1 ' 1
YUbmmmmmmmmcme e | Seepage-=—ceu=- |Favorable~=--w- iDeep to water, (Not needed--~-- {Favorable-ee=== {Favorable.
Normania 1 | | slow refill. ! ! !
1 [] ] ] 1 [}
1 1 1 ] 1 I
450~ mmmmmm e |Seepage~=-====- {Wetness, 1Slow refill=--~|Floods, iNot needed-==-- |Wetness.
Rauville 1 i hard to pack. | | frost action. | !
] 1 ] ] 1 1
1 1 ] | ] ]
49UBecmec e e |Favorable-==--- {Favorable-===== iNo water------- iNot needed-==-- {Favorable--—-~- {Favorable.
Darnen ! | ] ] ! i
i i i i ] 1
89up2#*: | i | ! i 1
Storden-=—-ceceee-- {Slope, |Favorable--==-= INo water------- iNot needed---~=~ {Slopee=ecana --=}Slope,
| seepage. i i ] 1 | erodes easily,
] (] ] ] ] ]
1 ] ] ] ] ]
Everly-eececccaaaaa |Seepage====w---|Favorable-~~--«{No water-e----- iNot needed-----|Favorable-~-----{Slope.
] ] ] ) 1 ]
1 I ] ' I ]
902C2%: | i | ! i |
Barnes------ -===-|Seepage----~--~|Favorable------{No water-------iNot needed-----}Complex slope |Slope.
] (] 1 ) ] )
1 I ] i ] 1
Buse-==-cmccccaaa- |Seepage~======-|Favorable------|No water-------|Not needed----- {Favorable==«--~{Slope,
| | ] i i | erodes easily.
1 ] ] ] L] ]
I I ] t ) ]
90uB2%*: i ] ! | | i
Arvilla-----c---- | Seepage--=—==-= | Seepage-===mmmn {No watere---~--{Not needed----- {Too sandy, iDroughty .,
| i i ' ! soil blowing. |
! ] ] ] ! i
Barnes-e-==--e---|Seepage-=====-- \Favorable—====- iNo water-~e=---|Not needed===-- {Complex slope |Favorable.
! ] i i i i
BuS@e-=-=-eewa-a-|Seepage--~~--~=|Favorable-—---- iNo watereeee--- iNot needed-----|Favorable------}Erodes easily.
] ] 1] []
'

See footnote at end of table.
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Pits, gravel

[] T T T T - T
1 1 ] 1 ] ]
Soil name and | Pond | Embankments \ Aquifer-fed | Drainage H Terraces H Grassed
map symbol ! reservoir | dikes, and ! excavated i | and H waterways
! areas 1 levees ! ponds i | diversions H
L] T T T T T
‘ \ g l ) i
] [ 1 I 1 [
QOuUC2*: ! ! ! ; : ,
Arvilla—-—=e——ca—ac= |Seepageemecccex iSeepage-—===-=- iNO water------< iNot needed----- iToo sandy, ~ iSlope,
i ! i ! ! soil blowing. | droughty.
] ] ] ] ] []
1 ] 1 ] ] [
Busge=emmmmmeeae— | Seepage--—---==- {Favorable------ iNo water------ iNot needed----- iFavorable------ 1Slope,
| i 1 j | ! erodes easily.
i } i ) i ]
BarneSe-—=c—=ee~-- iSeepage-—-—===- \Favorable------ INo watere—e-o--- iNot needed--=-- iComplex slope |Slope
) 1 1 1 ] 1
1 ] ] ] I ]
913D2%: i ! i i i ]
BusS@e=-—cmcmmeen= i Seepage, {Favorable------ INo water-——---- INot needed==--- 18lopee—mmceccaca= iSlope,
! slope. ! 1 | ! ! erodes easily.
[] 1 1 ] [] []
I ] ] [ 1 1
Barnes==eec—ce—we= 18lope=w==cecmcea {Favorable—e=--- tNo water------ iNot needed----- 1Slope==——cece—o iSlope.
1 ] ] ] t []
] 1 ] ] I |
915C2%: | i i | i |
Formane--eecee——-- |Favorable-==--- {Favorable--—--- I{No water------- iNot needed----- | Complex slope |Slope.
[} [] ] [] ] ]
] [ 1 1 i 1
Buse----= c—mm———— | Seepage-———=--- {Favorable-=---- INo water-——---- iNot needede---- {Favorable------ iSlope,
i } i ' ' ! erodes easily.
] (] ) 1 ] ]
1 I b [ ] '
915D2%; H i | 1 i i
Buse-—--==mecoc——o | Seepage, {Favorable------ {No water------ iNot needed----- 1Slope-—=mwemac—- {Slope,
! slope. | i 1 i ! erodes easily.
[] [] ] t [} []
] ] 1 | 1 1
Forman----—=-~e~--- iSlope~—---—-ve= {Favorable------ iNo water-——---- iNot needed----- 1Slope-==weeec—o {Slope.
) [] 1 ] 1 t
' I ] ' ] ]
917D2%, 917E*: i ! H 1 | ;
Buse------=cmnee- i Seepage, {Favorable~----- iNo water-——---- iNot needed----- iSlope-===c—mu-- iSlope,
! slope. | i | i | erodes easily.
3 1 ] ) t []
] ] ] ] b b
Sioux----==ocne=-- 1Seepage-----~-~ iSeepage-==----- iNo water------ iNot needed----- iSlope, 1Slope,
i i i i i too sandy. } droughty.
] [} 1 ] 1 ]
1 ) 1 1 ] 1
953C*: ! ! i i ' 1
Arvilla-eeeeecaa—o |Seepage-—=—===== |Seepage==—-==—= INO water-==--- iNot needed----- iToo sandy, iSlope,
' i ! ! ! soil blowing. | droughty.
] t ) 1 ] 1
1 I 1 1 i ]
Stordeneee—eac—a- | Seepage-———===- \Favorable—-—--- iNo water--—-—---- INot needed====- iComplex slope |Slope,
: ! ! ! } | erodes easily.
| i ' ! | i
VeSmwmoeam—c—aaaa iSeepage-==w=ce- {Favorable--—-—-- INo water--——--- iNot needed----- iComplex slope |Slope.
] 1 ] 1 ) )
1] ] ] ] 1 1
95UC2%: ! i | i | !
Storden-—=ee-e--- | Seepage-------- {Favorable=====- iNo water--—----- INot needed----- |Complex slope {Slope,
| | | | i ! erodes easily.
1 : i ! | i
VeSmeomammccacacnan |Seepagee—m==a-- tFavorable--—-==- INO water------- {Not needed-=---- iComplex slope |Slope.
] [] ] ] 1 ]
I 1 I ] ] 1
954D2% ; ! | 1 ) i i
Storden-—------=- {Slope, {Favorable------ iNo water------ iNot needed----~ 1Slope-=c=momue- 1Slope,
| seepage. H H i ! ! erodes easily.
[] 1 ] 1 t []
) 1 ] ] I 1
Ves—mmemommoemeee 1Slope, \Favorable------ INo water------ iNot needed----- 1Slope-=-==-oo-- iSlope.
! seepage. H 1 i ! 1
i ! H i i H
986%: i ! i i i |
Lamoure-—eeec—a--- |Seepage-——-=---== |Hard to pack, |{Slow refill----{Floods, iNot needed=—=-- iWetness.
! | wetness. i | frost action. | !
1 [] ] ] ] ]
1 ¥ ] ] i I
La Prairie~=e===- iSeepage--—-—-=-~ |Favorableee===a= iDeep to water, (Not needed----- INot needed-==-- {Favorable.
i | ! slow refill. | i |
] ] 1 [} ] []
] i 1 1 ] 1
1016%, ! ! 1 H i i
Udorthents 1 ! ! i ! |
| | i ' } i
1029%, i i i 1 | |
i | | 1 i !
! | | ! ! i

