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This soil survey is a publication of the National Cooperative Soil Survey, a
joint effort of the United States Department of Agriculture and other federal
agencies, state agencies including the Agricultural Experiment Stations, and
local agencies. The Soil Conservation Service has leadership for the federal
part of the National Cooperative Soil Survey. In line with Department of
Agriculture policies, benefits of this program are available to all, regardless of
race, color, national origin, sex, religion, marital status, or age.

This survey - was made cooperatively by the Soil Conservation Service; the
lowa Agriculture and Home Economics Experiment Station; the Cooperative
Extension Service, lowa State University; and the Department of Soil
Conservation, State of lowa. It is part of the technical assistance furnished to
the Clayton -County Soil Conservation District. Funds appropriated by Clayton
County were used to defray part of the cost of the survey. Major fieldwork was
performed in the period 1973-77. Soil names and descriptions were approved in
1978. Unless otherwise indicated, statements in this publication refer to
conditions in the survey area in 1978.

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

Cover: Typical area of the Downs-Fayette association. In many areas of this
association, the slopes can be terraced and farmed on the contour because
they are long and uniform.
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preface

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

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

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

These and many other soil properties that affect land use are described in
this soil survey. Broad areas of soils are shown on the general soil map. The
location of each soil is shown on the detailed soil maps. Each soil in the survey
area is described. Information on specific uses is given for each soil. Help in
using this publication and additional information are available at the local office
of the Soil Conservation Service or the Cooperative Extension Service.
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CLAYTON COUNTY is in the northeastern part of lowa
(fig. 1). It has an area of 498,752 acres, or 779 square
miles. Elkader is the county seat. It is in the center of the
county, about 190 miles northeast of Des Moines.
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Figure 1.—Location of Clayton County in lowa.

This survey updates the soil survey of Clayton County
published in 1925 (3). It provides additional information
and larger maps, which show the soils in more detail.

general nature of the county

The paragraphs that follow describe the history and
development of the county and the transportation
facilities, drainage and relief, natural resources, farming,
and climate.

history and development

As they travelled down the Mississippi River in 1673,
Marquette and Joliet, the French explorers, entered the
area now known as Clayton County near the present-day
site of the town of Marquette (9). The area was under
the control of France and Spain until it was acquired by
the United States as part of the Louisiana Purchase in
1803. Until about 1830, it was inhabited by many Indian
tribes, who were part of three large Indian nations—the
Sioux, the Sacs and Foxes, and the Winnebagoes.

Public surveys of the county began in 1836. Almost all
of the county was divided into townships and subdivided
into sections. The “Giard Grant,” a tract of 5,860 acres
west of the present-day town of Marquette, however,
was not included in the surveys (9). On December 21,
1837, prior to the organization of the territory of lowa,
the county boundaries were established by an act
approved by the Wisconsin legislature. The county was
named after James Clayton, a senator from Delaware.

The county government was organized in the late
1830’s. Guttenberg, a German settlement then known as
Prairie la Porte, was made the first county seat in 1839.



A series of elections changed the county seat to
Garnavillo in 1843; to Elkader, back to Guttenberg, and
back to Garnavillo in the 1850’s; and finally back to
Elkader in 1860.

According to the first census, the population of the
county was 274 in 1838. It rapidly increased between
1850 and 1870 and continued to increase until the early
1900’s, when it was about 26,000. The growth of the
county during this period was in the rural areas. The
towns remained small. The county became known as the
dairy capital of lowa. The creameries were almost as
numerous as the schools. The population has decreased
since the early 1900’s. In 1976, it was 21,348.
Guttenberg, the largest town, has a population of 2,177,
and Elkader, the second largest town, has a population
of 1,592.

Soil survey

transportation facilities

U.S. Highway 18, running dominantly east and west,
and U.S. Highway 52, running north and south, intersect
in the northeastern part of the county. State Highway 13,
running north and south, also intersects U.S. Highway 52
in the northeastern part. These routes are connected to
all areas of the county by roads surfaced with concrete
or crushed rock. All-weather roads pass by most
farmsteads.

Mainline railroads are routed through Clayton,
Guttenberg, McGregor, and Marquette. Motor freight
lines serve every trading center in the county. Small
municipal airports are established at Guttenberg and
Monona, and a private airport is established at Elkader.
Scheduled airline transportation is available at Cedar

Figure 2.—Sinkholes in the drainageways in an area of the Downs-Fayette association near Monona.
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Rapids, Dubuque, and Waterloo, all of which are within
70 miles of the county. Bus routes are along the north-
south highways. They connect with east-west lines in
Manchester, in Delaware County.

drainage and relief

About four-fifths of Clayton County is drained by the
southeastward flowing Turkey River and its principal
tributary, the Volga River. The Turkey River enters the
county about 9 miles south of the northwest corner. It
empties into the Mississippi River, which flows southward
along the eastern border. The Volga River enters the
county about 17 miles south of the northwest corner and
runs almost parallel to the Turkey River until it reaches
Elkport, where the two streams join.

A small area along the northern border is drained by
tributaries of the Yellow River, and a small area in the
southwest corner is drained by the Maquoketa River.
The water in these streams eventually empties into the
Mississippi River.

Scattered sinkholes have a major effect on the
drainage throughout the county (fig. 2). They are
common in the drainageways in the northern part of the
county and on the narrow upland ridges in the southern
part. A few are open and are increasing in size. Many
others are mantled with soil material and are not
enlarging. Some shallow ones are cultivated, but many
are deep and cannot be crossed by farm machinery.
Each year several new ones form, generally after a
period of heavy precipitation. In a few areas, surface
water carrying barnyard waste and septic tank effluent
drains into the sinkholes and pollutes the underground
water supplies (fig. 3).

The highest elevations are about 1,250 feet above sea
level. They are in several areas of the county. The
lowest elevation is about 600 feet above sea level, in an
area near North Buena Vista.

Most of the county is characterized by gently rolling to
hilly or steep relief. Typical upland features are high
relief, many nmestone outcrops, and steep slopes. The
topography along the Mississippi River and its tributaries
is very steep and rugged. High limestone bluffs or steep
rises are between the bottom land and the highest
upland ridges. The limestone biuffs rise abruptly to a
height of 300 to 400 feet above the river.

The southwest corner of the county is characterized
by gently undulating and undulating relief. Typical upland
features are plane slopes and low relief. Along the rivers,
slopes are steeper and limestone commonly crops out.

natural resources

Clayton County is abundantly supplied with a variety of
natural resources other than farmland. Among these
resources are limestone, sandstone, sand and gravel,
and trees. Lead formerly was an important natural

resource. The ore was mined in areas near North Buena
Vista and Guttenberg but is no longer a profitable
resource.

Limestone is near the surface in many areas
throughout the county. It is crushed and used
commercially for roadbuilding and concrete and as
agricultural lime. Some limestone is used as decorative
stone or flagstone.

Sandstone is mined near the town of Clayton. The
mine extends several thousand feet back into a bluff
along the Mississippi River. Trucks or railroads ship the
sandstone to foundries in lowa. A few sand and gravel
pits have been opened on the terraces adjacent to the
Turkey and Volga Rivers. The sand and gravel are used
extensively as road-surfacing material and concrete
aggregate.

The trees in the county are important commercially. A
large quantity of walnut and oak logs are cut throughout
the year and shipped out of the county. The natural
beauty of the trees'and limestone bluffs attract many
tourists. Several parks have been developed on the
scenic heights overlooking the Mississippi River.

farming

Farming is the chief economic enterprise in Clayton
County. Most of the local income is derived from the
products of dairy cows and the sale of beef cattle and
hogs. The county ranks near the top in the state in the
number of dairy cows raised and the amount of milk
produced.

Dairy cows, beef cattle, and hogs are the most
extensively raised livestock in the county. In 1977, about
357,600 hogs, 17,000 grain-fed cattle, and 3,200 grain-
fed sheep and lambs were marketed. According to the
1977 Census of Agriculture, the number of 2-year-old
milk cows was 29,200, the number of 2-year-old beef
cattle was 28,000, and the number of lambs born was
2,480. The number of sows farrowed was 25,900 in the
fall of 1976 and 25,700 in the spring of 1977.

The principal crops are corn, oats, hay, and pasture.
Corn is the most important cash crop, but the amount
sold varies from year to year, depending on the price of
feeder cattle, the market for fattened cattle, the market
for hogs, the cash price of corn, and the quality of the
corn crop. In 1977, corn was grown on 142,600 acres in
the county, oats on 39,900 acres, soybeans on 3,600
acres, and hay on 72,300 acres.

The farms in Clayton County, like those throughout the
Midwest, have been increasing in size and decreasing in
number. They decreased in number from 2,390 in 1967
to 2,040 in 1977 and increased in average size from 168
to 226 acres during this period. In 1977, the average size
in the state was 261 acres. In that year, the percentage
of owner-operated farms in the county was 59, which is
slightly above the state average of 53 percent.
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Figure 3.—A sinkhole in an area used for grazing.
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climate

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

Table 1 gives data on temperature and precipitation
for the survey area as recorded at Guttenberg, lowa, in
the period 1951 to 1977. Table 2 shows probable dates
of the first freeze in fall and the last freeze in spring.
Table 3 provides data on length of the growing season.

In winter the average temperature is 22 degrees F,
and the average daily minimum temperature is 13
degrees. The lowest temperature on record, which
occurred at Guttenberg on January 30, 1951, is -36
degrees. In summer the average temperature is 72
degrees, and the average daily maximum temperature is
82 degrees. The highest recorded temperature, which
occurred at Guttenberg on July 27, 1955, is 101
degrees.

Growing degree days are shown in table 1. They are
equivalent to “heat units.” During the month, growing
degree days accumulate by the amount that the average
temperature each day exceeds a base temperature (50
degrees F). The normal monthly accumulation is used to
schedule single or successive plantings of a crop
between the last freeze in spring and the first freeze in
fall.

The total annual precipitation is about 32 inches. Of
this, 23 inches, or about 70 percent, usually falls in April
through September, which includes the growing season
for most crops. In 2 years out of 10, the rainfall in April
through September is less than 19 inches. The heaviest
1-day rainfall during the period of record was 5.7 inches
at Guttenberg on July 17, 1966. Thunderstorms occur on
about 45 days each year, and most occur in summer.
Tornadoes and severe thunderstorms strike occasionally.
These storms are local in extent and of short duration
and result in only sparse damage in small areas. Hail
falls at times during the warmer part of the year in
scattered small areas.

Average seasonal snowfall is about 28 inches. The
greatest snow depth at any one time during the period of
record was 24 inches. On an average of 37 days, at
least 1 inch of snow is on the ground. The number of
such days varies greatly from year to year.

The average relative humidity in midafternoon is about
60 percent. Humidity is higher at night, and the average
at dawn is about 80 percent. The sun shines 70 percent
of the time possible in summer and 50 percent in winter.

The prevailing wind is from the southwest. Average
windspeed is highest, 11 miles per hour, in spring.

how this survey was made

Soil scientists made this survey to learn what soils are
in the survey area, where they are, and how they can be
used. 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; and the
kinds of rock. They dug many holes to study soil profiles.
A profile is the sequence of natural layers, or horizons, in
a soil. It extends from the surface down into the parent
material, which has been changed very little by leaching
or by plant roots.

The soil scientists recorded the characteristics of the
profiles they studied and compared those profiles with
others in nearby counties and in more distant places.
They classified and named the soils according to
nationwide uniform procedures. They drew the
boundaries of the soils on aerial photographs. These
photographs show trees, buildings, fields, roads, and
other details that help in drawing boundaries accurately.
The soil maps at the back of this publication were
prepared from aerial photographs.

The areas shown on a soil map are called map units.
Most map units are made up of one kind of soil. Some
are made up of two or more kinds. The map units in this
survey area are described under “General soil map
units’” and “Detailed soil map units.”

While a soil survey is in progress, samples of some
soils are taken for laboratory measurements and for
engineering tests. All soils are field tested to determine
their characteristics. Interpretations of those
characteristics may be modified during the survey. Data
are assembled from other sources, such as test results,
records, field experience, and state and local specialists.
For example, data on crop yields under defined
management 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
information then needs to be organized so that it can be
used by farmers, rangeland and woodland managers,
engineers, planners, developers and builders, home
buyers, and others.






general soil map units

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

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

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

soil descriptions

1. Downs-Fayette association

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

This association consists of gently sloping and
moderately sloping soils on narrow, convex ridgetops
and strongly sloping and moderately steep soils on long,
convex side slopes. The side slopes are dissected by
many small drainageways. Scattered trees grow in the
drainageways and along some fences. Trees also grow
in a few small, irregularly shaped wooded areas and in
groves around farmsteads. Most of the farmsteads are
on ridgetops, but a few are in the small valleys.

This association makes up about 23 percent of the
county. It is about 50 percent Downs soils, 35 percent
Fayette soils, and 15 percent minor soils (fig. 4).

The Downs soils generally are less sloping than the
Fayette soils. Typically, they have a surface layer of very
dark grayish brown silt loam about 8 inches thick. The
subsurface layer is dark grayish brown silt loam about 4
inches thick. The subsoil is about 36 inches thick. It is
friable. The upper part is brown silt loam, the next part is
dark yellowish brown and yellowish brown siity clay loam,

and the lower part is yellowish brown silt loam. The
substratum to a depth of about 60 inches is yellowish
brown silt loam mottled with grayish brown and strong
brown.

Typically, the Fayette soils have a surface layer of very
dark gray silt loam about 2 inches thick. The subsurface
layer.is grayish brown silt loam about 7 inches thick. The
subsoil is about 39 inches thick. It is friable. The upper
part is brown silt loam, the next part is yellowish brown
silty clay loam, and the lower part is yellowish brown silt
loam. The substratum to a depth of about 60 inches is
yellowish brown silt loam mottled with strong brown and
grayish brown.

Minor in this association are Huntsville, Lindley, Luana,
Mottland, Otter, and Tama soils. The well drained, gently
sloping and moderately sloping Tama soils are on ridges
and side slopes. Their surface layer is darker than that of
either the Downs or Fayette soils. Luana and Mottland
soils are on side slopes below the Fayette and Downs
soils. The moderately well drained Lindley soils are on
nose slopes below the Downs and Fayette soils. The
poorly drained Otter and well drained Huntsville soils are
on flood plains and low terraces. They have thick, dark
upper layers.

This association is used mainly for diversified farming.
Corn generally is grown in a rotation with oats and hay
(fig. 5), but in some areas it is grown year after year.
Much of the grain is fed to beef cattle, dairy cows, and
hogs. Dairying is extensive (fig. 6). The farms are about
200 to 240 acres in size.

This association is well suited to poorly suited to row
crops. Some areas are too steep for cultivation. The
main management needs are measures that control
erosion and maintain tilth and fertility. Contour farming,
terraces, stripcropping, and a system of conservation
tillage that leaves crop residue on the surface help to
control erosion. Most areas are well suited to terracing.
Tile drainage is needed in some drainageways. In some
areas gullies and drainageways should be reshaped and
seeded. In places the drainageways limit the size of the
fields. Sinkholes are common in the drainageways
around Monona. Special care is needed to keep surface
water from running through the sinkholes and polluting
underground water supplies.
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Figure 4.—Typical pattern of soils and parent material in the Downs-Fayette association.

2. Fayette-Exette-Lindley association

Strongly sloping to very steep, well drained and
moderately well drained soils formed in loess and glacial
till on uplands

This association consists of strongly sloping soils on
narrow, convex ridges and moderately steep to very
steep soils on short, convex side slopes, nose slopes,
and head slopes. The side slopes and head slopes are
dissected by many small drainageways and gullies that
cannot be crossed by farm machinery. Scattered trees
grow in the drainageways and along the fences. Trees
also grow in many small, irregularly shaped wooded
areas and in groves around farmsteads. Most of the
farmsteads are on ridgetops, but many are in small
valleys.

This association makes up about 5 percent of the
county. It is about 45 percent Fayette soils, 30 percent
Exette soils, 20 percent Lindley soils, and 5 percent
minor soils (fig. 7).

The well drained, strongly sloping to very steep
Fayette soils formed in loess on narrow ridges and short,
convex side slopes. The well drained, strongly sloping to
steep Exette soils formed in loess on convex head
slopes and side slopes near the upper end of upland
drainageways. The moderately well drained, strongly
sloping to steep Lindley soils formed in glacial till on
convex nose slopes below the Fayette and Exette soils.

Typically, the Fayette soils have a surface layer of very
dark gray silt loam about 2 inches thick. The subsurface
layer is grayish brown silt loam about 7 inches thick. The
subsoil is about 39 inches thick. It is friable. The upper
part is brown silt loam, the next part is yellowish brown
silty clay loam, and the lower part is yellowish brown silt
loam. The substratum to a depth of about 60 inches is
yellowish brown silt loam mottled with strong brown and
grayish brown.

Typically, the Exette soils have a surface layer of
brown silt loam about 6 inches thick. The subsoil is
friable silt loam about 32 inches thick. The upper part is
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Figure 5.—Typical cropping pattern in a gently sloping and moderately sloping area of the Downs-Fayette association.

Figure 6.—Dairy herd on rotation pasture in an area of the Downs-Fayette association.
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/f/gure 7.—Typical pattern of soils and parent material in the Fayeltte-Exette-Lindley association.

brown, the next part is yellowish brown and has strong
brown and grayish brown mottles, and the lower part is
grayish brown and has yellowish brown and light olive
brown mottles. The substratum to a depth of about 60
inches is light brownish gray silt loam that has large
accumulations of yellowish red iron.

Typically, the Lindley soils have a surface layer of dark
grayish brown and brown loam about 6 inches thick. The
subsoil is about 31 inches thick. The upper part is
yellowish brown, friable loam; the next part is yellowish
brown, friable clay loam; and the lower part is yellowish
brown, firm clay loam mottled with gray. The substratum
to a depth of about 60 inches is strong brown clay loam
mottled with gray.

Minor in this association are Arenzville, Chaseburg,
Dubuque, and Orion soils. The moderately deep
Dubuque soils are on side slopes and nose slopes below
the major soils. The well drained or moderately well
drained Arenzville and Chaseburg and somewhat poorly
drained Orion soils are in narrow upland drainageways

and on foot slopes. They are less sloping than the major
soils and are lower on the landscape. They formed in
silty alluvium.

This association is used mainly for hay and pasture. in
many areas it is best suited to those uses. Raising dairy
cows or beef cattle is the major farm enterprise. In some
areas corn is grown in rotation with oats and hay. Much
of the grain is fed to dairy cows and beef cattle. Some is
fed to hogs and sheep.

This association is moderately well suited or poorly
suited to cultivated crops. Some areas are too steep for
cultivation. The main management needs are measures
that control erosion and maintain tilth and fertility. Most
areas are not suitable for terracing because the slopes
are too steep and are short and complex. Returning crop
residue to the soil or regularly adding other organic
material helps-to control erosion, improves fertility, and
increases the rate of water infiltration. Tile drains are
needed in some drainageways. In some areas gullies
and drainageways should be reshaped and seeded.
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3. Fayette-Nordness-Rock outcrop association

Rock outecrop and moderately sloping to very steep, well
drained soils formed in loess or in loamy surficial
sediments and the underlying residuum of limestone; on
uplands

This association mainly consists of moderately sloping
and strongly sloping soils on convex ridgetops and
strongly sloping to very steep soils on convex side
slopes. The landscape is characterized by narrow,
meandering valleys bordered by very steep, irregular side
slopes where limestone bedrock crops out (fig. 8). The
limestone forms steep bluffs that rise abruptly 100 to
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200 feet above the surrounding area. The bluffs along
the Mississippi River rise nearly 400 feet above the river.
Some of the bluffs are between bottom land and the
highest upland ridges.

This association makes up about 62 percent of the
county. It is about 50 percent Fayette soils, 18 percent
Nordness soils, 17 percent Rock outcrop, and 15
percent minor soils.

The Fayette soils formed in loess. They are
moderately sloping and strongly sloping on ridgetops and
strongly sloping to very steep on side slopes. The
shallow, strongly sloping to steep Nordness soils are on
convex side slopes below the Fayette soils. They formed

Figure 8.—A scenic area of the Fayette-Nordness-Rock outcrop association near the Mississippi River.
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in loamy or silty sediments and in the underlying
residuum of limestone.

Typically, the Fayette soils have a surface layer of very
dark gray silt loam about 2 inches thick. The subsurface
layer is grayish brown silt loam about 7 inches thick. The
subsoil is about 39 inches thick. It is friable. The upper
part is brown siit loam, the next part is yellowish brown
silty clay loam, and the lower part is yellowish brown silt
loam. The substratum to a depth of about 60 inches is
yellowish brown silt loam mottled with strong brown and
grayish brown.

Typically, the Nordness soils have a surface layer of
very dark grayish brown silt loam about 2 inches thick.
The subsurface layer is dark grayish brown silt loam
about 4 inches thick. The subsoil is about 10 inches
thick. The upper part is brown, friable silt loam, and the
lower part is dark brown, very firm clay. Limestone
bedrock is at a depth of about 16 inches.

The Rock outcrop is exposed limestone bedrock on
very steep upland slopes and escarpments. In some
areas a thin layer of silt loam or loam overlies the
bedrock. In other areas limestone fragments cover much
of the surface.

Minor in this association are Dorchester, Dubuque, and
Volney soils. The moderately deep Dubuque soils are on
nose slopes and side slopes below the Fayette soils.
They make up about 8 percent of the association. The
moderately well drained Dorchester soils are in upland
drainageways. The somewhat excessively drained
Volney soils are on alluvial fans and the lower parts of
narrow upland drainageways.

This associatiori is used mainly for hay, pasture, or
trees. Raising dairy cows, beef cattle, or hogs is the
major farm enterprise. In the less sloping areas, corn is
grown in rotation with oats and hay. Most of the grain is
fed to the livestock. The farms average about 200 acres
in size. Most of the farmsteads are on ridgetops, but a
few are in small valleys.

The moderately steep to very steep soils are poorly
suited or unsuited to cultivated crops because of the
slope and the shallowness to limestone bedrock. The
moderately sloping and strongly sloping soils are
moderately well suited to row crops. The main
management needs are measures that control erosion
and maintain tilth and fertility. Contour farming, terraces,
stripcropping, and a conservation tillage system that
leaves crop residue on the surface help to control
erosion.

This is a scenic association. Only a few winding roads
cross the valleys, and limestone bedrock crops out in
many of the road cuts. Woodland and pasture border the
bluffs in most of the uplands. Scattered trees grow in the
drainageways and along fences. Trees also grow in
many irregularly shaped timbered areas and in patches
of the native oak-hickory forest. Some of the timbered
areas range from 40 to 800 acres in size.

Soil survey

4. Dorchester-Bertrand-Wapsie association

Nearly level to gently sloping, moderately well drained
and well drained soils formed in silty, loamy, and sanady
alluvial sediments on bottom land and stream benches

This association consists of nearly level and gently
sloping soils on bottom land and stream benches along
the Turkey, Volga, and Mississippi Rivers and their
tributaries and moderately steep soils in a few areas on
terrace escarpments. The soils on bottom land are
subject to flooding. In some areas those on the stream
benches receive runoff from the adjacent hillsides.

This association makes up about 5 percent of the
county. It is about 35 percent Dorchester soils, 25
percent Bertrand soils, 20 percent Wapsie soils, and 20
percent minor soils (fig. 9).

The moderately well drained Dorchester soils are on
bottom land and are subject to flooding. The well drained
Bertrand and Wapsie soils are on stream benches.

Typically, the Dorchester soils have a surface layer of
dark grayish brown silt loam about 8 inches thick. The
substratum is dark grayish brown, grayish brown, and
brown, stratified silt loam about 23 inches thick. Below
this to a depth of about 60 inches is a buried surface
layer of black and very dark brown siit loam.

Typically, the Bertrand soils have a surface layer of
dark grayish brown silt loam about 8 inches thick. The
subsurface layer is brown and yellowish brown silt loam
about 9 inches thick. The subsoil is yellowish brown,
friable silt loam about 35 inches thick. The substratum to
a depth of about 60 inches is yellowish brown, stratified
silt loam and loamy sand.

Typically, the Wapsie soils have a surface layer of very
dark grayish brown loam about 8 inches thick. The
subsoil is about 30 inches thick. The upper part is brown,
friable loam; the next part is yellowish brown, friable
loam; and the lower part is brown, very friable sandy
loam and gravelly loamy sand. The substratum to a
depth of about 60 inches is brown gravelly sand.

Minor in this association are Caneek, Richwood,
Rowley, Saude, and Spillville soils. The well drained
Saude and Richwood soils are on stream benches. The
somewhat poorly drained Rowley soils are at the slightly
lower elevations on stream benches. The moderately
well drained Spillville soils are at the slightly higher
elevations on bottom land. They have thick, dark upper
layers. The somewhat poorly drained and poorly drained
Caneek soils are on bottom land near streams.

Corn is grown year after year on most of the bottom
land. It generally is grown in rotation with oats and hay
on the stream benches. Much of the grain is fed to beef
cattle, dairy cows, and hogs. The number of farms is
fewer than on other associations, and the size ranges
from 200 to 280 acres. Most of the farmsteads are on
the stream benches, but a few are on bottom land.
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Figure 9.—Typical pattern of soils and parent material in the Dorchester-Bertrand-Wapsie association.

This association is well suited to poorly suited to
cultivated crops. The main management needs are
measures that control flooding on the bottom land and
maintain tilth and fertility on the benches. The flooding
generally occurs during thaws early in the spring or after
heavy rains, prior to the growing season. The Wapsie
and Saude soils generally are droughty in years of
average or below average rainfall because they are 24 to
32 inches deep over sand and gravel.

This is a scenic association. Only a few winding roads
cross the valleys. The farms and roads commonly form
irregular patterns. The shape of the fields is determined
by the boundaries of streams, old stream meanders, and
‘'oxbows. Some of the roads are parallel to the rivers, but
only a few cross them.

5. Kenyon-Clyde-Floyd association

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

This association is characterized by long, gentle
slopes, slightly rounded knolls, and many low gradient

drainageways. Rounded granite stones and boulders
formerly were common on the surface but were removed
before the soils were cultivated. The soils formed in
loamy material and glacial till that are separated from
each other by a stone line (fig. 10).

This association makes up about 3 percent of the
county. It is about 41 percent Kenyon soils, 29 percent
Clyde soils, 20 percent Floyd soils, and 10 percent minor
soils (fig. 11).

The moderately well drained, gently sloping Kenyon
soils are on summits and long, smooth, convex side
slopes above the Clyde and Floyd soils. The poorly
drained, nearly level to gently sloping Clyde soils are in
drainageways. The somewhat poorly drained, nearly level
to gently sloping Floyd soils generally are on foot slopes
at intermediate elevations between the Kenyon and
Clyde soils.

In a typical area of the Kenyon soils, the surface soil is
very dark brown loam about 11 inches thick. The subsoil
is loam about 39 inches thick. The upper part is brown
and friable, the next part is yellowish brown and friable,
and the lower part is mottled grayish brown and
yellowish brown and is firm. The substratum to a depth
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Figure 11.—Typical pattern of soils and parent material in the Kenyon-Clyde-Floyd association.

of about 60 inches is mottled yellowish brown and
grayish brown loam.

Typically, the Clyde soils have a surface layer of black
clay loam about 9 inches thick. The subsurface layer is
about 14 inches of black clay loam and very dark gray
silty clay loam. The subsoil is about 20 inches thick. The
upper part is mottled gray and light olive brown, friable

silty clay loam; the next part is mottled gray and strong
brown, friable sandy loam; and the lower part is mottled
grayish brown and yellowish brown, firm loam. The
substratum to a depth of about 60 inches is mottled
grayish brown and yellowish brown loam.

Typically, the Floyd soils have a surface layer of black
loam about 7 inches thick. The subsurface layer is black
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loam about 8 inches thick. The subsoil is about 34
inches thick. The upper part is mottled dark grayish
brown, grayish brown, and yellowish brown, friable loam;
the next part is mottled grayish brown and strong brown,
very friable sandy loam and loamy sand; and the lower
part is strong brown, firm loam. The substratum to a
depth of about 60 inches is mottled strong brown and
grayish brown loam.

Minor in this association are Bassett, Lilah, Olin, and
Sparta soils. The moderately well drained, gently sloping
and moderately sloping Bassett soils are on summits and
cofvex side slopes. The excessively drained Lilah and
Sparta soils are in outwash areas above the Kenyon and
Bassett soils. The gently sloping and moderately sloping,
well drained Olin soils formed in moderately coarse
textured sediments and the underlying glacial till. They
are on ridges and side slopes.