See footnote at end of table.
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TABLE 10.--WATER MANAGEMENT--Continued

poor outlets.

i) T T 1 T I
] [ I ] ] I
Soil name and | Pond | Embankments \ Aquifer-fed | Drainage b Terraces ! Grassed
map symbol ! reservoir ! dikes, and 1 excavated i 1 and | waterways
! areas ! levees ! ponds 1 { diversions 1
T T 1 T T T
! ! : : ! :
1 ] ] ] I ]
1032%, | i i ! ! i
Aquents and 1 ! ! i i |
Udorthents | ! ! ! ! o
[} ] ] t 1 ]
1 ] ] 1 ] |
1053%, ! ! 1 i : !
Aquolls and 1 i i 1 1 !
Aquents | ! ! ' ! |
i ] ! i i )
1809 %o ———— {Favorablee=w==- {Favorable---~-- iDeep to water, {Not needede~e=- iNot needed--w=-~- |Favorable.
Bearden ! 1 ! slow refill. |} ! |
] 1 (] [] ] t
] 1 1 ] ] i
1810%cccccccc e {Favorable-——-—--- {Wetness—=vecuax {Slow refill----}Floods, iNot needed-=w-- iWetness.
Colvin ! i H | frost action. |
) 1 ) ] 1 1
1 ] I ] ] I
18 e {Favorable-—---- (Hard to pack, [Slow refill----}Floods, {Not needed----- {Wetness.
Oldham wetness. i | percs slowly, | |
] t ]
| | |

* See map unit description for the composition and behavior of the map unit.
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[Some of the terms used in this table to describe restrictive soil features are defined in the Glossary.
text for definitions of "slight," "moderate," and "severe."

rated]

SOIL SURVEY

TABLE 11.--RECREATIONAL DEVELOPMENT

Absence of an entry means soil was not

See

T T [] ]
] ] ] 1
Soil name and | Camp areas H Picnic areas i Playgrounds | Paths and trails
map symbol : ! ! ! -

| i : ;

T T T ]

1 ] t 1

| i 1 i
[T LT T T TR iModerate: iModerate: {Moderate: iModerate:
Aastad | too clayey, | too clayey. ! too clayey, | too clayey.

| percs slowly. ! ! percs slowly. 1

[] [] 1 1

1 ] 1 ]
33B, 33B2---cce—cee--- 18light-—cmmccmccanaa- 1Slightewccwccccaaaa iModerate: 1Slight.
Barnes ! ! ! slope. !

1 [] 1 1

1 [l 1 1
mmmmmmmm——————————— !Severe: {Moderate: iSevere: {Moderate:
Flom | floods, | wetness, | wetness. | too clayey,

| wetness. | too clayey. : | wetness.

1 1 ] []

1 I ] 1
Slemmmcc e e = iSevere: iSlightewececceaaaaa iModerate: 1Slight.
La Prairie i floods. ! { floods. H

[] ) t ]

1 ] ] [
L T e 1Slightecccccccccacaaa 1Slightecewceeacanaa iModerate: 1Slight.
Svea ' i ! slope. |

1 1 [] []

] ] ] i
] Y R 'Severe: iSevere: iSevere: iModerate:
Canisteo | wetness. | wetness. | wetness, | wetness.

1 1 [] ]

1 [ 1 I
1Mmmmccmc ;e m e e !Severe: !Severe: iSevere: |Severe:
Glencoe | wetness, | wetness. | wetness, | wetness.

! floods. 1 { floods. |

) 1 ] []

| 1 I ]
12T mmmmmm e 1Slightmmmmmommmcameee 1Slight=ma-emmeeeaan 1Slight=mmmmmeaaea- 'Slight.
Sverdrup ! i i 1

i i i :
127Bemmmmmmmmmmemmmme 1Slight-=m=~ecemamcaaa 1S1ightemmecmm=maaan 'Moderate: iSlight.
Sverdrup ] i ! slope. |

t [] 1 ]

1 ] I 1
149B, 149B2-ccccccena- {Moderate: |Moderate: iModerate: {Moderate:
Everly ! too clayey. | too clayey. ! slope, | too clayey.

' ! | too clayey. i

1 [] 1] ]

] 1 I ]
149C2-ccmmc e iModerate: {Moderate: |Severe: | Moderate:
Everly ! slope, { slope, | slope. | too clayey.

! too clayey. ! too clayey. i i

1 (] 1 t

] 1 1 1
168B, 168B2ewecece—e—aa {Moderate: {Moderate: |Moderate: iModerate:
Forman \ too clayey, i too clayey. i too clayey, i too clayey.

| percs slowly. i | slope, H

1 i ! percs slowly. !

1 1 [] []

I ] 1 1
18 cmmccc e {Moderate: 1Slightecccrccccnua- iModerate: 1Slight.
Hamerly | percs slowly. ! { slope, H

! ! ! percs slowly. i

] 1 [] i

] ] ] I
210=mmmcmm e |Severe: iSevere: iSevere: 1Severe:
Fulda ! wetness, | wetness, ! too clayey. | wetness,

! floods, | too clayey. ! | too clayey.

! too clayey. 1 1 i

1 ] ] ]

] 1 ] t
- 7y !Severe: | Severe: 1Severe: iSevere:
Sinai | percs slowly, | too clayey. | too clayey, | too clayey.

| too clayey. ! | peres slowly. H

) [] [] ]

] ] 1 1
210cccccccccecc e e——— |Severe: |Severe: |Severe: |Severe:
Rolfe | wetness, | wetness. | wetness, | wetness.

! floods. H { floods. i

4 I 1 1

I 1 1 1
236mm—mmmmm e eeeem |Severe: |Severe: {Severe: iModerate:
Vallers wetness, ! wetness. ! wetness. | wetness.

1 ] ]
E i E

]
!
{ floods.
]
1
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TABLE 11.--RECREATIONAL DEVELOPMENT--Continued

127

[} T T T
1 i ] 3

Soil name and H Camp areas 1 Picnic areas 1 Playgrounds i Paths and trails
map symbol ! ! 1 i

i i ! '

T T T T

] ] 1 ]

i ! ; 1
e R D |Severe: {Severe: iSevere: |Severe:
Letri | wetness, | wetness. | wetness. | wetness.

! floods. H i i

i i i 1
Ly e T iSevere: |Severe: |Severe: {Moderate:
Marysland | wetness, | wetness. ! wetness. { wetness.

! floods. i i |

: i i i
A e {Severe: |Severe: |Severe: iSevere:
0ldham i floods, | wetness. | wetness, | wetness.

| wetness. | { floods. !

1 [] ] []

| ] 1 ]
284B, 28U4B2---——ce=-aa {Moderate: iModerate: {Moderate: {Moderate:
Poinsett | too clayey. i too clayey. ! too clayey, ! too clayey.

1 ] [] ]

1 i i slope. !

| ! ] H
284C2-mmmmmcmmmc e i Moderate: !Moderate: iSevere: {Moderate:
Poinsett | too clayey. i too clayey. i slope. | too clayey.

] ] 1 ]

1 I i ]
335 mee |Severe: iSevere: {Severe: iSevere:
Urness i floods, | wetness. } floods, | wetness.

| wetness. 1 | wetness. |

] (] ] ]

| ] ] 1
] R — 13 R 17 Y R ———— 1S1ightememomeemmmm——- 1S1ightmmmmemmmmeeeeae iSlight.
Fordville ' i 1 :

1 1 ] []

[ 1 ] [
339Bommmmmm e !S1ighte~emomescmemaman 1S1ightemmmommmmmmeee e |Moderate: 1Slight.
Fordville : 1 ! slope. !

t ] ] ]

1 1 ] 1
1 PO, 1Slighte=ecoaoomeeaeo 1S3 -1 1 P — 1Slightememmmmcmcmaaa- iSlight.
Arvilla i i i i

! ! i i
34 1Bacmccmcmmm—nenna— RN BT, L I ———— D B3 S —— {Moderate: ISlight.
Arvilla ! | ! slope. !

[] ] [] ]

[ ] 1 [

L A K ] |Moderate: {Moderate: iSevere: iSlight
Arvilla ! slope. i slope. i slope. 1
. t (] ] ]

1 1 I 1
B et |Severe: iSevere: |Severe: iSevere:
Quam | wetness, | wetness. | wetness, | wetness.

i floods. H ! floods. H

] i 1 ]

] ) [ 1
KL L R |Moderate: {Moderate: {Moderate: iModerate:
Wilmonton | too clayey. i too clayey. | too clayey. | too clayey.

1 ] [] []

1 1 ] 1
1 1Slight—mmm—cmcmmmmeee 181ight=mmmmmmmmmcamee 1S1ight——mmmmemmmmmeaa iSlight.
Malachy H H ! 1

H | i i
JO2E-mcmmm e mce e |Severe: |Severe: |Severe: iModerate:
Sioux | slope. ! slope. | slope, } slope,

! ! | small stones. ! small stones.

t [] ] ]

I ] t ]
418 iSevere: |Severe: |Severe: {Moderate:
Lamoure ! wetness, | wetness. | wetness, | wetness,

i floods. i | floods. | too clayey.

] [] 1 1]

1 ] 1 1
421B, 421B2-=—cmmmem »=151lightececcccccccacaa 18lighteememcecccaaaaa iModerate: 1Slight.
Ves ! ' ! slope. |

[] ] [] ]

] I I ]

L e L LT 181light —=cmcmmcceceee 1Slighte~ceccacaccnaa- iModerate: 1Slight.
Seaforth ! | | slope. i

[] [] 1] 1]

i 1 1 1
Y37E-mw e c e iSevere: |Severe: |Severe: |Moderate:
Buse i slope. \ slope. { slope. ! slope.

] ] 1 []

' 1 [ 1
Y3 7Fcmmmm e iSevere: {Severe: 1Severe: |Severe:
Buse { slope. ! slope. ! slope. ! slope.