Farming is less diversified on this association than on
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the other associations. The soils are used mainly for
cultivated crops. Corn and soybeans are the major crops
(fig. 12). Dairy cows are raised in some areas, but only
small areas are used for hay and pasture. The farms are
about 160 to 240 acres in size.

This association generally is well suited to intensive
row cropping. The main management needs are
measures that improve drainage, control erosion, and
maintain tilth and fertility. Water moves more rapidly
through the loamy surficial sediments than through the
firm loam glacial till. It accumulates along the contact
between the two kinds of material and moves downslope
along this contact until it emerges in a seepy area on a
side slope or saturates the upper layers of soils on foot
slopes or toe slopes. Although contour farming and
terraces help to control erosion, they tend to aggravate
the drainage problem. As a result, a combination of
terraces and drainage tile generally is needed to reduce

Figure 12.—Corn in a lypical area of the Kenyon-CA/de?F/oyd association.
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the wetness and the susceptibility to erosion. Installing
interceptor tile upslope from wet spots helps to prevent
excessive wetness.

6. Bassett-Backbone-Winneshiek association

Gently sloping to strongly sloping, moderately well
drained to somewhat excessively drained soils formed in
loamy surficial sediments, glacial till, and residuum of
limestone on uplands

This association consists of gently sloping soils on
narrow ridgetops and moderately sloping and strongly
sloping soils on convex side slopes. Limestone bedrock
is near the surface of the side slopes and crops out in
some areas. Along the Maquoketa River, the slopes
break sharply and limestone escarpments are numerous.
Many small, irregularly shaped areas are timbered. Trees
also grow along fences and in groves around
farmsteads.

This association makes up about 2 percent of the
county. It is about 35 percent Bassett soils, 25 percent
Backbone soils, 20 percent Winneshiek soils, and 20
percent minor soils.

The moderately well drained, gently sloping and
moderately sloping Bassett soils are on the higher ridges
and side slopes. The somewhat excessively drained
Backbone and well drained Winneshiek soils are on
convex ridges and side slopes below the Bassett soils.
The Backbone soils are gently sloping to strongly
sloping, and the Winneshiek soils are gently sloping and
moderately sloping.

Typically, the Bassett soils have a surface layer of
very dark grayish brown loam about 8 inches thick. The
subsurface layer is brown ioam about 6 inches thick. The
subsoil is about 39 inches thick. The upper part is
yellowish brown, friable loam; the next part is yellowish
brown, firm loam mottled with grayish brown and brown;
and the lower part is mottled yellowish brown and
grayish brown, firm loam. The substratum to a depth of

about 60 inches is mottled yellowish brown and grayish
brown, firm loam.

Typically, the Backbone soils have a surface layer of
very dark grayish brown fine sandy loam about 8 inches
thick. The subsoil is about 19 inches thick. The upper
part is brown, very friable fine sandy loam; the next part
is brown and dark yellowish brown, friable fine sandy
loam and sandy loam; and the lower part is strong
brown, very firm clay. Hard, fractured limestone bedrock
is at a depth of about 27 inches.

Typically, the Winneshiek soils have a surface layer of
very dark grayish brown loam about 8 inches thick. The
subsoil is about 19 inches thick. The upper part is brown,
friable loam; the next part is dark yeliowish brown, friable
clay loam; and the lower part is yellowish brown, very
firm clay. Hard, fractured limestone bedrock is at a depth
of about 27 inches.

Minor in this association are Chelsea, Lamont,
Nordness, and Rockton soils. The excessively drained,
coarse textured Chelsea soils and the well drained,
moderately coarse textured Lamont soils are on ridges
and side slopes above the Backbone and Winneshiek
soils. The well drained, shallow Nordness soils are on
side slopes below the Backbone and Winneshiek soils.
The well drained, moderately deep Rockton soils are on
ridges and side slopes below the Bassett soils.

This association is used mainly for diversified farming.
Corn generally is grown in rotation with oats and hay.
Much of the grain is fed to dairy cows, beef cattle, and
hogs. The farms are about 120 to 180 acres in size.

This association is well suited to poorly suited to
cultivated crops. In some areas the soils are too shallow
or too steep for cultivation. These areas generally are
wooded or are used for permanent pasture. The main
management concerns are erosion, the level of fertility,
and the limited soil depth, which restricts the root zone.
Most areas are not suitable for terracing. A system of
conservation tillage that leaves crop residue on the
surface helps to control erosion. Returning crop residue
to the soil or regularly adding other organic material
increases the rate of water infiltration, improves fertility,
and reduces the runoff rate.
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The map units on the detailed soil maps at the back of
this survey represent the soils in the survey area. The
map unit descriptions in this section, along with the soil
maps, can be used to determine the suitability and
potential of a soil for specific uses. They also can be
used to plan the management needed for those uses.
More information on each map unit, or soil, is given
under “Use and management of the soils.”

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

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

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

Soils of one series can differ in texture of the surface
layer or of the substratum. They also can differ in slope,
stoniness, salinity, wetness, degree of erosion, and other
characteristics that affect their use. On the basis of such
differences, a soil series is divided into soi/ phases. Most
of the areas shown on the detailed soil maps are phases
of soil series. The name of a soil phase commonly
indicates a feature that affects use or management. For
example, Fayette silt loam, 5 to 9 percent slopes, is one
of several phases in the Fayette series.

Some map units are made up of two or more major
soils. These map units are called soil complexes. A soi/
complex consists of two or more soils that occur as
areas so intricately mixed or so small that they cannot
be shown separately on the soil maps. The pattern and
proportion of the soils are somewhat similar in all areas.
Clyde-Floyd complex, 1 to 4 percent slopes, is an
example.

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

some of the more unusual or strongly contrasting soils
are identified by a special symbol on the soil maps.

This survey includes some miscellaneous areas. Such
areas have little or no soil material and support little or
no vegetation. Pits, limestone quarries, is an example.
Some miscellaneous areas are large enough to be
delineated on the soil maps. Some that are too small to
be delineated are identified by a special symbol on the
soil maps.

Table 4 gives the acreage and proportionate extent of
each map unit. Other tables (see “Summary of tables”)
give properties of the soils and the limitations,
capabilities, and potentials for many uses. The Glossary
defines many of the terms used in describing the soils.

soil descriptions

40—Fayette silt loam, karst, 9 to 25 percent
slopes. This strongly sloping to steep, well drained soil
is on convex side slopes adjoining upland drainageways.
Areas are circular and range from 2 to 15 acres in size.

Large sinkholes or caverns characterize the landscape
(fig. 13). They are 15 to 50 feet deep and 30 to 100 feet
wide. They result from the dissolving of soluble
limestone and dolomite rocks, which are exposed in the
drainageways. The limestone is highly fractured with
large crevices that are many feet deep. Many of the
sinkholes have nearly vertical walls and expose the
underground limestone crevices and caverns. Some of
the large sinkholes formed when the roof over the
cavern collapsed. The limestone bedrock underlies this
soil at a depth of about 5 to 8 feet.

Typically, the surface layer is very dark gray silt loam
about 3 inches thick. The subsurface layer is dark gray
and dark grayish brown silt loam about 4 inches thick.
The subsoil is about 33 inches thick. The upper part is
brown, friable silty clay loam; the next part is yellowish
brown, friable silty clay loam; and the lower part is
yellowish brown, friable silt loam. The substratum to a
depth of about 60 inches is yellowish brown, friable silt
loam.

Permeability is moderate. Available water capacity is
high or very high. Surface runoff is rapid in cultivated
areas. Near the sinkholes, however, water moves into
the underlying fractured limestone bedrock at a very
rapid rate. Tilth is fair. If cultivated, the soil tends to
puddle or crust after heavy rainfall. The content of
organic matter is 1 to 2 percent in the surface layer.
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Figure 13.—An area of Fayette silt loam, karst, 9 to 25 percent slopes.

Reaction typically is slightly acid or medium acid in the
surface layer and strongly acid in the upper part of the
subsoil. The subsoil generally has a high supply of
available phosphorus and a very low supply of available
potassium.

Most of the areas surrounding the sinkholes support
trees. The trees grow well, but harvesting them could be
hazardous.

This soil generally is unsuitable for cultivation or for
hay and pasture. Operating farm machinery around the
sinkholes is difficult and dangerous. The sinkholes also
are hazardous to grazing livestock. Animal waste can
pollute ground water supplies.

The capability subclass is Vlle.

41B—Sparta loamy fine sand, 2 to 5 percent
slopes. This gently sloping, excessively drained soil is
on convex upland slopes and on a few stream benches.
Areas are irregularly shaped and generally are 5 to 10
acres in size.

Typically, the surface layer is very dark brown loamy
fine sand about 8 inches thick. The subsurface layer is
very dark brown and dark brown loamy fine sand about
15 inches thick. The subsoil is brown, very friable loamy
fine sand about 6 inches thick. The substratum to a
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depth of about 60 inches is yellowish brown and light
yellowish brown, loose sand and fine sand. In some
areas the surface layer is very dark brown and dark
brown, friable fine sandy loam. In other areas the surface
soil is less than 10 inches thick.

Permeability is rapid. Available water capacity is low.
Surface runoff is slow. Tilth is poor because the content
of organic matter is only 1 to 2 percent in the surface
layer and because the soil structure breaks down easily.
Reaction typically is slightly acid or medium acid in the
surface soil and medium acid or strongly acid in the
subsoil. It varies in the surface layer, however, because
of local liming practices. The subsoil generally has a very
low supply of available phosphorus and potassium.

Most areas are used for cultivated crops or for
pasture. This soil is poorly suited to corn, small grain,
and soybeans, mainly because it is droughty and low in
fertility. Plants respond poorly to applications of fertilizer.
Soil blowing and water erosion are hazards if cultivated
crops are grown. Blowing sand grains can damage
seedlings on this soil and on the adjacent soils. A
system of conservation tillage that leaves crop residue
on the surface helps to prevent excessive soil loss. The
soil is poorly suited to terracing.

A cover of pasture plants or hay is effective in
controlling erosion. Proper stocking rates, pasture
rotation, and timely deferment of grazing, especially
during dry periods, help to keep the pasture and the soil
in good condition.

Only a few areas are used as woodland. This soil is
moderately well suited to trees. Seedling mortality is
severe. As a result, seedlings should be planted at close
intervals. Thinning the stand helps to provide adequate
growing space for the surviving trees. Supplemental
water may be needed because the soil is droughty.
Competing vegetation can be controlled by careful site
preparation or by spraying, cutting, or girdling.

The capability subclass is IVs.

41C—Sparta loamy fine sand, 5 to 12 percent
slopes. This moderately sloping and strongly sloping,
excessively drained soil is on convex siopes in the
uplands. Areas are irregularly shaped and generally are 5
to 10 acres in size.

Typically, the surface layer is very dark brown loamy
fine sand about 8 inches thick. The subsurface layer is
very dark brown loamy fine sand about 5 inches thick.
The subsoil is dark brown and brown, very friable loamy
fine sand about 14 inches thick. The substratum to a
depth of about 60 inches is yellowish brown, loose sand
and fine sand. In some areas the surface layer is dark
brown and very dark brown, friable fine sandy loam. In
other areas the surface soil is less than 10 inches thick.

Permeability is rapid. Available water capacity is low.
Surface runoff is medium. Tilth is poor because the
content of organic matter is only 1 to 2 percent in the
surface layer and because the soil structure breaks
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down easily. Reaction typically is slightly acid or medium
acid in the surface soil and medium acid or strongly acid
in the subsoil. It varies in the surface layer, however,
because of local liming practices. The subsoil generally
has a very low supply of available phosphorus and
potassium.

Most areas are used for cultivated crops or for
pasture. This soil generally is unsuitable for cultivation,
however, mainly because it is droughty, low in fertility,
and highly susceptible to water erosion. Also, soil
blowing is a hazard. Blowing sand grains can damage
seedlings on this soil and on the adjacent soils.

A cover of pasture plants or hay is effective in
controlling erosion. Proper stocking rates, pasture
rotation, and timely deferment of grazing, especially
during dry periods, help to keep the pasture and the soil
in good condition.:

Only a few areas are used as woodland. This soil is
moderately well suited to trees. Seedling mortality is
severe. As a result, seedlings should be planted at close
intervals. Thinning the stand helps to provide adequate
growing space for the surviving trees. Competing
vegetation can be controlled by careful site preparation
or by spraying or cutting. Measures that control erosion
are needed until the trees are large enough to provide a
protective cover.

The capability subclass is Vis.

63B—Chelsea loamy fine sand, 2 to 5 percent
slopes. This gently sloping, excessively drained soil is
on convex slopes in the uplands and on a few stream
terraces. Areas are irregularly shaped and generally are
5 to 10 acres in size.

Typically, the surface layer is very dark grayish brown
loamy fine sand about 5 inches thick. The subsurface
layer is about 36 inches of dark grayish brown, brown,
and yellowish brown loamy fine sand and sand. The
subsoil is about 22 inches thick. It is yellowish brown,
loose fine sand that has many bands of dark brown
sandy loam. In some areas the surface layer is dark
brown fine sandy loam.

Permeability is rapid. Available water capacity is low.
Surface runoff is medium. Tilth is poor because the
content of organic matter is only 0.5 to 1.0 percent in the
surface layer and because the soil structure breaks
down easily. Reaction typically is neutral or slightly acid
in the surface layer and ranges from strongly acid to
neutral in the subsurface layer. The subsoil generally has
a very low supply of available phosphorus and
potassium.

Most areas are used for permanent pasture. This soil
is poorly suited to corn, soybeans, small grain, hay, and
pasture, mainly because it is droughty and low in fertility.
Also, water erosion and soil blowing are hazards if
cultivated crops are grown. Blowing sand grains can
damage seedlings on this soil and on the adjacent soils.
A system of conservation tillage that leaves crop residue
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on the surface helps to prevent excessive soil loss. The
soil is poorly suited to terracing. A cover of pasture
plants or hay is effective in controlling erosion. Proper
stocking rates, pasture rotation, and timely deferment of
grazing, especially during dry periods, help to keep the
pasture and the soil in fairly good condition.

A few areas support native hardwoods. This soil is
moderately well suited to trees. Seedling mortality is
moderate. As a result, seedlings should be planted at
close intervals. Thinning the stand helps to provide
adequate growing space for the surviving trees.
Competing vegetation can be controlled by careful site
preparation or by spraying or cutting.

The capability subclass is IVs.

63C—Chelsea loamy fine sand, 5 to 14 percent
slopes. This moderately sloping and strongly sloping,
excessively drained soil is on convex slopes in the
uplands. Areas are irregularly shaped and are 5 to 10
acres in size.

Typically, the surface layer is very dark grayish brown
loamy fine sand about 4 inches thick. The subsurface
layer is about 36 inches of dark grayish brown, brown,
and yellowish brown, loose loamy fine sand and fine
sand. The subsoil is about 20 inches thick. it is yellowish
brown, loose fine sand that has many bands of dark
brown sandy loam. In some areas the surface layer is
dark brown fine sandy loam.

Permeability is rapid. Available water capacity is low.
Surface runoff is rapid. Tilth is poor because the content
of organic matter is only 0.5 to 1.0 percent in the surface
layer and because the soil structure breaks down easily.
Reaction ranges from medium acid to neutral in the
surface layer and from strongly acid to neutral in the
subsurface layer. The subsoil generally has a very low
supply of available phosphorus and potassium.

Most areas are used for pasture. This soil generally is
unsuitable for cultivated crops, mainly because it is
droughty, low in fertility, and highly susceptible to water
erosion. Also, soil blowing is a hazard. Blowing sand
grains can damage seedlings on this soii and on the
adjacent soils. A cover of pasture plants or hay is
effective in controlling erosion. Proper stocking rates,
pasture rotation, and timely deferment of grazing,
especially during dry periods, help to keep the pasture
and the soil in fairly good condition.

A few areas support native hardwoods. This soil is
moderately well suited to trees. The pastured areas can
be converted to woodland. Seedling mortality is
moderate. As a result, seedlings should be planted at
close intervals. Thinning the stand helps to provide
adequate growing space for the surviving trees.
Competing vegetation can be controlled by careful site
preparation or by spraying or cutting.

The capability subclass is VIs.
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63E—Chelsea loamy fine sand, 14 to 25 percent
slopes. This moderately steep and steep, excessively
drained soil is on convex slopes in the uplands and on
escarpments of stream benches. Areas are irregularly
shaped aind generally are 5 to 10 acres in size.

Typically, the surface layer is very dark grayish brown
loamy fine sand about 3 inches thick. The subsurface
layer is about 30 inches of dark grayish brown, brown,
and yellowish brown loamy fine sand and fine sand. The
subsoil is about 27 inches thick. It is yellowish brown,
loose fine sand that has many bands of dark brown
sandy loam. In some areas the surface layer is brown
loamy fine sand.

Included with this soil in mapping are small areas of
soils that are underlain by coarse sand and gravel.
These soils are on escarpments. They make up less
than 5 percent of the unit.

Permeability is rapid. Available water capacity is low.
Surface runoff is rapid. Tilth is poor because the content
of organic matter is only 0.5 to 1.0 percent in the surface
layer and because the soil structure breaks down easily.
Reaction ranges from medium acid to neutral in the
surface layer and from strongly acid to neutral in the
subsurface layer. The subsoil generally has a very low
supply of available phosphorus and potassium.

Most areas support native hardwoods. A few are
pastured. This soil is not suited to cultivated crops and is
poorly suited to hay and pasture, mainly because it is
droughty, low in fertility, and moderately steep and steep.
Also, it is subject to soil blowing. As a result, a
permanent plant cover is needed. A cover of pasture
plants or hay is effective in controlling erosion. Proper
stocking rates, pasture rotation, and timely deferment of
grazing, especially during dry periods, help to keep the
pasture and the soil in fairly good condition. Renovating
pastures is difficult because slopes are too steep for the
use of ordinary farm machinery.

This soil is moderately well suited to trees. The
pastured areas can be converted to woodland. The
equipment limitation is severe, and seedling mortality
and the hazard of erosion are moderate. Seedlings
should be planted at close intervals because the survival
rate is limited. Thinning the stand helps to provide
adequate growing space for the surviving trees.
Measures that control erosion are needed until the trees
are large enough to provide a protective cover.
Competing vegetation can be controlled by careful site
preparation or by spraying or cutting.

The capability subclass is Vlis.

65D2—Lindley loam, 9 to 14 percent slopes,
moderately eroded. This strongly sloping, moderately
well drained soil is on convex nose slopes and side
slopes in the uplands. Areas are irregularly shaped and
are 5 to 10 acres in size.

Typically, the surface layer is mixed dark grayish
brown and brown loam about 6 inches thick. The subsoil
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is about 28 inches thick. It is yellowish brown. The upper
part is friable loam, the next part is friable clay loam, and
the lower part is firm clay loam mottled with grayish
brown and gray. The substratum to a depth of about 60
inches is strong brown, firm clay loam mottled with gray.
In some areas the surface layer is brown and yellowish
brown loam.

Permeability is moderately slow. Available water
capacity is moderate or high. Surface runoff is rapid.
Tilth is fair. If cultivated, the soil tends to puddle or crust
after heavy rainfall. The content of organic matter is less
than 0.5 percent in the surface layer. This layer typically
is medium acid or strongly acid. The subsoil is strongly
acid or very strongly acid. It generally has a medium
supply of available phosphorus and a very low supply of
available potassium.

Most areas are used for permanent pasture or
cultivated crops. This soil is poorly suited to corn and
soybeans. If cultivated crops are grown, erosion is a
severe hazard. A system of conservation tillage that
leaves crop residue on the surface and grassed
waterways help to prevent excessive soil loss. Growing
the row crops in rotation with oats, hay, and pasture also
is helpful. The soil is not suitable for terracing. It is low in
fertility and has a highly dense subsoil. Revegetating is
difficult if the subsoil is exposed. Returning crop residue
to the soil or regularly adding other organic material
improves fertility, helps to prevent surface crusting, and
increases the rate of water infiltration.

A cover of pasture plants or hay is effective in
controlling erosion. Overgrazing or grazing when the soil
is too wet, however, causes surface compaction and
increases the runoff rate. Proper stocking rates, pasture
rotation, timely deferment of grazing, and restricted use
during wet periods help to keep the pasture and the soil
in good condition.

A few areas are wooded. This soil is moderately well
suited to trees. Laying out logging trails or roads on the
contour or nearly on the contour helps to control
erosion. Seedling mortality and plant competition are
slight.

The capability subclass is 1Ve.

65F2—Lindley loam, 14 to 25 percent slopes,
moderately eroded. This moderately steep and steep,
moderately well drained soil is on short, convex side
slopes and nose slopes in the uplands. Areas are
elongated and are 5 to 10 acres in size.

Typically, the surface layer is mixed dark grayish
brown and brown loam about 6 inches thick. The subsoil
is about 31 inches thick. It is yellowish brown. The upper
part is friable loam, the next part is friable clay loam, and
the lower part is firm clay loam mottled with grayish
brown, strong brown, and gray. The substratum to a
depth of about 60 inches is strong brown, firm clay loam
mottled with gray. In some areas the surface layer is
brown and yellowish brown loam.
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Included with this soil in mapping are small areas of
red clay or sand on the higher parts of the side slopes.
Water seeps from these areas during extended wet
periods. Included areas make up 2 to 6 percent of the
unit.

Permeability is moderately slow. Available water
capacity is moderate or high. Surface runoff is rapid.
Tilth is fair. If cultivated, the soil tends to puddle or crust
after heavy rainfall. The puddling and crusting increase
the runoff rate and retard plant growth. The content of
organic matter is less than 0.5 percent in the surface
layer. Unless limed, this layer typically is medium acid or
strongly acid. The subsoil also is medium acid or strongly
acid. It generally has a medium supply of available
phosphorus and a very low supply of available
potassium.

Although formerly cultivated, most areas are used for
permanent pasture. This soil generally is not suited to
cultivated crops because further erosion is a severe
hazard and in some areas slopes are too steep for the
use of ordinary farm machinery. A cover of pasture
plants or hay is effective in controlling erosion.
Overgrazing or grazing when the soil is too wet,
however, causes surface compaction and increases the
runoff rate. Proper stocking rates, pasture rotation, timely
deferment of grazing, and restricted use during wet
periods help to keep the pasture and the soil in good
condition.

A few areas are wooded. This soil is moderately well
suited to trees. Seedling mortality, the equipment
limitation, and the hazard of erosion are moderate.
Carefully selecting sites for logging trails or roads and
laying out the trails or roads on the contour or nearly on
the contour help to control erosion. Because of the
slope, special logging equipment is needed. Also,
caution is needed in operating this equipment. Seedlings
should be planted at close intervals because the survival
rate is limited. Thinning the stand helps to provide
adequate growing space for the surviving trees.

The capability subclass is Vle.

65F3—Lindley loam, 14 to 25 percent slopes,
severely eroded. This moderately steep and steep,
moderately well drained soil is on short, convex side
slopes and nose slopes in the uplands. Areas are
elongated and are 5 to 10 acres in size.

Typically, the surface layer is brown loam about 6
inches thick. The subsoil is about 24 inches thick. It is
yellowish brown. The upper part is friable loam, the next
part is friable clay loam, and the lower part is firm clay
loam mottled with grayish brown and gray. The
substratum to a depth of about 60 inches is strong
brown, firm clay loam mottled with gray.

Included with this soil in mapping are small areas of
red clay or sand on the higher parts of the side slopes.
Water seeps from these areas during extended wet
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periods. Included areas make up 2 to 5 percent of the
unit.

Permeability is moderately slow. Available water
capacity is moderate or high. Surface runoff is very rapid.
Tilth is poor. If cultivated, the soil tends to puddle and
crust after heavy rainfall. The puddling and crusting
increase the runoff rate and retard plant growth. The
content of organic matter is less than 0.5 percent in the
surface layer. This layer typically is strongly acid if it has
been limed within the last 5 years. The subsoil typically
is strongly acid or very strongly acid. It generally has a
medium supply of available phosphorus and a very low
supply of available potassium.

Although formerly cultivated, most areas are used for
permanent pasture. This soil is not suited to row crops
because further erosion is a severe hazard and in some
areas slopes are too steep for the use of ordinary farm
machinery. A cover of pasture plants or hay is effective
in controlling erosion. Overgrazing or grazing when the
soil is too wet, however, causes surface compaction and
increases the runoff rate. Proper stocking rates, pasture
rotation, timely deferment of grazing, and restricted use
during wet periods help to keep the pasture and the soil
in fairly good condition. Regularly adding organic material
improves fertility, helps to prevent surface crusting, and
increases the rate of water infiltration.

A few areas are wooded. This soil is moderately well
suited to trees. Seedling mortality, the equipment
limitation, and the hazard of erosion are moderate.
Carefully selecting sites for logging trails or roads and
laying out the trails or roads on the contour or nearly on
the contour help to control erosion. Because of the
slope, special logging equipment is needed. Also,
caution is needed in operating this equipment. Seedlings
should be planted at close intervals because the survival
rate is limited. Thinning the stand helps to provide
adequate growing space for the surviving trees.

The capability subclass is Vlie.

83B—Kenyon loam, 2 to 5 percent slopes. This
gently sloping, moderately well drained soil is on convex
ridges and side slopes in the uplands. Areas are 20 to
75 acres in size and are irregularly shaped.

Typically, the surface layer is very dark brown loam
about 7 inches thick. The subsurface layer is very dark
brown loam about 4 inches thick. The subsoil is loam
about 39 inches thick. The upper part is brown and
friable, the next part is yellowish brown and friable, and
the lower part is mixed grayish brown and yellowish
brown, is mottled with strong brown, and is firm. The
substratum to a depth of about 60 inches is mixed
yellowish brown and grayish brown loam mottled with
strong brown. It is mildly alkaline and calcareous.

Included with this soil in mapping are scattered small
areas of soils that have a sandy surface layer. These
soils make up less than 5 percent of the unit. Also
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included are a few eroded areas on convex side slopes.
These areas make up 2 to 5 percent of the unit.

Permeability is moderate. Available water capacity is
high. Surface runoff is medium in cultivated areas. Tilth
is good. The content of organic matter is about 3 to 4
percent in the surface layer. Reaction typically is slightly
acid in the surface soil and medium acid or strongly acid
in the upper part of the subsoil. The subsoil generally
has a very low supply of available phosphorus and
potassium.

Most areas are cultivated. This soil is well suited to
corn, soybeans, and small grain and to grasses and
legumes for hay and pasture. If cultivated, however, it is
subject to erosion. Also, wetness is a limitation.
Measures that control erosion tend to increase the
wetness because they retard the movement of surface
water. More of the water soaks into the soil. As a result,
the water table is temporarily high and hillside seepage
occurs in some areas. A combination of terraces and tile
drainage is probably the best method of reducing both
the susceptibility to erosion and the wetness. If terraces
are built, cuts should not expose the less productive
glacial till subsoil.

A cover of pasture plants or hay is effective in
controlling erosion. Overgrazing or grazing when the soil
is too wet, however, causes surface compaction,
excessive runoff, and poor tilth. Proper stocking rates,
pasture rotation, timely deferment of grazing, and
restricted use during wet periods help to keep the
pasture and the soil in good condition.

The capability subclass is lle.

84—Clyde clay loam, 1 to 3 percent slopes. This
very gently sloping, poorly drained soil is in upland
drainageways. Areas commonly are long and narrow and
are 20 acres or more in size.

Typically, the surface layer is black clay loam about 9
inches thick. The subsurface layer is about 14 inches of
black and very dark gray clay loam and silty clay loam.
The subsoil is about 20 inches thick. The upper part is
mottled gray and light olive brown, friable silty clay loam;
the next part is mottied gray and strong brown, friable
sandy loam; and the lower part is mottled yellowish
brown and grayish brown, firm loam. The substratum to a
depth of about 60 inches is mottled grayish brown and
yellowish brown loam that is mildly alkaline and
calcareous.

Included with this soil in mapping are smali areas of
muck in depressions. Fieldwork is hindered in these
areas, especially after heavy rains. Also, tile drainage is
more difficult. Included areas make up 2 to 5 percent of
the unit. '

The Clyde soil is moderately permeable. It has a
seasonal high water table. Available water capacity is
high. Surface runoff is slow. Tilth is poor. The surface
layer puddles readily if it is worked when wet and is hard
and cloddy when dry. The content of organic matter is
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about 7 to 11 percent in the surface layer. The surface
soil and subsoil typically are neutral or slightly acid. The
subsoil generally has a very low supply of available
phosphorus and potassium.

Most areas are cultivated. Some areas are used for
permanent pasture. If drained, this soil is well suited to
corn, soybeans, and small grain. It is wet because of
seepage and runoff from soils upslope. Because of the
hillside seepage, a drainage system that intercepts
laterally moving water is most likely to be successful.
Large granite boulders are common in some unimproved
areas. They should be removed before crops are grown
or drainage tile is installed. Returning crop residue to the
soil or regularly adding other organic material improves
fertility and tilth. '

Most of the areas where drainage tile has not been
installed are used for permanent pasture. This soil is well
suited to pasture and hay. Overgrazing or grazing during
wet periods, however, causes surface compaction and
excessive puddling. Proper stocking rates, pasture
rotation, timely deferment of grazing, and restricted use
during wet periods help to keep the pasture and the soil
in good condition.

The capability subclass is llw.

98—Huntsville silt loam, 0 to 2 percent slopes. This
nearly level, well drained soil is on bottom land along
small streams. It is subject to rare flooding. Areas are
irregularly shaped and range from 5 to 25 acres in size.

Typically, the surface layer is very dark brown silt loam
about 16 inches thick. The subsurface layer is very dark
brown and very dark grayish brown silt loam about 13
inches thick. The subsoil is brown, friable silt loam about
10 inches thick. The substratum to a depth of about 60
inches is yellowish brown silt loam. It has a few faint
brown and strong brown mottles in the lower part. In
some areas it is yellowish brown loam or sandy loam.

Included with this soil in mapping are small areas that
have received 6 to 18 inches of dark grayish brown and
browr silt loam overwash. These areas are near the
streams. They are lower in fertility and in content of
organic matter than the Huntsville soil. They make up 5
to 10 percent of the unit.

Permeability is moderate. Available water capacity is
very high. Surface runoff is slow in cultivated areas. Tilth
is good. The content of organic matter is about 3 to 4
percent in the surface layer. The surface soil and subsoil
typically are neutral or slightly acid. The subsoil generally
has a medium supply of available phosphorus and a very
low supply of available potassium.

Most areas are cultivated. A few are used for pasture.
This soil is well suited to corn, soybeans, and small grain
and to grasses and legumes for hay and pasture.
Flooding is a hazard in some areas. The need for
measures that control floodwater varies from area to
area because the flooding pattern of some streams was
modified when stream channels were deepened and
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straightened and when roads and road ditches were
constructed.

A cover of pasture plants or hay is effective in
controlling soil blowing and in maintaining good ftilth.
Overgrazing or grazing when the soil is too wet,
however, causes surface compaction and poor tilth.
Proper stocking rates, pasture rotation, timely deferment
of grazing, and restricted use during wet periods help to
keep the pasture and the soil in good condition. Both
warm-season and cool-season grasses should be
included in the pasture rotation.

This soil is well suited to most hardwoods. Tree seeds,
cuttings, and seedlings survive and grow well if
competing vegetation is controlled or removed by careful
site preparation or by spraying or cutting.

The capability class is .

109B—Backbone fine sandy loam, 2 to 5 percent
slopes. This gently sloping, somewhat excessively
drained soil is on convex ridges and side slopes in the
uplands. Areas are irregularly shaped and are 5 to 10
acres in size.

Typically, the surface layer is very dark grayish brown
fine sandy loam about 8 inches thick. The subsoil is
about 19 inches thick. The upper part is brown, very
friable fine sandy loam; the next part is brown and dark
yellowish brown, friable fine sandy loam and sandy loam;
and the lower part is strong brown, very firm clay. Hard,
fractured limestone bedrock is at a depth of about 27
inches. In some areas the surface layer is very dark
grayish brown loamy fine sand.

Permeability is moderately rapid in the upper part of
the soil and moderately slow in the lower part of the
subsoil. Available water capacity is low. Surface runoff is
medium. Tilth is fair. The content of organic matter is 1
to 2 percent in the surface layer. The surface layer and
subsoil typically are neutral or slightly acid. The subsoil
generally has a low supply of available phosphorus and
potassium.

Many areas are used for cultivated crops or for
pasture. This soil is poorly suited to cultivated crops,
however, because it is droughty, is subject to erosion,
and has a limited root zone. Tillage may be difficult
because of the shallowness to limestone bedrock.
Measures that control runoff and help to prevent
excessive soil and moisture losses are needed. A
system of conservation tillage that leaves crop residue
on the surface helps to control soil blowing and water
erosion. Returning crop residue to the soil or regularly
adding other organic material improves fertility and
increases the rate of water infiltration.

A cover of pasture plants or hay helps to control
erosion. Overgrazing, however, increases the
susceptibility to soil blowing and water erosion. Proper
stocking rates, pasture rotation, and timely deferment of
grazing, especially during dry periods, help to keep the
pasture and the soil in fairly good condition.
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A few areas support native hardwoods. This soil is
moderately well suited to trees. Tree seedlings and
cuttings grow well if competing vegetation is controlled
by careful site preparation or by spraying or cutting.

The capability subclass is IVs.

109C—Backbone fine sandy loam, 5 to 9 percent
slopes. This moderately sloping, somewhat excessively
drained soil is on convex ridges and side slopes in the
uplands. Areas are elongated and are 5 to 10 acres in
size.

Typically, the surface layer is very dark grayish brown
fine sandy loam about 8 inches thick. The subsoil is
about 17 inches thick. The upper part is brown, very
friable fine sandy loam; the next part is dark yellowish
brown, friable sandy loam; and the lower part is dark
yellowish brown, very firm clay. Hard, fractured limestone
bedrock is at a depth of about 25 inches.

Included with this soil in mapping are small areas of
moderately eroded soils on the convex side slopes.
These soils are lower in content of organic matter and
fertility than the Backbone soil. They make up 5 to 10
percent of the unit.

Permeability is moderately rapid in the upper part of
the Backbone soil and moderately slow in the lower part
of the subsoil. Available water capacity is low. Surface
runoff is medium. Tilth is fair. The content of organic
matter is about 1 to 2 percent in the surface layer. This
layer typically is neutral. The subsoil is neutral or slightly
acid. It generally has a low supply of available
phosphorus and potassium.

Most areas are pastured. A few are cultivated. This
soil is poorly suited to cultivated crops because it is
droughty, is subject to erosion, and has a limited root
zone. Tillage may be difficult because of the shallowness
to limestone bedrock. Cultivated crops should be grown
only to reestablish meadows. Measures that control
runoff and help to prevent excessive soil and moisture
losses are needed. A system of conservation tillage that
leaves crop residue on the surface helps to control soil
blowing and water erosion. Returning crop residue to the
soil or regularly adding other organic material improves
fertility and increases the rate of water infiltration.

A cover of pasture plants or hay helps to control
erosion. Overgrazing, however, increases the
susceptibility to soil blowing and water erosion. Proper
stocking rates, pasture rotation, and timely deferment of
grazing, especially during dry periods, help to keep the
pasture and the soil in fairly good condition.

A few areas support native hardwoods. This soil is
moderately well suited to trees. Tree seedlings and
cuttings grow well if competing vegetation is controlled
by careful site preparation or by spraying or cutting.

The capability subclass is IVs.

109D—Backbone fine sandy loam, 9 to 14 percent
slopes. This strongly sloping, somewhat excessively

Soil survey

drained soil is on convex side slopes in the uplands.
Areas are elongated and are 5 to 10 acres in size.

Typically, the surface layer is very dark gray fine sandy
loam about 7 inches thick. The subsurface layer is dark
grayish brown, very friable fine sandy loam about 3
inches thick. The subsoil is about 13 inches thick. The
upper part is brown, very friable fine sandy loam; the
next part is dark yellowish brown, friable sandy loam;
and the lower part is dark yellowish brown and yellowish
brown, very firm clay. Hard, fractured limestone bedrock
is at a depth of about 23 inches.

Permeability is moderately rapid in the upper part of
the soil and moderately slow in the lower part of the
subsoil. Available water capacity is low. Surface runoff is
rapid. Tiith is poor. The content of organic matter is
about 1 to 2 percent in the surface layer. Reaction
typically is neutral in the surface layer and neutral or
slightly acid in the subsurface layer and subsoil. The
subsoil generally has a low supply of available
phosphorus and potassium.

Most areas are used for pasture or trees. This soil
generally is unsuitable for cultivated crops because it is
subject to erosion and is droughty.

A cover of pasture plants or hay helps to control
erosion. Overgrazing, however, increases the
susceptibility to soil blowing and water erosion. The
number of livestock that can graze the pasture without
damaging the plant cover is low. Proper stocking rates,
pasture rotation, and timely deferment of grazing,
especially during dry periods, help to keep the pasture
and the soil in fairly good condition.

A few areas support native hardwoods. This soil is
moderately weli suited to trees. Tree seedlings and
cuttings grow well if competing vegetation is controlled
by careful site preparation or by cutting.

The capability subclass is Vls.

110—Lamont fine sandy loam, 0 to 2 percent
slopes. This nearly level, well drained soil is on high
stream benches along the Mississippi River. Areas are
about 10 to 15 acres in size and are irregularly shaped.

Typically, the surface layer is dark grayish brown fine
sandy loam about 7 inches thick. The subsurface layer is
grayish brown, very friable loamy fine sand about 8
inches thick. The subsoil is about 45 inches thick. The
upper part is brown, very friable very fine sandy loam;
the next part is brown, friable sandy loam; and the lower
part is brown, very friable loamy fine sand that has
bands of sandy loam. In some areas the surface layer is
dark grayish brown loamy fine sand.

Permeability is moderately rapid in the upper part of
the soil and rapid in the lower part of the subsoil.
Available water capacity is moderate. Surface runoff is
slow. Tilth is fair. The content of organic matter is 0.5 to
1.0 percent in the surface layer. Reaction typically is
medium acid in the surface layer and strongly acid in the
subsurface layer and subsoil. The subsoil generally has a
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high supply of available phosphorus and a very low
supply of available potassium.

Most areas are cultivated. This soil is suited to corn,
soybeans, and small grain and to grasses and legumes
for hay and pasture, but it is droughty unless rainfall is
very timely. Also, soil blowing is a hazard if cultivated
crops are grown. A system of conservation tillage that
leaves crop residue on the surface helps to control soil
blowing and conserves moisture.

A cover of pasture plants or hay also is effective in
controlling soil blowing. Overgrazing or grazing when the
soil is too wet, however, causes surface compaction and
poor tilth. Proper stocking rates, pasture rotation, timely
deferment of grazing, and restricted use during wet
periods help to keep the pasture and the soil in good
condition.

This soil is moderately well suited to trees. Tree
cuttings and seedlings survive and grow well if
competing vegetation is controlled by careful site
preparation or by spraying or cutting.

The capability subclass is !lis.

110B—Lamont fine sandy loam, 2 to 5 percent
slopes. This gently sloping, well drained soil is on ridges
and side slopes on uplands and stream benches. Areas
are about 10 acres in size and are irregularly shaped.

Typically, the surface layer is very dark gray fine sandy
loam about 2 inches thick. The subsurface layer is
grayish brown fine sandy loam about 6 inches thick. The
subsoil is about 28 inches thick. It is yellowish brown and
friable. The upper part is fine sandy loam, and the lower
part is sandy loam. The substratum to a depth of about
60 inches is yellowish brown loamy fine sand that has
thin bands of brown and dark brown, friable sandy loam.
In some areas the surface layer is very dark grayish
brown sandy loam about 6 inches thick. In other areas it
is dark grayish brown loamy fine sand.

Included with this soil in mapping are small areas of
the excessively drained Chelsea soils. These soils are
more droughty than the Lamont soil and have a lower
content of organic matter in the surface layer. They
make up less than 10 percent of the unit.

Permeability is moderately rapid in the subsoil of the
Lamont soil and rapid in the coarse textured substratum.
Available water capacity is moderate. Surface runoff is
medium. Tilth is fair. The content of organic matter is 0.5
to 1.0 percent in the surface layer. Reaction typically is
medium acid in the surface layer and medium acid or
strongly acid in the subsurface layer and the upper part
of the subsoil. The subsoil generally has a high supply of
available phosphorus and a very low supply of available
potassium.

Most areas are used for pasture or trees. This soil is
suited to corn, soybeans, and small grain and to grasses
and legumes for hay and pasture, but it is droughty
unless rainfall is very timely. Also, soil blowing and water
erosion are hazards if cultivated crops are grown. A
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system of conservation tillage that leaves crop residue
on the surface helps to control soil blowing and water
erosion and conserves moisture.

A cover of pasture plants or hay also helps to control
erosion. Overgrazing or grazing when the soil is too wet,
however, causes surface compaction, excessive runoff,
and poor tilth. Proper stocking rates, pasture rotation,
timely deferment of grazing, and restricted use during
wet periods help to keep the pasture and the soil in
good condition.

Some areas support native hardwoods. This soil is
moderately well suited to trees. Tree seedlings and
cuttings survive and grow well if competing vegetation is
controlled by careful site preparation or by spraying or
cutting.

The capability subclass is llle.

110C—Lamont fine sandy loam, 5 to 9 percent
slopes. This moderately sloping, well drained soil is on
ridges and side slopes on uplands and stream benches.
Areas are about 5 to 10 acres in size and are irregularly
shaped.

Typically, the surface layer is dark gray fine sandy
loam about 2 inches thick. The subsurface layer is
grayish brown fine sandy loam about 5 inches thick. The
subsoil is about 26 inches thick. It is yellowish brown and
friable. The upper part is fine sandy loam, and the lower
part is sandy loam. The substratum to a depth of about
60 inches is yellowish brown loamy fine sand that has
thin bands of brown and dark brown, friable sandy loam.
In some areas the surface layer is brown loamy sand.

Included with this soil in mapping are small areas of
the excessively drained Chelsea soils. These soils are
more droughty than the Lamont soil and have a lower
content of organic matter in the surface layer. They
make up 5 to 10 percent of the unit.

Permeability is moderately rapid in the subsoil of the
Lamont soil and rapid in the coarse textured substratum.
Available water capacity is moderate. Surface runoff is
medium in cultivated areas. Tilth is fair. The content of
organic matter is 0.5 to 1.0 percent in the surface layer.
Reaction typically is medium acid in the surface layer
and medium acid or strongly acid in the subsurface layer
and the upper part of the subsoil. The subsoil generally
has a high supply of available phosphorus and a very
low supply of available potassium.

Most areas are used for pasture or trees. A few are
cultivated. This soil is suited to corn, soybeans, and
small grain and to grasses and legumes for hay and
pasture, but it is droughty. Also, soil blowing and water
erosion are hazards if cultivated crops are grown. A
system of conservation tillage that leaves crop residue
on the surface helps to control soil blowing and water
erosion and conserves moisture.

A cover of pasture plants or hay also helps to control
erosion. Overgrazing or grazing when the soil is too wet,
however, causes surface compaction, excessive runoff,
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and poor tilth. Proper stocking rates, pasture rotation,
timely deferment of grazing, and restricted use during
wet periods help to keep the pasture and the soil in
good condition.

Some areas support native hardwoods. This soil is
moderately well suited to trees. Tree seedlings and
cuttings survive and grow well if competing vegetation is
controlled by careful site preparation or by spraying or
cutting.

The capability subclass is llle.

120B—Tama silt loam, 2 to 5 percent slopes. This
gently sloping, well drained soil is on broad, convex
ridges in the uplands. Areas are irregularly shaped and
generally are 20 to 40 acres or more in size.

Typically, the surface layer is very dark brown silt loam
about 8 inches thick. The subsurface layer is very dark
grayish brown silt loam about 11 inches thick. The
subsoil is about 33 inches thick. It is friable. The upper
part is brown silty clay loam, the next part is yellowish
brown silty clay loam, and the lower part is yellowish
brown silt loam. The substratum to a depth of about 60
inches is yellowish brown silt loam mottled with grayish
brown. In some areas the surface layer is dark brown
and very dark grayish brown silt loam about 8 inches
thick.

Permeability is moderate. Available water capacity is
high or very high. Surface runoff is medium. Tilth is good,
but the soil tends to crust or puddie after heavy rainfall.
The content of organic matter is about 3 to 4 percent in
the surface layer. This layer typically is neutral or slightly
acid. The subsoil is medium acid or strongly acid. It
generally has a medium supply of available phosphorus
and a very low supply of available potassium.

Most areas are cultivated. This soil is well suited to
corn, soybeans, and small grain and to legumes for hay
and pasture. Erosion is a hazard, however, if cultivated
crops are grown. A system of conservation tillage that
leaves crop residue on the surface, grassed waterways,
contour farming, and stripcropping help to prevent
excessive soil loss. In most areas slopes are long
enough and uniform enough for terracing. Returning crop
residue to the soil or regularly adding other organic
material improves fertility, helps to prevent surface
crusting, and increases the rate of water infiltration.

A cover of pasture plants or hay helps to control
erosion. Overgrazing or grazing when the soil is too wet,
however, causes surface compaction and poor tilth and
increases the runoff rate. Proper stocking rates, pasture
rotation, and timely deferment of grazing help to keep
the pasture and the soil in good condition.

The capability subclass is lle.

120C—Tama silt loam, 5 to 9 percent slopes. This
moderately sloping, well drained soil is on convex side
slopes in the uplands. Areas are elongated and generally
are 5.to 10 acres in size.

Soil survey

Typically, the surface layer is very dark brown silt loam
about 8 inches thick. The subsurface layer is very dark
brown silt loam about 6 inches thick. The subsoil is
about 31 inches thick. It is friable. The upper part is
brown and dark yellowish brown silty clay loam, the next
part is dark yellowish brown silty clay loam, and the
lower part is yellowish brown silt loam. The substratum
to a depth of about 60 inches is yellowish brown silt
loam mottled with grayish brown.

Included with this soil in mapping are small areas of
moderately eroded soils in similar positions on the
landscape. These soils are lower in content of organic
matter and fertility than the Tama soil. Also, they have a
thinner surface layer. They make up less than 10 percent
of the unit.

Permeability is moderate. Available water capacity is
high or very high. Surface runoff is medium. Tilth is good,
but the soil tends to crust or puddle after hard rains. The
content of organic matter is about 3 to 4 percent in the
surface layer. This layer typically is neutral or slightly
acid. The subsoil is strongly acid. It generally has a
medium supply of available phosphorus and a very low
supply of available potassium.

Most areas are cultivated. This soil is suited to corn,
soybeans, and small grain and to grasses and legumes
for hay and pasture. Erosion is a hazard, however, if
cultivated crops are grown. A system of conservation
tillage that leaves crop residue on the surface, grassed
waterways, contour farming, and stripcropping help to
prevent excessive soil loss. Slopes generally are long
enough and uniform enough for terracing. Grassed
waterways are needed to prevent the formation of
gullies. Returning crop residue to the soil or regularly
adding other organic material improves fertility, helps to
prevent surface crusting, and increases the rate of water
infiltration.

A cover of pasture plants or hay helps to control
erosion. Overgrazing or grazing when the soil is too wet,
however, causes surface compaction and poor tilth and
increases the runoff rate. Proper stocking rates, pasture
rotation, timely deferment of grazing, and restricted use
during wet periods help to keep the pasture and the soil
in good condition.

The capability subclass is llle.

129B—Arenzville-Chaseburg silt loams, 1 to 5
percent slopes. These gently sloping, moderately well
drained and well drained soils are in narrow upland
drainageways. They are subject to flooding. Areas are
about 100 to 200 feet wide and are long or irregularly
shaped. They range from 25 to several hundred acres in
size. They are about 50 percent Arenzville soil and 40
percent Chaseburg soil. The two soils occur as areas so
intricately mixed or so small that mapping them
separately is not practical.

Typically, the Arenzville soil has a surface layer of dark
grayish brown silt loam about 7 inches thick. The



Clayton County, lowa

substratum is dark grayish brown, brown, and grayish
brown silt loam about 21 inches thick. Below this is an
old buried surface layer of black silt loam about 17
inches thick. The underlying material to a depth of about
60 inches is very dark grayish brown loam.

Typically, the Chaseburg soil has a surface layer of
dark grayish brown silt loam about 4 inches thick. The
substratum to a depth of more than 60 inches is
multicolored, friable silt loam.

Included with these soils in mapping are small areas of
the somewhat poorly drained Orion soils near the center
of the drainageways. These included soils make up
about 10 percent of the unit.

The Arenzville and Chaseburg soils are moderately
permeable. They-have a seasonal high water table.
Available water capacity is high or very high. Surface
runoff is medium. Tilth is good, but the soils tend to crust
after heavy rainfall. The content of organic matter is
about 0.5 to 1.0 percent in the surface layer. The soils
typically are neutral or slightly acid throughout. The
Arenzville soil generally has a low supply of available
phosphorus and a very low supply of available
potassium. The Chaseburg soil generally has a medium
supply of available phosphorus and a very low supply of
available potassium.

Most areas are pastured or cultivated along with the
surrounding upland soils. Individual areas generally are
too small to be cropped separately. If protected from
flooding and erosion, these soils are suited to corn,
soybeans, and small grain and to grasses and legumes
for hay and pasture. They receive high velocity,
concentrated runoff from the adjoining, more sloping
upland soils. They can be protected from this excess
water by diversion terraces on the adjoining upland
slopes. In some areas they are seasonally wet because
of seepage from the upland slopes. Installing tile in
these areas improves the timeliness of fieldwork.
Structures that keep gullies from forming are needed in
some areas.

Many small, inaccessible areas along narrow
drainageways are used as permanent pasture. These
soils are suited to pasture. Overgrazing or grazing when
the soil is too wet, however, causes surface compaction
and poor tilth and increases the runoff rate. Proper
stocking rates, pasture rotation, timely deferment of
grazing, and restricted use during wet periods help to
keep the pasture and the soil in good condition.

These soils are well suited to most trees. Because
they receive runoff from the more sloping upland soils,
however, they tend to remain wet for moderately long
periods after rainfall. Tree cuttings and seedlings survive
and grow well if competing vegetation is controlled by
site preparation or by spraying or cutting.

The capability subclass is lle.

133—Colo silty clay loam, 0 to 2 percent slopes.
This nearly level, poorly drained soil is on bottom land
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along small streams. It is subject to flooding during
periods of heavy rainfall. Areas are 15 to 30 acres in size
and are irregularly shaped.

Typically, the surface layer is very dark brown silty clay
loam about 6 inches thick. The subsurface layer is black
and very dark gray silty clay loam about 44 inches thick.
The substratum to a depth of about 60 inches is dark
gray silty clay loam mottied with olive gray. In some
areas it is dark gray silt loam.

Included with this soil in mapping are small areas of
soils that have received 6 to 18 inches of dark grayish
brown silt loam overwash. These soils are lower in
organic matter content and fertility than the Colo soil.
They make up less than 10 percent of the unit.

The Colo soil is moderately permeable. It has a
seasonal high water table. Available water capacity is
high or very high. Surface runoff is very slow or ponded.
Tilth is fair. The soil puddles readily when wet and is
cloddy and hard when dry. The content of organic matter
is about 5 to 7 percent in the surface layer. The soil
typically is neutral or slightly acid throughout. It generally
has a medium supply of available phosphorus and a very
low supply of available potassium.

Most areas are cultivated. Some are used as
permanent pasture. If drained and protected from
flooding, this soil is suited to corn, soybeans, and small
grain and to grasses and legumes for hay and pasture. It
is wet as a result of the flooding, the very slow or
ponded runoff, and the seasonal high water table. The
flooding damages crops in some years. Drainage tile can
function adequately if outlets are available. Diversion
terraces help to control floodwater.

The frequently flooded areas are used mainly as
pasture. Overgrazing or grazing during wet periods
causes excessive puddling. Proper stocking rates,
pasture rotation, timely deferment of grazing, and
restricted use during wet periods help to keep the
pasture and the soil in good condition.

The capability subclass is llw.

136—Ankeny fine sandy loam, 0 to 2 percent
slopes. This nearly level, well drained soil is on low
stream benches and foot slopes at the base of the
uplands. It is subject to flooding. Areas are about 5 to 15
acres in size and are irregularly shaped.

Typically, the surface layer is very dark brown fine
sandy loam about 8 inches thick. The subsurface layer is
black and very dark brown fine sandy loam about 28
inches thick. The subsoil is dark brown, very friable
loamy fine sand about 12 inches thick. The substratum
to a depth of about 60 inches is brown fine-sand.

Included with this soil in mapping are small areas of
soils that have a loamy sand surface layer. These soils
are on the stream benches. They are more droughty and
less productive than the Ankeny soil. They make up 5 to
8 percent of the unit.
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Permeability is rapid in the Ankeny soil. Available
water capacity is moderate or high. Surface runoff is
slow. Tilth is good. The content of organic matter is
about 2 to 3 percent in the surface layer. Reaction
typically is neutral or slightly acid in the surface soil and
the subsoil. The subsoil generally has a very low supply
of available phosphorus and potassium.

Most areas are cultivated. A few areas are used as
permanent pasture. If it is protected from local runoff
and receives timely rainfall during the growing season,
this soil is suited to corn, soybeans, and small grain. It
réceives runoff from the adjoining uplands during periods
of heavy rainfall. In some areas diversion terraces help
to control the overflow from the higher elevations and
the resulting siltation. Droughtiness is a limitation in
years when rainfall is below average or is not timely. A
system of conservation tillage that leaves crop residue
on the surface conserves moisture.

This soil is suited to grasses and legumes for hay and
pasture. Overgrazing or grazing when the soil is too wet,
however, causes surface compaction and poor tilth.
Proper stocking rates, pasture rotation, timely deferment
of grazing, and restricted use during wet periods help to
keep the pasture and the soil in good condition.

The capability subclass is Ils.

142—Chaseburg silt loam, 0 to 2 percent slopes.
This nearly level, moderately well drained soil is on
narrow bottom land and alluvial fans below more sloping
loess-covered soils in the uplands. It is subject to
flooding. Areas are elongated and range from 10 to 40
acres in size. »

Typically, the surface layer is dark grayish brown silt
loam about 6 inches thick. The substratum to a depth of
more than 60 inches is multicolored, friable silt loam.

This soil is moderately permeable. It has a seasonal
high water table. Available water capacity is very high.
Surface runoff is slow. Tilth is good, but the soil tends to
crust after heavy rainfall. The content of organic matter
is about 0.5 to 1.0 percent in the surface layer. The soil
typically is neutral throughout. It generally has a medium
supply of available phosphorus and a very low supply of
available potassium.

Most areas are pastured. A few are cultivated. If
protected from flooding, this soil is well suited to corn,
soybeans, and small grain. It receives high velocity
floodwater during periods of heavy rainfall. The
floodwater damages crops in some years. It can be
controlled by levees and dikes.

Many narrow, frequently flooded areas are used as
permanent pasture. This soil is well suited to grasses
and legumes for hay and pasture. Overgrazing or grazing
during wet periods after flooding, however, causes
surface compaction and puddiing. Pasture rotation,
timely deferment of grazing, and restricted use during
wet periods help to keep the pasture and the soil in
good condition.

Soil survey

This soil is well suited to trees, but it is subject to
overflow from more sloping upland soils and to the
resulting siltation. Tree cuttings and seedlings survive
and grow well if competing vegetation is controlled by
careful site preparation or by spraying or cutting.

The capability subclass is llw.

158—Dorchester silt loam, 0 to 2 percent slopes.
This nearly level, moderately well drained soil is in
narrow valleys on bottom land and on wide river bottom
land between limestone bluffs. It is subject to flooding.
Areas are irregularly shaped and range from 10 to 60
acres in size.

Typically, the surface layer is dark grayish brown silt
loam about 8 inches thick. The substratum is dark
grayish brown, grayish brown, and brown, stratified silt
loam about 23 inches thick. Below this to a depth of 60
inches is an old buried surface layer of black and very
dark brown silt loam. In some areas the substratum
extends to a depth of more than 60 inches.

Included with this soil in mapping are small areas of
soils that are stratified with silt and sand throughout.
These soils are on the wide bottom land. They tend to
be droughty in years of below average rainfall. They
make up about 10 percent of the unit.

Permeability is moderate in the Dorchester soil.
Available water capacity is very high. Surface runoff is
slow. Tilth is good, but the soil tends to puddle or crust
after heavy rainfall. The content of organic matter is
about 0.5 to 1.0 percent in the recent stratified
sediments. Reaction typically is mildly alkaline in these
sediments and neutral in the buried surface layer. The
supply of available phosphorus generally is low and the
supply of available potassium very low.