] ]
i 1
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SOIL SURVEY

TABLE 11.--RECREATIONAL DEVELOPMENT--Continued

] T ¥ T
1 ! I ]
Soil name and ! Camp areas ! Picnic areas H Playgrounds { Paths and trails
map symbol ] ! i i
i i i i
T T T T
1 1 1 1
! ! 1 ]
T SO {Slight—c—macmemeee {Slightee——emmmaoooo |Moderate: !Slight.
Normania ! 1 | slope. ! .
[] ] ] 1
i 1 H [
Y T iSevere: iSevere: iSevere: iSevere:
Rauville | floods, | wetness. i floods, ! wetness,
| wetness. i | wetness. '
1 ] [] []
) 1 1 ]
1T 77 P, D BT Y A —— 1S1ight—mmmmommmeeee IModerate: iSlight.
Darnen H 1 ! slope. !
] ) t )
1 I i i
894D2%; i i i ]
Storden---eeeccacaa- {Severe: iSevere: |Severe: {Moderate:
| slope. { slope. i slope. { slope.
] [] 1 []
1 ] [ 1
Everly-—cececmcaaaa- {Moderate: |Moderate: |Severe: {Moderate:
{ slope, i slope, i slope. | too clayey.
| too clayey. | too clayey. 1 i
] ] t t
] t 1 1
902C2%; H H i i
Barnes-—c—cccacaaa- iModerate: iModerate: |Severe: 1Slight.
! slope. { slope. ! slope. H
] [] ] 1
1 ] 1 ]
Buse--cccecmccmeeo iModerate: {Moderate: iSevere: iSlight.
i slope. { slope. ! slope. H
1 ] ] []
[ ] ] 1
9OuUB2#*: i ! i i
Arvilla—-eeeeceoeae {Slightemeemmmenane 181ight=mmmececeeea- iModerate: ISlight.
! i ! slope. H
i 1 ! !
Barnes--=e-cccceaaao 18light=—mmcmcccaan 1Slightemecccecmaaaaa {Moderate: iSlight.
! ! { slope. H
1 | i !
Buse--—ccecmcmcaacao 1Slighte—mcccaaaaaa 1Slightecacccacauao {Moderate: iSlight.
1 | | slope. i
i ] i i
qouc2*; H ' 1 |
Arvilla-ee-ccceecaaao iModerate: {Moderate: |Severe: 1Slight.
! slope. | slope. | slope. i
t ] [] 1
{ [ 1 1
Buse--=ccccccncauaa |Moderate: IModerate: iSevere: 1Slight.
! slope. { slope. ! slope. |
] ] 1) 1
1 ] ] I
Barnese-c-ccecavcaaana {Moderate: {Moderate: iSevere: 1Slight.
! slope. | slope. | slope. i
] ] ] 1
1 1 ] 1
913D2%; { ! ! '
Buse-=ecccmcaacacao iSevere: |Severe: {Severe: iModerate:
| slope. ! slope. | slope. | slope.
(] ] 1 )
[ 1 1 ]
Barnes--—ececeaaana. iSevere: iSevere: |Severe: iModerate:
! slope. i slope. i slope. | slope.
] ] 1 )
1 1 1 1
915C2%; H i i i
Forman--ececmecaaao iModerate: iModerate: iSevere: IModerate:
| too clayey, | too clayey, | slope. ! too clayey.
i slope, | slope. i i
| percs slowly. 1 i |
] ) ] ]
] t 1 1
Buse--e-ccccaccman. {Moderate: {Moderate: {Severe: iSlight.
! slope. i slope. ! slope. 1
] 1 t []
] 1 1 ]
315D2%; H i ! )
Buse-----emccccmaao iSevere: |Severe: |Severe: iModerate:
| slope. i slope. | slope. ! slope.
] 1 )
] t I

See footnote at end of table.
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TABLE 11.~--RECREATIONAL DEVELOPMENT-~Continued

-

Aquolls and Aquents

T i) 1]
1 1 1 ]
Soil name and H Camp areas i Picnic areas H Playgrounds ! Paths and trails
map symbol H H ! H
i ! ' 1
| | 1 ]
t ] 1 ]
1 b 1 1
915D2%: 1 | i !
Forman--=e-ceccaaaaa- {Moderate: iModerate: {Severe: |Moderate:
{ too clayey, | too clayey, ! slope. ! too clayey.
! slope, | slope. H 1
| percs slowly. ! H !
+ ] ] []
1 1 1 [
Bus@e--—-—ccvemccaccaaa |Severe: iSevere: {Severe: {Moderate:
| slope. ! slope. | slope. | slope.
] 1 ] t
1 1 1 1
SioUX—c—rer e cccaa |Severe: | Severe: |Severe: i Moderate:
! slope. | slope. i slope, ! slope,
| ! ! small stones. ! small stones.
' ] ] 1
1 i ] )
917E®: , i 1 i
R iSevere: |Severe: 1Severe: iSevere:
i slope. . slope. | slope. i slope.
] 1 ] ]
1 ] 1 3
SioUX==—mcccccec——aaa |Severe: |Severe: iSevere: |Severe:
| slope. | slope. i slope, i slope.
: ! ! small stones. !
[] 1 t 1
i 1 | [}
953C*: ! i i ;
Arvillaeeececcnccaaao iModerate: iModerate: iSevere: tSlight.
! slope. ! slope. i slope. i
1 ¥ [] )
1 ( 1 1
Storden----—--eeaoao {Moderate: {Moderate: iSevere: i8light.
| slope. { slope. ! slope. H
] 1 [] []
] 1 L] i
VeS—memmcmc e {Moderate: 'Moderate: iSevere: iSlight.
| slope. | slope. ! slope. H
] 1 ] T
] 1 1 1
g54c2%; | 1 | '
Storden---eececcacaaa. {Moderate: {Moderate: iSevere: 1Slight.
! slope. | slope. | slope. !
1 [] [] ]
| ] 1 ]
VeSencmcmccce e ceee iModerate: iModerate: |Severe: iSlight.
| slope. ! slope. | slope. !
] ] ] ]
1 I ' ]
954D2*; ] | H !
Storden----c-ceeaaaaao |Severe: iSevere: |Severe: i Moderate:
! slope. | slope. { slope. ! slope.
[] ] (] t
1 ] [ 1
VeSememmcmmcccccceea iSevere: |Severe: |Severe: {Moderate:
| slope. ! slope. ! slope. { slope.
] ] t ]
1 1 1 ]
986%: | | ! !
Lamouree=e-—ccacccaaa {Severe: iSevere: iSevere: {Moderate:
| wetness, | wetness. | wetness, | wetness,
{ floods. ! { floods. ! too clayey.
] ] ] )
t 1 ] I
La Prairieeweceeccecaaaa |Severe: {Moderate: iSevere: iModerate:
{ floods. t floods. | floods. | floods.
] ] [] )
t t 1 1
1016%, ! : ; ;
Udorthents i | i i
] 1 [] ]
] ] ] ]
1029 %, ! ! ' i
Pits, gravel ! ! ! :
] [] ] ]
] [ 1 I
1032%, ' ! ! i
Aquents and ' i | !
Udorthents i ! ! i
[] ¥ ] ]
] ] 1 1
1053%, i : i i
] ] 3 []
] | 1 1
i ' H !