Most areas along the narrow valleys are pastured, but
the broader areas along rivers are cultivated. If protected
from flooding, this soil is well suited to corn, soybeans,
and small grain. Diversion terraces are needed in some
cropped areas to prevent the deposition of new
sediments. The need for flood protection varies from
area to area because the pattern of stream overflow was
modified when stream channels were deepened and
straightened and roads and road ditches were
constructed.

This soil is well suited to grasses and legumes for hay
and pasture. Overgrazing or grazing when the soil is too
wet, however, causes surface compaction and poor tilth.
Proper stocking rates, pasture rotation, timely deferment
of grazing, and restricted use during wet periods help to
keep the pasture and the soil in good condition.

This soil is moderately well suited to most hardwoods.
Because it is subject to flooding, it remains wet for
moderately long periods after heavy rainfall. Seedling
mortality is moderate. Tree cuttings and seedlings
survive and grow well if competing vegetation is
controlled by careful site preparation or by spraying or
cutting. :
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The capability subclass is llw.

162B—Downs silt loam, 2 to 5 percent slopes. This
gently sloping, well drained soil is on narrow ridges in the
uplands. Areas are irregularly shaped and range from 10
to 80 acres in size.

Typically, the surface layer is very dark grayish brown
silt loam about 8 inches thick. The subsurface layer is
dark grayish brown, friable silt loam about 4 inches thick.
The subsoil is about 36 inches thick. It is friable. The
upper part is brown silt loam. The next part is dark
yellowish brown and yellowish brown silty clay loam, and
the lower part is yellowish brown silt loam. The
substratum to a depth of about 60 inches is yellowish
brown silt loam mottled with strong brown and grayish
brown.

Included with this soil in mapping are some small
areas of Tama soils along ridges at the head of
drainageways. These soils have a surface layer that is
darker, thicker, and higher in content of organic matter
than that of the Downs soil. They make up less than 10
percent of the unit.

Permeability is moderate in the Downs soil. Available
water capacity is high or very high. Surface runoff is
medium in cultivated areas. Tilth is good, but the soil
tends to crust after heavy rainfall. The content of organic
matter is about 2 to 3 percent in the surface layer.
Reaction typically is slightly acid or medium acid in the
surface soil and strongly acid in the upper part of the
subsoil. The subsoil generally has a medium supply of
available phosphorus and a very low supply of available
potassium.

Most areas are cultivated. This soil is well suited to
corn, soybeans, and small grain and to grasses and
legumes for hay and pasture. Erosion is a hazard,
however, if cultivated crops are grown. A system of
conservation tillage that leaves crop residue on the
surface, grassed waterways, and stripcropping help to
prevent excessive soil loss. Slopes generally are long
enough and uniform enough for terracing and contour
farming. Returning crop residue to the soil or regularly
adding other organic material improves fertility, helps to
prevent surface crusting, and increases the rate of water
infiltration.

A cover of pasture plants or hay helps to control
erosion. Overgrazing or grazing when the soil is too wet,
however, causes surface compaction, excessive runoff,
and poor tilth. Proper stocking rates, pasture rotation,
timely deferment of grazing, and restricted use during
wet periods help to keep the pasture and the soil in
good condition.

This soil is well suited to trees. Tree cuttings and
seedlings survive and grow well if competing vegetation
is controlled by careful site preparation or by spraying or
cutting.

The capability subclass is lle.
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162C—Downs silt loam, 5 to 9 percent slopes. This
moderately sloping, well drained soil is on narrow ridges
and long, convex side slopes in the uplands. Areas are
irregularly shaped and range from 10 to 80 acres in size.

Typically, the surface layer is very dark grayish brown
silt loam about 8 inches thick: The subsurface layer is
dark grayish brown and dark brown silt loam about 8
inches thick. The subsoil is about 36 inches thick. It is
friable. The upper part is brown and dark yellowish
brown silt loam, the next part is yellowish brown silty clay
loam, and the lower part is yellowish brown silt loam.
The substratum to a depth of about 60 inches is
yellowish brown silt loam mottled with strong brown and
grayish brown.

Included with this soil in mapping are small areas, on
the convex side slopes, where the soil is moderately
eroded, the content of organic matter is lower, and tilth
is poorer. Included areas make up about 6 to 10 percent
of the unit.

Permeability is moderate in the Downs soil. Available
water capacity is high or very high. Surface runoff is
medium in cultivated areas. Tilth is good, but the soil
tends to crust after heavy rainfall. The content of organic
matter is about 2 to 3 percent in the surface layer.
Reaction typically is slightly acid or medium acid in the
surface soil and strongly acid in the upper part of the
subsoil. The subsoil generally has a medium supply of
available phosphorus and a very low supply of available
potassium.

Most areas are cultivated. This soil is suited to corn,
soybeans, and small grain and to grasses and legumes
for hay and pasture. Erosion is a hazard, however, if
cultivated crops are grown. A system of conservation
tillage that leaves crop residue on the surface and
grassed waterways help to prevent excessive soil loss.
Slopes commonly are long enough and uniform enough
for terracing and contour farming. Returning crop residue
to the soil or regularly adding other organic material
improves fertility, helps to prevent surface crusting, and
increases the rate of water infiltration.

A cover of pasture plants or hay helps to control
erosion. Overgrazing or grazing when the soil is too wet,
however, causes surface compaction, excessive runoff,
and poor tilth and increases the likelihood of puddling.
Proper stocking rates, pasture rotation, timely deferment
of grazing, and restricted use during wet periods help to
keep the pasture and the soil in good condition.

A few areas support native hardwoods. This soil is well
suited to trees. Seedlings survive and grow well if
competing vegetation is controlled by careful site
preparation or by spraying or cutting.

The capability subclass is llle.

162C2—Downs silt loam, 5 to 9 percent slopes,
moderately eroded. This moderately sloping, well
drained soil is on narrow ridges and long, convex side
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slopes in the uplands. Areas are irregularly shaped and
range from 10 to more than 80 acres in size.

Typically, the surface layer is mixed very dark grayish
brown and brown silt loam about 8 inches thick. The
subsoil is about 36 inches thick. It is friable. The upper
part is dark yellowish brown silt loam, the next part is
yellowish brown silty clay loam, and the lower part is
yellowish brown silt loam. The substratum to a depth of
about 60 inches is yellowish brown silt loam mottied with
strong brown and grayish brown. In some areas the
surface layer is brown silty clay loam. In other areas it is
very dark brown silt loam.

Permeability is moderate. Available water capacity is
high or very high. Surface runoff is medium in cultivated
areas. Tilth is fair. The soil tends to crust after heavy
rainfall and clods and puddles if it is tilled when wet. The
content of organic matter is about 1 to 2 percent in the
surface layer. Reaction typically is slightly acid in the
surface layer and strongly acid in the upper part of the
subsoil. The subsoil generally has a medium supply of
available phosphorus and a very low supply of available
potassium.

Most areas are cultivated. This soil is suited to corn,
soybeans, and small grain and to grasses and legumes
for hay and pasture. Further erosion is a hazard,
however, if cultivated crops are grown. A system of
conservation tillage that leaves crop residue on the
surface, grassed waterways, and stripcropping help to
prevent excessive soil loss. Slopes commonly are long
enough and uniform enough for terracing and contour
farming. Returning crop residue to the soil or regularly
adding other organic material improves fertility, helps to
prevent surface crusting, and increases the rate of water
infiltration.

A cover of pasture plants or hay helps to control
erosion. Overgrazing or grazing when the soil is too wet,
however, causes surface compaction, excessive runoff,
and poor tilth. Proper stocking rates, pasture rotation,
timely deferment of grazing, and restricted use during
wet periods help to keep the pasture and the soil in
good condition.

This soil is well suited to trees. Tree cuttings and
seedlings survive and grow well if competing vegetation
is controlled by careful site preparation or by spraying or
cutting.

The capability subclass is [He.

162D—Downs silt loam, 9 to 14 percent slopes.
This strongly sloping, well drained soil is on long, convex
side slopes in the uplands. Areas are irregularly shaped
and are 5 to 10 acres in size.

Typically, the surface layer is very dark grayish brown
silt loam about 8 inches thick. The subsurface layer is
dark grayish brown silt loam about 8 inches thick. The
subsoil is about 36 inches thick. It is friable. The upper
part is brown silt loam, the next part is yellowish brown
silty clay loam, and the lower part is yellowish brown silt

Soil survey

loam. The substratum to a depth of about 60 inches is
yellowish brown silt loam mottled with grayish brown and
strong brown. In some areas the surface layer is only
about 5 inches thick.

Included with this soil in mapping are small areas of
Luana and Mottland soils near the base of the side
slopes. Luana soils formed in 20 to 40 inches of loess
and in the underlying residuum of limestone. Mottland
soils formed in loess or loamy sediments 7 to 20 inches
deep over material weathered from limestone. Included
soils make up less than 5 percent of the unit.

Permeability is moderate in the Downs soil. Available
water capacity is high or very high. Surface runoff is
medium or rapid in cultivated areas. Tilth is good, but the
soil tends to crust after heavy rainfall. The content of
organic matter is about 2 to 3 percent in the surface
layer. Reaction typically is slightly acid or medium acid in
the surface soil and strongly acid in the upper part of the
subsoil. The subsoil generally has a medium supply of
available phosphorus and a very low supply of available
potassium.

Most areas have been cleared of trees and are
cultivated. A few areas are pastured. This soil is suited
to corn and soybeans grown occasionally in rotation with
small grain and to grasses and legumes for hay and
pasture. Erosion is a hazard, however, if cultivated crops
are grown. A system of conservation tillage that leaves
crop residue on the surface, grassed waterways, and
stripcropping help to prevent excessive soil loss. Slopes
commonly are long enough and uniform enough for
terracing and contour farming. Returning crop residue to
the soil or regularly adding other organic material
improves fertility, helps to prevent surface crusting, and
increases the rate of water infiltration.

A cover of pasture plants or hay helps to control
erosion. Overgrazing or grazing when the soil is too wet,
however, causes surface compaction, excessive runoff,
and poor tilth. Proper stocking rates, pasture rotation,
timely deferment of grazing, and restricted use during
wet periods help to keep the pasture and the soil in
good condition.

A few areas support native hardwoods. This soil is well
suited to trees. Seedlings survive and grow well if
competing vegetation is controlled by careful site
preparation or by spraying or cutting.

The capability subclass is llle.

162D2—Downs silt loam, 9 to 14 percent slopes,
moderately eroded. This strongly sloping, well drained
soil is on long, convex side slopes in the uplands. Areas
are elongated and are 10 to 30 acres in size.

Typically, the surface layer is mixed very dark grayish
brown and brown silt loam about 8 inches thick. The
subsoil is about 34 inches thick. It is friable. The upper
part is dark yellowish brown silty clay loam, the next part
is yellowish brown silty clay loam, and the lower part is
yellowish brown silt loam. The substratum to a depth of
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about 60 inches is yellowish brown silt loam mottled with
grayish brown and strong brown. In some areas the
surface layer is brown silty clay loam.

Included with this soil in mapping are small areas of
Luana and Mottland soils near the base of the side
slopes. Luana soils formed in 20 to 40 inches of loess
and in the underlying residuum of limestone. Mottland
soils formed in loess or loamy sediments 7 to 20 inches
deep over material weathered from limestone. included
soils make up less than 5 percent of the unit.

Permeability is moderate in the Downs soil. Available
water capacity is high or very high. Surface runoff is
rapid. Tilth is fair. The soil tends to puddle or crust after
heavy rainfall. The puddling and crusting increase the
runoff rate and retard plant growth. The content of
organic matter is about 1 to 2 percent in the surface
layer. Reaction typically is slightly acid or medium acid in
the surface layer and strongly acid in the upper part of
the subsoil. The subsoil generally has a medium supply
of available phosphorus and a very low supply of
available potassium.

Most areas are cultivated. This soil is suited to corn
and soybeans grown occasionally in rotation with small
grain and to grasses and legumes for hay and pasture.
Further erosion is a hazard, however, if cultivated crops
are grown. A system of conservation tillage that leaves
crop residue on the surface, grassed waterways, and
stripcropping help to prevent excessive soil loss. Slopes
commonly are long enough and uniform enough for
terracing and contour farming. Returning crop residue to
the soil or regularly adding other organic material
improves fertility, helps to prevent surface crusting, and
increases the rate of water infiltration.

A cover of pasture plants or hay helps to control
erosion. Overgrazing or grazing when the soil is too wet,
however, causes surface compaction, excessive runoff,
and poor tilth. Proper stocking rates, pasture rotation,
timely deferment of grazing, and restricted use during
wet periods help to keep the pasture and the soil in
good condition.

This soil-is well suited to trees. Tree cuttings and
seedlings survive and grow well if competing vegetation
is controlled by careful site preparation or by spraying or
cutting.

The capability subclass is llle.

162E2—Downs silt loam, 14 to 18 percent slopes,
moderately eroded. This moderately steep, well drained
soil is on short, convex side slopes in the uplands. Areas
are elongated and are 5 to 10 acres in size.

Typically, the surface layer is mixed very dark grayish
brown and brown silt loam about 8 inches thick. The
subsoil is about 32 inches thick. It is yellowish brown and
friable. The upper part is silty clay loam, and the lower
part is silt loam. The substratum to a depth of about 60
inches is yellowish brown silt loam mottled with grayish
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brown and strong brown. In some areas the surface
layer is brown silty clay loam.

Included with this soil in mapping are some small
areas of Mottland soils near the base of the side slopes.
These soils formed in loess or loamy sediments 7 to 20
inches deep over material weathered from limestone.
They make up less than 5 percent of the unit.

Permeability is moderate in the Downs soil. Available
water capacity is high or very high. Surface runoff is
rapid in cultivated areas. Tilth is fair. The soil tends to
puddle or crust after heavy rainfall. The puddling and
crusting increase the runoff rate and retard plant growth.
The content of organic matter is about 1 to 2 percent in
the surface layer. Reaction typically is slightly acid or
medium acid in the surface layer and strongly acid in the
upper part of the subsoil. The subsoil generally has a
medium supply of available phosphorus and a very low
supply of available potassium.

Most areas are cultivated. A few are pastured. This
soil is suited to occasional row crops grown in rotation
with small grain and to grasses and legumes for hay and
pasture. Further erosion is a hazard, however, if
cultivated crops are grown. A system of conservation
tillage that leaves crop residue on the surface, grassed
waterways, and stripcropping help to prevent excessive
soil loss. Slopes generally are too short and too steep
for terracing. In some areas, however, the soil can be
terraced along with the less sloping soils upslope.
Returning crop residue to the soil or regularly adding
other organic material improves fertility, helps to prevent
surface crusting, and increases the rate of water
infiltration.

A cover of pasture plants or hay helps to control
erosion. Overgrazing or grazing when the soil is too wet,
however, causes surface compaction, excessive runoff,
and poor tilth. Proper stocking rates, pasture rotation,
timely deferment of grazing, and restricted use during
wet periods help to keep the pasture and the sail in
good: condition.

This soil is moderately well suited to trees. The hazard
of erosion and the equipment limitation are moderate.
Carefully selecting sites for logging trails or roads and
laying out the trails or roads on the contour or nearly on
the contour help to control erosion. Because of the
slope, special logging equipment is needed. Also,
caution is needed in operating this equipment. Tree
cuttings and seedlings survive and grow well if
competing vegetation is controlled by careful site
preparation or by spraying or cutting.

The capability subclass is IVe.

163B—Fayette silt loam, 2 to 5 percent slopes. This
gently sloping, well drained soil is on convex, moderately
wide ridgetops. Areas are irregularly shaped and range
from 20 to 80 acres in size.

Typically, the surface layer is very dark gray silt loam
about 2 inches thick. The subsurface layer is grayish
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brown silt loam about 7 inches thick. The subsoil is
about 40 inches thick. It is friable. The upper part is
brown silty clay loam, the next part is dark yellowish
brown silty clay loam, and the lower part is yellowish
brown silt loam. The substratum to a depth of about 60
inches is yellowish brown silt loam mottled with grayish
brown.

Permeability is moderate. Available water capacity is
high or very high. Surface runoff is medium in cultivated
areas. Tilth is fair. The soil tends to puddle or crust after
heavy rainfall. The puddling and crusting increase the
runoff rate and retard plant growth. The content of
organic matter is about 1 to 2 percent in the surface
layer. Reaction typically is slightly acid or medium acid in
the surface layer and strongly acid in the upper part of
the subsoil. The subsoil generally has a high supply of
available phosphorus and a very low supply of available
potassium.

Most areas are cultivated. This soil is well suited to
corn, soybeans, and small grain and to grasses and
legumes for hay and pasture. Erosion is a hazard,
however, if cultivated crops are grown. A system of
conservation tillage that leaves crop residue on the
surface, grassed waterways, and stripcropping help to
prevent excessive soil loss. Slopes commonly are long
enough and uniform enough for terracing and contour
farming. Returning crop residue to the soil or regularly
adding other organic material improves fertility, helps to
prevent surface crusting, and increases the rate of water
infiltration.

A cover of pasture plants or hay helps to control
erosion. Overgrazing or grazing when the soil is too wet,
however, causes surface compaction, excessive runoff,
and poor tilth. Proper stocking rates, pasture rotation,
timely deferment of grazing, and restricted use during
wet periods help to keep the pasture and the soil in
good condition.

This soil is well suited to trees. Tree cuttings and
seedlings survive and grow well if competing vegetation
is controlled by careful site preparation or by spraying or
cutting.

The capability subclass is lle.

163C—Fayette silt loam, 5 to 9 percent slopes. This
moderately sloping, well drained soil is on narrow ridges
and long, convex side slopes. Areas are irregularly
shaped and range from 10 to 50 acres in size.

Typically, the surface layer is very dark gray silt loam
about 2 inches thick. The subsurface layer is grayish
brown, friable silt loam about 7 inches thick. The subsoil
is about 39 inches thick. It is friable. The upper part is
brown silt loam, the next part is yellowish brown silty clay
loam, and the lower part is yellowish brown silt loam.
The substratum to a depth of about 60 inches is
yellowish brown, friable silt loam mottled with grayish
brown and strong brown. In some areas the surface
layer is dark grayish brown silt loam about 7 inches thick.

Soil survey

included with this soil in mapping are small areas, on
the convex side slopes, where the soil is moderately
eroded, the content of organic matter is lower, and tilth
is poorer. Included areas make up less than 5 percent of
the unit.

Permeability is moderate in the Fayette soil. Available
water capacity is high or very high. Surface runoff is
medium in cultivated areas. Tilth is fair. The soil tends to
crust after heavy rainfall. The content of organic matter
is about 1 to 2 percent in the surface layer. Reaction
typically is slightly acid or medium acid in the surface
layer and very strongly acid in the upper part of the
subsoil. The subsoil generally has a high supply of
available phosphorus and a very low supply of available
potassium.

Most areas are cultivated. This soil is suited to corn,
soybeans, and small grain and to grasses and legumes
for hay and pasture. Erosion is a hazard, however, if
cuitivated crops are grown. A system of conservation
tillage that leaves crop residue on the surface, grassed
waterways, and stripcropping help to prevent excessive
soil loss. Slopes commonly are long enough and uniform
enough for terracing and contour farming. Returning crop
residue to the soil or regularly adding other organic
material improves fertility, helps to prevent surface
crusting, and increases the rate of water infiltration.

A cover of pasture plants or hay helps to control
erosion. Overgrazing or grazing when the soil is too wet,
however, causes surface compaction, excessive runoff,
and poor tilth. Proper stocking rates, pasture rotation,
timely deferment of grazing, and restricted use during
wet periods help to keep the pasture and the soil in
good condition.

Many areas support native hardwoods. This soil is well
suited to trees. Seedlings survive and grow well if
competing vegetation is controlled by careful site
preparation or by spraying or cutting.

The capability subclass is llle.

163C2—Fayette silt loam, 5 to 9 percent slopes,
moderately eroded. This moderately sloping, well
drained soil is on narrow ridges and long, convex side
slopes. Areas are irregularly shaped and range from 20
to 80 acres or more in size.

Typically, the surface layer is mixed dark grayish
brown and brown silt loam about 8 inches thick. Plowing
has mixed the upper part of the subsoil with the surface
layer. The subsoil is about 35 inches thick. It is friable.
The upper part is dark yellowish brown silty clay ioam,
the next part is yellowish brown silty clay loam, and the
lower part is yellowish brown silt loam. The substratum
to a depth of about 60 inches is yellowish brown silt
loam mottled with grayish brown. In some areas the
surface layer is brown silty clay loam.

Permeability is moderate. Available water capacity is
high or very high. Surface runoff is medium or rapid in
cultivated areas. Tilth is fair. The soil can be easily tilled
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but tends to crust or puddie after heavy rainfall. The
puddling and crusting increase the runoff rate and retard
plant growth. The content of organic matter is about 0.5
to 1.0 percent in the surface layer. Reaction typically is
slightly acid or medium acid in the surface layer and
strongly acid in the upper part of the subsoil. The subsoil
generally has a high supply of available phosphorus and
a very low supply of available potassium.

Most areas are cultivated. This soil is suited to corn,
soybeans, and small grain and to grasses and legumes
for hay and pasture. Further erosion is a hazard,
however, if cultivated crops are grown. A system of
conservation tillage that leaves crop residue on the
surface, grassed waterways, and stripcropping help to
prevent excessive soil loss. Slopes commonly are long
enough and uniform enough for terracing and contour
farming. Returning crop residue to the soil or regularly
adding other organic material improves fertility, helps to
prevent surface crusting, and increases the rate of water
infiltration.

A cover of pasture plants or hay helps to control
erosion. Overgrazing or grazing when the soil is too wet,
however, causes surface compaction, excessive runoff,
and poor tilth. Proper stocking rates, pasture rotation,
timely deferment of grazing, and restricted use during
wet periods help to keep the pasture and the soil in
good condition.

This soil is well suited to trees. Tree cuttings and
seedlings survive and grow well if competing vegetation
is controlled by careful site preparation or by spraying or
cutting.

The capability subclass is llle.

163D—Fayette silt loam, 9 to 14 percent slopes.
This strongly sloping, well drained soil is on long, convex
side slopes. Areas are elongated and range from 10 to
20 acres in size.

Typically, the surface layer is very dark gray silt loam
about 3 inches thick. The subsurface layer is dark gray
and dark grayish brown silt loam about 8 inches thick.
The subsoil is about 36 inches thick. It is friable. The
upper part is brown silty clay loam, the next part is
yellowish brown silty clay loam, and the lower part is
yellowish brown silt loam. The substratum to a depth of
about 60 inches is yellowish brown, friable silt loam
mottled with grayish brown. In some areas the surface

layer is dark grayish brown silt loam about 7 inches thick.

Included with this soil in mapping are small areas of
Lindley soils on the lower part of the side slopes. These
soils contain more sand than the Fayette soil. They
make up less than 5 percent of the unit.

Permeability is moderate in the Fayette soil. Available
water capacity is high or very high. Surface runoff is
rapid in cultivated areas. Tilth is fair. If cultivated, the soil
tends to puddle or crust after heavy rainfall. The content
of organic matter is about 1 to 2 percent in the surface
layer. Reaction typically is slightly acid or medium acid in
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the surface layer and strongly acid in the upper part of
the subsoil. The subsoil generally has a high supply of
available phosphorus and a very low supply of available
potassium.

Most areas are wooded or are used as permanent
pasture. A few have been cleared of trees and are
cultivated. This soil is suited to corn and soybeans grown
in rotation with small grain and to grasses and legumes
for hay and pasture. Erosion is a hazard, however, if
cultivated crops are grown. A system of conservation
tillage that leaves crop residue on the surface, grassed
waterways, and stripcropping help to prevent excessive
soil loss. Slopes commonly are long enough and uniform
enough for terracing and contour farming. Returning crop
residue to the soil or regularly adding other organic
material improves fertility, helps to prevent surface
crusting, and increases the rate of water infiltration.

A cover of pasture plants or hay helps to control
erosion. Overgrazing or grazing when the soil is too wet,
however, causes surface compaction, excessive runoff,
and poor tilth. Proper stocking rates, pasture rotation,
timely deferment of grazing, and restricted use during
wet periods help to keep the pasture and the soil in
good condition.

Many areas support native hardwoods. This soil is well
suited to trees. Seedlings survive and grow well if
competing vegetation is controlled by careful site
preparation or by spraying or cutting.

The capability subclass is llie.

163D2—Fayette silt loam, 9 to 14 percent siopes,
moderately eroded. This strongly sloping, well drained
soil is on narrow ridges and long, convex side slopes.
Areas are elongated and range from 10 to 40 acres in
size.

Typically, the surface layer is mixed dark grayish
brown and brown silt loam about 8 inches thick. Plowing
has mixed the upper part of the subsoil with the surface
layer. The subsoil is about 35 inches thick. It is friable.
The upper part is dark yellowish brown silty clay loam,
the next part is yellowish brown silty clay loam, and the
lower part is yellowish brown silt loam. The substratum
to a depth of about 60 inches is yellowish brown silt
loam mottled with grayish brown.

Included with this soil in mapping are small areas of
Dubuque soils and severely eroded Fayette soils. These
soils are on the convex side slopes. Dubuqgue soils are
20 to 30 inches deep over limestone. The severely
eroded Fayette soils have a lower content of organic
matter than this Fayette soil. Also, tilth is poorer.
Included soils make up less than 10 percent of the unit.

Permeability is moderate in the Fayette soil. Available
water capacity is high or very high. Surface runoff is
rapid. Tilth is fair. The soil can be easily tilled but tends
to puddle or crust after heavy rainfall. The puddling and
crusting increase the runoff rate and retard plant growth.
The content of organic matter is about 0.5 to 1.0 percent
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in the surface layer. Reaction typically is slightly acid or
medium acid in the surface layer and strongly acid in the
upper part of the subsoil. The subsoil generally has a
high supply of available phosphorus and a very low
supply of available potassium.

Most areas are cultivated. A few are pastured. This
soil is suited to occasional row crops grown in rotation
with small grain and to grasses and legumes for hay and
pasture. Further erosion is a hazard, however, if
cultivated crops are grown. A system of conservation
tillage that leaves crop residue on the surface, contour
stripcropping, and grassed waterways help to prevent
excessive soil loss (fig. 14). Slopes commonly are long
enough and uniform enough for terracing and contour
farming. Returning crop residue to the soil or regularly
adding other organic material improves fertility, helps to
prevent surface crusting, and increases the rate of water
infiltration.

A cover of pasture plants or hay helps to control
erosion. Overgrazing or grazing when the soil is too wet,
however, causes surface compaction, excessive runoff,
and poor tilth. Proper stocking rates, pasture rotation,
timely deferment of grazing, and restricted use during
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wet periods help to keep the pasture and the soil in
good condition.

This soil is well suited to trees. Seedlings survive and
grow well if competing vegetation is controiled by careful
site preparation or by- spraying or cutting.

The capability subclass is llle.

163D3—Fayette silty clay loam, 9 to 14 percent
slopes, severely eroded. This strongly sloping, well
drained soil is on short, convex side slopes. Areas are
elongated and range from 10 to 20 acres in size.

Typically, the surface layer is brown silty clay loam
about 8 inches thick. The subsoil is about 32 inches
thick. It is yellowish brown and friable. The upper part is
silty clay loam, and the lower part is silt loam. The
substratum to a depth of about 60 inches is yellowish
brown silt loam mottled with grayish brown. In some
areas the surface layer is dark grayish brown and brown
silt loam.

Permeability is moderate. Available water capacity is
high. Surface runoff is rapid. Tilth is poor. The soil is
cloddy after it has been worked when wet and tends to

Figure 14.—Contour stripcropping and grassed waterways on Fayette silt loam, 9 to 14 percent slopes, moderately eroded.
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puddle during periods of heavy rainfall. The puddling
increases the runoff rate and retards plant growth. The
content of organic matter is less than 0.5 percent in the
surface layer. Reaction typically is medium acid in the
surface layer and strongly acid in the upper part of the
subsoil. The subsoil generally has a high supply of
available phosphorus and a very low supply of available
potassium.

Most areas are cultivated. This soil is suited to
occasional row crops grown in rotation with small grain
and-to grasses and legumes for hay and pasture. It is
best suited to hay and pasture. If cultivated crops are
grown, further erosion is a hazard. A system of
conservation tillage that leaves crop residue on the
surface, grassed waterways, and stripcropping help to
prevent excessive soil loss. In a few areas slopes are
long enough and uniform enough for terracing and
contour farming. Returning crop residue to the soil or
regularly adding other organic material improves fertility,
helps to prevent surface crusting, and increases the rate
of water infiltration. More nitrogen generally is needed on
this soil than on less eroded Fayette soils. Alsp, more
intensive management is needed to maintain productivity
and improve tilth.

A cover of pasture plants or hay helps to control
erosion. Overgrazing or grazing when the soil is too wet,
however, causes surface compaction and excessive
runoff. Proper stocking rates, pasture rotation, timely
deferment of grazing, and restricted use during wet
periods help to keep the pasture and the soil in good
condition.

This soil is well suited to trees. Seedlings survive and
grow well if competing vegetation is controlled by careful
site preparation or by spraying or cutting.

The capability subclass is IVe.

163E—Fayette silt loam, 14 to 18 percent slopes.
This moderately steep, well drained soil is on long,
convex side slopes. Areas are elongated and range from
10 to 20 acres in size.

Typically, the surface layer is very dark gray silt loam
about 3 inches thick. The subsurface layer is dark gray
and dark grayish brown silt loam about 8 inches thick.
The subsoil is about 36 inches thick. It is friable. The
upper part is brown silty clay loam, the next part is
yellowish brown silty clay loam, and the lower part is
yellowish brown silt loam. The substratum to a depth of
about 60 inches is yellowish brown silt loam mottled with
grayish brown. In some areas the surface layer is dark
grayish brown silt loam about 7 inches thick.

Included with this soil in mapping are small areas of
red clay and small areas of Lindley soils. These included
areas are on the lower part of the side slopes. They
make up less than 5 percent of the unit.

Permeability is moderate in the Fayette soil. Available
water capacity is high or very high. Surface runoff is
rapid in cultivated areas. Tilth is fair. If cultivated, the soil
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tends to puddle or crust after heavy rainfall. The content
of organic matter is about 1 to 2 percent in the surface
layer. Reaction typically is slightly acid or medium acid in
the surface layer and strongly acid in the upper part of
the subsoil. The subsoil generally has a high supply of
available phosphorus and a very low supply of available
potassium.

Most areas support native hardwoods. Some are used
as permanent pasture. This soil is suited to occasional
row crops grown in rotation with small grain and to
grasses and legumes for hay and pasture. It is best
suited to hay and pasture. Corn and soybeans are grown
only to establish legumes. If cultivated crops are grown,
erosion is a serious hazard. A system of conservation
tillage that leaves crop residue on the surface and
grassed waterways help to prevent excessive soil loss.
Returning crop residue to the soil or regularly adding
other organic material improves fertility, helps to prevent
surface crusting, and increases the rate of water
infiltration.

A cover of pasture plants or hay helps to control
erosion. Overgrazing or grazing when the soil is too wet,
however, causes surface compaction, excessive runoff,
and poor tilth. Proper stocking rates, pasture rotation,
timely deferment of grazing, and restricted use during
wet periods help to keep the pasture and the soil in
good condition.

This soil is moderately well suited to trees. The hazard
of erosion and the equipment limitation are moderate.
Carefully selecting sites for logging trails or roads and
laying out the trails'or roads on the contour or nearly on
the contour help to control erosion. Because of the
slope, special logging equipment is needed. Also,
caution is needed in operating this equipment.

The capability subclass is IVe.

163E2—Fayette silt loam, 14 to 18 percent slopes,
moderately eroded. This moderately steep, well drained
soil is on short, convex side slopes. Areas are elongated
and range from 5 to 20 acres in size.

Typically, the surface layer is mixed dark grayish
brown and brown silt ioam about 8 inches thick. Plowing
has mixed the upper part of the subsoil with the surface
layer. The subsoil is about 34 inches thick. It is friable.
The upper part is dark yellowish brown silty clay loam,
the next part is yellowish brown silty clay loam, and the
lower part is yellowish brown silt loam. The substratum
to a depth of about 60 inches is yellowish brown silt
loam mottled with grayish brown. In some areas the
surface layer is brown silty clay loam.

Included with this soil in mapping are some small
areas of Dubuque and Nordness soils on the lower part
of the side slopes. Dubuque soils are underlain by
limestone bedrock at a depth of 20 to 30 inches.
Nordness soils are underlain by limestone bedrock at a
depth of 8 to 20 inches. Included soils make up less
than 10 percent of the unit.
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Permeability is moderate in the Fayette soil. Available
water capacity is high or very high. Surface runoff is
rapid in cultivated areas. Tilth is fair. The soil tends to
puddle or crust after heavy rainfall. The puddling and
crusting increase the runoff rate and retard plant growth.
The content of organic matter is about 0.5 to 1.0 percent
in the surface layer.

Many areas are cultivated. A few are pastured. This
soil is suited to occasional row crops grown in rotation
with small grain and to grasses and legumes for hay and
pasture. It is best suited to hay and pasture. If cultivated
‘crops are grown, further erosion is a hazard. A system of
conservation tillage that leaves crop residue on the
surface and grassed waterways help to prevent
excessive soil loss. Returning crop residue to the soil or
regularly adding other organic material improves fertility,
helps to prevent surface crusting, and increases the rate
of water infiltration.

A cover of pasture plants or hay helps to control
erosion. Overgrazing or grazing when the soil is too wet,
however, causes surface compaction, excessive runoff,
and poor tilth. Proper stocking rates, pasture rotation,
timely deferment of grazing, and restricted use during
wet periods help to keep the pasture and the soil in
good condition.

This soil is moderately well suited to trees. The hazard
of erosion and the equipment limitation are moderate.
Carefully selecting sites for logging trails or roads and
laying out the trails or roads on the contour or nearly on
the contour help to control erosion. Because of the
slope, special logging equipment is needed. Also,
caution is needed in operating this equipment.

" The capability subclass is Ve.

163E3—Fayette silty clay loam, 14 to 18 percent
slopes, severely eroded. This moderately steep, well
drained soil is on short, convex side slopes dissected by
gullies and waterways. Areas are elongated and are 5 to
10 acres in size.

Typically, the surface layer is brown silty clay loam
about 8 inches thick. The subsoil is about 30 inches
thick. It is yellowish brown and friable. The upper part is
silty clay loam, and the lower part is silt loam. The
substratum to a depth of about 60 inches is yellowish
brown silt loam mottled with grayish brown. In some
areas the surface layer is dark grayish brown and brown
silt loam.

Included with this soil in mapping are small areas of
Lindley soils on the lower part of the side slopes. These
soils have a ioam surface layer. They make up less than
5 percent of the unit.

Permeability is moderate in the Fayette soil. Available
water capacity is high. Surface runoff is rapid. Tilth is
poor. The soil is cloddy after it has been worked when
wet and tends to puddle during periods of heavy rainfall.
The puddling increases the runoff rate and retards plant
growth. The content of organic matter is less than 0.5
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percent in the surface layer. Reaction typically is medium
acid in the surface layer and strongly acid in the upper
part of the subsoil. The subsoil generally has a high
supply of available phosphorus and a very low supply of
available potassium.

Many areas are cultivated. Some are used as
permanent pasture. This soil generally is unsuitable for
cultivated crops because of a serious hazard of further
erosion. These crops should be grown only to
reestablish grasses and legumes for hay and pasture.
More nitrogen generally is needed on this soil than on
less eroded Fayette soils. Also, more intensive
management is needed to improve productivity and tilth.
A cover of pasture plants or hay helps to control erosion.
Overgrazing or grazing when the soil is-too wet,
however, causes surface compaction and excessive
runoff. Proper stocking rates, pasture rotation, timely
deferment of grazing, and restricted use during wet
periods help to keep the pasture and the soil in fairly
good condition.

This soil is moderately well suited to trees. The hazard
of erosion and the equipment limitation are moderate.
Carefully selecting sites for logging trails and roads and
laying out the trails or roads on the contour or nearly on
the contour help to control erosion. Because of the
slope, special logging equipment is needed. Also,
caution is needed in operating this equipment.

The capability subclass is Vle.

163F—Fayette silt loam, 18 to 25 percent slopes.
This steep, well drained soil is on short, convex side
slopes. Areas are elongated and range from 5 to 20
acres in size.

Typically, the surface layer is very dark gray silt loam
about 3 inches thick. The subsurface layer is dark gray
and dark grayish brown silt loam about 8 inches thick.
The subsoil is about 36 inches thick. It is friable. The
upper part is brown silty clay loam, the next part is
yellowish brown silty clay loam, and the lower part is
yellowish brown silt loam. The substratum to a depth of
about 60 inches is yellowish brown silt loam mottled with
grayish brown. In some areas the surface layer is dark
grayish brown silt loam about 7 inches thick.

Included with this soil in mapping are small areas of
Dubuque and Nordness soils on the lower part of the
side slopes. Dubuque soils are 20 to 30 inches deep
over limestone bedrock. Nordness soils are 8 to 20
inches deep over limestone bedrock. included soils
make up about 5 to 10 percent of the unit.

Permeability is moderate in the Fayette soil. Available
water capacity is high or very high. Surface runoff is
rapid. Tilth is fair. If cultivated, the soil tends to puddle or
crust after heavy rainfall. The content of organic matter
is about 1 to 2 percent in the surface layer. Reaction
typically is slightly acid or medium acid in the surface
layer and strongly acid in the upper part of the subsoil.
The subsoil generally has a high supply of available
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phosphorus and a very low supply of available
.potassium.

Most areas support native hardwoods. Some are used
as permanent pasture. This soil generally is not suited to
cultivated crops and is only moderately well suited to
hay. Operating farm machinery is difficult because of the
slope and because of gullies and waterways. If cultivated
crops are grown, erosion is a serious hazard. A cover of
pasture plants helps to control erosion. Overgrazing or
grazing when the soil is too wet, however, causes
surface compaction and excessive runoff. Proper
stocking rates, pasture rotation, timely deferment of
grazing, and restricted use during wet periods help to
keep the pasture and the soil in good condition.

This soil is moderately well suited to trees. The hazard
of erosion and the equipment limitation are moderate.
Carefully selecting sites for logging trails or roads and
laying out the trails or roads on the contour or nearly on
the contour help.to control erosion. Because of the
slope, special logging equipment is needed. Also,
caution is needed in operating this equipment.

The capability subclass is Vle.

163F2—Fayette silt loam, 18 to 25 percent slopes,
moderately eroded. This steep, well drained soil is on
short, convex side slopes. Areas are elongated and
range from 5 to 20 acres in size.

Typically, the surface layer is mixed dark grayish
brown and brown silt loam about 8 inches thick. Plowing
has mixed the upper part of the subsoil with the surface
layer. The subsoil is about 33 inches thick. It is friable.
The upper part is dark yellowish brown silty ctay loam,
the next part is yellowish brown silty clay loam, and the
lower part is yellowish brown silt loam. The substratum
to a depth of about 60 inches is yellowish brown, friable
silt loam mottled with grayish brown. In some areas the
surface layer is brown silty clay loam.

Included with this soil in mapping are small areas of
Dubuque and Nordness soils on the lower part of the
side slopes. Dubuque soils are 20 to 30 inches deep
over limestone bedrock. Nordness soils are 8 to 20
inches deep over limestone bedrock. Included soils
make up about 6 to 10 percent of the unit.

Permeability is moderate in the Fayette soil. Available
water capacity is high or very high. Surface runoff is
rapid in cultivated areas. Tilth is fair. The soil tends to
puddle or crust after heavy rainfall. The puddling and
crusting increase the runoff rate and retard plant growth.
The content of organic matter is about 0.5 to 1.0 percent
in the surface layer. Reaction typically is slightly acid or
medium acid in the surface layer and strongly acid in the
upper part of the subsoil. The subsoil generally has a
high supply ot available phosphorus and a very low
supply of available potassium.

. Many areas are cultivated. Some are pastured. This
soil generally is not suited to cultivated crops and is only
moderately well suited to hay. Operating farm machinery
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is difficult because of the slope and because of gullies
and waterways. If cultivated crops are grown, further
erosion is a serious hazard. These crops should be
grown only to reestablish grasses and legumes for hay
and pasture.

A cover of pasture plants helps to control erosion.
Overgrazing or grazing when the soil is too wet,
however, causes surface compaction and excessive
runoff. Proper stocking rates, pasture rotation, timely
deferment of grazing, and restricted use during wet.
periods help to keep the pasture and the soil in fairly
good condition.

This soil is moderately well suited to trees. The hazard
of erosion and the equipment limitation are moderate.
Carefully selecting sites for logging trails or roads and
laying out the trails or roads on the contour or nearly on
the contour help to control erosion. Because of the
slope, special logging equipment is needed. Also,
caution is needed in operating this equipment.

The capability subclass is Vle.

163F3—Fayette silty clay loam, 18 to 25 percent
slopes, severely eroded. This steep, well drained soil is
on short, convex side slopes dissected by gullies and
waterways. Areas are elongated and are 5 to 10 acres in
size.

Typically, the surface layer is brown silty clay loam
about 8 inches thick. The subsoil is about 30 inches
thick. It is yellowish brown and friable. The upper part is
silty clay loam, the next part is silt loam, and the lower
part is silt loam mottled with grayish brown. The
substratum to a depth of about 60 inches is yellowish
brown, friable silt loam mottled with grayish brown. In
some areas the surface layer is dark grayish brown and
brown silt loam.

Included with this soil in mapping are small areas of
Lindley soils on the lower part of the side slopes. These
soils have a loam surface layer. They make up less than
5 percent of the unit.

Permeability is moderate in the Fayette soil. Available
water capacity is high. Surface runoff is rapid. Tilth is
poor. The soil is cloddy after it has been worked when
wet and tends to puddle during periods of heavy rainfall.
The puddling increases the runoff rate and retards plant
growth. The content of organic matter is less than 0.5
percent in the surface layer. Reaction typically is medium
acid in the surface layer and strongly acid in the upper
part of the subsoil. The subsoil generally has a high
supply of available phosphorus and a very low supply of
available potassium.

Many areas are cultivated. Some are used as
permanent pasture. This soil generally is not suited to
cultivated crops and is only moderately well suited to
hay. Operating farm machinery is difficult because of the
slope and the gullies and waterways. If cultivated crops
are grown, further erosion is a serious hazard. These
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crops should be grown only to reestablish grasses and
legumes for hay and pasture.

A cover of pasture plants helps to control erosion.
Overgrazing or grazing when the soil is too wet,
however, causes surface compaction and excessive
runoff. Proper stocking rates, pasture rotation, timely
deferment of grazing, and restricted use during wet
periods help to keep the pasture and the soil in fairly
good condition.

This soil is moderately well suited to trees. The hazard
of erosion and the equipment limitation are moderate.
Carefully selecting sites for logging trails or roads and
laying out the trails or roads on the contour or nearly on
the contour help to control erosion. Because of the
slope, special logging equipment is needed. Also,
caution is needed in operating this equipment.

The capability subclass is Vie.

163G—Fayette silt loam, 25 to 40 percent slopes.
This very steep, well drained soil is on short, convex side
slopes. Areas are elongated and range from 5 to 20
acres in size.

Typically, the surface layer is very dark gray silt loam
about 2 inches thick. The subsurface layer is gray and
dark grayish brown silt loam about 6 inches thick. The
subsoil is about 34 inches thick. It is friable. The upper
part is brown siity clay loam, the next part is yellowish
brown silty clay loam, and the lower part is yellowish
brown silt loam. The substratum to a depth of about 60
inches is yellowish brown silt loam mottled with grayish
brown. In some areas the surface layer is dark grayish
brown and is about 6 inches thick.

Included with this soil in mapping are small areas of
Nordness soils. These soils are 8 to 20 inches deep over
limestone bedrock. They make up less than 10 percent
of the unit.

Permeability is moderate in the Fayette soil. Available
water capacity is high or very high. Surface runoff is
rapid. Tilth is fair. The content of organic matter is about
1 to 2 percent in the surface layer. Reaction typically is
slightly acid or medium acid in the surface layer and
strongly acid in the upper part of the subsoil. The subsoil
generally has a high supply of available phosphorus and
a very low supply of available potassium.

Nearly all areas are wooded or used as permanent
pasture. This soil generally is not suited to cultivated
crops or to hay. It is poorly suited to pasture. Ordinary
farm machinery cannot be used because of the very
steep slope.

Most areas support native hardwoods. This soil is
moderately well suited to trees. The hazard of erosion
and the equipment limitation are moderate. Carefully
selecting sites for logging trails or roads and laying out
the trails or roads on the contour or nearly on the
contour help to control erosion. Because of the slope,
special logging equipment is needed. Also, caution is
needed in operating this equipment.
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The capability subclass is Vlle.

171B—Bassett loam, 2 to 5 percent slopes. This
gently sloping, moderately well drained soil is on long,
convex ridges and side slopes in the uplands. Areas are
irregularly shaped and are 10 to 40 acres in size.

Typically, the surface layer is very dark grayish brown
loam about 8 inches thick. The subsurface layer is brown
loam about 6 inches thick. The subsoil is loam about 39
inches thick. The upper part is yellowish brown and
friable; the next part is yellowish brown, is mottled with
grayish brown and brown, and is firm; and the lower part
is mottled yellowish brown and grayish brown and is firm.
The substratum to a depth of about 60 inches is mixed
yellowish brown and grayish brown loam mottled with
strong brown. In some areas the surface layer is dark
grayish brown.

Included with this soil in mapping are a few small
areas of sandy soils on the convex side slopes. These
soils are droughty in years of below average rainfall.
They make up less than 5 percent of the unit.

Permeability is moderate in the Bassett soil. Available
water capacity is high. Surface runoff is medium in
cultivated areas. Tilth is good. The content of organic
matter is about 2 or 3 percent in the surface layer.
Reaction typically is slightly acid or medium acid in the
surface layer and strongly acid in the upper part of the
subsoil. The subsoil generally has a very low supply of
available phosphorus and potassium.

Most areas are cultivated. This soil is well suited to
corn, soybeans, and small grain and to grasses and
legumes for hay and pasture. Erosion is a hazard,
however, if cultivated crops are grown. A system of
conservation tillage that leaves crop residue on the
surface, terraces, and grassed waterways help to
prevent excessive soil loss. Returning crop residue to
the soil or regularly adding other organic material
improves fertility and helps to prevent deterioration of
tilth.

Some of the measures that help to control erosion
tend to increase the wetness of this soil. Contour
farming and terracing, for example, slow down the
movement of surface water. As a result, more of the
water soaks into the soil and the water table may be
temporarily high. A combination of terracing and tiling is
needed in some areas. If terraces are built, as little
glacial till as possible should be exposed. The glacial till
is low in fertility and cannot be easily tilled.

A cover of pasture plants or hay helps to control
erosion. Overgrazing or grazing when the soil is too wet,
however, causes surface compaction, excessive runoff,
and poor tilth. Proper stocking rates, pasture rotation,
timely deferment of grazing, and restricted use during
wet periods help to keep the pasture and the soil in
good condition.
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This soil is well suited to trees. Seedlings survive and
grow well if competing vegetation is controlled by careful
site preparation or by spraying or cutting.

The capability subclass is lle.

171C2—Bassett loam, 5 to 9 percent slopes,
moderately eroded. This moderately sloping,
moderately well drained soil is on short, convex side
slopes in the uplands. Areas are elongated and are
about 5 to 10 acres in size.

Typically, the surface layer is mixed very dark grayish
brown and brown loam about 8 inches thick. Plowing has
mixed the upper part of the subsoil with the surface
layer. The subsoil is loam about 32 inches thick. The
upper part is yellowish brown and friable; the next part is
yellowish brown, has a few grayish brown mottles, and is
firm; and the lower part is mottled yellowish brown and
grayish brown and is firm. The substratum to a depth of
about 60 inches is mottied yellowish brown and grayish
brown loam. In some areas the surface layer is brown
loam.

Included with this soil in mapping are a few small
areas of sandy soils on the side slopes. These soils are
more droughty than the Bassett soil and are lower in
fertility. They make up less than 2 percent of the unit.

Permeability is moderate in the Bassett soil. Available
water capacity is high. Surface runoff is medium or rapid
in cultivated areas. Tilth generally is fair. The content of
organic matter is about 1 to 2 percent in the surface
layer. Reaction typically is slightly acid or medium acid in
the surface layer and strongly acid in the upper part of
the subsoil. The subsoil generally has a very low supply
of available phosphorus and potassium.

Most areas are cultivated. If well managed, this soil is
suited to corn, soybeans, and small grain and to grasses
and legumes for hay and pasture. Further erosion is a
severe hazard, however, if cultivated crops are grown.
More nitrogen generally is needed on this soil than on
less eroded Bassett soils. Also, more intensive
management is needed to maintain productivity and tilth.
Contour farming and terracing help to control erosion.
Fieldwork is slightly delayed during some wet periods.

Some of the measures that help to control erosion
tend to increase the wetness of this soil. They slow
down the movement of surface water. As a result, more
of the water soaks into the soil. Hillside seepage can
occur because the soil is more permeable in the upper
part of the subsoil than in the lower part and the
substratum. A combination of measures is needed in
some areas. An example is tile drainage in combination
with terraces or a system of conservation tillage that
leaves crop residue on the surface.

A cover of pasture plants or hay helps to control
erosion. Overgrazing or grazing when the soil is too wet,
however, causes surface compaction, excessive runoff,
and poor tilth. Proper stocking rates, pasture rotation,
timely deferment of grazing, and restricted use during
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wet periods help to keep the pasture and the soil in
good condition.

This soil is well suited to trees. Seedlings survive and
grow well if competing vegetation is controlled by careful
site preparation or by spraying or cutting.

The capability subclass is llle.

177—Saude loam, 0 to 2 percent slopes. This nearly
level, well drained soil is on stream benches. Areas are
irregularly shaped and range from 5 to 25 acres in size.

Typically, the surface layer is very dark brown loam
about 8 inches thick. The subsurface layer is very dark
grayish brown loam about 5 inches thick. The subsoil is
about 24 inches thick. The upper part is dark brown and
brown, friable loam; the next part is dark yellowish
brown, friable sandy loam; and the lower part is brown,
loose gravelly loamy sand. The substratum to a depth of
about 60 inches is strong brown gravelly sand.

Included with this soil in mapping are small areas
where coarse sand and gravel are within a depth of 20
inches and the soil is more droughty. These areas are
near the edge of the stream benches. They make up
less than 7 percent of the unit.

Permeability is moderate in the upper part of the
Saude soil and very rapid in the lower part. Available
water capacity is moderate. Surface runoff is slow. Tilth
is good. The content of organic matter is about 3 to 4
percent in the surface layer. Reaction typically is slightly
acid or neutral in the surface layer and medium acid or
strongly acid in the upper part of the subsoil. The subsoil
generally has a low supply of available phosphorus and
a very low supply of available potassium.

Most areas are cultivated. Some are pastured. This
soil is moderately well suited to corn, soybeans, and
small grain and to grasses and legumes for hay and
pasture. It can be tilled easily, but it is somewhat
droughty, particularly in years of average or below
average rainfall. The hazard of erosion is slight. A
system of conservation tillage that leaves crop residue
on the surface helps to prevent excessive soil loss and
conserves moisture.

The pastured areas can be easily overstocked
because the available water capacity is only moderate.
Proper stocking rates, pasture rotation, and timely
deferment of grazing help to keep the pasture and the
soil in good condition.

The capability subclass is Ils.

177B—Saude loam, 2 to 5 percent slopes. This
gently sloping, well drained soil is on stream benches.
Areas are irregularly shaped and range from 2 to 10
acres in size.

Typically, the surface layer is very dark brown loam
about 8 inches thick. The subsurface layer is very dark
grayish brown loam about 5 inches thick. The subsoil is
about 24 inches thick. The upper part is brown, friable
loam; the next part is dark yellowish brown, friable sandy
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loam; and the lower part is brown, loose gravelly loamy
sand. The substratum to a depth of about 60 inches is
strong brown gravelly sand.

Included with this soil in mapping are small areas
where the depth to coarse sand and gravel is more than
32 inches and the soil is less droughty. These areas are
on the benches near the uplands. They make up less
than 5 percent of the unit.

Permeability is moderate in the upper part of the
Saude soil and very rapid in the lower part. Available
water capacity is moderate. Surface runoff is medium.
Tilth is good. The content of organic matter is about 3 to
4 percent in the surface layer. Reaction typically is
slightly acid or neutral in the surface layer and medium
acid or strongly acid in the upper part of the subsoil. The
subsoil generally has a low supply of available
phosphorus and a very low supply of available
potassium.

Most areas are cultivated. Some are pastured. This
soil is moderately well suited to corn, soybeans, and
small grain and to grasses and legumes for hay and
pasture. Erosion is a hazard if cultivated crops are
grown. Also. droughtiness is a limitation, especially in
years of average or below average rainfall. A system of
conservation tillage that leaves crop residue on the
surface helps to prevent excessive soil loss and
conserves moisture. Because of short and irregular
slopes, contour farming generally is difficult. The soil is
not well suited to terracing because the substratum is
coarse textured.

A cover of pasture plants or hay helps to control
erosion. The pastured areas can be easily overstocked
because the available water capacity is only moderate.
Proper stocking rates, pasture rotation, and timely
deferment of grazing help to keep the pasture and the
soil in good condition.

The capability subclass is lle.

178—Waukee loam, 0 to 2 percent slopes. This
nearly level, well drained soil is on alluvial benches along
streams, generally below limestone bluffs or strongly
sloping upland soils. Areas are irregularly shaped and
range from 5 to 25 acres in size.

Typically, the surface layer is very dark brown loam
about 7 inches thick. The subsurface layer is very dark
brown and very dark grayish brown loam about 10
inches thick. The subsoil is about 21 inches thick. It is
friable. The upper part is dark yellowish brown loam, and
the lower part is yellowish brown sandy clay loam. The
substratum to a depth of about 60 inches is yellowish
brown sand and gravelly sand.

Included with this soil in mapping are small areas of
soils that have a thinner, lighter colored surface layer
and are lower in organic matter content and fertility.
These soils are on the benches near the uplands. They
make up less than 5 percent of the unit.

Soil survey

Permeability is moderate in the upper part of the
Waukee soil and very rapid in the substratum. Available
water capacity is moderate. Surface runoff is slow in
cultivated areas. Tilth is good. The soil warms up quickly
in the spring and can be worked soon after rainfall. The
content of organic matter is about 3 to 4 percent in the
surface layer. Reaction typically is neutral or slightly acid
in the surface soil and slightly acid or medium acid in the
upper part of the subsoil. The subsoil generally has a
low supply of available phosphorus and a very low
supply of available potassium.

Most areas are cultivated. Some are pastured. This
soil is well suited to corn, soybeans, and small grain and
to grasses and legumes for hay and pasture. It can be
easily tilled, but it is somewhat droughty in years of
below average rainfall or during extended dry periods.
The hazard of erosion is slight. A system of conservation
tillage that leaves crop residue on the surface helps to
prevent excessive soil loss. Returning crop residue to
the soil or regularly adding other organic material
improves fertility and increases the rate of water
infiltration.

The pastured areas can be easily overstocked
because available water capacity is only moderate.
Proper stocking rates, pasture rotation, and timely
deferment of grazing help to keep the pasture and the
soil in good condition.

The capability subclass is Ils.

183C—Dubuque siit loam, 20 to 30 inches to
limestone, 5 to 9 percent slopes. This moderately
sloping, well drained soil is on narrow ridges in the
uplands. Areas are elongated and range from 5 to 20
acres in size.

Typically, the surface layer is very dark gray silt loam
about 3 inches thick. The subsurface layer is dark
grayish brown and brown silt loam about 8 inches thick.
The subsoil is about 14 inches thick. The upper part is
dark yellowish brown, friable silt loam; the next part is
yellowish brown, friable siity clay loam; and the lower
part is brown, very firm clay. Hard limestone bedrock is
at a depth of about 25 inches. In some areas the surface
layer is dark grayish brown silt loam about 8 inches thick.

Included with this soil in mapping are small areas
where the depth to limestone bedrock is 30 to 40 inches.
These areas are near the center of the ridges. They
make up about 5 percent of the unit.