See footnote at end of table.
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TABLE 11.--RECREATIONAL DEVELOPMENT--Continued

[] T T T
i i 1 1
Soil name and H Camp areas H Pienic areas i Playgrounds i Paths and trails
map symbol i H H i
1 i i i
i i ] i
i H | 1
1809 e e e e e iModerate: 'Moderate: {Moderate: {Moderate:
Bearden ! percs slowly, | too clayey. i too clayey. | too clayey.
! too clayey. ' i '
t [] [] 1
b ] 1 1
1810¥cccc e |Severe: |Severe: iSevere: {Moderate:
Colvin | wetness. | wetness. | wetness. | wetness,
i i ! ! too clayey.
] 1 1]
] I ] I
18t e |Severe: iSevere: |Severe: iSevere:
Oldham \ floods, ! too clayey. | too clayey, i too clayey.
! too clayey. ! ! wetness, i
! H ! floods. |
i i i !

# See map unit description for the composition and behavior of the map unit.
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LYON COUNTY, MINNESOTA

TABLE 12.--WILDLIFE HABITAT POTENTIALS

Absence of an entry indicates the soil

[See text for definitions of "good," "fair," "poor," and "very poor."

was not rated]

—
1

iPotential as habitat for--
Iwildlifejwildlifelwildlife

[
1
Shallow |{Openland}Woodland}Wetland
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TABLE 12.--WILDLIFE HABITAT POTENTIALS--Continued

iPotential as habitat for--
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% See map unit description for the composition and behavior of the map unit.
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LYON COUNTY, MINNESOTA

USDA texture
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TABLE 13.--ENGINEERING PROPERTIES AND CLASSIFICATIONS--Continued