Permeability is moderate in the upper part of the
Dubuque soil and slow in the lower part of the subsoil.
Available water capacity is low. Surface runoff is medium
or rapid. Tilth is fair. If cultivated, the soil tends to puddle
or crust after heavy rainfall. The content of organic
matter is about 1 to 2 percent in the surface layer.
Reaction typically is slightly acid in the surface soil and
medium acid in the subsoil. The subsoil generally has a
medium supply of available phosphorus and a very low
supply of available potassium.
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Most areas are wooded or are used as permanent
pasture. A few are cultivated. This soil is suited to
occasional cultivated crops. Erosion is a hazard,
however, if cultivated crops are grown. Sail loss through
erosion adversely affects cropping by decreasing the
depth to limestone. A scarcity of moisture is likely to
damage crops unless rainfall is timely during the growing
season. A system of conservation tillage that leaves crop
residue on the surface, stripcropping, and grassed
waterways help to prevent excessive soil loss. The soil is
not well suited to terracing because the bedrock may
interfere with construction. Returning crop residue to the
soil or regularly adding other organic material improves
fertility, helps to prevent surface crusting, and increases
the rate of water infiltration.

A cover of pasture plants or hay helps to control
erosion. Overgrazing or grazing when the soil is too wet,
however, causes surface compaction, excessive runoff,
and poor tilth. Proper stocking rates, pasture rotation,
timely deferment of grazing, and restricted use during
wet periods help to keep the pasture and the sail in
good condition.

Many areas support native hardwoods. This soil is well
suited to trees. Tree seeds and seedlings survive and
grow well if competing vegetation is controlied by careful
site preparation or by spraying or cutting. The
penetration of tree roots may be limited by the limestone
bedrock.

The capability subclass is llle.

183D—Dubuque silt loam, 20 to 30 inches to
limestone, 9 to 14 percent slopes. This strongly
sloping, well drained soil is on short, convex side slopes
in the uplands. Areas are elongated and range from 5 to
20 acres in size.

Typically, the surface layer is very dark gray silt loam
about 3 inches thick. The subsurface layer is dark
grayish brown and brown, friable silt loam about 8 inches
thick. The subsoil is about 14 inches thick. The upper
part is dark yellowish brown, friable silt loam; the next
part is yellowish brown, friable silty clay loam; and the
lower part is brown, very firm clay. Hard, fractured
limestone bedrock is at a depth of about 25 inches. In
some areas the depth to limestone is about 15 to 20
inches.

Permeability is moderate in the upper part of the soil
and slow in the lower part of the subsoil. Available water
capacity is low. Surface runoff is rapid. Tilth is fair. If
cultivated, the soil tends to puddle or crust after heavy
rainfall. The content of organic matter is about 1 to 2
percent in the surface layer. Reaction typically is slightly
acid in the surface soil and medium acid in the subsoil.
The subsoil generally has a medium supply of available
phosphorus and a very low supply of available
potassium.

Most areas are wooded or are used as permanent
pasture. This soil is suited to occasional cultivated crops.
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Erosion is a hazard, however, if cultivated crops are
grown. Soil loss through erosion adversely affects
cropping by decreasing the depth to limestone. A
scarcity of moisture is likely to damage crops unless
rainfall is timely during the growing season. A system of
conservation tillage that leaves crop residue on the
surface, stripcropping, and grassed waterways help to
prevent excessive soil loss. The soil is not well suited to
terracing because the bedrock may interfere with
construction. Returning crop residue to the soil or
regularly adding other organic material improves fertility,
helps to prevent surface crusting, and increases the rate
of water infiltration.

A cover of pasture plants or hay helps to control
erosion. Overgrazing or grazing when the soil is too wet,
however, causes surface compaction, excessive runoff,
and poor tilth. Proper stocking rates, pasture rotation,
timely deferment of grazing, and restricted use during
wet periods help to keep the pasture and the soil in
good condition.

Many areas support native hardwoods. This soil is well
suited to trees. Tree seeds and seedlings survive and
grow well if competing vegetation is controlled by careful
site preparation or by spraying or cutting. The
penetration of tree roots may be limited by the limestone
bedrock.

The capability subclass is IVe.

183D2—Dubugque silt loam, 20 to 30 inches to
limestone, 9 to 14 percent slopes, moderately
eroded. This strongly sloping, well drained soil is on
short, convex side slopes in the uplands. Areas are
elongated and range from 5 to 20 acres in size.

Typically, the surface layer is mixed dark grayish
brown and brown silt loam about 6 inches thick. Plowing
has mixed the upper part of the subsoil with the surface
layer. The subsoil is about 20 inches thick. The upper
part is yellowish brown, friable silt loam; the next part is
yellowish brown, friable and firm silty clay loam; and the
lower part is mixed brown and reddish brown, very firm
clay. Hard, fractured limestone bedrock is at a depth of
about 26 inches.

Included with this soil in mapping are areas where the
depth to limestone is 30 to 40 inches and the soil is less
droughty. These areas are on the upper parts of the side
slopes. They make up less than 3 percent of the unit.
Also included are small areas where the soil is severely
eroded and the content of organic matter is lower. These
areas make up less than 6 percent of the unit.

Permeability is moderate in the upper part of the
Dubuque soil and slow in the lower part of the subsoil.
Available water capacity is low. Surface runoff is rapid.
Tilth is fair. The soil is cloddy after it has been worked
when wet and tends to crust after heavy rainfall. The
content of organic matter is about 0.5 to 1.0 percent in
the surface layer. This layer typically is slightly acid. The
subsoil is medium acid. it generally has a medium supply



42

of available phosphorus and a very low supply of
available potassium.

Many areas are cultivated. This soil is poorly suited to
cultivated crops. It is highly susceptible to erosion if it is
cultivated. Soil loss through erosion adversely affects
cropping by decreasing the depth to limestone. A
scarcity of moisture is likely to damage crops unless
rainfall is timely during the growing season. A system of
conservation tillage that leaves crop residue on the
surface, stripcropping, and grassed waterways help to
prevent excessive soil loss. The soil is not well suited to
terracing because the bedrock may interfere with
construction. Returning crop residue to the soil or
regularly adding other organic material improves fertility,
helps to prevent surface crusting, and increases the rate
of water infiltration.

A cover of pasture plants or hay helps to control
erosion. Overgrazing or grazing when the soil is too wet,
however, causes surface compaction, excessive runoff,
and poor tilth. Proper stocking rates, pasture rotation,
timely deferment of grazing, and restricted use during
wet periods help to keep the pasture and the soil in
good condition.

A few areas support native hardwoods. This soil is well
suited to trees. Tree seeds, cuttings, and seedlings
survive and grow well if competing vegetation is
controlled by careful site preparation or by spraying or
cutting. The penetration of tree roots may be limited by
limestone bedrock.

The capability subclass is IVe.

183E—Dubuque siit loam, 20 to 30 inches to
limestone, 14 to 18 percent slopes. This moderately
steep, well drained soil is on short, convex side slopes in
the uplands. Areas are elongated and range from 5 to 15
acres in size.

Typically, the surface layer is very dark gray silt loam
about 2 inches thick. The subsurface layer is dark
grayish brown and brown, friable silt loam about 7 inches
thick. The subsoil is about 14 inches thick. The upper
part is dark yellowish brown, friable silt loam; the next
part is yellowish brown, friable silty clay loam; and the
lower part is brown, very firm clay. Hard, fractured
limestone bedrock is at a depth of about 23 inches. In
some areas the surface layer is dark grayish brown silt
loam about 7 inches thick.

Included with this soil in mapping are small areas of
Nordness soils on the lower parts of the side slopes.
These soils are 8 to 20 inches deep over limestone
bedrock. They make up less than 10 percent of the unit.

Permeability is moderate in the upper part of the
Dubuque soil and slow in the lower part of the subsoil.
Available water capacity is low. Surface runoff is rapid.
Tilth is fair. The content of organic matter is about 1 to 2
percent in the surface layer. Reaction typically is slightly
acid in the surface soil and medium acid in the subsaoil.
The subsoil generally has a medium supply of available
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phosphorus and a very low supply of available
potassium.

Most areas are wooded or are used as permanent
pasture. This soil generally is not suited to cultivated
crops and is only moderately well suited to hay. If
cultivated crops are grown, erosion is a severe hazard.
These crops should be grown only to reestablish
pasture. Soil loss through erosion adversely affects
cropping by decreasing the depth to limestone.

A cover of pasture plants or hay helps to control
erosion. Overgrazing or grazing when the soil is too wet,
however, causes surface compaction, excessive runoff,
and poor tilth. Proper stocking rates, pasture rotation,
timely deferment of grazing, and restricted use during
wet periods help to keep the pasture and the soil in
good condition.

Many areas support native hardwoods. This soil is
moderately well suited to trees. The hazard of erosion
and the equipment limitation are moderate. The
penetration of tree roots may be limited by the limestone
bedrock. Carefully selecting sites for logging trails or
roads and laying out the trails or roads on the contour or
nearly on the contour help to control erosion. Because
of the slope, special logging equipment is needed. Also,
caution is needed in operating the equipment.

The capability subclass is Vlie.

183E2—Dubuque silt loam, 20 to 30 inches to
limestone, 14 to 18 percent slopes, moderately
eroded. This moderately steep, well drained soil is on
short, convex side slopes in the uplands. Areas are
elongated and range from 5 to 15 acres in size.

Typically, the surface layer is mixed dark grayish
brown and brown silt loam about 8 inches thick. Plowing
has mixed the upper part of the subsoil with the surface
layer. The subsoil is about 14 inches thick. The upper
part is yellowish brown, friable silty clay loam, and the
lower part is brown, very firm clay. Hard, fractured
limestone bedrock is at a depth of about 22 inches. In
places the surface layer is brown silty clay loam.

Included with this soil in mapping are small areas of
Nordness soils on the lower parts of the side slopes.
These soils are 8 to 20 inches deep over limestone
bedrock. They make up less than 10 percent of the unit.

Permeability is moderate in the upper part of the
Dubugue soil and slow in the lower part of the subsoil.
Available water capacity is low. Surface runoff is rapid.
Tilth is poor. The soit is cloddy after it has been worked
when wet and tends to crust after heavy rainfall. The
content of organic matter is about 0.5 to 1.0 percent in
the surface layer. This layer typically is slightly acid. The
subsoil is medium acid. It generally has a medium supply
of available phosphorus and a very low supply of
available potassium.

Most areas are cultivated. Some are pastured. This
soil generally is not suited to cultivated crops and is
poorly suited to hay. If cultivated crops are grown, further
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erosion is a severe hazard. These crops should be
grown only to reestablish pasture. Soil loss through
erosion adversely affects cropping by decreasing the
depth to limestone.

A cover of pasture plants helps to control erosion.
Overgrazing or grazing when the soil is too wet,
however, causes surface compaction and increases the
runoff rate. Proper stocking rates, pasture rotation, timely
deferment of grazing, and restricted use during wet
periods help to keep the pasture and the soil in fairly
good condition.

This soil is moderately well suited to trees. The hazard
of erosion and the equipment limitation are moderate.
The penetration of tree roots may be limited by the
limestone bedrock. Carefully selecting sites for logging
trails or roads and laying out the trails or roads on the
contour or nearly on the contour help to control erosion.
Because of the slope, special logging equipment is
needed. Also, caution is needed in operating this
equipment.

The capability subclass is Vle.

183E3—Dubuque silty clay loam, 20 to 30 inches to
limestone, 14 to 18 percent slopes, severely eroded.
This moderately steep, well drained soil is on short,
convex side slopes in the uplands. Areas are elongated
and are 5 to 10 acres in size.

Typically, the surface layer is brown silty clay loam
about 7 inches thick. Plowing has mixed the upper part
of the subsoil with the surface layer. The subsoil is about
15 inches thick. The upper part is yellowish brown,
friable silty clay loam, and the lower part is brown, very
firm clay. Hard, fractured limestone bedrock is at a depth
of about 22 inches.

Included with this soil in mapping are small areas of
Nordness soils on the lower parts of the side slopes.
These soils are 8 to 20 inches deep over limestone
bedrock. They make up less than 10 percent of the unit.

Permeability is moderate in the upper part of the
Dubuque soil and slow in the lower part of the subsoil.
Available water capacity is low. Surface runoff is rapid in
cultivated areas. Tilth is poor. The soil is cloddy after it
has been worked when wet and puddles or crusts after
heavy rainfall. The content of organic matter is less than
0.5 percent in the surface layer. The surface layer and
subsoil typically are medium acid. The subsoil generally
has a medium supply of available phosphorus and a very
low supply of available potassium.

Many areas are cultivated. Some are pastured. This
soil generally is not suited to cultivated crops and is
poorly suited to hay. If cultivated crops are grown, further
erosion is a serious hazard. These crops should be
grown only to reestablish pasture. Reestablishing pasture
is difficult in some areas because of the many waterways
and the moderately steep slope.

A cover of pasture plants helps to control erosion.
Overgrazing or grazing when the soil is too wet,
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however, causes surface compaction and increases the
runoff rate. Proper stocking rates, pasture rotation, timely
deferment of grazing, and restricted use during wet
periods help to prevent further damage to the pasture
and the soil.

This soil is moderately well suited to trees. The hazard
of erosion and the equipment limitation are moderate.
Renovating woodland is difficult in many areas because
of the waterways and the moderately steep siope. The
penetration of tree roots may be limited by the limestone
bedrock. Carefully selecting sites for logging trails and
roads and laying out the trails or roads on the contour or
nearly on the contour help to control erosion. Because
of the slope, special logging equipment is needed. Also,
caution is needed in operating the equipment.

The capability subclass is Vlle.

183F—Dubuque siit loam, 20 to 30 inches to
limestone, 18 to 25 percent slopes. This steep, well
drained soil is on short, convex side slopes in the
uplands. Areas are elongated and range from 5 to 20
acres in size.

Typically, the surface layer is very dark gray silt loam
about 2 inches thick. The subsurface layer is dark
grayish brown and brown, friable silt loam about 7 inches
thick. The subsoil is about 14 inches thick. The upper
part is dark yellowish brown, friable silt loam; the next
part is yellowish brown, friable silty clay loam; and the
lower part is brown, very firm clay. Hard, fractured
limestone bedrock is at a depth of about 23 inches. In
some areas the surface layer is dark grayish brown and
brown silt loam about 8 inches thick.

Included with this soil in mapping are small areas of
Nordness soils on the lower parts of the side slopes.
These soils are 8 to 20 inches deep over limestone
bedrock. They make up about 5 to 10 percent of the
unit.

Permeability is moderate in the upper part of the
Dubuque soil and slow in the lower part of the subsail.
Available water capacity is low. Surface runoff is rapid.
Tilth is fair. The content of organic matter is about 1 to 2
percent in the surface layer. This layer typically is slightly
acid. The subsoil is medium acid. It generally has a
medium supply of available phosphorus and a very low
supply of available potassium.

Most areas are wooded or are used as permanent
pasture. This soil generally is not suited to cultivated
crops and is poorly suited to pasture. Grazing should be
limited.

Many areas support native hardwoods. This soil is
moderately well suited to trees. The hazard of erosion
and the equipment limitation are moderate. The
penetration of tree roots may be limited by the limestone
bedrock. Carefully selecting sites for logging trails or
roads and laying out the trails or roads on the contour or
nearly on the contour help to control erosion. Because
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of the slope, special logging equipment is needed. Also,
caution is needed in operating the equipment.
The capability subclass is Vlle.

196C—Volney channery silt loam, 5 to 12 percent
slopes. This moderately sloping and strongly sloping,
well drained and somewhat excessively drained soil is on
alluvial fans at the mouth of upland drainageways. It is
subject to flooding. Areas are about 5 to 15 acres in size
and are long and narrow.

Typically, the surface layer is very dark brown
channery silt loam about 11 inches thick. The subsurface
layer is about 18 inches of black and very dark brown,
channery or very flaggy silt loam. The content of coarse
limestone fragments in this layer is 15 to 60 percent. The
substratum to a depth of about 60 inches is very dark
brown, very dark grayish brown, and brown very flaggy
silt loam.

Included with this soil in mapping are areas that have
received 6 to 18 inches of recently deposited, lighter
colored overwash. The soils in these areas are lower in
content of organic matter and fertility than the Volney
soil. They are near the drainageways. They make up less
than 10 percent of the unit.

Permeability is moderately rapid in the surface layer of
the Volney soil and very rapid in the substratum.
Available water capacity is moderate. Surface runoff is
medium. Tilth is poor because of the coarse limestone
fragments in the surface layer. The content of organic
matter is about 3 to 5 percent in the surface layer. The
soil typically is mildly alkaline or moderately alkaline
throughout. The supply of available phosphorus generally
is low, and the supply of available potassium very low.

Most areas are used for permanent pasture. A few
small areas are cultivated along with the adjacent soils.
This soil generally is unsuited to cultivated crops. It
occasionally receives high velocity runoff from the steep
and very steep soils upslope. The runoff deposits new
sediments containing limestone fragments, which
interfere with fieldwork. Areas of this soil generally are
very difficult to reach with ordinary farm machinery
because most areds are below the steep Nordness soil
and the very steep Rock outcrop-Nordness complex.
Diversions in accessible areas help to protect the soil
from local runoff.

This soil is suited to hay and pasture. Flooding and
siltation are hazards, however, because of high velocity
runoff during periods of heavy rainfall. Grazing during wet
periods causes surface compaction and increases the
runoff rate. Proper stocking rates, pasture rotation, timely
deferment of grazing, and restricted use during wet
periods help to prevent further damage to the pasture
and the soil.

This soil is well suited to trees. Seedlings survive and
grow well if competing vegetation is controlled by careful
site preparation or by spraying or cutting. Tree growth
may be limited by the moderate available water capacity.

Sail survey

The capability subclass is Vls.

213B—Rockton loam, 30 to 40 inches to limestone,
2 to 5 percent slopes. This gently sioping, well drained
soil is on convex ridges and side slopes on uplands or
on the higher parts of benchlike areas. Areas are 5 to 15
acres in size and are irregularly shaped.

Typically, the surface layer is very dark brown loam
about 7 inches thick. The subsurface layer is very dark
grayish brown loam about 10 inches thick. The subsoil is
about 16 inches thick. It is brown. The upper part is
friable loam, the next part is friable clay loam, and the
lower part is very firm clay. Hard, fractured limestone
bedrock is at a depth of about 33 inches.

Included with this soil in mapping are a few small
areas where the depth to limestone bedrock is more
than 40 inches and the soil is less droughty. These
areas are on the convex ridges. They make up less than
5 percent of the unit.

Permeability and available water capacity are
moderate in the Rockton soil. Surface runoff is medium.
Tilth is good. The content of organic matter is about 2 to
4 percent in the surface layer. Reaction typically is
slightly acid in the surface layer and medium acid or
strongly acid in the upper part of the subsoil. The subsoil
generally has a very low supply of available phosphorus
and potassium.

Most areas are cultivated. This soil is well suited to
corn, soybeans, and small grain and to grasses and
legumes for hay and pasture. It is subject to erosion,
however, and is droughty unless rainfall is timely. A
system of conservation tillage that leaves crop residue
on the surface helps to prevent excessive soil loss.
Constructing terraces is difficult in some areas because
of the limited depth to limestone bedrock. Returning crop
residue to the soil or regularly adding other organic
material increases the rate of water infiltration and
improves fertility.

A cover of pasture plants or hay helps to control
erosion. Overgrazing or grazing when the soil is too wet,
however, causes surface compaction, excessive runoff,
and poor tilth. Proper stocking rates, pasture rotation,
timely deferment of grazing, and restricted use during
wet periods help to keep the pasture and the soil in
good condition.

The capability subclass is lle.

214B—Rockton loam, 20 to 30 inches to limestone,
2 to 5 percent slopes. This gently sloping, well drained
soil is on convex ridges and side slopes on uplands or
on the higher parts of benchlike areas. Areas are about
5 to 10 acres in size and are irregularly shaped.

Typically, the surface layer is very dark brown loam
about 7 inches thick. The subsurface layer is very dark
grayish brown loam about 6 inches thick. The subsoil is
about 12 inches thick. It is brown. The upper part is
friable loam, the next part is friable clay loam, and the
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lower part is very firm clay. Hard, fractured limestone
bedrock is at a depth of about 25 inches.

Included with this soil in mapping are small areas
where the limestone is near or at the surface and thus
hinders fieldwork. These areas are on the lower parts of
the side slopes. They make up less than 5 percent of
the unit.

Permeability and available water capacity are
moderate in the Rockton soil. Surface runoff is medium.
Tilth is good. The content of organic matter is about 2 to
4 percent in the surface layer. Reaction typically is
slightly acid in the surface layer and medium acid or
strongly acid in the upper part of the subsoil. The subsoil
generally has a very low supply of available phosphorus
and potassium.

Most areas are cultivated. Some are pastured. This
soil is suited to corn, soybeans, and small grain and to
grasses and legumes for hay and pasture. It is subject to
erosion, however, and is droughty in years of average or
below average rainfall. The root zone is limited by the
depth to limestone. A system of conservation tillage that
leaves crop residue on the surface helps to prevent
excessive soil loss. The soil is not well suited to
terracing because of the limited depth to limestone.
Returning crop residue to the soil or regularly adding
other organic material increases the rate of water
infiltration.

A cover of pasture plants or hay helps to control
erosion. Overgrazing or grazing when the soil is too wet,
however, causes surface compaction, excessive runoff,
and poor tilth. Proper stocking rates, pasture rotation,
timely deferment of grazing, and restricted use during
wet periods help to keep the pasture and the soil in
good condition.

The capability subclass is lle.

215E—Goss loam, 9 to 18 percent slopes. This
strongly sloping and moderately steep, well drained and
somewhat excessively drained soil is on ridges and side
slopes in the uplands. Areas are about 5 to 10 acres in
size and are irregularly shaped.

Typically, the surface layer is very dark grayish brown
loam about 3 inches thick. The subsurface layer is dark
grayish brown, reddish brown, and dark brown cherty
fine sandy loam about 9 inches thick. The subsoil is firm
very cherty clay about 48 inches thick. The upper part is
dark red, the next part is red, and the lower part is dark
red. In some areas the surface layer is dark grayish
brown silt loam about 7 inches thick.

Included with this soil in mapping are small areas
where cultivation is very difficult because many chert
fragments are on the surface. These areas are on the
lower parts of the side slopes. They make up about 3 to
8 percent of the unit.

Permeability is moderately rapid in the loamy upper
part of the Goss soil and moderate in the subsoil.
Available water capacity is low or very low. Surface
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runoff is rapid in cultivated areas. Tilth is poor because
of chert fragments close to the surface. The content of
organic matter is about 0.5 to 1.0 percent in the surface
layer. Reaction is dominantly medium acid or strongly
acid in the surface soil and strongly acid in the upper
part of the subsoil. The subsoil generally has a very low
supply of available phosphorus and potassium.

Most areas are pastured or wooded. A few are
cultivated. This soil is poorly suited to corn, soybeans,
and small grain and to grasses and legumes for hay and
pasture. It is droughty and is subject to erosion if
cultivated. Tilling is difficult because of the chert
fragments close to the surface. Cultivated crops should
be grown only to reestablish pasture. A system of
conservation tillage that leaves crop residue on the
surface and grassed waterways help to prevent
excessive soil loss. The chert fragments hinder the
construction of terraces. Regularly adding organic
material improves fertility and increases the rate of water
infiltration.

A cover of pasture plants helps to control erosion.
Overgrazing, however, causes surface compaction and
increases the runoff rate. The maximum stocking rate is
very low. Proper stocking rates, pasture rotation, and
timely deferment of grazing help to keep the pasture and
the soil in fairly good condition.

This soil is poorly suited to trees. It is droughty and
has a limited root zone. Also, the equipment limitation is
moderate because of the slope. Special logging
equipment and caution in operating the equipment are
needed.

The capability subclass is IVs.

221B—Palms muck, 1 to 4 percent slopes. This
nearly level to gently sloping, very poorly drained soil is
in spring-fed seepy areas on hillsides and in depressions
in upland drainageways. It is subject to ponding. Areas
are irregularly shaped and range from 5 to 25 acres in
size.

Typically, the surface layer is black, slightly sticky
muck about 8 inches thick. The subsurface layer is black
muck about 16 inches thick. The substratum to a depth
of about 60 inches is very dark gray and greenish gray
silty clay loam. In some areas it is black silt loam.

Included with this soil in mapping are small areas of
soils that have received 6 to 18 inches of light colored
overwash. Also included are areas of soils that cannot
be drained so easily as the Palms soil because the muck
is as much as 72 inches thick. The included soils are in
the drainageways. They make up less than 10 percent of
the unit.

Permeability of the Palms soil is moderately slow in
the surface layer and subsurface layer and moderate in
the substratum. It has a seasonal high water table near
or above the surface. Surface runoff is very slow or
ponded. Available water capacity is very high. Tilth is
poor. The content of organic matter is about 30 to 45
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percent in the spongy surface layer. Reaction typically is
slightly acid or neutral in the surface layer and
subsurface layer and neutral or mildly alkaline in the
substratum. The supply of available phosphorus and
potassium generally is very low.

Most areas are pastured or are left idle. A few are
cultivated. If adequately drained, this soil is suited to
corn, soybeans, and small grain and to grasses and
legumes for hay and pasture. It is wet because of the
seasonal high water table and the seepage. Tile drains
should be installed in the substratum. If tile is installed in
the surface layer or subsurface layer, the organic
material settles and shrinks. As a result, the tile is
displaced and does not function properly. In some areas
obtaining an adequate outlet is difficult. In many areas
surface tile iniets or shallow drainage ditches are
needed.

In undrained areas this soil is poorly suited to pasture
and generally is left idle because the spongy surface
layer cannot withstand grazing. In the drained areas
used as pasture, stocking or grazing should be restricted
during wet periods. Proper stocking rates, pasture
rotation, and timely deferment of grazing help to keep
the pasture and the soil in good condition.

This soil is poorly suited to trees because of the
seasonal high water table and the ponding. The
equipment limitation, seedling mortality, and the
windthrow hazard are severe. Operating logging
machinery is difficult because of the spongy surface
layer. Ordinary logging equipment should be used only
during the drier periods or during winter, when the
ground is frozen. Seedlings do not survive well. As a
result, they should be planted at close intervals. Thinning
the stand helps to provide adequate growing space for
the surviving trees.

The capability subclass is lllw.

225—Lawler loam, 24 to 32 inches to sand and
gravel, 0 to 2 percent slopes. This nearly level,
somewhat poorly drained soil is on stream benches
below limestone bluffs or more sloping upland sails.
Areas are irregularly shaped and range from 6 to 25
acres in size.

Typically, the surface layer is black loam about 7
inches thick. The subsurface layer is very dark grayish
brown loam about 8 inches thick. The subsoil is about 13
inches thick. The upper part is dark grayish brown,
friable loam mottled with yellowish brown and olive
brown; the next part is dark grayish brown, friable loam
mottied with strong brown and olive brown; and the
lower part is mottled yellowish brown, olive brown, and
grayish brown, very friable sandy loam. The substratum
to a depth of about 60 inches is dark grayish brown and
dark gray gravelly loamy sand.

Included with this soil in mapping are small areas
where the surface layer is thinner and lighter colored and
the content of organic matter is lower. These areas are
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near the uplands. They make up less than 5 percent of
the unit.

The Lawler soil is moderately permeable in the upper
part and very rapidly permeable in the substratum. It has
a seasonal high water table. Available water capacity is
low or moderate. Surface runoff is slow. Tilth is good.
The content of organic matter is about 4 to 5 percent in
the surface layer. Reaction typically is slightly acid or
medium acid in the surface soil and in the upper part of
the subsoil. The subsoil generally has a very low supply
of available phosphorus and potassium.

Most areas are cultivated. A few are used as
permanent pasture. This soil is moderately well suited to
corn, soybeans, and small grain and to grasses and
legumes for hay or pasture. The fluctuating water table is
moderately high in the spring but drops rapidly during the
growing season. Tile drainage is beneficial in some
areas. The drainage system should be carefully
controlled, however, because the soil is somewhat
droughty during extended dry periods. Installing the tile is
difficult because of the loose, water-bearing sand and
gravel. if row crops are intensively grown, erosion is a
slight hazard. A system of conservation tillage that
leaves crop residue on the surface helps to prevent
excessive soil loss. Returning crop residue to the soil or
regularly adding other organic material improves fertility,
helps to prevent surface crusting, and increases the rate
of water infiltration.

In the areas used as pasture, overstocking or grazing
during wet periods can result in surface compaction and
poor tilth. Proper stocking rates, pasture rotation, timely
deferment of grazing, and restricted use during wet
periods help to keep the pasture and the soil in good
condition.

The capability subclass is lis.

226—Lawler loam, 32 to 40 inches ta sand and
gravel, 0 to 2 percent slopes. This nearly level,
somewhat poorly drained soil is on stream benches
below limestone bluffs or more sloping upland soils.
Areas are irregularly shaped and range from 5 to 25
acres in size.

Typically, the surface layer is very dark brown loam
about 8 inches thick. The subsurface layer is very dark
grayish brown loam about 12 inches thick. The subsoil is
about 18 inches thick. It is friable. The upper part is dark
grayish brown loam mottled with dark brown and brown;
the next part is dark grayish brown loam mottled with
strong brown, brown, and dark brown; and the lower part
is brown sandy loam mottled with dark brown. The
substratum to a depth of about 60 inches is strong
brown loamy sand mottled with brown. In some areas
the surface layer is dark grayish brown loam.

Included with this soil in mapping are small areas of
poorly drained soils in slight depressions in the stream
benches. The wetness in these areas delays fieldwork
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unless tile drains are installed. These soils make up less
than 5 percent of the unit.

The Lawler soil is moderately permeable in the upper
part and very rapidly permeable in the substratum. It has
a seasonal high water table. Available water capacity is
moderate. Surface runoff is slow. Tilth is good. The
content of organic matter is about 4 to 5 percent in the
surface layer. Reaction typically is slightly acid or
medium acid in the surface soil and in the upper part of
the subsoil. The subsoil generally has a very low supply
of available phosphorus and potassium.

Most areas are cultivated. A few are pastured. This
soil is well suited to corn, soybeans, and small grain and
to grasses and legumes for hay and pasture. The
fluctuating water table is moderately high in the spring
but drops rapidly during the growing season. Tile
drainage is beneficial in some areas. The drainage
system should be carefully controlled, however, because
the soil is somewhat droughty during extended dry
periods. Installing the tile is difficult because of the
loose, water-bearing sand and gravel. If row crops are
intensively grown, erosion is a slight hazard. A system of
conservation tillage that leaves crop residue on the
surface helps to prevent excessive soil loss. Returning
crop residue to the soil or regularly adding other organic
material improves fertility, helps to prevent surface
crusting, and increases the rate of water infiltration.

In the areas used as pasture, overstocking or grazing
during wet periods can result in surface compaction and
poor tilth. Proper stocking rates, pasture rotation, timely
deferment of grazing, and restricted use during wet
periods help to keep the pasture and the soil in good
condition. '

The capability subclass is Ils.

249—2Zwingle silt ioam, 0 to 2 percent slopes. This
nearly level, poorly drained soil is on high stream
benches below limestone bluffs along tributaries of the
Mississippi River. Areas are irregularly shaped and range
from 5 to 20 acres in size.

Typically, the surface layer is dark grayish brown silt
loam about 6 inches thick. The subsurface layer is
grayish brown silt loam about 4 inches thick. The subsoil
is very firm clay about 38 inches thick. The upper part is
dark brown and has brown mottles; the next part is dark
brown and brown and has light brown, reddish yellow,
and grayish brown mottles; and the lower part is dark
reddish gray. The upper part of the substratum is mottled
yellowish brown and grayish brown clay. The lower part
to a depth of about 60 inches is yellowish brown silty
clay loam. In some areas the substratum is stratified silt
loam and sandy loam.

Included with this soil in mapping are small areas of
soils in slight depressions in the stream benches. These
soils have a subsoil that is grayer than that of the
Zwingle soil. They make up 2 to 8 percent of the unit.
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The Zwingle soil is very slowly permeable in the
subsoil and the substratum. It has a seasonal high water
table. Available water capacity is moderate or high.
Surface runoff is slow. Tilth is poor. The soil puddles
easily when wet and cannot be easily worked because of
the high content of clay. The content of organic matter is
about 1 to 2 percent in the surface layer. Reaction
typically is strongly acid in the surface soil and strongly
acid or very strongly acid in the upper part of the subsaoil.
The subsoil generally has a very low supply of available
phosphorus and a medium supply of available
potassium.

Most areas are used as permanent pasture. Some are
cultivated. This soil is poorly suited to corn, soybeans,
and small grain and to grasses and legumes for hay and
pasture. It is wet and sticky and has a high content of
clay. Also, fertility is low. Tile cannot drain the soil
satisfactorily. A surface drainage system helps to remove
excess water. Regularly adding organic material
improves fertility.

Even if well managed, this soil is only moderately
productive as pasture. Overgrazing or grazing when the
soil is too wet causes surface compaction and increases
the likelihood of puddling. Proper stocking rates, pasture
rotation, timely deferment of grazing, and restricted use
during wet periods are needed.

This soil is poorly suited to trees because of the
seasonal high water table. Also, shallow ponding is a
hazard in some areas. The equipment limitation is
severe, and seedling mortality and the windthrow hazard
are moderate. Operating logging equipment is difficult.
Ordinary logging equipment should be used only during
the drier periods or during the winter, when the ground is
frozen. Seedlings do not survive well. As a result, they
should be planted at close intervals. Thinning the stand
helps to provide adequate growing space for the
surviving trees. Competing vegetation can be controlled
by careful site preparation or by spraying or cutting.

The capability subclass is Illw.

249C—2Zwingle silt loam, 2 to 9 percent slopes.
This gently sloping and moderately sloping, poorly
drained soil is on high stream benches below limestone
bluffs along tributaries of the Mississippi River. Areas are
irregularly shaped and range from 5 to 20 acres in size.

Typically, the surface layer is dark grayish brown silt
loam about 4 inches thick. The subsurface layer is
grayish brown'silt loam about 4 inches thick. The subsoil
is very firm clay about 35 inches thick. The upper part is
dark brown and has reddish brown mottles; the next part
is dark brown and has dark reddish gray and grayish
brown mottles; and the lower part is dark brown. The
substratum to a depth of about 60 inches is brown and
reddish brown silt loam. In some areas the surface layer
is grayish brown silt loam. In other areas the substratum
is stratified silt loam and sandy loam.
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This soil is very slowly permeable in the subsoil and
the substratum. It has a seasonal high water table.
Available water capacity is moderate or high. Surface
runoff is slow or medium. Tilth is poor. The soil puddles
easily when wet and cannot be easily worked. The
content of organic matter is about 1 to 2 percent in the
surface layer. Reaction typically is strongly acid in the
surface soil and strongly acid or very strongly acid in the
upper part of the subsoil. The subsoil generally has a
very low supply of available phosphorus and a medium
supply of available potassium.

Most areas are used as permanent pasture. This soil
is poorly suited to corn, soybeans, and small grain and
to grasses and legumes for hay and pasture. It is wet
and sticky and has a high content of clay. Also, erosion
is a hazard if cultivated crops are grown. The soil is
poorly suited to terracing because of the clayey subsoil.
Tile cannot drain the soil satisfactorily. Regularly adding
organic material improves fertility.

If it can be established, a cover of pasture plants
helps to control erosion. Overgrazing or grazing when
the soil is too wet, however, causes surface compaction
and excessive runoff and increases the likelihood of
puddling. Proper stocking rates, pasture rotation, timely
deferment of grazing, and restricted use during wet
periods are needed.

This soil is poorly suited to trees because it has a
seasonal high water table. Also, shallow ponding is a
hazard in some areas. The equipment limitation is
severe, and seedling mortality and the windthrow hazard
are moderate. Operating logging equipment is difficult.
Ordinary logging equipment should be used only during
the drier periods or during the winter, when the ground is
frozen. Seedlings do not survive well. As a result, they
should be planted at close intervals. Thinning the stand
helps to provide adequate growing space for the
surviving trees. Competing vegetation can be controlled
by adequate site preparation or by spraying or cutting.

The capability subclass is llte.

284—Flagler sandy loam, 0 to 2 percent slopes.
This nearly level, somewhat excessively drained soil is
on benches along small rivers and streams. Areas are
irregularly shaped and are 5 to 15 acres in size.

Typically, the surface layer is very dark brown sandy
loam about 10 inches thick. The subsurface layer is very
dark grayish brown sandy loam about 9 inches thick. The
subsoil is very friable sandy loam about 14 inches thick.
The upper part is brown, and the lower part is dark
yellowish brown. The content of gravel is about 5 to 10
percent in the lower part. The substratum to a depth of
about 60 inches is yellowish brown gravelly sand. In
some areas the surface layer is loamy sand.

Included with this soil in mapping are a few small
areas where the surface layer is thinner and lighter
colored and fertility and the content of organic matter
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are lower. These areas are on benches near the
uplands. They make up less than 5 percent of the unit.

Permeability is moderately rapid in the upper part of
the Flagler soil and very rapid in the substratum.
Available water capacity is low. Surface runoff is slow.
Tilth is good. The soil warms up quickly in the spring and
can be worked soon after rainfall. The content of organic
matter is about 1 to 2 percent in the surface layer.
Reaction typically is slightly acid or medium acid in the
surface layer and medium acid or strongly acid in the
upper part of the subsoil. The subsoil generally has a
low supply of available phosphorus and a very low
supply of available potassium.

Most areas are cultivated. A few are used as
permanent pasture. This soil is suited to corn, soybeans,
and small grain and to grasses and legumes for hay and
pasture. It is droughty, however, and is subject to soil
blowing. A system of conservation tillage that leaves
crop residue on the surface conserves moisture and
helps to prevent excessive soil loss. Returning crop
residue to the soil or regularly adding other organic
material improves fertility and increases the rate of water
infiltration.

In the areas used as pasture, overgrazing causes
surface compaction and increases the likelihood of
puddiing. Proper stocking rates, pasture rotation, and
timely deferment of grazing help to keep the pasture and
the soil in good condition.

The capability subclass is llIs.

284B—Flagler sandy loam, 2 to 5 percent slopes.
This gently sloping, somewhat excessively drained soil is
on benches along small rivers and streams. Areas are
about 5 to 10 acres in size and are irregularly shaped.

Typically, the surface layer is very dark brown sandy
loam about 8 inches thick. The subsurface layer is very
dark grayish brown sandy loam about 6 inches thick. The
subsoil is about 13 inches thick. It is very friable. The
upper part is brown sandy loam, the next part is dark
yellowish brown sandy loam, and the lower part is
yellowish brown coarse loamy sand. The substratum to a
depth of about 60 inches is yellowish brown coarse sand
that contains some gravel. In some areas the surface
layer is very dark grayish brown sandy loam.

Included with this soil in mapping are a few small
areas where the surface layer is thinner and lighter
colored and fertility and the content of organic matter
are lower. These areas are on the benches near the
uplands. They make up less than 5 percent of the unit.

Permeability is moderately rapid in the upper part of
the Flagler soil and very rapid in the substratum.
Available water capacity is low. Surface runoff is
medium. Tilth is good. The soil warms up quickly in the
spring and can be worked soon after rainfall. The
content of organic matter is about 1 to 2 percent in the
surface layer. Reaction typically is slightly acid or
medium acid in the surface layer and medium acid or
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strongly acid in the upper part of the subsoil. The subsoil
generally has a low supply of available phosphorus and
a very low supply of available potassum.

Many areas are cultivated. Some are used as
permanent pasture. This soil is suited to corn, soybeans,
and small grain and to grasses and legumes for hay and
pasture. It is subject to soil blowing and water erosion,
however, if it is cultivated. Also, it is droughty in most
years. Productivity is low unless rainfall is above normal
and very timely. Measures that control runoff, help to
prevent excessive soil loss, and conserve moisture are
needed. An example is a system of conservation tillage
that leaves crop residue on the surface. Returning crop
residue to the soil or regularly adding other organic
material improves fertility and increases the rate of water
infiltration.

A cover of pasture plants or hay helps to control soil
blowing and water erosion. Overgrazing, however,
causes surface compaction, excessive runoff, and poor
tilth. Proper stocking rates, pasture rotation, and timely
deferment of grazing help to keep the pasture and the
soil in good condition.

The capability subclass is llle.

291—Atterberry silt loam, 1 to 3 percent slopes.
This very gently sloping, somewhat poorly drained soil is
on broad ridgetops or divides in the uplands. Areas are
irregularly shaped and range from 5 to 40 acres in size.

Typically, the surface layer is very dark grayish brown
silt loam about 8 inches thick. The subsurface layer is
grayish brown, friable silt loam about 4 inches thick. The
subsoil is about 34 inches thick. It is friable. The upper
part is brown silt loam mottled with grayish brown and
strong brown; the next part is grayish brown silty clay
loam mottled with strong brown; and the lower part is
grayish brown silt loam mottled with strong brown. The
substratum to a depth of about 60 inches is mottled
strong brown and grayish brown silt loam.

Included with this soil in mapping are areas where the
surface layer is thinner and lighter colored and fertility
and the content of organic matter are lower and small
areas where the surface layer is thicker and darker and
fertility and the content of organic matter are higher.
These areas are on the ridgetops. The lighter colored
areas make up less than 5 percent of the unit. The
darker areas also make up less than 5 percent of the
unit. Also included are a few small areas of poorly
drained soils on the lower lying parts of the ridgetops.
The wetness in these areas delays fieldwork for several
days during wet periods unless tile drains are installed.
These poorly drained soils make up less than 2 percent
of the unit.

The Atterberry soil is moderately permeable. It has a
seasonal high water table. Available water capacity is
high or very high. Surface runoff is slow. Tilth is good,
but the soil tends to crust after heavy rainfall. The
crusting retards plant growth. The content of organic
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matter is about 2 to 4 percent in the surface layer.
Reaction typically is neutral or slightly acid in the surface
soil and strongly acid in the upper part of the subsoil.
The subsoil generally has a medium supply of available
phosphorus and a very low supply of available
potassium.

Most areas are cultivated. This soil is well suited to
corn, soybeans, and small grain. The seasonal high
water table often delays fieldwork in spring and during
other wet periods. Installing drainage tile improves the
timeliness of fieldwork. A system of conservation tillage
that leaves crop residue on the surface helps to prevent
excessive soil loss. Returning crop residue to the soil or
regularly adding other organic material improves fertility
and tilth.

This soil is well suited to grasses and legumes for
pasture or hay. Overgrazing or grazing when the soil is
too wet, however, causes surface compaction and poor
tilth. Proper stocking rates, pasture rotation, timely
deferment of grazing, and restricted use during wet
periods help to keep the pasture and the soil in good
condition.

This soil is well suited to trees. It has a seasonal high
water table, however, and remains wet for moderate
periods after rainfall. Seedlings survive and grow well if
competing vegetation is controlled by careful site
preparation or by spraying or cutting.

The capability class is I.

320—Arenzville silt loam, 0 to 2 percent slopes.
This nearly level, moderately well drained and well
drained soil is on narrow bottom land and alluvial fans
below more sloping soils on loess-covered uplands. It is
subject to flooding. Areas are elongated and range from
5 to 25 acres in size.

Typically, the surface layer is dark grayish brown silt
loam about 7 inches thick. The substratum is stratified
dark grayish brown, brown, very dark grayish brown, and
grayish brown silt loam about 21 inches thick. Below this
is an older buried surface layer of black silt loam about
17 inches thick. The underlying material to a depth of
about 60 inches is very dark grayish brown loam. In
some areas the surface layer is dark brown and dark
grayish brown silt loam.

Included with this soil in mapping are areas where the
stratified silty sediments are more than 40 inches thick
because siltation is more extensive or more frequent.
These areas are near streams. They make up less than
10 percent of the unit.

The Arenzville soil is moderately permeable. It has a
seasonal high water table. Available water capacity is
high or very high. Surface runoff is slow. Tilth is good,
but the soil tends to crust after heavy rainfall. The
content of organic matter is 0.5 to 1.0 percent in the
surface layer. Reaction typically is neutral or slightly acid
throughout the profile. The supply of available
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phosphorus generally is low, and the supply of available
potassium is very low.

Many areas are cultivated. Some narrow areas are
used as permanent pasture. This soil is suited to corn,
soybeans, and small grain. It is susceptible to high
velocity, short duration flooding, however, during periods
of heavy rainfall. The floodwater damages crops in some
years. It can be controlled by levees and dikes.

This soil is suited to grasses and legumes for hay and
pasture. Overgrazing or grazing during wet periods after
flooding, however, causes surface compaction and
increases the likelihood of puddling. Pasture rotation,
timely deferment of grazing, and restricted use during
wet periods help to keep the pasture and the soil in
good condition.

This soil is well suited to trees, but it is subject to
overflow and to siltation from the more sloping adjacent
upland soils. Seedlings survive and grow well if
competing vegetation is controlled by careful site
preparation or by spraying or cutting.

The capability subclass is liw:

323B—Terril loam, sandy substratum, 2 to 5
percent slopes. This gently sloping, moderately well
drained soil is on foot slopes and alluvial fans. Areas are
about 5 to 15 acres in size and generally are long and
narrow.

Typically, the surface layer is black loam about 14
inches thick. The subsurface layer is very dark brown
and very dark grayish brown loam about 13 inches thick.
The subsoil is friable loam about 22 inches thick. The
upper part is brown, the next part is yellowish brown,
and the lower part is dark yellowish brown. The
substratum to a depth of about 60 inches is yellowish
brown loamy sand. In some areas the surface soil is less
than 24 inches thick.

Included with this soil in mapping are a few areas of
somewhat poorly drained soils that have a dark grayish
brown subsoil. The wetness in these areas delays
fieldwork in the spring of some years. These soils are on
concave foot slopes. They make up less than 5 percent
of the unit.

Permeability is moderate in the upper part of the Terril
soil and rapid in the substratum. Available water capacity
is high. Surface runoff is medium in cultivated areas.
Tilth is good. The content of organic matter is about 4 to
5 percent in the surface layer. Reaction typically is
neutral or slightly acid in the surface soil and subsoil.
The subsoil generally has a very low supply of available
phosphorus and potassium.

Because this soil generally occurs as long and narrow
areas, the use tends to be determined by the use of the
adjacent soils. Many areas are cultivated along with the
bottom iand downslope. Some are used as permanent
pasture along with the steeper soils upslope. The soil is
well suited to corn, soybeans, and small grain. Because
it receives runoff from the steeper soils upslope,
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however, it is subject to rill erosion and gullying.
Diversion terraces help to control the runoff. Reshaping
and seeding waterways help to prevent gullying.

This soil is well suited to grasses and legumes for hay
and pasture. Overgrazing or grazing when the soil is too
wet, however, causes surface compaction and poor tilth.
Proper stocking rates, pasture rotation, timely deferment
of grazing, and restricted use during wet periods help to
keep the pasture and the soil in good condition.

The capability subclass is lle.

391B—Clyde-Floyd complex, 1 to 4 percent slopes.
These nearly level to gently sloping soils are along
narrow upland drainageways that are U-shaped and
generally are about 200 to 450 feet wide. The poorly
drained Clyde soil is in the drainageways, and the
somewhat poorly drained Floyd soil is adjacent to the
drainageways, at the base of upiand slopes. Areas are
40 to 200 acres or more in size. They are about 50
percent Clyde soil and 35 percent Floyd soil. The two
soils occur as areas so intricately mixed or so small that
mapping them separately is not practical.

Typically, the Clyde soil has a surface layer of black
clay loam about 9 inches thick. The subsurface layer is
about 14 inches of very dark gray clay loam and silty
clay loam. The subsoil is about 20 inches thick. The
upper part is mottied gray, light olive brown, and dark
gray, friable silty clay loam; the next part is mottled gray
and strong brown, friable sandy loam; and the lower part
is mottled yellowish brown and grayish brown, firm loam.
The substratum to a depth of about 60 inches is mottled
yellowish brown and grayish brown loam.

Typically, the Floyd soil has a surface layer of black
loam about 7 inches thick. The subsurface layer is black
loam about 8 inches thick. The subsoil is about 34
inches thick. The upper part is dark grayish brown,
friable loam; the next part is mottled grayish brown,
yellowish brown, and strong brown, friable and very
friable loam, sandy loam, and loamy sand; and the lower
part is strong brown, firm loam mottled with grayish
brown. The substratum to a depth of about 60 inches is
mottled strong brown and grayish brown loam.

Included with these soils in mapping are small areas
where the surface layer is sandy or mucky. These areas
are in the drainageways. The sandy soils are lower in
fertility and less productive than the Ciyde and Floyd
soils. The mucky soils cannot be drained easily. The
wetness may delay fieldwork. Included soils make up
about 15 percent of the unit.

The Clyde and Floyd soils are moderately permeable.
They have a seasonal high water table. Available water
capacity is high. Surface runoff is slow. Tilth is fair. The
soils puddle readily if worked when wet and are hard and
cloddy when dry. The content of organic matter is about
7 to 11 percent in the surface layer of the Clyde soil and
about 5 to 7 percent in the surface layer of the Floyd
soil. Reaction typically is neutral or slightly acid in the
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surface soil and subsoil of both soils. The subsoil
generally has a very low supply of available phosphorus
and potassium.

Most areas are cultivated. Most areas that have not
been tile drained are used as permanent pasture. If
drained, these soils are well suited to corn, soybeans,
and small grain. They are wet because of hillside
seepage and runoff from adjacent soils upslope.
‘Because of the seepage, a drainage system that
intercepts laterally moving water is most likely to be
successful. Stones and large granite boulders, which are
common in many areas, may hinder the installation of
tile. They should be removed before crops are grown.
Returning crop residue to the soil or regularly adding
other organic material improves fertility and tilth.

These soils are well suited to grasses and legumes for
pasture or hay. Overgrazing or grazing during wet
periods, however, causes surface compaction and
increases the likelihood of puddling. Proper stocking
rates, pasture rotation, timely deferment of grazing, and
restricted use during wet periods help to keep the
pasture and the soils in good condition.

The capability subclass is liw.

408B—O0lin fine sandy loam, 2 to 5 percent slopes.
This gently sloping, well drained soil is on convex ridges
and side slopes on glaciated uplands. Areas are about 5
to 10 acres in size and are irregularly shaped.

Typically, the surface layer is very dark brown fine
sandy loam about 8 inches thick. The subsurface layer is
very dark grayish brown and dark brown fine sandy loam
about 12 inches thick. The subsoil is about 34 inches
thick. The upper part is brown, very friable sandy loam;
the next part is yellowish brown, friable loam; and the
lower part is yellowish brown, firm loam mottled with
strong brown and brown. The substratum to a depth of
about 60 inches is yellowish brown loam mottied with
brown. In some areas the surface layer is loamy sand. In
other areas the depth to loam glacial till is more than 40
inches.

Permeability is moderately rapid in the surface soil and
the upper part of the subsoil and moderate in the glacial
till in the lower part of the subsoil and in the substratum.
Available water capacity is high. Surface runoff is
medium in cultivated areas. Tilth is good. The soil can be
worked easily and dries out quickly in the spring. The
content of organic matter is about 1 to 2 percent in the
surface layer. Reaction typically is neutral or slightly acid
in the surface soil and slightly acid or medium acid in the
upper part of the subsoil. The subsoil generally has a
very low supply of available phosphorus and potassium.

Most areas are cuitivated. This soil is suited to corn,
soybeans, and small grain and to grasses and legumes
for hay and pasture. It is subject to soil blowing and
water erosion, however, if it is cultivated, and it is
droughty in some years. Because the soil is moderately
rapidly permeable in the upper part and moderately

51

permeable in the lower part, seepage is a problem in
some areas. It occurs during periods of heavy rainfall,
when water tends to accumulate and then moves
laterally. It can be controlled by tile drains. A system of
conservation tillage that leaves crop residue on the
surface and grassed waterways help to prevent
excessive soil loss. The soil is not well suited to
terracing because of the fine sandy loam surface layer.

A cover of pasture plants or hay helps to control soil
blowing and water erosion. Overgrazing or grazing when
the soil is too wet, however, causes surface compaction,
excessive runoff, and poor tilth. Proper stocking rates,
pasture rotation, timely deferment of grazing, and
restricted use during wet periods help to keep the
pasture and the soil in good condition.

The capability subclass is lle.

408C—0lin fine sandy loam, 5 to 9 percent slopes.
This moderately sloping, well drained soil is on convex
side slopes on glaciated uplands. Areas are about 5 to
10 acres in size and are elongated.

Typically, the surface layer is very dark brown fine
sandy loam about 7 inches thick. The subsurface layer is
very dark grayish brown fine sandy loam about 8 inches
thick. The subsoil is about 32 inches thick. The upper
part is brown, very friable sandy loam; the next part is
yellowish brown, firm loam mottled with grayish brown
and brown; and the lower part is yellowish brown, firm
loam mottled with grayish brown. The substratum to a
depth of about 60 inches is yellowish brown loam
mottled with grayish brown. In some areas the surface
layer and subsurface layer are loamy sand.

Included with this soil in mapping are a few areas
where the surface soil is less than 10 inches thick and
fertility and the content of organic matter are lower.
These areas are on the higher parts of the side slopes.
They make up less than 6 percent of the unit.

Permeability is moderately rapid in the surface soil and
the upper part of the subsoil and moderate in the glacial
till in the lower part of the subsoil and in the substratum.
Available water capacity is high. Surface runoff is
medium or rapid in cultivated areas. Tilth is good. The
soil can be worked easily and dries out quickly in the
spring. The content of organic matter is about 1 to 2
percent in the surface layer. Reaction typically is neutral
or slightly acid in the surface soil and slightly acid or
medium acid in the upper part of the subsoil. The subsoil
generally has a very low supply of available phosphorus
and potassium.

Most areas are cultivated. A few are pastured. If well
managed, this soil is suited to corn, soybeans, and small
grain and to grasses and legumes for hay and pasture. It
is subject to soil blowing and water erosion, however, if it
is cultivated, and it is droughty in some years. Because
the soil is moderately rapidly permeable in the upper part
and moderately permeable in the lower part, seepage is
a problem. It occurs during periods of heavy rainfall,
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when water tends to accumulate and then moves
laterally. It can be controlled by tile drains. A system of
conservation tillage that leaves crop residue on the
surface and grassed waterways help to prevent
excessive soil loss. The soil is not well suited to
terracing because of the fine sandy loam surface layer.
Returning crop residue to the soil or regularly adding
other organic material improves fertility and increases
the rate of water infiltration.

A cover of pasture plants or hay helps to control soil
blowing and water erosion. Overgrazing or grazing when
the soil is too wet, however, causes surface compaction,
excessive runoff, and poor tilth. Proper stocking rates,
pasture rotation, timely deferment of grazing, and
restricted use during wet periods help to keep the
pasture and the soil in good condition.

The capability subclass is lile.

444B—Jacwin loam, 2 to 5 percent slopes. This
gently sloping, somewhat poorly drained soil is on foot
slopes on high benches below areas where limestone
crops out. Areas are irregularly shaped and range from
15 to 40 acres in size.

Typically, the surface layer is black loam about 13
inches thick. The subsurface layer is very dark grayish
brown loam about 5 inches thick. The subsoil is about 17
inches thick. The upper part is dark grayish brown,
friable loam mottled with yellowish brown and light olive
brown, and the lower part is greenish gray and yellowish
brown, extremely firm silty clay. Greenish gray and
yellowish brown silty clay shale is at a depth of about 35
inches. In some areas the surface layer is sandy loam.

included with this soil in mapping are areas where the
depth to clayey shale is 4 feet or more and a sandy layer
as much as 2 feet thick is common. These areas
generally cannot be drained easily. They are on the
upper parts of the foot slopes. They make up 5 to 10
percent of the unit.

The Jacwin soil is moderately permeable in the upper
part and very slowly permeable in the lower part. It has a
seasonal high water table. Available water capacity is
moderate. Surface runoff is medium. Tilth is fair. The soil
dries out slowly and tends to puddle if worked when wet.
The content of organic matter is about 4 to 5 percent in
the surface layer. Reaction typically is neutral or slightly
acid in the surface soil and the upper part of the subsail.
The subsoil generally has a low- supply of available
phosphorus and potassium. '

Most areas are used as permanent pasture. If drained
and protected against water erosion, this soil is suited to
corn and soybeans. Draining the soil is difficult because
the wetness is caused by runoff from the soils upslope.
The excess water should be intercepted before it seeps
into the root zone of those soils. Also, tile drains should
not be installed in the clayey shale, and the backfill
material should be porous. A system of conservation
tillage that leaves crop residue on the surface helps to
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prevent excessive soil loss. A combination of drainage
tile and terraces is needed in some areas.