Classification 1Frag- Percentage passing

[] [] T T T T
1 H ] ] t t
Soil name and iDepth{ USDA texture | ] iments | sieve number-- tLiquid | Plas-
map symbol H ] ! Unified | AASHTO | > 3 | : i ] ! limit | tieity
i : ] : linches} 4 ! 10 ) 40 } 200 ! | index
7 In ) ] 1 ! Pct | i i i i Pet 1|
i i | ' i | i i i : i
894D2%: ] ! i | N i i i i i i
StordeN-eeececeeeaa- i 0-7 iLoame=-mccea—eoa- {ML, CL {A-U4, A-6! 0-5 195-100{95-100{70-85 {55-70 | 30-40 | 5-15
| 7-60iLoam-====cecaaaz {CL-ML, CL}A-4, A-6} 0-5 195-100}85-97 {70-85 |55-70 | 20-40 | 5-15
3 1 ] ] ] ) ] ] ] 1 ]
1 1 1 i 1 1 i 1 Ll 1 1
Everly--eeeeememun | 0=7 'Clay loam-==eme- iCL 1A-6, A-T! O ! 100 195-100185-95 {65-80 | 30-45 | 11-20
i 7T=-19iClay loaMe—ec=e=- iCL 1A-6, A-T] O 195-100195-100{85-95 }70-90 | 30-50 | 15-25
119-60}Loam, clay loam {CL tA-6, A-T7| O 190-100185-95 |75-85 {60-80 | 30-50 | 15-25
[] I [] 1 1 1] t [] 1 ] ]
] 1 1 1 ] 1 1 1 1 I 1
902C2%: | | i ; ] i i i i i i
BarneSe-—-e-eceeecaa- ! 0-7 ILoaMe=—cccacaca- iCL, CL-ML{A-4, A-6} 0-5 {95-100}90-100185-100}{60-90 | 20-40 | 5-15
! 7-12|Loam, clay loam {CL, CL-ML}A-4, A-6} 0-5 {95-100{90-100}80-95 }55-80 | 25-40 | 5-15
112-60{Loam, clay loam .CL CL-ML{A-l4, A-6! 0-5 195-100{90-100{80-95 {55-80 | 25-40 | 5-15
[] 1 ] 1 ] ] 1 1 [] []
1 1 [ 1 ] ] 1 1 1 ]
BUSEw=me—mmm—mmmm e ! 0-7 !Lo@Me—emmee————- 'ML cL, !A-4, A-6} O }90-100}85-95 }70-90 }55-80 | 20-4%0 | 3-20
! i ! CL-ML ' ' ! i i i i i
! 7-60{Loam, clay loam {CL, CL-ML!A-4, A-6} O 190-100185-95 |70-90 }60-80 | 25-40 | 5-15
] ] I [] ] ] t ] 1 1 )
1 [ 1 1 I I 1 [ ] 1 ]
90U4B2*: i i i i i i i ; : i i
Arvilla-ceceee—emaaa | 0-6 iSandy loam==-=-- iSM, SC, 1A-2, A-4} O {100 | 100 |60-80 {30-45 | 10-30 | NP-10
1 ; ! SN-SC i | i i i i ! ]
\ 6-16|Coarse sandy {SM, SC, 1A-2, A-4} O 195-100{90-100{60-70 }30-40 | 10-30 | NP-10
! | loam, sandy H SM-SC i ! ! H i 1 H 1
' | loam. i ! i i i i | i ]
116-60{Sand and gravel |SP-SM, TA=1 HE] 1356-95 }25-80 }10-50 | 0-10 | =--- | NP
i i | GP, SP H H i i ! i | 1
1 i | GP-GM i i i ' i i i 1
) | i : i | i i 1 i : i
Barnes-—---—==ceee- ! 0-7 iLoameccccccccaax {CL, CL-ML}{A-4, A-6} 0-5 }95-100{90-100{85-100{60-90 | 20-40 | 5-15
! 7-12|Loam, clay loam |CL, CL-ML}A-U4, A-6] 0-5 {95-100{90-100{80-95 {55-80 | 25-40 | ©5-15
112-60}{Loam, clay loam .CL CL-ML!A-4, A-6} 0-5 195-100}90-100{80-95 155-80 | 25-40 | 5-15
] ] 1 ] ] 1 [] ] () []
] ] | ] 1 1 ] ] i ]
Bus@emeccccccccaaa ! 0=-7 |LoaMeeceeeeec———e .ML CL, A=-4, A-6] O 190-100{85-95 {70-90 {55-80 | 20-40 | 3-20
i : | CL-ML i ! i i i i i i
! 7-60{Loam, clay loam |CL, CL-ML|A-4, A-6} O 190-100}85-95 |70-90 }60-80 | 25-40 | 5-15
] ] ] ] [ 1 [] ] 1 [] t
[ i ] 1 1 ] ] 1 1 ] 1
904C2%*: ' : 1 i i i : i i | H
Arvilla-—cceeeee-- ! 0-6 |Sandy loam-=-==-- 1SM, SC, 1{A-2, A-4} O ! 100 | 100 {60-80 }30-45 | 10-30 | NP-10
i i ' SH-SC | i ! | 1 ] i i
| 6-14iCoarse sandy iSM, SC, 1A-2, A-4} © 195-100190-100160-70 }30-40 | 10-30 | NP-10
! ! loam, sandy ! SH-SC ! ] | 1 ] i ! !
i ! loam. ! i | | i i i ! i
114-60}Sand and gravel |SP-SM, 1A=1 10 135-95 {25-80 {10-50 | 0-10 | =--- | NP
] [] 1 ¥ ] + 1 1 1 1 []
) | i GP, SP | 1 i i 1 i i 1
i ] ! GP-GM ' ! i i ] ] i |
i | i | i ! 1 i i i 1
Bus@e~=cemcccacaaaa ! 0-7 jLoam-=—cceceeea—- {ML, CL, {A-4, A-6] O 190~-100185-95 |70-90 {55-80 | 20-40 | 3-20
1 | i CL-ML ! | i i i | ! i
! 7-60lLoam, clay loam .CL CL-ML}A-4, A-6} O 190-100185-95 {70-90 {60-80 | 25-40 | 5-15
1] ] [] 1 1] ] 1 ] ) ]
I 1 | 1 | 1 i 1 | ] t
BarneS-—==eceeeecee== ! 0=7 jLoame—ccaccacaa iCL, CL-ML|A-4, A-6} 0-5 195-100{90~-100}85-100;60-90 | 20-40 | 5-15
! 7-12iLoam, clay loam }CL, CL-ML!A-4, A-6} 0-5 {95-100}90-100}{80-95 }55-80 | 25-40 | 5-15
112-60i{Loam, clay loam {CL, CL-ML}A-4, A-6) 0-5 1{95-100)90-100}80-95 (55-80 | 25-40 | 5-15
[] ] 1 ] + 1 [] 1 k 1 ]
1 1 1 t 1 t 1 I 1 i ]
913D2%: ; 1 ' i i i | H H i :
BuSe-===cecmccceen- ! 0-7 {Loame=eecccacaax IML, CL, |A-Y4, A-6] 190-100185-95 {70-90 {55-80 | 20-40 | 3-20
i i ! CL-ML ! i : : H | ' i
| 7-60|Loam, clay loam 'CL CL-ML{A-4, aA<6! O 190-100{85-95 }70-90 {60-80 | 25-40 | 5-15
[] ] ] ] 1 [] 1 1 ¥ ]
1 1 1 t 1 [ 1 1 i i
Barnes-——-—-—=—--=- | 0-8 |Loam-——cecceca--o :CL, CL-ML}A-Y4, A-6} 0-5 195-100}90-100}85-100}60-90 | 20-40 | 5-15
! 8-20{Loam, clay loam |CL, CL-ML}A-4, A-6} 0-5 195-100}90-100}80-95 {55-80 | 25-40 | 5-15
120-60!Loam, clay loam |CL, CL-MLjA-4, A-6} 0-5 195-100}{90-100{80-95 {55-80 | 25-40 } 5-15
] ] [] [] 1 1 ) 1 1]
t 1 i i 1 1 I I [ | 1
915C2%:; 1 H ] i i i i ' i | '
Forman---—-caecaaaa- ! 0=-7 iClay loaMe—e=e=- iCL 1A~6 | 0-5 195-100190-100}90-100}70-80 | 25-40 | 10-25
! 7-14!Loam, clay loam |CL, CL-ML!A-4, A-6} 0-5 195-100!90-100{80-95 !60-80 | 25-40 | 5-15
114-60!Loam, clay loam |CL, CL-MLlA~l4, A-6} 0-5 195-100]30-100}80-95 !60-80 | 25-40 | 5-15
1 ] [] ¥ El [] ]
1 ] ' t 1 }

See footnote at end of table.
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Percentage passing

Classification

sieve number--

e m =

USDA texture

Depth

b em e =

S30il name and

4>
o

map symbol

I

frs e ==

.

986*

CL, SM,

{40-60}Silt loam, loam,|CL-ML,
fine sand.