A cover of pasture plants or hay helps to control
erosion. Overgrazing or grazing when the soil is too wet,
however, causes poor tilth. Proper stocking rates,
pasture rotation, timely deferment of grazing, and
restricted use during wet periods help to keep the
pasture and the soil in fairly good condition.

The capability subclass is lle.

444C—Jacwin loam, 5 to 9 percent slopes. This
moderately sloping, somewhat poorly drained soil is on
slightly concave foot slopes on high benches in the
uplands. Areas are irregularly shaped and are 5 to 15
acres in size.

Typically, the surface layer is black loam about 11
inches thick. The subsurface layer is very dark grayish
brown loam about 8 inches thick. The subsoil is about 16
inches thick. The upper part is dark grayish brown,
friable loam that has a few light olive brown mottles, and
the lower part is greenish gray and yellowish brown,
extremely firm silty clay. Greenish gray and yellowish
brown silty clay shale is at a depth of about 35 inches. In
some areas the surface layer is very dark grayish brown
sandy loam about 6 inches thick.

Included with this soil in mapping are areas where the
depth to clayey shale is 4 feet or more and a sandy layer
as much as 2 feet thick is common. These areas
generally cannot be drained easily. They are on the
upper parts of the foot slopes. They make up 5 to 10
percent of the unit.

The Jacwin soil is moderately permeable in the upper
part and very slowly permeable in the lower part. It has a
seasonal high water table. Available water capacity is
moderate. Surface runoff is medium. Tilth is fair. The soil
is wet and seepy in the spring. It dries out slowly and
tends to puddle if it is worked when wet. The content of
organic matter is about 4 to 5 percent in the surface
layer. Reaction typically is neutral or slightly acid in the
surface soil and the upper part of the subsoil. The
subsoil generally has a low supply of available
phosphorus and potassium.

Most areas are used as permanent pasture. This soil
is suited to corn, soybeans, and small grain. It is subject
to erosion, however, if it is cultivated. Also, it is wet and
seepy. Draining the sail is difficult because the wetness
is caused by runoff from the soils upslope. The excess
water should be intercepted before it seeps into the root
zone of those soils. A system of conservation tillage that
leaves crop residue on the surface helps to prevent
excessive soil loss. A combination of terraces and
drainage tile is needed in some areas.

A cover of pasture plants or hay helps to control
erosion. Overgrazing or grazing when the soil is too wet,
however, causes surface compaction and poor tilth and
increases the runoff rate. Proper stocking rates, pasture
rotation, timely deferment of grazing, and restricted use
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during wet periods help to keep the pasture and the soil
in fairly good condition.
The capability subclass is llle.

444D—Jacwin loam, 9 to 14 percent slopes. This
strongly sloping, somewhat poorly drained soil is on
slightly convex foot slopes and side slopes on high
benches in the uplands. Areas are irregularly shaped and
are 5 to 10 acres in size.

Typically, the surface layer is black loam about 10
inches thick. The subsurface layer is very dark grayish
brown loam about 5 inches thick. The subsoil is about 15
inches thick. The upper part is dark grayish brown,
friable loam that has a few light olive brown mottles, and
the lower part is greenish gray and yellowish brown,
extremely firm silty clay. Greenish gray and yellowish
brown silty clay shale is at a depth of about 30 inches. In
some areas the surface layer is dark grayish brown loam
about 6 inches thick.

included with this soil in mapping are a few areas
where the depth to clayey shale is 4 feet or more and a
sandy layer as much as 2 feet thick is common. These
areas generally cannot be drained easily. They are on
the upper parts of the foot slopes. They make up less
than 6 percent of the unit. Also included are a few areas,
on the lower parts of the side slopes, where the depth to
clayey shale is less than 20 inches. The soils in these
areas are better drained than the Jacwin soil. Also, they
have a higher content of lime in the surface layer. They
make up less than 4 percent of the unit.

The Jacwin soil is moderately permeable in the upper
part and very slowly permeable in the lower part. It has a
seasonal high water table. Available water capacity is
moderate. Surface runoff is rapid. Tilth is fair. The soil
tends to puddle if worked when wet. The content of
organic matter is about 4 to 5 percent in the surface
layer. Reaction typically is neutral in the surface soil and
the upper part of the subsoil. The subsoil generally has a
low supply of available phosphorus and potassium.

Most areas are used as permanent pasture. This soil
is poorly suited to corn, soybeans, and small grain and
to grasses and legumes for hay and pasture. If cultivated
crops are grown, erosion is a hazard. Also, wetness and
seepage are limitations. Draining the soil is difficult
because the wetness is caused by runoff from the soils
upslope. The excess water should be intercepted before
it seeps into the root zone of those soils.

A cover of pasture plants helps to control erosion, but
grazing should be limited because the maximum stocking
rate on this soil is low. Overgrazing or grazing when the
soil is too wet causes surface compaction and poor tilth
and increases the runoff rate. Proper stocking rates,
pasture rotation, and deferment of grazing during wet
periods help to keep the pasture and the soil in good
condition.

The capability subclass is 1Ve.
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462B—Downs silt loam, benches, 2 to 5 percent
slopes. This gently sloping, well drained soil is on high
loess-covered benches along small streams. Areas are
irregularly shaped and range from 10 to 50 acres in size.

Typically, the surface layer is very dark grayish brown
silt loam about 8 inches thick. The subsurface layer is
dark grayish brown silt loam about 4 inches thick. The
subsoil is friable silt loam about 36 inches thick. The
upper part is brown, and the lower part is yellowish
brown. The substratum to a depth of about 60 inches is
yellowish brown silt loam that has a few grayish brown
mottles. Coarse sand and gravel are below a depth of 60
inches. In some areas the surface layer is very dark
brown silt loam about 10 inches thick.

Permeability is moderate. Available water capacity is
high or very high. Surface runoff is medium in cultivated
areas. Tilth is good, but the soil tends to crust after
heavy rainfall. The content of organic matter is about 2
to 3 percent in the surface layer. Reaction typically is
slightly acid or medium acid in the surface soil and
strongly acid in the upper part of the subsoil. The subsoil
generally has a medium supply of available phosphorus
and a very low supply of available potassium.

Most areas are cultivated. This soil is well suited to
corn, soybeans, and small grain and to grasses and
legumes for hay and pasture. Erosion is a hazard,
however, if cultivated crops are grown. A system of
conservation tillage that leaves crop residue on the
surface and stripcropping help to prevent excessive soil
loss. In a few areas slopes are long enough and uniform
enough for terracing and contour farming. Returning crop
residue to the soil or regularly adding other organic
material improves fertility, helps to prevent surface
crusting, and increases the rate of water infiltration.

A cover of pasture plants or hay helps to control
erosion. Overgrazing or grazing when the soil is too wet,
however, causes surface compaction, excessive runoff,
and poor tilth. Proper stocking rates, pasture rotation,
timely deferment of grazing, and restricted use during
wet periods help to keep the pasture and the soil in
good condition.

This soil is well suited to trees. Seedlings survive and
grow well if competing vegetation is controlled by careful
site preparation or by spraying or cutting.

The capability subclass is lle.

463B—Fayette silt loam, benches, 2 to 5 percent
slopes. This gently sloping, well drained soil is on high
loess-covered benches along small streams. Areas are
irregularly shaped and range from 10 to 50 acres in size.

Typically, the surface layer is dark grayish brown silt
loam about 8 inches thick. The subsoil is about 37
inches thick. It is friable. The upper part is brown silty
clay loam, the next part is dark yellowish brown silty clay
loam, and the lower part is yellowish brown silt loam.
The substratum to a depth of about 60 inches is
yellowish brown silt loam. Coarse sand and gravel are
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below a depth of about 60 inches. In some areas the
surface layer is dark grayish brown and brown silt loam.

Permeability is moderate. Available water capacity is
high or very high. Surface runoff is medium in cultivated
areas. Tilth is fair. The soil tends to puddle or crust after
heavy rainfall. The puddling and crusting increase the
runoff rate and retard plant growth. The content of
organic matter is about 1 to 2 percent in the surface
layer. Reaction typically is slightly acid or medium acid in
the surface layer and strongly acid in the upper part of
the subsoil. The subsoil generally has a high supply of
available phosphorus and a very low supply of available
potassium.

Most areas are cultivated. This soil is well suited to
corn, soybeans, and small grain and to grasses and
legumes for hay and pasture. Erosion is a hazard,
however, if cultivated crops are grown. A system of
conservation tillage that leaves crop residue on the
surface and stripcropping help to prevent excessive soil
loss. In a few areas slopes are long enough and uniform
enough for terracing and contour farming. Returning crop
residue to the soil or regularly adding other organic
material improves fertility, helps to prevent surface
crusting, and increases the rate of water infiltration.

A cover of pasture plants or hay helps to control
erosion. Overgrazing or grazing when the soil is too wet,
however, causes surface compaction, excessive runoff,
and poor tilth. Proper stocking rates, pasture rotation,
timely deferment of grazing, and restricted use during
wet periods help to keep the pasture and the soil in
good condition.

This soil is well suited to trees. Seedlings survive and
grow well if competing vegetation is controlled by careful
site preparation or by spraying or cutting.

The capability subclass is lle.

463C—Fayette silt loam, benches, 5 to 9 percent
slopes. This moderately sloping, well drained soil is on
high benches along small streams. Areas are irregularly
shaped and range from 10 to 30 acres in size.

Typically, the surface layer is dark grayish brown silt
loam about 8 inches thick. The subsoil is about 37
inches thick. It is friable. The upper part is brown silty
clay loam, the next part is dark yellowish brown silty clay
loam, and the lower part is yellowish brown silt loam.
The substratum to a depth of about 60 inches is
yellowish brown silt ioam. Coarse sand and gravel are
below a depth of 60 inches. In some areas the surface
layer is dark grayish brown and brown silt loam.

Permeability is moderate. Available water capacity is
high or very high. Surface runoff is medium in cultivated
areas. Tilth is fair. The soil tends to puddie or crust after
heavy rainfall. The puddling and crusting increase the
runoff rate and retard plant growth. The content of
organic matter is about 1 to 2 percent in the surface
layer. Reaction typically is slightty acid or medium acid in
the surface layer and strongly acid in the upper part of
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the subsoil. The subsoil generally has a high supply of
available phosphorus and a very low supply of available
potassium.

Most areas are cultivated. This soil is suited to corn,
soybeans, and small grain and to grasses and legumes
for hay and pasture. Erosion is a hazard, however, if
cultivated crops are grown. A system of conservation
tillage that leaves crop residue on the surface and
stripcropping help to prevent excessive soil loss. In a
few areas slopes are long enough and uniform enough
for terracing and contour farming. Returning crop residue
to the soil or regularly adding other organic material
improves fertility, helps to prevent surface crusting, and
increases the rate of water infiltration.

A cover of pasture plants or hay helps to control
erosion. Overgrazing or grazing.-when the soil is too wet,
however, causes surface compaction, excessive runoff,
and poor tilth. Proper stocking rates, pasture rotation,
timely deferment of grazing, and restricted use during
wet periods help to keep the pasture and the soil in
good condition.

This soil is well suited to trees. Seedlings survive and
grow well if competing vegetation is controlled by careful
site preparation or by spraying or cutting.

The capability subclass is llle.

471—0Oran loam, 0 to 2 percent slopes. This nearly
level, somewhat poorly drained soil is on broad upland
ridges. Areas are about 20 to 80 acres in size and are
irregularly shaped.

Typically, the surface layer is very dark gray loam
about 8 inches thick. The subsurface layer is brown loam
about 5 inches thick. The subsoil is about 28 inches
thick. The upper part is grayish brown, friable loam
mottled with yellowish brown and reddish brown; the
next part is mottled grayish brown, strong brown, and
light brownish gray, firm loam; and the lower part is
mottled grayish brown and strong brown, firm loam. The
substratum to a depth of about 60 inches is mottled light
brownish gray and strong brown loam. In most areas it is
underlain by limestone bedrock at a depth of 6 to 10
feet. In some areas the surface layer is dark grayish
brown silt loam.

This soil is moderately permeable. It has a seasonal
high water table. Available water capacity is high.
Surface runoff is slow in cultivated areas. Tilth is good.
The content of organic matter is about 2 to 3 percent in
the surface layer. Reaction typically is neutral or slightly
acid in the surface layer and medium acid or strongly
acid in the subsurface layer and the upper part of the
subsoil. The subsoil generally has a very low supply of
available phosphorus and potassium.

Most areas are cuitivated. This soil is well suited to
corn, soybeans, and small grain. In places it is too wet
for planting early in spring because the water table is
seasonally high. Tile drainage is beneficial in some
years. It improves the timeliness of fieldwork. A system
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of conservation tillage that leaves crop residue on the
surface helps to prevent excessive soil loss. Returning
crop residue to the soil or regularly adding other organic
material improves fertility and helps to prevent
deterioration of tilth.

This soil is well suited to grasses and legumes for
pasture or hay. Overgrazing or grazing when the soil is
too wet, however, causes surface compaction and poor
tilth. Proper stocking rates, pasture rotation, timely
deferment of grazing, and restricted use during wet
periods help to keep the pasture and the soil in good
condition.

This soil is well suited to trees. It has a seasonal high
water table, however, and remains wet for moderate
periods after rainfall. Equipment should be used only
during the drier periods. Tree seeds, cuttings, and

55

seedlings survive and grow well if competing vegetation
is controlled or removed by careful site preparation or by
spraying or cutting.

The capability class is |I.

478G—Rock outcrop-Nordness complex, 25 to 60
percent slopes. This very steep map unit occurs as
areas of Rock outcrop intermingled with areas of a
shallow, well drained Nordness soil. It is on escarpments
and upland slopes along the major streams (fig. 15). The
escarpments commonly are 100 to 200 feet high, but in
some areas they rise nearly 400 feet above the
Mississippi River. The precipitous slopes commonly are
wooded and covered by huge masses and blocks of
limestone broken off from the higher lying adjacent

Figure 15.—An area of Rock outcrop-Nordness complex, 25 to 60 percent slopes, south of McGregor.
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slopes. Areas are about 45 percent Rock outcrop and 40
percent Nordness soil. The soil and the Rock outcrop
occur as areas so intricately mixed that mapping them
separately is not practical.

Included with the Rock outcrop and Nordness soil in
mapping are areas of the moderately deep or deep
Dubuque and Jacwin soils on the upper parts of the
slopes. These soils make up about 5 percent of the unit.
Also included are areas of Nordness soils that have a
siope of more than 60 percent. These soils make up
about 10 percent of the unit.

Typically, the Rock outcrop is dolomite limestone
bedrock. Near the Mississippi River, however, it also
occurs as beds of sandstone and shale. A thin layer of
silt loam or loam covers the bedrock in some areas.

Typically, the Nordness soil has a surface layer of very
dark gray silt loam about 1 inch thick. The subsurface
layer is dark grayish brown silt loam about 2 inches thick.
The subsoil is about 5 inches thick. The upper part is
brown, friable silt loam, and the lower part is dark brown,
very firm silty clay. Hard, fractured limestone is at a
depth of about 8 inches. Limestone fragments are
common on the surface and throughout the soil.

Permeability is moderate in the Nordness soil.
Available water capacity is very low. Surface runoff is
very rapid. Tilth is poor. The content of organic matter is
about 1 to 2 percent in the surface layer. The soil
typically is neutral or slightly acid throughout. The subsoil
generally has a very low supply of available phosphorus
and potassium.

Most areas are wooded. A few areas are used as
permanent pasture. This map unit is not suited to
cultivated crops or to hay and pasture because of the
very steep slope and the Rock outcrop.

This map unit is poorly suited to trees. Seedling
mortality is severe on the Nordness soil because of the
very steep slope and the shallowness to limestone
bedrock. The limestone is fractured, however, and tree
roots can penetrate the rock crevasses. Plant
competition should be controlled by careful site
preparation or by spraying or cutting. Ordinary equipment
cannot be used because of the very steep slope. Special
equipment can be used, but caution is needed in
operating this equipment.

The capability subclass is Vils.

480B—O0rwood silt loam, 2 to 5 percent slopes.
This gently sloping, well drained soil is on narrow ridges
in the uplands. Areas are about 10 to 15 acres in size
and are irregularly shaped.

Typically, the surface layer is very dark grayish brown
silt loam about 8 inches thick. The subsoil is about 48
inches thick. It is friable. The upper part is brown and
yellowish brown silt loam high in content of sand, the
next part is yellowish brown loam, and the lower part is
yellowish brown loam that has lenses of strong brown
fine sand. The substratum to a depth of 60 inches is
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yellowish brown loam that has lenses of yellowish brown
fine sand. In some areas the surface layer is loam.

Included with this soil in mapping are areas where the
surface layer is lighter colored and the content of
organic matter is lower. These areas are on the ridges.
They make up less than 10 percent of the unit.

Permeability is moderate in the Orwood soil. Available
water capacity is high or very high. Surface runoff is
medium in cultivated areas. Tilth is good, but the soil
tends to crust after heavy rainfall. The content of organic
matter is about 2 to 3 percent in the surface layer.
Reaction typically is neutral or slightly acid in the surface
layer and slightly acid or medium acid in the upper part
of the subsoil. The subsoil generally has a medium
supply of available phosphorus and a low supply of
available potassium.

Most areas are cultivated. This soil is well suited to
corn, soybeans, and small grain and to grasses and
legumes for hay and pasture. Erosion is a hazard,
however, if cultivated crops are grown. A system of
conservation tillage that leaves crop residue on the
surface, grassed waterways, and stripcropping help to
prevent excessive soil loss. In some areas slopes are
long enough and uniform enough for terracing and
contour farming. Returning crop residue to the soil or
regularly adding other organic material improves fertility,
helps to prevent surface crusting, and increases the rate
of water infiltration.

A cover of pasture plants or hay helps to control
erosion. Overgrazing or grazing when the soil is too wet,
however, causes surface compaction, excessive runoff,
and poor tilth. Proper stocking rates, pasture rotation,
timely deferment of grazing, and restricted use during
wet periods help to keep the pasture and the soil in
good condition.

This soil is well suited to trees. Seedlings survive and
grow well if competing vegetation is controlled by careful
site preparation or by spraying or cutting.

The capability subclass is lle.

480C—Orwood silt loam, 5 to 9 percent slopes.
This moderately sloping, well drained soil is on narrow
ridges and long, convex side slopes in the uplands.
Areas are about 10 to 15 acres in size and are irregularly
shaped.

Typically, the surface layer is about 8 inches of very
dark grayish brown silt loam high in content of sand. The
subsoil is about 40 inches thick. It is friable. The upper
part is brown silt loam high in content of sand, the next
part is dark yellowish brown silt loam high in content of
sand, and the lower part is yellowish brown loam. The
substratum to a depth of about 60 inches is yellowish
brown loam that has lenses of strong brown fine sand. In
some areas the surface layer is loam. In other areas it is
dark grayish brown silt loam.

Permeability is moderate. Available water capacity is
high or very high. Surface runoff is medium in cultivated
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areas. Tilth is good, but the soil tends to crust after
heavy rainfall. The content of organic matter is about 2
to 3 percent in the surface layer. Reaction typically is
slightly acid or medium acid in the surface layer and
medium acid or strongly acid in the upper part of the
subsoil. The subsoil generally has a medium supply of
available phosphorus and a low supply of available
potassium.

Most areas are cultivated. This soil is suited to corn,
soybeans, and small grain and to grasses and legumes
for hay and pasture. Erosion is a hazard, however, if
cultivated crops are grown. A system of conservation
tillage that leaves crop residue on the surface, grassed
waterways, and stripcropping help to prevent excessive
soil loss. In some areas slopes are long enough and
uniform enough for terracing and contour farming.
Returning crop residue to the soil or regularly adding
other organic material improves fertility, helps to prevent
surface crusting, and increases the rate of water
infiltration.

A cover of pasture plants or hay helps to control
erosion. Overgrazing or grazing when the soil is too wet,
however, causes surface compaction, excessive runoff,
and poor tilth. Proper stocking rates, pasture rotation,
timely deferment of grazing, and restricted use during
wet periods help to keep the pasture and the soil in
good condition.

This soil is well suited to trees. Seedlings survive and
grow well if competing vegetation is controlled by careful
site preparation or by spraying or cutting.

The capability subclass is llie.

480D2—0Orwood silt loam, 9 to 14 percent slopes,
moderately eroded. This strongly sloping, well drained
soil is on long, convex side slopes in the uplands. Areas
are elongated and are 10 to 15 acres in size.

Typically, the surface layer is about 8 inches of mixed
very dark grayish brown and brown silt loam high in
content of sand. Plowing has mixed the upper part of the
subsoil with the surface layer. The subsoil is about 35
inches thick. It is friable. The upper part is brown silt
loam high in content of sand, the next part is dark
yellowish brown silt loam high in content of sand, and
the lower part is yellowish brown foam. The substratum
to a depth of about 60 inches is yellowish brown loam
that has lenses of strong brown fine sand.

Included with this soil in mapping are small, severely
eroded areas where the surface layer is brown silt loam
and fertility and the content of organic matter are lower.
These areas are on the higher parts of the side slopes.
They make up less than 5 percent of the unit.

Permeability is moderate in the Orwood soil. Available
water capacity is high or very high. Surface runoff is
rapid in cultivated areas. Tilth is fair. The soil tends to
puddle or crust after heavy rainfall. The puddling and
crusting increase the runoff rate and retard plant growth.
The content of organic matter is about 1 to 2 percent in
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the surface layer. Reaction typically is slightly acid or
medium acid in the surface layer and medium acid or
strongly acid in the upper part of the subsoil. The subsoil
generally has a medium supply of available phosphorus
and a low supply of available potassium.

Most areas are cultivated. This soil is suited to corn
and soybeans grown occasionally in rotation with small
grain and to grasses and legumes for hay and pasture.
Further erosion is a hazard, however, if cultivated crops
are grown. A system of conservation tillage that leaves
crop residue on the surface and grassed waterways help
to prevent excessive soil loss. In many areas slopes are
long enough and uniform enough for terracing and
contour farming. Returning crop residue to the soil or
regularly adding other organic material improves fertility,
helps to prevent surface crusting, and increases the rate
of water infiltration.

A cover of pasture plants or hay helps to control
erosion. Overgrazing or grazing when the soil is too wet,
however, causes surface compaction, excessive runoff,
and poor tilth. Proper stocking rates, pasture rotation,
timely deferment of grazing, and restricted use during
wet periods help to keep the pasture and the soil in
good condition.

This soil is well suited to trees. Seedlings survive and
grow well if competing vegetation is controlled by careful
site preparation or by spraying or cutting.

The capability subclass is llle.

480E2—Orwood silt loam, 14 to 18 percent slopes,
moderately eroded. This moderately steep, well drained
soil is on short, convex side slopes in the uplands. Areas
are elongated and are 5 to 10 acres in size.

Typically, the surface layer is about 8 inches of mixed
very dark grayish brown and brown silt loam high in
content of sand. Plowing has mixed the upper part of the
subsoil with the surface layer. The subsoil is about 32
inches thick. It is friable. The upper part is brown silt
loam high in content of sand, the next part is dark
yellowish brown silt loam high in content of sand, and
the lower part is yellowish brown loam. The substratum
to a depth of about 60 inches is yellowish brown loam
and fine sand.

Included with this soil in mapping are small, severely
eroded areas where the surface layer is brown silt loam
and fertility and the content of organic matter are lower.
These areas are on the higher parts of the side slopes.
They make up less than 8 percent of the unit.

Permeability is moderate in the Orwood soil. Available
water capacity is high or very high. Surface runoff is
rapid in cultivated areas. Tilth is fair. The soil tends to
puddle or crust after heavy rainfall. The puddling and
crusting increase the runoff rate and retard plant growth.
The content of organic matter is about 1 to 2 percent in
the surface layer. Reaction typically is slightly acid or
medium acid in the surface layer and medium acid or
strongly acid in the upper part of the subsoil. The subsoil
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generally has a medium supply of available phosphorus
and a low supply of available potassium.

Many areas are cultivated. Some are pastured. This
soil is poorly suited to corn and soybeans. Further
erosion is a hazard if cultivated crops are grown. A
system of conservation tillage that leaves crop residue
on the surface and grassed waterways help to prevent
excessive soil loss. In most areas slopes are too short
and too steep for terracing, but some areas can be
terraced along with the less sloping soils upslope.
Returning crop residue to the soit or regularly adding
other organic material improves fertility, helps to prevent
surface grusting, and increases the rate of water
infiltration.

A cover of pasture plants or hay helps to control
erosion. Overgrazing or grazing when the soil is too wet,
however, causes surface compaction, excessive runoff,
and poor tilth. Proper stocking rates, pasture rotation,
timely deferment of grazing, and restricted use during
wet periods help to keep the pasture and the soil in
good condition.

This soil is moderately well suited to trees. The hazard
of erosion and the equipment limitation are moderate.
Carefully selecting sites for logging trails or roads and
laying out the trails or roads on the contour or nearly on
the contour help to control erosion. Because of the
slope, special logging equipment is needed. Also,
caution is needed in operating the equipment.

The capability subclass is Ve.

483C—Frankuville silt loam, 20 to 30 inches to
limestone, 5 to 9 percent slopes. This moderately
sloping, well drained soil is on long, narrow ridges in the
uplands. Areas are 5 to 10 acres in size.

Typically, the surface layer is very dark grayish brown
silt loam about 8 inches thick. The subsoil is about 20
inches thick. The upper part is brown and dark yellowish
brown,; friable silt loam; the next part is yellowish brown,
friable silty clay loam; and the lower part is brown, very
firm clay. Hard, fractured limestone bedrock is at a depth
of about 28 inches.

Permeability is moderate. Available water capacity is
low. Surface runoff is medium or rapid in cultivated
areas. Tilth is good. The soil tends to crust after heavy
rainfall. The content of organic matter is about 2 to 3
percent in the surface layer. Reaction typically is neutral
or slightly acid in the surface layer and slightly acid or
medium acid in the upper part of the subsoil. The subsoil
generally has a medium supply of available phosphorus
and a very low supply of available potassium.

Many areas are cultivated. Some are pastured. This
soil is suited to cultivated crops occasionally grown in
rotation with hay and small grain. Erosion is a hazard,
however, if cultivated crops are grown. Soil loss through
erosion adversely affects cropping by decreasing the
depth to limestone. A scarcity of moisture is likely to
result in crop damage unless rainfall is timely during the
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growing season. A system of conservation tillage that
leaves crop residue on the surface, grassed waterways,
and stripcropping help to prevent excessive soil loss.
The soil is not well suited to terracing because the
bedrock may interfere with construction. Returning crop
residue to the soil or regularly adding other organic
material improves fertility, helps to prevent surface
crusting, and increases the rate of water infiltration.

A cover of pasture plants or hay helps to control
erosion. Overgrazing or grazing when the soil is too wet,
however, causes surface compaction, excessive runoff,
and poor tilth. Proper stocking rates, pasture rotation,
timely deferment of grazing, and restricted use during
wet periods help to keep the pasture and the soil in
good condition.

This soil is well suited to trees. Tree growth may be
limited, however, because of the low available water
capacity and the shallowness to limestone bedrock.
Seedlings survive and grow well only if competing
vegetation is controlled by careful site preparation or by
spraying or cutting:

The capability subclass is llle.

483D2—Frankville silt loam, 20 to 30 inches to
limestone, 9 to 14 percent slopes, moderately
eroded. This strongly sloping, well drained soil is on
convex side slopes in the uplands. Aréas are about 5 to
15 acres in size and are elongated.

Typically, the surface layer is mixed very dark grayish
brown and brown silt loam about 8 inches thick. Plowing
has mixed the upper part of the subsoil with the surface
layer. The subsoil is about 20 inches thick. The upper
part is brown, friable silt loam; the next part is yellowish
brown, friable silty clay loam; and the lower part is
brown, very firm silty clay. Hard, fractured limestone
bedrock is at a depth of about 28 inches. In some areas
the surface layer is brown silty clay loam.

Included with this soil in mapping are small areas
where the depth to limestone bedrock is 30 to 40 inches
and the soil is less droughty. These areas are on the
upper parts of the side slopes. They make up less than §
percent of the unit.

Permeability is moderate in the Frankville soil.
Available water capacity is low. Surface runoff is rapid in
cultivated areas. Tilth is fair. The soil tends to puddie or
crust after heavy rainfall. The puddling and crusting
increase the runoff rate and retard plant growth. The
content of organic matter is about 1 to 2 percent in the
surface layer. Reaction typically is neutral or slightly acid
in the surface layer and slightly acid or medi