La Prairie--—-----| 0-40|{Loam-===ee-ece-e-|CL-ML, CL

ML

Udorthents

1016%,

Pits, gravel

1029%,

Aquents and
Udorthents

1032%,

1053%.

Aquolls and
Aquents

nn n
AN o
) )
oo o
g
co o
YTy
(K] ]
oo o
M ™
0w w0
oo o
[ ]
oo ©
o~ b~
oo o©
SO0 ©
-_— -
1 1
no o
oo O
oo o
oo o
- -
oo o
oo ©
- -
oo o
[ ol
1t [
<
- -
OO O
[ ]
<« o«

-14{Silty clay loam jCL

EE 101} O —

114-371Silt loam, silty!CL

Bearden

clay loam.
137-60{Loam, clay loam |CL

t
I

-14{Clay loam, silt iCL

1810%cmccmmccmcmee= !

15-30
10-59

- i

i

25-50 |
!

i

i

]
]
]
I
1
t
¥
]
L]
I
]
]

190-100180-95

1
]
1
]
]
]
t
I
1
]

loam.
loam, clay
loam.

14-60{Loam, silty clay!CL

1
[}
t
1
]
]

Colvin

i 10-30
1
i
! 5-20

35-60
25-45

195-100}85-100{85-100
195-100}85-100{70-100}

100
100

MH, ML

]
]
33-60)Silty clay loam,{CL, CL-ML

0-331Silty clay------iCL, CH,

1
]
]
]
¥
i

L <
Oldham

1)
I
]
i
1
]

silt loam, clay|

loam.

1
|
[]
[}
]
]

* See map unit description for the composition and behavior of the map unit.
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The erosion tolerance factor (T) is for the entire
Absence of an entry means data were not available or were not estimated]

[The symbol < means less than; > means greater than.

profile.
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%#%3ee map unit description for the composition and behavior of the map unit.

* Moderate in areas where the soil is high in content of sulfates.
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TABLE 15.--SOIL AND WATER FEATURES--Continued
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TABLE 15.--SOIL AND WATER FEATURES--Continued
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* See map unit description for the composition and behavior of the map unit.
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TABLE 16.--ENGINEERING TEST DATA

sJnjstou
unutydo
>aﬂnpmv
WNWTXeR

TMoisture
density

- X9 _u:|._”|| -
Aa1o198R1d

3TWIT pINbIN

Percentage
smaller than--

s e e e
L=
[eX=]
=

T
]
1
1
1
[

(e X =}
==
.

0O
= —

Grain size distribution

Percentage
passing sieve

]
= =T

Unified

Classification

AASHTO

e

report number,
and
depth in inches

Soil name,
horizen,

~0 O b0 =1 OWe~—0 N OVWO T =

L s e 8 LY LRI LY . s .
0 MO o -Mo O & Mo~ MAN O 2]
o - - N~ - NN - NN N
=

(18] S o O 0 — ar 0 — O LaTsaT4Y) - - ["alwite] = e
. e . [ RPN s e e v e e

.D_f

-1

oo L ol g = N~
N W T — — -
NN NN NN

NN N - o N~ — QN 0 0O t~00 M O N ~0-0
N0 O o~ OO~ [ >R o] [o N e NN [-el o Ne,) 0O aOhNO
- - — - — - -

M~ [eN e -5 N - [F= M Ta =L OWn a wnn O O O 0w o
oY = - NN NN NN NN - e

+L ono QO | 0~ O A= o= Moo WO O SOt~
(] W =r = 33“ [La3aNeY =T M 0o 0w n [TaNTal-y aam
[+

=D\ O 00 AT 00 v a OO W on N0 LY b N —
[SUNaURe) - aNNQN (3RS s (SRS -4 [xalsalial Mo M NN

W0~ E el o NN M -0 wwnn w0 MmN ~ 1 0 N M
[1aX2atsa1 - MMMy LaluakeY [1alsal o] S T onmMmm

oo N Mo O =5 MO N oo N O~ MO QX @ — &N
& inwn Qe aaom aaom [TaRYa¥: o] eVl g OO0 =N

Movn MO o @ N Lol Tal o Wt~ o O\~ ~Oo
o e e DR ¢« & o . e e . . o o . v s e
t~uncoo W0 O LN O W AN O wn o O N O~ [ NVl o
[ToRTajVo) aKaal ol WO Wn \O OO t~o o O ON OO ON OO O \O OO

© 0w N oONET [oale B WO - N0 N ao b ANO T NN
N0 O =y 0 O [oaXs o X o} O [+aNe Ne)) oOND (=X =aX- ]
- -

ar s e 30 = A o A T e = s e - ————— - —— T o = T e i e e i T T o —— A o e i A = M - S o S e

0O O [V AN Q- (=R oA ] noo [oR=Re [efoN =) OO \O
[=aReaNe ) OO0 RO ON oo N0 O coo [=NoNo] [oaX e 0o ,)
- — - - - -

oOND OO I~ N OMVO QWO 0 OO O OO [ofeRo] OO
NN ON O - ooy ooy [ Yo No ooo [eNo Rl oo
— - - — —

[ g .| = [ [ o . | [ I e o} o ofSh IR | ja ojeh . | S I PV |
[« R SRS nnun [SRS R} SRS RS} [SESRS] coo (SRS RS Voo

O WO

6
6
6
6
6
6
6
6
6
6
6

7=
7=
6
y
3
1=
6
6
6
7=
7=
6
7-
7-
7-
7-
7-
7-
A-T-
A-T7-
A-T7-
6
-6
6

A
A
A

T
¢
1
]
]
]
1
1
L]
1
t
|
1
|
1
1
1
]
)
i
1
]
1
]
L3
|
i
3
13
1
1
1
1
1
1
]
[l
1
1
1
1
1
3
3
1
1
1
!
1
]
1
]
[]
]
1
1
1
1
1
]
i
1
1
1
[]
]
1
]
()
]
i
i
1]
[}
1
]
1
]
1
I
1
]
1
]
1
]
1
]
1
i
1
]
L
I
1
]
1
]
1
1
1
1
1
L]
1
L}
[
I
¥
t
1
]
i
]
]
1
1
]
1
]
]
]
]
]
1
1
1
|
]
i
1
]
]
]

A
9 1A
0 A
A
4 1A
0 A
A
A
A
A
A
A
A
A
A
A
A
A

7
2
0
7
8
0

6

42 to 63
0 to 9
0 to 8

B2t1-—--- 14 to 25
0

Cg-==-—- 44 to 6
43 to 6

0 to 9

0 to 9
0 to 9
9 to 1
19 to 6
0 to 6
B2====== 11 to 1
B2g----- 22 to 31
C2g----- 39 to 60

B2eme=== 12 to 1
Comm==== 28 to 6

(S37377-8-9)
(357368-9-70)
(887360-1-2)
(587371-2-3)
(SS87374-5-6)
(857386-7-8)
(557389-90-1)

(557383-4-5)
Glencoe silty clay

loam

Ag3-~-—-- 30 to &
Clg===== U7 to 6
Lamoure silty clay
loam

B2g~=-=-- 25 to 3
B2e==~== 24 to 34
C2====== 49 to 57

Canisteo clay loam

Colvin clay lcam
A12-——-- 10 to 1
A12-===- 10 to 1

Apwee==-
A==
B2-==---
JICt====
Barnes loam
Ap-——---
Clmwmm==
Ap———=---
Ap——-—--
C2g————-
Ves loam
Ap-———0-

Aastad clay loam
Arvilla sandy loam




LYON COUNTY, MINNESOTA 149

TABLE 17.--CLASSIFICATION OF THE SOILS

[An asterisk in the first column indicates a taxadjunct to the series. See text for a description of those
characteristics of this taxadjunct that are outside the range of the series]

Soil name Family or higher taxonomic class

Aastad-w=wmccccccccccaaaaa Fine-loamy, mixed Pachic Udie Haploborolls
Aquents and Udorthents----| Sandy and loamy, mixed, nonacid Aquents and Udorthents
Aquolls and Aquents—------ | Loamy, mixed, nonacid Aquolls and Aquents
Arvillaeeeccecmcccccccceea | Sandy, mixed Udic Haploborolls
¥BarneS=—==e—eccecccccecece——- { Fine-loamy, mixed Udic Haploborolls
*BeardeNemcecemccmmccc e e | Fine-silty, frigid Aeric Calciaquolls
Bus@===cmcmccmc e e | Fine-loamy, mixed Udorthentic Haploborolls
Canistege—mmmcccccccccaaanaa {- Fine-loamy, mixed (calcareous), mesic Typic Haplaquolls
#ColViNemmmcmccc e e | Fine-silty, frigid Typic Calciaquolls
Darnen---————cececemcecmaca—- } Fine-loamy, mixed Pachic Udic Haploborolls
¥Everl yemmeecmmc e e e cc e e { Fine-loamy, mixed, mesic Typic Hapludolls
Flomeeecccmccccccccce e -} Fine-loamy, mixed, frigid Typic Haplaquolls
Fordville-=-ccccmcccccaaa- | Fine-loamy over sandy or sandy-skeletal, mixed Pachic Udic Haploborolls
EForman--—-—c-mccccccacacaac i Fine-loamy, mixed Udic Argiborolls
Fulda-=ereccccccncrccnccaa | Fine, montmorillonitic, frigid Typic Haplaquolls
Glencoe-==ocamcccccccaaaax i Fine-loamy, mixed, mesic Cumulic Haplaquolls
*Hamerl ymece—eccmcccccccaee | Fine-loamy, frigid Aeric Calciaquolls
La Prairie----cceccccccca-q } Fine-loamy, mixed Cumulic Udic Haploborolls
Lamoure---—=—ceeeececeee---:-| Fine-silty, mixed (calcareous), frigid Cumulic Haplaquolls
Letri———ccecmccmcccccceea { Fine-loamy, mixed, mesic Typic Haplaquolls
*Malachy--=——cecccccccaaaa-- { Coarse-loamy, mixed Pachic Udic Haploborolls
#¥Marysland--—---c-ccccccaaaa-- i Fine-loamy over sandy or sandy-skeletal, frigid Typic Calciaquolls
Normania--——c-cccccccmaaaa-- { Fine-loamy, mixed, mesic Aquic Haplustolls
Oldham-==cccccmcccmccme e | Fine, montmorillonitic (calcareous), frigid Cumulic Haplaquolls
®Poinsett--—mcocccccccceeeo | Fine-silty, mixed Udic Haploborolls
Quame———mccmecm e } Fine-silty, mixed, frigid Cumulic Haplaquolls
Rauville-cwwccoccncacaaa—ao | Fine-silty, mixed (calcareous), frigid Cumulic Haplaquolls
Rolfe-cecmmcmcmccccccc e { Fine, montmorillonitic, mesic Typic Argialbolls
Seaforthececccccccccccaaa- { Fine-loamy, mixed, mesic Aquic Calciustolls
Sinaj-c-ccmmcmccc e { Fine, montmorillonitic Pachic Udic Haploborolls
SioUX=meccmccmc e c e c e | Sandy-skeletal, mixed Udorthentic Haploborolls
Storden--——cecccmcmccceaeee i Fine-loamy, mixed (calcareous), mesic Typic Udorthents
Svea—=wseeccrcnancnancaaan { Fine-loamy, mixed Pachic Udic Haploborolls
Sverdrup=ee-eeeecececeeeax } Sandy, mixed Udic Haploborolls
Udorthents—c-ccceccccccaaao | Loamy, mixed, nonacid Udorthents
Urness-———-cccccmcccacccaaa- | Fine-silty, mixed (calcareous), frigid Mollic Fluvaquents
Vallers—-e—eccecccccacccca- | Fine-loamy, frigid Typic Caleciaquolls
VeS~mmmcccrecmccncrceenaa e | Fine-loamy, mixed, mesic Udic Haplustolls
Wilmonton-cececccmccccccaao { Fine-loamy, mixed, mesic Aquic Hapludolls
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